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1.0 INTRODUCTION 

The Hanford Tank Initiative (HTI)/Acquire Commercial Technology for Retrieval (ACTR) 
Database was developed to provide a convenient method of obtaining document information 
pertinent to the ACTR and subsequent HTI programs. This database is an annotated 
bibliography of technology evaluations and demonstrations conducted in previous years by the 
HTI and ACTR programs. 

This work was performed in support of Tank Focus Area fiscal year 2000 Milestone 
RL09WT22A. 1-2 “Assemble HTI and ACTR Retrieval Data,” in collaboration with the Hanford 
RPP Single-Shell Tank Retrieval Program. 

The ACTR program began in June 1995 to research the technologies and contracting methods 
industrial firms would use to retrieve waste from the single-shell tanks (SST) at the Hanford Site. 
The ACTR program was established by the U.S. Department of Energy (DOE), Richland 
Operations Office, under the Office of Waste Management (EM-30). The ACTR effort was 
designed to identify and test innovative, commercially available, or adaptable retrieval 
technologies and equipment that would significantly reduce cost and/or risk associated with the 
baseline retrieval approach of sluicing (hydraulic mining) in SSTs. The primary reasons for 
seeking an alternative to sluicing included the following: 

1. The potential exists that the SSTs may leak liquids bearing radionuclides and hazardous 
constituents into the environment during sluicing operations. 

2. Some of the waste forms may be “hard” and, therefore, may not be mobilized sufficiently 
by sluicing. 

3. Special challenges exist due to discrete radioactive sources present during sluicing 
operations (e.g., filter loading due to generation of aerosols). 

A portion of the ACTR effort included baseline knowledge, which consisted of gathering 
information from the past and present technology development areas at the various DOE sites. 
ACTR nonproprietary test results and studies were made available to all firms that had an 
interest in performing remediation work. 

ACTR also established a dialog with firms in the United States and Europe, receiving and 
reviewing information regarding technologies and waste retrieval solutions. The purpose of this 
was two-fold. First, it allowed the Hanford Site to understand the capabilities of industry and its 
technologies and approaches to remediation of the underground storage tanks. Second, it 
allowed industry to understand the technical and business issues associated with tank cleanup. 

The ACTR program evolved and was transitioned into another program called the HTI in 1996. 
The scope of activities of the HTI over an approximate five-year period was to demonstrate 
alternate retrieval technologies, retrieve hard heel wastes from Tank 24142-106 and assess 
compliance with retrieval performance evaluation criteria, develop retrieval performance 
evaluation criteria supporting readiness to close SSTs, and characterize residual waste to assess 

1 
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compliance with retrieval performance criteria associated with Tank 241-AX-104. The objective 
of HTI was to minimize technical and program risks and uncertainties by removing and 
characterizing waste with technologies and methods needed to support future tank waste 
remediation and tank farm closure activities at the Hanford Site. The HTI program was 
terminated in 1999. 

2.0 DATABASE DESCRIPTION 

A report printed out from the HTVACTR Database is provided in Appendix A. The HTVACTR 
Database is the result of researching documentation that could possibly be applicable to the 
retrieval of waste from Hanford Site tanks. A listing of the documents considered during the 
compilation of the HTVACTR Database is provided in Appendix B. 

The report provided in Appendix A is structured in ten self-explanatory fields. Use of key words 
establishes a topical classification of the references and, hence, allows for multiple and assorted 
searches. The Category field was established to structure the database into three easily 
identifiable groups described hereafter. Within each of these three categories, the various 
documents are presented in chronological order. 

2.1 HANFORD TANK INITIATIVWACQUIRE 
COMMERCIAL TECHNOLOGY FOR 
RETRIEVAL 

Documents presented in this category are those documents that resulted directly from the specific 
HTI and ACTR efforts at the Hanford Site. 

2.2 PRIOR TO HANFORD TANK 
INITIATIVWACQUIRE COMMERCIAL 
TECHNOLOGY FOR RETRIEVAL 

Documents presented in this category were published before HTI and ACTR efforts began. Two 
reports of specific interest in this category summarize the work completed before the beginning 
of the HTI and ACTR efforts. 

2.2.1 WHC-EP-0352, Single-Shell Tank Retrieval 
Study 

WHC-EP-0352, Single-Shell Tank Waste Retrieval Study, is a study completed in the early 1990s 
to satisfy a Tri-Party Agreement milestone (number M-06-01). WHC-EP-0352 identifies waste 
retrieval technologies that should be tested in a scale-model tank. 

2 
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2.2.2 SD-WM-ES-334, Bibliography of Documents 
Pertaining to Retrieval of Waste from Hanford 
Single-Shell Tanks 

SD-WM-ES-334, Revision 0, Bibliography of Documents Pertaining to Retrieval of Waste From 
Hanford Single-Shell Tanks, is a bibliography of documents pertaining to retrieval of waste from 
Hanford SSTs and was published in March 1995. SD-WM-ES-334, Revision 0 is considered to 
be a predecessor to this HTVACTR bibliography. 

2.3 MISCELLANEOUS REFERENCES 

Documents in this category include: 

1. Documents from other DOE sites that are considered relevant to retrieval of waste at the 
Hanford Site. 

2. Miscellaneous programmatic and nontechnical documents associated with HTVACTR. 

3. Reference sources other than those in the HTYACTR and prior to HTVACTR categories. 

3.0 SUMMARY AND RECOMMENDATIONS 

During development of the HTVACTR Database, multiple searches were conducted throughout 
the Internet and other reference sources, interviews were conducted with cognizant personnel, 
and potentially applicable documents were submitted for review and consideration by senior 
technical customers. Of the various media considered (see Appendix B for examples), 
71 documents were selected for inclusion in this HTVACTR Database. The six major types of 
technologies considered by the HTI and ACTR programs and described in these documents are 
listed in Table 1. It should be noted that some documents contain information in multiple areas 
(e.g., some reports provide information on both waterjet technology and crawlers). 

