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WASTE TANK SUMMARY REPORT 

B M Hanlon 

ABSTRACT 

This report IS the oflcial inventory for Mriroacrw waste storeL .n underground tanks in 

the 200 Areas at the Hanford Site Data that depict the status of stored radroactive 

waste and tank vessel integrity are contained within the report This report provides 

ahta on each of the exisirng I77 large underground waste storage t& and 63 smaller 

miscellaneous underground storage tanh and special surveillance facilities and 

supplemental information regardmg tank surveillance anomalies and ongoing 
invesirgations 7711s report is intended to meet the requirement of U S Department of 

Energy-Richland Operairons Ofice Order 435 I (DOE-RL, July 1999 Rndrwctive 

Waste Mmgement U S Department of Energy-Izlchland Operairons w e e  Richland 

Washington) requiring the reporting of waste inventories and space utilizairon for 

Hanford Tank Farm tanks 

111 
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WASTE TANK SUMMARY REPORT 
For Month Ending September 30 2001 

Note Changes from the previous month are in bold pnnt 

I WASTE TANK STATUS 

Double Shell Tanks 28 double shell 

Ofthe129~classlfiedasIntenmSta~~65mehstedasAssumedLeakers (SeeTbleB 5 )  

TwoofthesetanlrsmeAssumedLeslras(BY I05 BY 106) (SeeTbleB 5 )  

The TY tank €arm was of icdy declared Conmlled, Clew, and Stable (CCS) III Mnrch 1996 The TX tank farm and BX tank 
farms war d e c l a r e d  CCS m septwber 19% 

I1 WASTE TANK INVESTIGATIONS 

This section includes all single- or double shell tanks or catch tanks whch are showing surface 
level or interstltial liquid level (ILL) decreases or drywell radiation level increases in excess of 
established cntena 

A Assumed Leakers or Assumed Re-leakers (See Appendix D for definition of 
Re leaker' ) 

This section includes all single or double shell tanks or catch tanks for whch an off normal or 
unusual occurrence report has been issued or for which a waste tank investigation is in progress 
for assumed leaks or re leaks Tankdcatch tanks will remain on this list until either a) 
completion of Interim Stabilization, b) the updated occurrence report indicates that the tank/catch 
tank is not an assumed leaker or c) the investigation is completed 

1 
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B 

This section includes all single-shell tanks and related receiver tanks for which the surveillance 
data show that the surface level or ILL has met or exceeded the increase cnteria, or are still being 
investigated 

Candidate Intrusion List Surveillance data for followng tanks indicate possible intrusions 

Tank241 B 202 
Tank241 BX 101 
Tank 241 BX 103 
Tank 241 BY 103 

Tanks with increases indicating DOSS ible intrusion 

The surveillance data were last reviewed on the tanks listed as having probable liquid intrusions 
Memo 74B20-99 045 dated November 22 1999 Documentation IS being prepared which 
will remove some or  all of the tanks from the Candidate Intrusion List, expected 
compktlon of this documentatma is November 30,2001 

111 SURVEILLANCE AND WASTE TANK STATUS HIGHLIGHTS 

A Single Shell Tanks Saltwell Jet Pumping (See Table B 1 footnotes for further 
information) 

Tank 241 A 101 Pumping began May 6 2000 No pumping has occurred since August 2000 a 
total of 14 1 Kgallons has been pumped from this tank since the start of pumping in May 2000 

Tank 241-AX 101 Pumping began July 29 2000 No pumping between August 2000 and 
March 2001 pumping began agam on March 22 2001 Pumping was shut down on April 3 
2001 due to a transfer line failure A total of 21 7 Kgallons has been pumped since the start of 
pumping in July 2000 

Tank 241-BY 105 -Pumping began July 1 1  2001 Dunng July a total of 8 8 Kgallons was 
pumped from this tank Pumping was halted in August 2001 due to transfer line leak detectors 
not meeting all operability requirements of the Techcal  Safety Requirements Compensatory 
actions have been established to allow resumpuon of pumping Additionally field work for 
Project W 3 14 Tank Farm Upgrades has taken the pnmary transfer route out of service 
Pumping will resume when the alternative route is established 

