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LEGAL DISCLAIMER

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

This report has been reproduced from the best available copy.
Available in paper copy.

Printed in the United States of America
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Retrieval Status

R e s Hanford Tank Cleanup Status ffesGFRiverProectin

RETRIEVED

¥

LIMITS OF TECHNOLOGY

—
c-109 c-110 c-104
-Cwydm 55 Kgals +Capacity of tank: 530 Kgais « Capacity of tank: 530 Kgals +Capacity of tank: 530 Kgals
* Completion date: 5 *Retreval started: June 19, 2007 * Retrieval started September 27, 2008 *Volume of waste 1o be removed: 280 Kgals
. *Volume of waste to be removed: 63 Kgals « Volume of waste o be removed: 178 Kgais * Curies to be removed: 1.2 M
*Volume of waste removed to dase : 53 Kgals = Velume of waste removed 1 date- 481 kgais *When retrieval to begme FY 2008
* Curies removed to date: T4 K of 844 K (ectimate) * Cures removed to date: 10K of J3¥ |estimate| +*Technology to be usad: Wodfedshucing
* Technology used: Modified siuicng, Mobil Retrieval * Technology used: ModFedshucmg
and Foldirack

G-m

c-108
“Capaky of tnk: S ¥

Retrieval started. December 20,2005
*Volume of wasie % be removed: 56 Kgals
*Volume of waste removed to dase: 58 Kgals
* Curies removed to date: 148 K of 167 K [estimate)
+Technology used: Modified sivicing

& -

«Capaciy of tank: 53 Kgals
+Volume of waste to be removed: 57 Kagals
+Curies % be removed 13N

*Wihen retrieval to begin: FY 2010

* Techrology to be used: Madified sluicing

TBD TANK for MARS
+Capacity of ank: 530 Kgals
$-102 +When retrievalto begin: FY 2090
«Capacity of tank: 753 ¥gals
+Retrieval started. December 17, 2004

+Technology 1o be wsed: Nobil Arm Retrieval
*Velume of waste 1o be removed: 854 Kgals *Tank C-104, C-405, or C-117 under concideration
*Volume of waste removed to dae: 433 Kgals

G401 - B3 hgals/ 36K Curies
D'mm«!dbodwe 531 K of TM K [estimate] 'W—‘ﬂi#ﬂlﬂ&nﬂ_
dogy used: Saltcake Diczok High * CADT - 267 hgals/d M Curies
Pnlmlh!v and Nodified sluicing
Modified Shicing ! @ vscuum Retrieval Sakcake Dissolution I
W
L Rarcie Aichie Uotie
It Woer Lavce Retwess Toel Febieel Tocl
! Sak Marks) (Sarnd Marfis) Foigtrack!

@ washington
- / solutions
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 Retrieval Challenges
— Tank access and infrastructure limitations
— Remote locations
— Limited access: 127 risers
— Must add active ventilation
— Must provide services (i.e., water, power)
— No permanent transfer lines

— Dome loading limitations — impacts crane & equipment
access

— Abandoned/old equipment in risers
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SST Retrieval Challenges_

» Retrieval Challenges (continued)

— Limited knowledge of waste mineralogy and physical
characteristics

— Potential for leak site discovery

— Radioactivity (dose, contamination potential, and
equipment degradation)

— Weather restrictions: heat, cold, wind, blowing sand

— Cost and delays associated with deploying multiple
retrieval tools for various stages of retrieval (i.e., bulk
sludge, salt, hard heel)

— DST space limitations until WTP is operational
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Challenges

Opportunities

*Chemical Cleaning

*AREVA UV Cord

Technologies Tools
Bulk Retrieval *Modified Sluicing *AGI/ Pump with *Remote Locations
*Robotic Arm Sluicing «Sluicing Media
*Mobile Arm Retreival Water Management
System (MARS) *Pump Technology
Heel Retrieval *Mobile Crawlers *FoldTrack *Accessibility
*Mechanical Cleaning *Sand Mantis *Hose Management