The full database (i.e., a Microsoft' Access file that includes more data than are included in the 
printout provided in Appendix A) is available under electronic form, allowing for searches, 
updates, and future expansion. 

Microsoft is a trademark of the Microsoft Corporation, Redmond, Washington. 1 

3 
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ManipulatodArm 

Sluicing/Waterjet 

CameraNiewing 

Miscellaneous 

Based on the work conducted to develop this database, the following recommendations are 
suggested: 

1. The reports identified in Appendix C are not presently available on the Hanford Site 
Records Management Information System (RMIS). It is suggested that these reports be 
made available and accessible through RMIS. This effort may include further document 
clearance activities and/or the removal of specific proprietary status from selected 
equipment and/or reports. 

2. Only one report was identified on salt dissolution. The report focuses on the process, and 
further work needs to be identified toward the enhancement of a saltcake dissolution 
technology. 

3. The database could be enriched by the addition of photographs of specific equipment 
representing these technologies. Unfortunately these photographs were not readily 
available during finalization of this report. 

11 

11 

3 

32 

Table 1. Hanford Tank Initiative/Acquire Commercial Technology for Retrieval Database 
Technologies Summary. 

I Numberof 
Documents 
Included in Technology 

Appendix A 
Salt Dissolution 

Technology Principle Description 

Retrieval by Mass Transfer of solids contained primarily 
as soluble sodium salts into a liquid suspension using 
water as diluent. Dissolution based on low volume density 
gradient method is recommended. 
Retrieval by introduction of a small (sometimes 
collapsable/foldout) vehicle into the tank environment. 
Most common use of the vehicle is to mount other tools to 
the vehicle. 
Introduction of a device that is fixed at one end (often 
from and/or above the tank risers). As with the 
crawldvehicle, various tools often are mounted to the 
omosite Le.. nonriser) end of the arm. 
Introduction of a liquid (typically water), often at high 
pressures and/or volumes, into the waste matrix to break 
apart and/or suspend the solids materials into the sluicing 
fluid for subsequent transport out of the tank. 
Machinery that assists and aids in the visual imaging of 
the equipment and waste contained in the tanks. 
Documentation not fitting readily into one of the above 
categories. 

4 



RPP-6947 REV 0 

APPENDIX A 

HANFORD TANK INITIATIVE/ACQUIRE COMMERCIAL 
TECHNOLOGY FOR RETRIEVAL (HTYACTR) DATABASE 



~ 

E 
6 
3 

E - 
P 







E 
0 
E e 
2 
3 



i. 
0 

m E 
2 

e .- 

m 
4 



W 
4 





0 

1 c 
z 
B 
E 

.. 
d 



3 
2 

i 0 

m 
2 



? 

ii 0 

VI 
2 
2 

ii u 
m 
VI 
k 

2 

ci u 
VI 
2 
2 



a 

i. 
0 

10 
E 
2 

& 
0 

10 
E 
? 

c 
0' 
I? 
2 

Cl 
4 

r. 
0' - . 
N 

ii 0 

10 
E 
2 

-i 
0 

10 
2 
? 



. . . . . . . .. . . ~~ -. . 





3 

P 
E u 

i u 

111 
E 
2 

i u 
VI 
2 
2 

e 
0 

B 

b, 

I 
0 

(0 
4 
4 

2 





F 

4 
9 

E 
6 
P 
I 

D 

i 

"2 

0 9 
P e 

E 
9 

P 
? 

B 
5 
B 

5 
i 

9 z 
u 5 
"1 

i 

B 
? 
u 
I 

CI . 
M 

e 
.+ - 
3 

.. < 
e a 
3 

D 

-i 

P 
-6 

P 
I 

.. 

2 
w 

% 

3 
% 
E 

0 
.- 

3 

.z . 
E 
.9 
z 
6 

L s 
-2 
9 

P 

E- 
$ 
% 
2 

c. 
.z 
e 

u 
I . 

3 

Y .* 
4 
z 
E 

$ 
.o 
3 
. .z 

P 
% 

P 
i a 

I 
u, 

c 
b 
e w 

I 
a 
s a 

.. 
I ? 

6 

0 

ri 
P . 
.? 
E : 3 

B 

g 
B 
2 
.i! 
? 
t 
F e 

i 

-9 
0 

s 

0 . z 
.? 3 
c 
" 
a 
9 
. 
-2 

i 
? 

b 
.% 
6 

- 
s . 

E 
F 
.9 

? e 
M 
.? 
j: P 



i 0 

VI 
s 
: 



c 

: 
c? 
E 

1 
3 
4 

P 
s 
$ 
p! 

b 

I c 
0 

VI 
2 
2 

ii 
0 

(0 
2 
2 

c 
0 

VI 
2 
2 

5 

m 
, -  
i 

I &  



9 
'2; 
.- 

z 
6 

s a 

* c . 
rn . 

$ 
9 
.- 

P 

~. . .. . .... . .. . ~ ~... . ~. ... . . .- 



.. : 
Y 
k 

& 
2 
8 
c 
P 
? 
e 

E 
ap! 