Tank 241 BY-106 -Pumping was restarted July 1 1  2001 Pumping onginally started in August 
1995 and was halted in October 1995 due to a USQ evaluation for flammable gas concerns A 
total of 70 0 Kgallons has been pumped from this tank since the start of pumping in August 
1995 Pumping was halted in August 2001 due to transfer line leak detectors not meeting all 
operability requuements of the Technical Safety Requirements Compensatory actions have 
been established to allow resumption of pumping Additionally field work for Project W 3 14 
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Tank Farm Upgrades has taken the pnmary transfer route out of Service Pumping will 
resume when the alternative route is established 

Tank 241 S 102 Pumping problems forced many shutdowns The pump was replaced and 
pumping resumed onFebruary 19 2000 Problems with the new pump forced a shutdown on 
March 23 2000 Pumping was intempted in early June 2000 Pumping was shut down due to 
equipment failure the lower piping needs to be replaced No pumping has occurred since June 
2000 a total of 56 8 Kgallons has been pumped from this tank since the start of pumping in 
March 1999 

Tank 241 SX 101 -Pumping began November 22 2000 The pump faled on December 9 
2000 and pumping was shut down Pumping resumed in September 2001, foUowing 
replacement of the saltwell pump and lower piping Dunng September 2001, a total of 
3 3 Kgallons was pumped, a total of 22 5 Kgallons has been pumped from this tank since 
the start of pumping in November 2000 

Tank 241-SX 103 Pumping began October 26 2000 Pumping was shut down on Apnl22 
2001 due to leak detector and subsequent shielding problems in the pump pit Pumping 
resumed on September 14,2001 Dunng September 2001, a total of 6 5 Kgpllons was 
pumped, a total of 122 8 Kgallons has been pumped from this tank since the start of 
pumping in October 2000 

Tank 241 SX 105 Pumping began August 8 2000 Pumping was shut down in late April 2001 
when the saltwell screen in flow rate was measured at approxlmately 0 02 GPM This tank is 
being evaluated to detemne if it can be declared intenm stabilized A total of 152 6 Kgallons 
has been pumped since the start of pumping in August 2000 

Tank241 U 102 Pumping began January 20 2000 Dunng September 2001, a total of 
200 gallons WM pumped, a total of 86 5 Kgallona has been pumped from this tank since the 
start of pumping in January 2000 Thls tank bas been placed in observation mode to 
evaluate for intenm stabilization 

Tank 241-U-107 -Pumping began September 29,2001 In September 2001, although 
546 gallons of f lud  was removed from the tank, there was a net removal of 0 Kgallons 
because 891 gallons of water was added by pump pnming/equipment flushes 

Tank 241 U 109 Pumping began March 11 2000 The saltwell pump was replaced following 
its falure in December 2000 and pumping was restarted March 30 2001 Dunng September 
2001, a t o w  of 100 gallons was pumped, a total of 78 4 Kgdons  bas been pumped from 
thls tank since the start of pumping in March 2000 Tbls tank has been placed in 
observabon mode to evaluate for intenm stabilization 

3 
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B 

Table B-1 Inventory and Status by Tank - SingloShell Tanks Volumes arc not being 
shown in the Supernatant, Intentittal Liquid Remaining, Drainable Liqud Remaining, 
and Pumpabk Liquld Remaining columns for those tanks undergoing Intenm 
Stabilmtlon Volume information for thue tanks is shown in the footnotu acction of 
Table B-1 

Channer to t his Re00 rt 

4 
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APPENDIX A 

DOUBLE SHELL TANKS 

MONTHLY SUMMARY TABLES 
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TABLE A 2 SUMMARY OF WASTE TRANSACTIONS IN THE DOUBLE-SHELL TANK (DST) SYSTEM 
8.Pt.mbu50 1001 

I 2 4 2 6  EvaDomtor Waste Volume Reduction I 

A 4  
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L . ,  . --- 
AGING SUPERNATE (AW) = 1793 