*Sodium Management

Physical Properties

«Sampling
*Chemical & Mineral
Analysis

*Off-Riser Sampler
*Chemistry Control

*Chemical Challenges:
Phosphate gels/
crystals

*Aluminum Heels

g washington
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Retrieval Technologies

* Modified Sluicing
— Description
 Pump centrally located in SST
» Two sluicing nozzles to “push” waste to pump
« DST supernate is used as sluicing media
— Challenges
* Limit of technology leaves remaining heel

* Requires transfer of liquids from DST farm to
provide sluicing media
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Retrieval TEEHECESE.

« Mobile Arm Retrieval System (MARS)

— Description
 Remotely Operated Arm

» Mechanical cleaning end-effectors with access all
quadrants of the tank

« Utilizes localized sluicing in “non-leaking” tanks

« Includes vacuum system for removing waste from
tanks identified as “leaking”, or “presumed leaking”
tanks using minimal water

« Designed to be mobile for re-use in another tank
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MARS

HIGH PRESSURE Hpu " MARS CONTAINMENT BOX
WATER SKID
'\",«*;;""\/"'l N — E———"
MARS RETRIEVAL e
OPERATIONS
‘_‘1
H MARS ARM HYDROLAZE HEAD SLURRY PUMP LOWERED TO
3 MOBILIZING WASTE TOWARD TANK BOTTOM

SLURRY PUMP .

JITH HI-PRESSURE Nozéuss

>>

C FARM SINGLE-SHELL TANK -.._?__0”05 >

=7 washington
/ solutions
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» FoldTrack Mobile System

— Description

* A folding tracked vehicle system designed for
vertical entry into tanks with limited access

* Includes a pusher blade and two jet spray systems
» Deployable through a 12-inch pipe opening

» Pushes waste to pump suction
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« Sand Mantis
— Description

* Mobile-tethered vacuum eductor tool powered by a
hydraulic system for mobility and by very high
pressure water for vacuum retrieval

» Forward and downward spray nozzles uses 5,000
psig water to break up mounds and wash the floor

» Deployable through a 12-inch pipe opening
» Successfully deployed at SRS on two tanks
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ChemiCalteuu

* Investigating chemical cleaning technologies for
Hanford tanks as a heel treatment process

e Retrieval is focused on C-Farm tanks for the next
S years

* Require a chemical simulant of the C-Farm heels
for testing

— What is the composition of the waste heels remaining
after sluicing?

— How do we make a simulant of the heels?
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* Chemical Cleaning Techniques Under
Consideration

— Caustic Cleaning
— Enhanced Chemical Cleaning
— Other?
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» Hypothesis:
— Heel composition is consistent in C-Farm

— Gibbsite form of aluminum is major constituent of
C-Farm waste heels

— Heel sampling and analysis of C-108, C-109, and
C-110 are planned

* C-103 heel sample was ~80 % Aluminum

« Lab Test Data: Aluminum hydroxide solids can
be changed to sodium aluminate solution in
strong caustic (19M NaOH)
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T —

e C-Farm:

— Caustic cleaning may be effective combined with
other bulk retrieval systems

— Heel residue samples are planned for evaluating
applicability to C-108, C-109, and C-110

» Added caustic will impact available DST space

» Must be evaluated in conjunction with WTP
flowsheet
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« ECC Using Oxalic Acid May be Beneficial in
Selected Tank Farms

« AREVA Patented UV Process

— Used in over 300 commercial nuclear projects

» Benefit: Enables weak acid dissolution without
impacting DST space or WTP processing
— Oxalic acid for chemical dissolution

— UV light to decompose the acid prior to transfer to
DST
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* Development Currently ongoing at SRS

— SRS Proof of principle testing using sludge simulant
and salt simulant has demonstrated the viability of the
concept

— DOE EM-21 POC — Sharron Marra of SRNL

— SRS Deployment scheduled for 2011
« Hanford Testing Scheduled for 2009
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