.- 

M .s 







f 
C 



RPP-6947 REV 0 

APPENDIX B 

HANFORD TANK INITIATIVWACQUIRE COMMERCIAL 
TECHNOLOGY FOR RETRIEVAL (HTVACTR) DATABASE 

EXAMPLE DOCUMENTS SEARCH RESULTS 
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I Site Index 1 What's New I Overview I 

Search (M) - Contacts I Documents I Photos I Tanks I 
kn&.rs I Web Links 
Browse (a) - Contacts I Documents I I Tanks I 
kn&.rslL!kUidS 
Submit Info I Feedback I Discussion 1 
SubscribeiUnsubscribe I Related Links 
!+& I 

Underground Storage Tank Remediation 1 

I Acronvms I Glossary 

Search Weblinks - Results 
Your search for: "ACTR" found 5 records. 

Sorted by: URL 
Re-Sort: URL I Title I T@ I 

PMM-JRO-808. Request for Proposal. WA15104-SJ, Sinele Shell Tank Waste Retrieval: Integrated 
Testina in SUDDOI? of the Acquire Commercial Technolosv for Retrieval (ACTR) Program. July 25, 

Description: Request for Proposal (RFP)Document [Parkall -- APPENDIXA - Westinghouse 
Hanford Company's Request for Proposal WAISl04-U, July 25, 1996 Request for  Proposal (RFP) 
Document Number -- PMM-JRO-808 

The Acquire Commercial Technologv for Retrieval fACTR) Program - Home Page 
http://www.hanford.gov/tanks/hti/info/actr/actr.htm 
Description: The Acquire Commercial Technology for Retrieval (ACTR) program began in 1995 to 
seek and evaluate commercial technologies that could be used for  radioactive waste retrieval, 
including the retrieval of stubborn wastes from leaking single-shell tanks on the 

The Acauire Commercial Technologv for Retrieval (,ACTR) Program - Index 
http://www.hanford.gov/tanks/hti/info/actr/actrindx. htm 
Description: ACTR quick reference index 

The Acquire Commercial Technoloev for Retrieval (ACTR) Proeram - Documents 
http://www.hanford.gov/tanks/hti/info/actr/docinfo.htm 
Description: ACTR Documents - LINKS DO NOT WORK 

Retrieval Process Development & Enhanements (RPD&E1 
http://www.pnl.gov/rpde/tfa.html#top 
Description: Mission, Challenges, and and Program activities. 

B-1 

http://www. tanks.orgiBrowseWeblinks.asp?SearchText=ACTR 
~ _ _ _  - 

6/28/00 

http://www.hanford.gov/tanks/hti/info/actr/actr.htm
http://www.hanford.gov/tanks/hti/info/actr/actrindx
http://www.hanford.gov/tanks/hti/info/actr/docinfo.htm
http://www.pnl.gov/rpde/tfa.html#top
http://www
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Updated: 10/04/99 
Contact: Eric Berglin (509) 372-1824 
Database Contact: Kevin Selby 
Document Contact: Eric Berglin 
Disclaimer 

B-2 

http://www.tanks.org/BrowseWeblinks.asp?SearchText=ACTR 6/28/00 

http://www.tanks.org/BrowseWeblinks.asp?SearchText=ACTR
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I Site Index I What's New I Overview I 

Search (U) - Contacts I Documents 1 Photos I Tanks 1 
m s  I Web Links 
Browse (a) - Contacts I Documents I Photos I Tanks I 

I Web Links 
Submit Info I Feedback 1 Discussion 1 
SubscribeiUnsubscribe I Related Links 

Proeram/Proiect Underground Storage Tank Remediation 

1 &Q 1 Acronyms 1 Glossary 

Search Weblinks - Results 
Your search for: "Hanford Tanks Initiative" found 14 records. 

Sorted by: URL 
Re-Sort: URL I Title I T m  I 

O W  - Privitization 
http://www.hanford.gov/orp/privatization.html 
Description: DOE and BNFL Inc. Sign Contract for Hanford Tank Waste Treatment 
Hanford Tanks Initiative 
Privatization 
TWRS Privatization Contract (DE-ACO6-96RL.13308) 
Report to Congress--Treatment & Immobilization of Hanford Radioactive Tank Waste 
Energy Department and BNFL, Inc. Reach Agreement for  Tank Waste Treatment at Hanford Site 
Links include: 
Leak Detection Monitoring and Mitigation 
Regulatory Unit for  Tank Waste Remediation System Privatization (RU) 
TWRS Technology Database 
Hanford's Tank C-106 Waste Removal System 

Estimate Revised for Waste Volume in Tank AX-104 
http://www.hanford.gov/tanks/hti/articles/in-tank.htm 
Description: In August, the Hanford Tanks Initiative team completed an in-tank campaign in Tank 
AX-I04 to estimate the volume of high-level waste that remains. Researchers need to know the 
amount of residual waste to determine the most efficient retrieval requirements 

Maenetometer Probe Testing and Calibration Completed 
http://www. hanford.gov/tanks/hti/articles/probe. htm 
Description: The Hanford Tanks Initiative team recently completed testing and calibration of the 
magnetometer waste thicknessprobe for deployment in Tank AX-104. Waste thickness informatioti is 
needed to assess waste volume, which is part of the technical basis for th 

The Hanford Tanks Initiative (HTI) 
http://www. hanford.gov/tanks/hti/hti.htm 
Description: Mission, Related Informaiton. News, Regulatoiy Events & Schedule, Stakeholder 
Involvement Events and Schedule, Current and Completed Activities. The Hanford Tanks Initiative 
(HTI) is demonstrating technologies and costs for  characterizing and removing hig 
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A Guide to Web Based Information Relevant to the Hanford Tanks Initiative's (HTII C-106 Waste 
Retrieval Demonstration 
http://www.hanford.gov/tanks/hti/info/gfiinfo.htm 
Description: This site guides users through available information regarding waste retrieval 
technologies and waste tanks as collected from existing documents, ongoing DOE programs, and 
work with industry. Many links may no longer work 