441 1 
TOTAL= 20924 

DST SOLIDS (SUSC) = 

Table A-3 Double-Shell Tank Space Usage and Inventory by Waste Type 

TOTAL AVAllABLE DST SPACE 
2 

IN0 - 
TOTAL= 

Tank Space Usage 
I TANK SPACE CHANGE 3 

MONTHLY INVENTORY CHANGE 
WENTORY mimi 

CHANGE = 

Inventory Calculation by Waste Type 

DILUTE SUPERNATE (DN) 
101 

1291 
TOTAL SOLIDS = 892 

SLURRY SUPERNATE (DSSloSSF) ... .I 

TOTAL SOLIDS = 1137 

GINGSUP RNATE AW 

T O T M  AW = 
 TOTAL SOLIDS = 15 

PHOSPHATE SUPERNATE (CP) 
O T M  CP (AP 102). 1 

SLURRY @SS/DSSF) = 5467 
CONCENTRATED COMPLEXED (CC) = 4370 
CONCENTRATED PHOSPHATE CP\ = I fmQ 

A S  
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TABLE A 4  DOUBLE SHELL TANKS MONITORING COMPLIANCE STATUS 
28 TANKS ( S k t  1 d2) 
September 30 2001 

There were no Double Shell Tanks Out of Compliance (OK) tlus month 

NOTE 
Dome Elevanon Sunnys are 

not required for DSTs 
Psychrometncs and in tank 

photoshndeos are taken 
as needed no psychro- 
metncs are currently 
bung taken 

LEGEND 
OK 

FICENRAF 

OSD = OSD-T 151-0007 OSDT 151 00031 
None = no M T FIC or ENRAF installed 
W F  = Waight Factor 
NIA 
R d  = Rodtabon 

= Noncompliance with appliceble documsntabon 

= Surface level nmasurment deuces 
O/S = Out O f  S O M O O  

M T  

= Not Applicable (not momtored or no morvtonng schedule) 

The fol lmng table indrcates Double Shell MONtOnng devices wluch were Out of Semce as ofthe last 
day of tlus month 

I Readinas Surface Levd Redanas (2) Leak Detecbon Pits (3) 
Temperature 

AW 102 ha. an M T FIC and ENRAF The FK: Is schedu(sd to be mmOV.d 
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TABLE A 4 DOUBLE SHELL TANKS MONITORING COMPLIANCE STATUS 28 TANKS 
(Sheet 2 of 2) 

Footnotes 

1 

2 

The OSD T 15 1 0007 specfies double shell tank temperature lmts grsdrents etc 

Some double shell tanks have both an FIC and a manual tape (M T ) whch is used when the FIC is out of 
mce No~wnnphance [Out of Comphance (OK] d be shown when no readmgs are obtmed ENR4F 
gauges (ENRAF IS a trademark of the ENRAF Corporatmn, Houston, Texas) are bemg installed to replace the 
FICs The ENRAF gauges are bemg connected to Temperature Momtor and Control System (TMACS) but 
some are cwenuy bemg read manually 

Pits (LDP) see also (4) and (5) below 
3 The applicable OSD and HNF Ip-0842 latest revlsiolls are used as gu~&lmes for m t c n n g  Leak Detect~on 

4 USQ TF 97 0038 dated Apnl28 1997 spectfes drscontmumg the use of leak detection pit rdation 
momtonng equpment m all double shell tank f m  where the leak detechon pits are used as terhary leak 
W h o n  Th~s applies to all double shell tank f m  

Leak Detect~on Pit (LDP) weekly readmgs are bemg obtmed by hshument Tecluucians for the. followmg 5 
AP 103C(fortnnksAP 101 104) 
AP l05C(fortanksAP 105 108) 

6 AP 101 and 103 mulus CAMS faled the monthly mpections and swrce checks (TF OPS 012) d m g  
August 2001 

AY 101 and 102 annulus The return lure was ventmg mi& the CAM cabmet a new return h e  mll be 
d l e d  

7 

8 SY 101 LDP readmgs are above normal range 
SY 103 LDP readmgs are above normal range 

SY 101 and SY 102 two annulus leak detectors m SY farm are out of m c e  due to excessive nusance 
a l m  The ENRAF gauges are beheved to be overly sensihve a buffer wdl be installed betwezn the gauge 
and the annunciator panel Th~s d c a t ~ o n  is expected to be completed m September 2001 D d y  r e h g s  
are bemg ob- manually on temporary operator rounds for annulus leak detectcm SY 101 WSTA LDT 
152and 153 (151isO/S) andforSY 102WSTALDT151and 153 (152isO/S) 

9 

10 SY 102 Manual Tape has sporad~c r e h g s  The ENRAF is the. pnmary device 
SY 103 Manual Tape has spwdc redngs The ENRAF IS the primary h c e  

A I  
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TABLE B-1. INVENTORY AND STATUS BY TANK - SINGLE-SHELL TANKS 
September 30,2001 

These volumes are the result of engineering calculations and may not agree 
with surface level measurements 

FOOTNOTES: 

Total Waste is calculated as the sum of Sludge and Saltcake plus Supernatant. The category 
“Interim Isolated (11)” was changed to Intrusion Prevention (IF’) in June 1993. 
Stabilization information is from WHC-SD-RE-TI-178, “SST Stabilization Record,” latest 
revision, or from SST Stabilization or the System Engineer. 
Porosity values are 25% for saltcake and 15% for sludge, per HNF-2978, Rev. 1, “Updated 
Pumpable Liquid Volume Estimates and Jet Pump Durations for Interim Stabilization of 
Remaining Single-Shell Tanks,” September 1999, with the exception of those tanks which have 
been interim stabilized and the porosities recalculated. 

(a) A-101 Following information from the System Engineer: 

Initial estimated Pumuable Liauid volume: 588.5 Kgal 
Pumping began on May 6,2000. No pumping since August 2000. It is expected pumping will 
resume in October 2001. 

Estimated Remaining Waste volume (calculated bv difference). 
Final volume will be determined at comdetion of Interim Stabilization. 
Total Waste: 877.0 Kgal 
Supernatant: 494.0 Kgal 
Drainable Interstitial Liquid: 95.0 Kgal 
Pumped this Month: 0.0 Kgal 
Total Pumped: 14.1 Kgal 
Drainable Liquid Remaining: 590.0 Kgal 
Pumpable Liquid Remaining: 574.0 Kgal 
Sludge: 3.0 Kgal 
Saltcake: 380.0 Kgal 

(b) AX-101 Following information from the System Engineer: 

Initial estimated Pumuable Liauid volume: 444.0 Kgal 
Pumping began July 29,2000; shut down in August 2000, and resumed March 22,2001. Pumping 
shut down April 3,2001 due to transfer line failure. No pumping since April 2001. It is expected 
pumping will resume in October 2001. Remaining volumes are based on the original estimated 
volumes in HNF-2978, Rev. 2. 

Estimated Remainina Waste volume (calculated bv difference). 
Final volume will be determined at comdetion of Interim Stabilimtion 
Total Waste: 662.2 Kgal 
Supernatant: 364.2 Kgal 
Drainable Interstitial Liquid 73.7 Kgal 
Pumped this Month: 0.0 Kgal 
Total Pumped: 21.8 Kgal 
Drainable Liquid Remaining: 438.4 Kgal 
Pumpable Liquid Remaining: 422.2 Kgal 
Sludge: 3.0 Kgal 
Saltcake: 295.0 Kgal 

B-8 
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TABLE B-1. INVENTORY AM) STATUS BY TANK - SINGLE-SHELL TANKS 
September 30,2001 

These volumes are the result of engineering calculations and may not agree 
with surface level measurements 

(c) BY-105 Following information from the System Engineer: 

Initial estimated PumDable Liauid volume: 109.9 Keal 
Pumping began July 11,2001. Remaining volumes are based on HNF-2978, Rev. 2. Saltcake volume 
adjusted to correspond to current waste removal. No pumping since July 2001. 

Pumping was shut down in August 2001 due to transfer l i e  leak detectors not meeting all operability 
requirements of the Technical Safety Requirements (TSR). Compensatory actions were established to 
allow resumption of pumping. Additionally, field work for Project W-3 14, “Tank Farm Upgrades,” 
has taken the primary transfer route out of sewice. Pumping will resume when the alternative route is 
established. 