TFA Technical Hiehliehts August 15. 1997 
http://www.pnl.gov/tfa/hilight/back/l5aug97.htm 
Description: Radioactive Crystalline Silicotitantate (CSlJ Vitrification Started 
Hanford Tanks Initiative (HTI) Leads to Possible Multiple Site Benefit 
Waste Retrieval Two-Thirds Completed at Oak Ridge Tank W-3 
Extendible Nozzle Delivered to Oak Ridge Reservation 
Tank 106-C Request for Proposal Released 

TFA Technical Hiehliehts Mav 16, 1997 
http://www.pnl.gov/tfa/hilight/back/16may97.htm 
Description: Fourth Cesium Renioval Demonstration Contpleted 
Topographical Mapping System Data Analysis Completed 
Tether Handling System Successfully Tested 
Tanks 20 and 17 Approaching Completion 
FY98 to FYOO Multiyear Technical Responses Are Now Online 
Product Acceptance Testing Meeting 
Development of Retrieval Performance Evaluation Criteria Support 
Hanford Tanks Initiative Meets with Indian Nations 
Meeting with Community Leaders Network Discusses Involvement in Program Planning 
TFA Technologies Discussed at American Nuclear Society Meeting 
Western Governor's Association Meets to Discuss Clean-up Technologies 

TFA Technical Highlights Februarv 28, 1997 
http:l/www.pnl.gov/tfa/hilight/back/28feb97.htm 
Description: Cesium Removal Technologv Processes Over 4,500 Gallons of Radioactive Waste 
Countercurrent Demonstration of Strontium Extraction Done on Actual Waste 
Preliminary Results from Caustic Recycle and Recovery Work 
LDUA Can be Deployed in Flammable Gas Tanks 
Nondestructive Examination End Effector for  the LDUA Demonstrated 
Waste Dislodging Hose Management System Denionstrated with LD LIA 
Hanford Tanks Initiative Technical Peer Review on Characterizing Residual Tank Waste Conducted 
Hat ford and Idaho National Engineering and Environn~entaI Laboratory Deployment Needs 
Reviewed 

TFA Technical Hiehliehts April 30. 1997 
http://www.pnl.gov/tfalhilightlback/3Oapr97.htm 
Description: Vitrification of Ion Exchange Material From Oak Ridge Reservarion 
Plans for  Closing Tank 20 Are Progressing 
Borehole Miner Undergoes 90% Design Review 
Ha,ford Tanks Initiative Vadose Zone Characterization Task Begins 
FY97 Needs Assessment Now On-line 
Laser AblatiodMass Spectromcter Presented at International Conference 
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Characterization. Monitor, and Sensor Technology Review 

TFA Technical Highlights Mav 30. 1997 
http://www.pnl.gov/tfaihilighthacW3Omay97. htm 
Description: Cooling Coil Cleaning and Retrieval End Effector Demonstrated 
Melter Spout Working Well 
The First Pilot-Scale Test for  Caustic Recovery Was Initiated 
Hanford Tanks Initiative In-Tank Volume Estimate Planning Completed 
Technical Exchange with Waste Isolation Pilot Plant Staff 
Hanford Tanks Initiative Retrieval and Closure Peer Review Held 

TFA Technical Highlights November 30.1997 
http://www.pnl.gov/tfaihilighthacW3Onov97. htm 
Description: Preventing Phosphate Compounds from Plugging Waste Lines Part of Sludge 
Treatment Studies 
Idaho Arm Undergoing Systems Checkout 
Hanford Tanks Initiative (HTI) Team Visits Waterways Experimental Station (WES) 
Retrieval Begins in Oak Ridge Tank W-4 
Tank 17: Controlled Low Strength Material Pour Completed 
Analysis of Russian Cross-Flow Filter Testing Results 

T F A g h l i g h t s  December 3 1. 1996 
http://www.pnl.gov/tfa/hiIighthacW3 1 dec96.htm 
Description: Retrieval Systems Demonstrated at Oak Ridge National Laboratory 
Pulsed Air Mixer Successfully Demonstrated 
Meeting on Extendible Nozzle Demonstration 
Hanford Tanks Initiative Technical Exchange with Idaho National Engineering Laboratory 

TFA Technical Highlights May 3. 1996 
http://www.pnl.gov/tfa/hilighthacW3may96.txt 
Description: Light-Duty Utility Arm Testing Begins 
Hanford Tanks Initiative Plans to Use LDUA 
LDUA Technology Transferred to Fuel Pin Investigation 
LDUA Data Acquisition System Testing Done 
LDUA High Resolution Stereoscopic Video System Post-delivery Test Report Issued 
Detailed Design of Fume Hood for  Laser AblatiodMass Spectrometer Begins 
Simulant Preparation and Sampling Plan Issued 
Salt Dissolution and Corrosion Studied 
Sensitivity Analysis Completed for "Base Case" Tank Closure 

PNNL-SA-29368 - TFA Presentation - Implementation of New Technologies for Tank Closure and 
the Role of the Tanks Focus Area 
http://www.pnl.gov/tfdlib/pres/homepage 1 Isld00 1 .htm 
Description: Implementation of New Technologies for  Tank Closure and the Role of the T a n h  Focus 
Area (PNNL-SA-29368) Table of Contents: .TFA Roles, The Program, Why Tank Closure Is 
Important, Answering The Tough Questions, Hanford Tanks Initiative (HTI). Technology T 
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Hanford Tank Farm Vadose Zone 
http://www.doegjpo.com/programs/hantXITFVZ.html 
Description: The DOE-GJO manages a project to assess the radioactive contamination that leaked 
from high-level nuclear waste storage tanks at the DOE Hanford Site near Richland, Washington. 

Single- and double-shell, steel-lined concrete tanks were constructed at Hanford for  underground 
storage of this liquid waste that resulted from theprocessing ofplutonium. The term "tank farm" 
refers to the areas on the Hanford Site where groups of these subsurface tanks are located. Sixty- 
seven single-shell tanks have been identified as leaking and have released an estimated 1 million 
gallons of high-level mixed waste into the vadose (unsaturated) zone sediments surrounding the 
tanks. 

DOE-GJO is collecting a baseline log of each of 760 existing dry wells, or boreholes, located around 
the single-shell tanks using two truck-mounted passive spectral gamma-ray logging systems. 

ORP - Tank Farm Operations 
http://www.hanford.gov/orp/operations. html 
Description: The Waste Storage Division is responsible for safe operation of the tank farms, interim 
stabilization, waste transfers from single-shell tanks to double -shell tanks, facility upgrades to 
support safe operations and waste retrieval, treatment and disposal, and vadose zone 
characterization. 

Tank Farm Upgrades 
Vadose Zone Characterization 
Analysis of SX Farm Leak Histories--Historical Leak Model (HLM) (HNF-3233) 
Groundwater/Vadose Zone Integration Project 
Results of Phase I Groundwater Quality Assessment for Single-Shell Tank Waste Management Areas 
Tand TX-TY at the Hanford Site 
Results of Phase I Groundwater Quality Assessment for Single-Shell Tank Waste Management Area 
S-SX at the Hanford Site 
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DOE Reconvenes Expert Panel at Hanford to Review Vadose Zone Data 
Radioactive WasteTank Expert Panel To Meet Late June Hanford Site Panel Will Review and 
Analyze Draft Contamination Report 
Statement of John D. Wagoner, Hanford Site Manager, Regarding State of Washington Notice of 
Intent to Sue 
National Laboratories Meet to Address Hanford VADOSE Zone and Groundwater Issues 

The Acquire Commercial Technolow for Retrieval (ACTR) Program - Home Paee 
http://www.hanford.gov/tanks/hti/info/actr/actr.htm 
Description: The Acquire Commercial Technology fo r  Retrieval (ACTR) program began in 1995 to 
seek and evaluate commercial technologies that could be used for  radioactive waste retrieval, 
including the retrieval of stubborn wastes from leaking single-shell tanks on the 

Historical Tank Content Estimate For The Northeast Ouadrant of the Hanford 200 East Area 
http://www.hanford.gov/twrs/char.pub/docs/htce/ne/htce-ne.htm 
Description: Document #: WHC-SD- WM-ER-349, Rev I ,  June 1996, S. D. Consort, K. L. Ewer, J.  
W. Funk, R. G. Hale, G. A. Lisle, C. V. Salois, ICF Kaiser Hanford Company, Richland, 
Washington. Abstract: Purpose - The purpose of this historical characterization document is to 
present the synthesized summaries of the historical records concerning the physical, radiological, 
and chemical composition of mixed wastes stored in underground single-shell tanks and the physical 
conditions of these tanks. The single-shell tanks are located on the Department of Energy Hanford 
Site. approximately 25 miles northwest of Richland, Washington. The document will be used to assist 
in characterizing the waste in the tanks in conjunction with the current program of sampling and 
analyzing the tank wastes. Los Alamos National Laboratory (LANL) developed computer models that 
used the historical data to attempt to characterize the wastes and to generate estimates of each tank’s 
inventory. A historical review of the tanks may reveal anomalies or unusual contenis that could be 
critical to characterization and post characterization activities. This report was developed by 
reviewing the operating plant process histories, waste transfer data, and available physical and 
chemical data from numerous resources. These resources were generated by numerous contractors 
from I945 to the present. Waste characterization. the process of describing the character or quality 
of a waste, is required by Federal law (Resource Conservation and Recovery Act) and state law 
(Washington Administrative Code (WAC) 173-303, Dangerous Waste Regulations). Characterizing 
the waste is necessa y to determine methods to safely retrieve, transport, and/or treat the wastes. 
This document is not intended fo r  use as a total design basis document. FuriJier investigations of the 
iilforniation may be required before using this data for  design purposes or safety analysis. Scope - 
The scope of this document is to provide a summa y ofthe supporting documents (Brevick et 
a1.,1996a, b. c, d, e,J for  the NE Quadrant. The Northeast Quadrant covers six single-shell tank 
farms. These six tank farms, A, AX, B, BX, BK and C, are located in the 200-East Area and are 
shown on the niap in Figure 1. This summary includes waste transfer and level data, tank physical 
iitforniation, and surveillance data of the tanks and wastes for  the NE Quadrant. The inventory 
estimates of waste types and volumes generated by the computer modeling programs developed by 
LANL are also included. A flow diagram showing the relationships behueen the sources of data, the 
HTCE, and the supporting docunients is in Figure 2. This HTCE document also includes information 
on the safety issues affecting the tanks and the plants and processes that produced the waste in the 
underground waste storage tanks. For further explanation and development of the inforntation, see 
the supporting documents. Approach - This report was compiled front work performed by ICF Kaiser 
Hanford Company (ICF KH). LANL, and Westinghouse Haitford Company (WHC). ICF KH 
reviewed the historical records of the tanks and incorporated the inventory estimates and models of 
waste layers in the tanks being developed by LANL into the report. 
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Tank Waste Remediation Systems (TWRS) Waste Storaee and Operations 
http://www.hanford.gov/twrs/storage.htm 
Description: The Waste Storage Division is responsible for safe operation of the tank farms, interim 
stabilization, waste transfers from single-shell tanks to double -shell tanks, facility upgrades to 
support safe operations and waste retrieval, treatment and disposal 