Estimated Remaining Waste volume kalculated bv difference). 
Final volume will be determined at comuletion of Interim Stabilization 
Total Waste: 494.2 Kgal 
Supernatant: 0.0 Kgal 
Drainable Interstitial: 112.2 Kgal 
Pumped this Month: 0.0 Kgal 
Total Pumped: 8.8 Kgal 
Drainable Liquid Remaining: 112.2 Kgal 
Pumpable Liquid Remaining: 101.1 Kgal 
Sludge: 48.0 Kgal 
Saltcake: 446.2 Kgal 

(d) BY-106 Following information from the System Engineer: 

Initial estimated Pumpable Liauid volume: 182.7 Keal 
Pumping was originally stalted August 10,1995, and shut down October 17,1995 due to an 
Unreviewed Safety Question WSQ) for flammable gas concerns. Total pumped by October 1995 was 
63.7 Kgal. 

Pumping was restarted July 11,2001. Pumping was shut down in August 2001 due to transfer line 
leak detectors not meeting all operability requirements of the TSR. Compensatory actions were 
established to allow resumption of pumping. Additionally, field work for Project W-3 14, “Tank Farm 
Upgrades,” has taken the primary transfer route out of service. Pumping will resume when the 
alternative route is established. Pumpingvolumes are based on HNF-2978, Rev. 2. Saltcake volume 
adjusted to correspond to current waste removal. 

Estimated Remaining Waste volume (calculated bv difference). 
Final volume will be determined at comDletion of Interim Stabilization 
Total Waste: 555.7 Kgal 
Supernatant: 0.0 Kgal 
Drainable Interstitial Liquid 125.8 Kgal 
Pumped this Month: 0.0 Kgal 
Total Pumped: 70.0 Kgal (includes 63.7 Kgal pumped by October 1995 plus 6.3 Kgal pumped in 

Drainable Liquid Remaining: 125.8 Kgal 
Pumpable Liquid Remaining: 112.7 Kgal 
Sludge: 84.0 Kgal 
Saltcake: 471.7 Kgal 

July 2001) 
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TABLE B-1. INWNTORY AND STATUS BY TANK - SINGLE-SHELL TANKS 
September 30,2001 

These volumes are the result of engineering calculations and may not agree 
with surface level measurements 

(e) S-102 Following information from the System Engineer: 

Initial estimated F’umuable Liauid volume: 145.8 Keal 
Pumping commenced March 18,1999. Many pumping problems occurred over the following months, 
and the pump was replaced several times. Pumping was intenupted again in June 2000. No pumping 
since June 2000. 

Estimated Remaining Waste volume (calculated bv difference). 
Final volume will be determined at comoletion of Interim Stabilization 
Total Waste: 492.0 Kgal 
Supematant: 0.0 Kgal 
Drainable Interstitial Liquid: 93.0 Kgal 
Pumped this month: 0.0 Kgal 
Total Pumped: 56.8 Kgal 
Drainable Liquid Remaining: 93.0 Kgal 
Pumpable Liquid Remaining: 89.0 Kgal 
Sludge: 105.0 Kgal 
Saltcake: 387.0 Kgal 

Following information from the System Engineer: 

Initial estimated F’ummble Liauid volume: 99.0 Kgal 
Pumping began November 22,2000. No pumping since December ZOO0 due to pump failure. 
Pumping resumed in September 2001, following replacement of the saltwell pump and lower piping. 
Remaining volumes are based on HNF-2978, Rev. 2. Saltcake volume adjusted to correspond to 
Current waste removal volume. 

Estimated Remaining Waste volume (calculated by difference). 
Final volume will be determined at comoletion of Interim Stabilization 
Total Waste: 425.5 Kgal 
Supernatant: 0.0 Kgal 
Drainable Interstitial Liquid: 89.5 Kgal 
Pumped this Month: 3.3 Kgal 
Total Pumped: 22.5 Kgal 
Drainable Liquid Remaining: 89.5 Kgal 
Pumpable Liquid Remaining: 76.5 Kgal 
Sludge: 0.0 Kgal 
Saltcake: 425.5 Kgal 

(g) SX-103 Following information from the System Engineer: 

Initial estimated F’um~ing volume: 132.0 K d  
Pumping began October 26,2000. Pumping was shut down April 22,2001 due to leak detector and 
subsequent shielding problems in the pump pit. Pumping resumed September 14,2001. Remaining 
volumes are based on HNF-2978, Rev. 2. Saltcake volume adjusted to correspond to current waste 
removal volume. 

(0 SX-101 
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TABLE B-1. INVENTORY AND STATUS BY TANK - SINGLE-SHELL TANKS 
September 30,2001 

These volumes are the result of engineering caiculationa and may not agree 
with surface level measurements 

(h) SX-105 

(i) U-102 

Estimated Remaining Waste volume (calculated by difference). 
Final volume will be determined at comoletion of Interim Stabilization 
Total Waste: 511.2Kgal 
Supernatant: 0.0 Kgal 
Drainable Interstial Liquid 24.2 Kgal 
Pumped this Month: 6.5 Kgal 
Total Pumped: 122.8 Kgal 
Drainable Liquid Remaining: 24.2 Kgal 
Pumpable Liquid Remaining: 9.2 Kgal 
Sludge: 109.0 Kgal 
Saltcake: 402.2 Kgal 

Following information from the System Engineer: 

Initial estimated Pumuable Liauid volume: 141.0 K d  (PLR shows minus 11.6 Kgal due to there 
being more pumpable liquid [supernatant] than originally estimated). 
Salhvell pumping began August 8,2000. Pumping was shut down in late April 2001 when the 
salhvell screen in-flow rate was measured at about 0.02 gpm 
Interstitial fluid level is now being allowed to stabilize to determine if the tank can be declared interim 
stabilized. 
An in-tank video will be taken. Remaining volumes are based on HNF-2978, Rev. 2. 

Estimated Remaininn Waste volume  calculated by difference). 
Final volume will be determined at cornoletion of Interim Stabilization 
Total Waste: 484.4 Kgal 
Supernatant: 0.0 Kgal 
Drainable Interstitial Liquid 0.4 Kgal 
Pumped this Month: 1.5 Kgal 
Total Pumped: 152.6 Kgal 
Drainable Liquid Remaining: 0.4 Kgal 
Pumpable Liquid Remaining: -11.6 Kgal (more pumpable liquid [supematant] than originally 

estimated) 
Sludge: 65.0 Kgal 
Saltcake: 419.4 Kgal 

Following information from the System Engineer: 

Initial estimated Pumuable Liauid volume: 93.0 K d  
Pumping began in this tank on January 20, 2OOO. Saltcake volume adjusted to correspond to current 
waste removal volume. Remaining volumes are based on HNF-2978, Rev. 2. 
This tank has been d a d  in obselvation mode to evaluate for interim stabilization. 
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TABLE B-1. INWNTORY AND STATUS BY TANK - SINGLE-SHELL TANKS 
September 30,2001 

These volumes arc the result of engineering catculations and may not agree 
with surface level measurements 

Estimated Remaining Waste volume (calculated bv difference). 
Final volume will be determined at completion of Intenm Stabilimtion 
Total Waste: 288.5 Kgal 
Supernakwt: 0.0 Kgal 
Drainable Interstitial Liquid 16.4 Kgal 
Pumped this Month: 0.2 Kgal 
Total Pumpcd: 86.5 Kgal 
Drainable Liquid Remaining: 16.4 Kgal 
Pumpable Liquid Remaining: 6.5 Kgal 
Sludge: 43.0 Kgal 
Saltcake: 245.2 Kgal 

Following information fmm the System Engineer: 

Initial estimated Pumwble Liauid volume: 115.0 Kpal 
Pumping began September 29, 2001. Remaining volumes based on HNF-2978, Rev. 2. Saltcake 
volume adjusted to correspond to current waste removal. 

Estimated Remaining Waste volume (calculated bv difference). 
Final volume wdl be determined at completion of Intcnm Stabilimtion 
Total Waste: 408.0 Kgal 
Supernatant: 33.0 Kgal 
Drainable lnterstial Liquid: 125.3 Kgal 
Pumped this Month: 0.0 Kgal 
Total Pumped: 0.0 Kgal (Volume added for priminglflushes cxaeded volume removed) 
Drdinable Liquid Remaining: 158.3 Kgal 
Pumpable Liquid Remaining: 115.0 Kgal 
Sludge: 15.0 Kgal 
Saltcake 360 0 Kgal 

Following information from the System Engineer: 

Initial estimated Pumwble Liauid volume: 119.4 Keal 
Pumping began March 1 I ,  2000. Saltcake volume adjusted to correspond to current waste removal. 
Remaining volumes based on "F-2978, Rev. 2. Pumping was shut down on December 3,2000 due 
to jet pump failure. Attempts to restan the pump were unsuccessful; the pump was replaced and 
restarted March 30,2001 
This tank has bccn Dlaced in observation mode to evaluate for interim stabilization. 