Updated: 10/04/99 
Contact: Eric Berglin (509) 372-1824 
Database Contact: Kevin Selbv 
Document Contact: Eric Berelin 
Disclaimer 
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Light Duty Utility Arm Readied to Sample Residual Waste in Tank AX-104 
http://www.hanford.gov/tanks/hti//articles/ldua.htm 
Description: An operational readiness review and training to approved operatingprocedures are 
currently under way to support the deployment of the Light-Duty Utility Arm (LDUA) in June. The 
LDUA, developed by the Office of Science and Technology and the Tanks Focus A 

ACTIVITIES: C-106 Heel Retrieval Demonstration 
http://www.hanford.gov/tanks//hti/activities/c- 106.htm 
Description: On August 6, 1997, workstarted with Lockheed Martin Hanford Company (LMHC) 
releasing a Request for Proposal titled "C-106 Waste Retrieval Demonstration, Solicitation 
#WA31512" This work uses information collected in the Alternative Retrieval Technology D 

Auger Sampling Comoleted Ahead of Schedule 
http://www.hanford.gov/tanks/hti/articles/auger.htm 
Description: With the dedicated support of Lockheed Martin Hanford Characterization Project 
Operations, the HTI team completed auger sampling in Tank AX-I04 in late November, meeting this 
project milestone two weeks ahead of schedule. Analyses of the retrieved hard he 

Estimate Revised for Waste Volume in Tank AX-104 
http://www . hanford.gov/tanks/hti/articles/in-tank. htm 
Description: In August, the Hanford Tanks Initiative team completed an in-tank campaign in Tank 
AX-1 04 to estimate the volume of high-level waste that remains. Researchers need to know the 
amount of residual waste to determine the most efficient retrieval requirements 

Initial Screening Analvsis of Tank AX-104 Auger Samples Completed 
http://www.hanford.gov/tanks/hti/articles/labresults.htm 
Description: The HTI team has characterized auger samples (two each from risers 3A and 9G) taken 
by laser sampling from Tank AX-IO4 in late November 1997 using the recently installed Laser 
Ablation Inductively Coupled Plasma Mass Spectrometry system (LAIMS) at the 222 

Magnetometer Probe Testing and Calibration Completed 
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http://www.hanford.gov/tanks/hti/articles/probe.htm 
Description: The Hanford Tanks Initiative team recently completed testing and calibration of the 
magnetometer waste thickness probe for  deployment in Tank AX-1 04. Waste thickness information is 
needed to assess waste volume, which is part of the technical basis for  th 

AX-104 Aueer Sample Analvsis Results Provide Insight to Waste Composition 
http://www.hanford.gov/tanks/hti/augersamp.htm 
Description: Four hard heel auger samples retrievedfrom the floor of Tank 241-AX-104 last fall 
have now been analyzed. The samples recovered from under riser R-3A appeared to be lightly 
contaminated rust from the degradation of the tank interior and thus are not cons 

HTI - Proiect Hiehlites. Back Issues 
http://www.hanford.gov/tanlcs/hti/backs.htm 
Description: HTI Highlites newletter from Novemeber 1996 to August 1998. 

C-106 Waste Retrieval Demonstration. REQUEST FOR PROPOSAL (RFP). Solicitation #WA31512 
http://www.hanford.gov/tanks/hti/business/c 106rfpiindex.htm 
Description: The C-I 06 Waste Retrieval Demonstration - Request for Proposal has been finalized 
and released on August 6, 1997. Any modifications to the RFP will be announced at the Updates link 
located at h t t p : / / w .  hanford.gov/tanks/hti/busiitess/cl06rfp//updates. htm. 

HTI - Current and Comnleted Activities 
http://www.hanford.gov/tanks/hti/cca.htm 
Description: Activities include: Activities in Progress - Tank C-106 Heel Removal, AX-I04 
Characterization, Retrieval Performance Evaluation Criteria Analysis, Vadose Zone 
Characterization Technology Development, Tank Removal and Remediation Analysis. Completed 
Acti 

PMM-JRO-808. Request for Proposal. WA1.5104-SJ. Sinele Shell Tank Waste Retrieval: Inteerated 
Testine in Sunnort of the Acquire Commercial Technology for Retrieval (ACTR) Proeram. Julv 25, 
1996 
http://www.hanford.gov/tanlcs/hti/documents/inttest/inttstpk. htm 
Description: Request for  Proposal (RFP)Document [Partial] -- APPENDIXA - Westinghouse 
Hanford Company's Request for Proposal WA15104-U, July 25, 1996 Request for  Proposal (RFP) 
Document Number -- PMM-JRO-808 

The Hanford Tanks Initiative (HTI) 
http://www.hanford.gov/tanks/hti/hti.htm 
Description: Mission. Related Informaiton. News, Regulatory Events & Schedule, Stakeholder 
Involvement Events and Schedule, Current and Conipleted Activities. 27te Hanford Tanks Initiaiive 
(HTI) is demonstrating technologies and costs for  characterizing and removing hig 

The Acquire Commercial Technoloev for Retrieval (ACTR) Program - Home Page 
http://www.hanford.gov/tanks/hti/info/actr/actr. htm 
Description: The Acquire Commercial Technology for  Retrieval (ACTR) program began in 1995 to 
seek and evaluate commercial technologies that could be used for  radioactive waste retrieval, 
including the retrieval of stubborn wastes from leaking single-shell tanks on the 

The Acquire Commercial Technoloev for Retrieval (ACTR) Proeram - Index 
http://www.hanford.gc-,dtanks/hti/info/actr/actrindx.htm 
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Description: ACTR quick reference index 

The Acquire Commercial Technoloev for Retrieval (ACTR) Proerani - Documents 
http://www.hanford.gov/tanks/hti/info/actr/docinfo. htm 
Description: ACTR Documents -LINKS DO NOT WORK 

A Guide to Web Based Information Relevant to the Hanford Tanks Initiative's (HTI) C-106 Waste 
Retrieval Demonstration 
http://www.hanford.gov/tanks/hti/info/gfiinfo.htm 
Description: This site guides users through available information regarding waste retrieval 
technologies and waste tanks as collected from existing documents, ongoing DOE programs, and 
work with industry. Many links may no longer work 

HTI - Mission 
http://www.hanford.gov/tanks/hti/mission.htm 
Description: The mission ofHTI is explained including Background, Who Makes Up the Team?, 
Overview of HTI, What are HTI'S expected results?, Who to contact for  more information. 

HTI - Project Hiehlites. Latest Issue September/October 1998 
http://www.hanford.gov/tanks/hti/news.htm 
Description: The HTI bimonthly newletter. The current addition is on this page but bask issues are 
also available by link from here. 

HTI Hiehlites - April 1997 
http://www. hanford.gov/tanks/hti/news/hilites/htiapr97. htm 
Description: Articles include: HTI: Moving Toward Defining the TWRS End-State, The Hidden 
Challenge!, HTI Vadose Zone Characterization Task Initiated!, Technology Demonstration 
Contractors Issue Invitations 

HTI Hiehlites - July/August 1997 
http://www.hanford.gov/tanks/hti/news/hilites/htiaug97.htm 
Description: Articles include: Demonstrations Pave Way for  Hot Retrieval of Wastes from Tank 241- 
C-106, Peer Reviews Contribute New Ideas, Solutions. Work Begins on Probes that Will Map Soil 
Contamination, Robotic Arm Grows, Assessment Shows Systems Engineering on Cou 

HTI Highlites - July/August 1998 
http://www.hanford.gov/tanks~ti/news/hilites/htiaug98.htm 
Description: Articles include: Light Duty Utility Arm Readied for  Deployment, AX-I 04 Auger 
Sample Analysis Results Provide Insight to Waste Composition, Retrieval Performance Evaluation 
Nears Con7pletion, Tank C-106 Waste Retrieval Demonstration on Track 

HTI Highlites - December 1996 
http://www. hanford.gov/tanks/hti/news/hilites/htidec96. htm 
Description: Article titles include: Inside the Tank, LDUA Readied forAX-IO4 Deployment, RFP 
Issued for  Additional Integrated System Demonstrations. Alternative Sampling Plans Proposed, 
Progress Made as Retrieval Testing Continues, Tribal Involvement Essential for  Su 

HTI Hiehlites - February 1997 
http://www.hanford.gov/tanks/hti/news/hilites/htifeb97.htm 
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Description: Articles include: HTI: Integrating Tank Retrieval Objectives With Risk Definition, Four 
Vendors Selected for  $1.8 Million in Retrieval Demonstration Contracts, Solicitation for  Crawler 
Design, Fabrication and Deployment, Alternatives Evaluated Via DQO Pro 

HTI HiEhlites - Januarv 1997 
ht~:/lwww.hanford.gov/tanks/hti/news/hilites/htiJan97.htm 
Dekription: Articles include: HTI: Solving the Tank Waste Retrieval Riddle, Integrated System 
Component Demos Completed, Proposals Received for Alternative Retrieval System Demos, Laser 
System Tested to Improve Estimate of Residual Waste Volume, Probe Selected to Det 

HTI Hiehlites - JanuadFebruary 1998 
http://www.hanford.gov/tanks/hti/news/hilites/htijan98.htm 
Description: Articles include: Stakeholder Input Vital in Determining Retrieval Pe$ormance 
Criteria, Retrieval Performance Evaluation of Tank AX-I 04 Nearing Completion, Initial Screening 
Analysis of T a n k a - I 0 4  Auger Samples Completed, Contracts Awarded for  Tank C-IO 

HTI Hiehlites - June/Julv 1998 
http://www.hanford.gov/tanks/hti/news/hilites/htiju198.htm 
Description: Articles include: Field Exercise Prepares for Vadose Zone Sensor Deployment, 
Lasentec Particle Size Analyzer to be Installed at Oak Ridge, Draft Retrieval Performance 
Evaluation Uncertainty and Sensitivity Analysis Plan Completed, Sandia National Laborato 

HTI Highlites -March 1997 
http://www.hanford.gov/tanks/hti/news/hilites/htimar97.htm 
Description: Articles include: HTI - Focusing OH Technical Quality, Technical Peer Review of Plan 
to Characterize Waste Now Complete, Regulators, Tribes and Stakeholders to Assist in Retrieval 
Performance Criteria Development, Teams Selected for Retrieval Demonstratio 

HTI Highlites - MarcNAuril 1998 
http://www.hanford.gov/tanks/hti/news/hilites/htimar98.htm 
Description: Articles include: Vadose Zone Sensor Technologies Tested at Hanford, HTI Issues AX- 
I04 Vadose Zone Data Quality Objectives. HTI to Deploy New Slurry Monitors, Retrieval 
Performance Evaluation Completes Regulatory Requirements Report, Sandia National Labor 

HTI Hiehlites - Mav/June 1997 
http://~.hanford.gov/tanks/hti/news/hilites/htimay97.htm 
Description: Articles include: HTI: Seeking the Best Solutions from Industiy and the National 
Laboratories, Safety Recognized as Core Value, High-Tech Assessment of AXFarm to be Revealing, 
Specs for AX-I04 Released for  Vendor Comment 