Estimated Remaining Waste volume (calculated by difference). 
Final volume determined at completion of Interim Stabili/ation 
Total Waste: 386.6 Kgal 
Supernatant: 0.0 Kgal 
Drdinablc Interstitial Liquid: 48.6 Kgal 
Pumped this Month: 0. I Kgal 
Total Pumped: 78.4 Kgal 
Drainable Liquid Remaining: 48.6 Kgal 
Pumpable Liquid Remaining: 41.0 Kgal 
Sludge 35.0 Kgal 
Saltcake: 351.6 Kgal 

(i) U-107 

(I) U-109 
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TABLE B-3. SINGLE-SHELL TANKS INTERIM STABILIZATION STATUS 
September 30,2001 

(Sheet 1 o f 3 )  

LEGEND: 
AR = Administratively interim stabilized 
JET = Saltwall jet pumped to remove drainable interstitial liquid 
SN = Supernate pumped INon-Jet pumped) 
NIA = Not yet interim stabilized 
ASMD LKR = Assumed Leaker 

Interim Stabilized Tanks 
Not Yet Interim Stabilized 

Total Single-Shall Tanks 
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TABLE B 3 SINGLE SHELL TANKS INTERIM STABILIZATION STATUS 
(sheet 2 of 3) 

Footnotes (m chronologcal order) 

These dates d c a t e  when the tanks were actually mtenm stabdlzed In some cases the official m t ~ u n  
stabibtmn documents were issued at a lata date 

Although tanks BX 103 T 102 and T 1 12 met the mtenm stabiht~on admuustratwe procedure at the tune 
they were stabdlzed, they no longex meet the recently updated admuustmve procedure The tanks were re 
evaluated m 1996 and letter 9654456 J H Wicks to J K McClusky DOE RL dated September 1996 was 
issued wtuch recommended that no furtber pumpmg be petformed on these tanks based on an emnomc 
evaluahon 

Dccuwnt RPP 5556 Rev 0 Updated Dratnable Interst~hal Liqud Volume Emnates for 1 19 Smgle Shell 
Tanks Declared Stabillzed J G Field, February 7 2000 states that five tanks no longer meet the s t a b h t m  
cntena(BX103 T 102 andT 112exceedthesupematantcntena,andBY 103andC 102exceedtheDJL 
cntena) 

An mhusion mvdgabon was completed on tank B 202 m 19% because of a detected mcrease m surface 
level As a result of Uus mveshgahon, it was detemuned that thls tank no longer meets the recently updated 
edmmstratwe procedure for 200 sen- tanks 

Earher verstons of HNF SD RE TI 178 SST Stabiluntion Reconl lndrcated that ongmal Intenm 
StaMw.aUondataaremssmgonfourtanks B201 T 102 T 112 andT201 HNFSDRETI 178 Rev 7 
dated February 9 2001 added three addrtional tanks to those mssmg stabihtion data A 104 BX 101 and 
SX 115 

Tank 241 T 104 was Intenm Stabdmd on November 19 1999 In tank wdeo taken October 7 1999 shows 
the surface is clearly sludge type waste wth no saltcake present No vlsible water on surface Waste surface 
appean level  cross tank w~th numerous cracks There is a muumal collapsed area around the saltwell screen, 
wth tm wslble bottom 

Tank 241 T 1 10 was Jntenm Stabdmd on January 5 2000 after a major equpment farlure An m tank video 
taken October I 1999 @umpmg was dtsummued on August 12 1999) showed the surface of t h ~ s  tank as 
smooth, brown hted sludge wth wslble cracks. 