HTI Hiehlites -November 1996 
h~p://www.hanford.gov/tanks/hti/news/hilites~tinov96.htm 
Description: Articles include: Waste Characterization Approach Employs LDUA and Tracked 
Vehicle, Retrieval Testing 'Very Encouraging', HTI Plan Truly A Joint Effort, Statistical Approach 
Initiated to Sample Residual Waste, HTI Accomplishments: 

HTI Hiehlites - NovemberDecember 1997 
http://www.hanford.gov/tanks/hti/news/hitinov97.htm 
Description: Articles include: Auger Sampling Completed Ahead of Schedule, Safety and Licensing 
Strategy Integral io HTIr Magnetometer Probe Testing and Calibration Completed, Proposals 
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Received fo r  C-I 06 Waste Retrieval Demonstration, Requirements Drafted fo r  Pit Cle 

HTI Highlites - September/October 1997 
http://www.hanford.gov/tanks/hti/news/hilites/htisep97.htm 
Description: Articles include: Estimate Revised for  Waste Volume in Tanka-104 ,  Risk 
Management Process Sets Stage fo r  Upcoming Work, Targeted Data Collection Design Saves Time, 
Money, Completed Studies Will Support Retrieval Decision Making, Paperless Procurement Li 

Retrieval Process Development & Enhanements (RPD&E) 
http://www.pnl.gov/rpde/tfa.html#top 
Description: Mission, Challenges, and and Program activities. 

TFA Technical Hiehliehts August 15. 1997 
http:Nwww.pnl.gov/tfa/hjlight/bacW15aug97.htm 
Description: Radioactive Crystalline Silicotitantate (CST) Vitrification Started 
Hanford Tanks Initiative (HTI) Leads to Possible Multiple Site Benefit 
Waste Retrieval Two-Thirds Completed at Oak Ridge Tank W-3 
Extendible Nozzle Delivered to Oak Ridge Reservation 
Tank 106-C Request for  Proposal Released 

TFA Technical Highlights November 30, 1997 
http://www.pnl.gov/tfalhilight/bacW3Onov97. htm 
Description: Preventing Phosphate Compounds from Plugging Waste Lines Part of Sludge 
Treatment Studies 
Idaho Arm Undergoing Systems Checkout 
Hanford Tanks Initiative (HTO Team Visits Waterways Experimental Station (WES) 
Retrieval Begins in Oak Ridge Tank W-4 
Tank 17: Controlled Low Strength Material Pour Completed 
Analysis of Russian Cross-Flow Filter Testing Results 

PNNL-SA-29368 - TFA Presentation - Implementation of New Technologies for Tank Closure and 
the Role of the Tanks Focus Area 
http://www.pnl.gov/tfa/lib/pres/homepagel /sld00 1 .htm 
Description: Implementation of New Technologies fo r  Tank Closure and the Role of the Tanks Focus 
Area (PNNL-SA-29368) Table of Contents: TFA Roles, The Program, Why Tank Closure Is 
Important, Answering The Tough Questions, Hanford Tanks Initiative (HTI), Technology T 

Updated: 10/04/99 
Contact: Eric Berglin (509) 372-1824 
Database Contact: Kevin Selby 
Document Contact: Eric Berelin 
Disclaimer 
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ACTR 
COMPONENT TESTING SUMMARIES 

___ .. _ _ - ~  

Last Updated 02/19/1999 14:32:20 

This phase of the ACTR program was intended to test some selected retrieval equipment components 
to determine the feasibility of the technology against a wide range of Hanford waste tank simulants 
and in some areas to establish a technology baseline. In all cases where hardware was tested, 
commercial off-the-shelf equipment was configured near a scale that may be used in a Hanford tank. 
Scale-up feasibility studies were completed for manipulators in a Hanford tank with computer 
animation because off-the-shelf equipment was not available and large-scale testing was cost 
prohibitive. 

Testing Summary List 

Sluicine Nozzle 
Medium Pressure Water Jet 
Crawler with Various Dislodginr Devices 
Maniuulator Scale-up Feasibility 
Residual Waste Volume Measurement 

.. ~. -__ ~~~~~~ ~~~~. ~~ .. . . .- 

Sluicing Nozzle 
Packer Engineering / Bristol 

Document Title -- Sluicing Nozzle Test Report. Volume 1 
Document Number -- WHC-SD-WM-TD-013 

A BEC tank cleaning system using a hydraulic sluicing nozzle was tested against Hanford waste 
simulants at pressures ranging from 20 - 300 psi, nozzle diameter ranging from 0.5 - 0.75 in., and 
standoff distance varying from approximately 1 - 63 A. All simulants were successfully sluiced but 
the higher strength salt cake simulants removal rate was slow. A test report was written supported by 
photos and videos. 

~~~~ ~. ~- . ~ ~ ~ ~~. ~ ~~~~ ~ ~~~ ~~ ~~ .. . . ~ .. ~~.~~ ~~ ~~ ~~~~ ~~ 

Medium Pressure Water Jet 
MPW Industrial Services Inc. 

Document Title--Demonstration of Retrieval Methods for Westinghouse Hanford Corn. 
Document Number-WHC-MR-0526 

Document Title-Demonstration of Retrieval Methods for Westinehouse Hanford Corn. TRIAL No. 2 
Document Number-WHC-MR-0527 
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APPENDIX C 

HANFORD TANK INITIATIVFJACQUIRE COMMERCIAL 
TECHNOLOGY FOR RETRIEVAL (HTYACTR) DATABASE 

DOCUMENTS NOT CURRENTLY IN RECORDS 
MANAGEMENT INFORMATION SYSTEM (RMIS) 
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