Tank 24 1 S 103 was declared Intenm Stabillzed Apnll8 2000 The surface is e rmgh, bledc and brown 
colored waste wth yellow petches of saltcake wsible throughout The surfece appears to be damp but not 
saturated, and shows mgular craclung typically seen wth surfaces be-g to dry out A pool of 
supernatant hqmd (10 feet m dtameter 5 feet deep 1 0 Kgallons) is wsible from w b  observahons 

Tank 241 SX 104 was declsred Intenm Stabillzed ApnlZ6 2000 afta a major equpment Mure The 
surface is a rough, yellowsh gray saltcake waste wth an irregular surface ofwslble cracks and shelves that 
were created as the surface dned out The waste surface appears to be dry and shows no standmg hqud wthm 
thetank 

Tank 241 SX 106 was declsred Jntenm Stabdmd May 5 2000 The surface is a smooth, wlute colored 
saltcake waste Tbe surface level slopes slightly hm the tank sidewall down to a large depression m the center 
oftbe tank A llocond depressim surrounds both saltwell screens and an abandoned LOW The waste su*aces 
appear dry and show no standmg liquid w~tlun the tank 
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TABLE B 3 SINGLE SHELL TANKS INTERIM STABILIZATION STATUS 
(sheet 3 of 3) 

(9) Tank 241 U 103 was declared IntQun Stabilued Septembex 11 2000 The surface is a brown colored waste 
wth lmgular patches of whte salt crystal Appmxunately 3C% ofthe waste surface is covered by the salt 
formatmm The surface level slopes sllghtly h the, tank sidewall down to the first oftwo depressions m the 
center ofthe tank The waste surface a p p e a  dry and shows signs of chymg and aackmg due to saltwell 
pumpmg LOW redngs uui~cate an average adjusted ILL of 60 2 whes There is a small pool of supematant 
liqrud estmated to be 500 gallons 

(IO) Tank241 S 106wasdeclaredIntenmStabllvedonFebmql 2001 Thesurfacesarough,hwnmd 
yellow-colored saltcake waste wth an mgular surface of mounds and saltcake gystals that were created as the 
surface was bed out The waste surface ~ppears to be dry and shows no stadngliquld w h  the tank 
There IS no Cvldena of supernatant Irquldhwdeo observatmns The waste surface slopes graduallyfrnn 
the tank sidewall to the depresslon m the center of the tank The depresam surmunds both ofthe saltwell 
sueens but does not extend mund the temperatmpmbe SndENRAF h c e s  

Tank241 U 105wasdeClaredIntenmStabilIzedonM~h29 2001 aftRama)aeqolpmentfarlure The 
surface IS a brown colored waste w ~ t h  lmgular patches ofwh~te salt crystal Appmx~mately 15% of the 
surface is c o v d  by the salt formahon8 The surfaoe level slopes to the first of two depressions m the center 
ofthe tank the iirst depression is cone shaped and erdtmatedtobe 22feet m d~ameter The -d depressioq 
mde the first, is cyllndncally shnped and has a d~anetez of npproxunately 10 feet Both & ~ ~ S S I O I I S  are 
centered on the saltwell screen The waste surface appears dry and shows slgns of aackmg due to saltwell 
pumpmg There is no wslble hquld m the tank 

(12) Tank241 U 106wasdeclaredIntenmStabilIzedonMarCh9 2001 Thesurface~sndnrkbrownlyellow 

(11) 

co1oredwastethat1scovdwthrmnystalagmlte lypeorystalsgro~gonthesurface Thecrystalscover 
appmxmately 75% ofthe waste surface Tbe waste d w z  is uregular appears dry and shows only rmnunal 
slgns ofcreckmg due to saltwell pumpmg Tbe supanatant pool IS esluneted to be 13 3 feet m &meter based 
on the vlsible porhon of the saltwell screen The pool is mtered on the saltwell screen 

Tank241 S 109wasdeclaredIntenmStab11uedonJune11 2001 Thesurfaceapnmmlyswhtecolored 
salt crystal wth small patches ofdark salt wsible due to saltwelVsamphg actrvlhes Appmxmately 95% of 
the waste surface is c o v d  by the salt fomzmons The surface level slopes slightly from the tank sidewall 
down to adepression urthe center ofthe tank The waste surface appears mugh and dry and shows signs of 
crdmg and slumpmg due to saltwell pumpmg 

(13) 
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TABLE B 4 SINGLE SHELL TANK INTERIM STABILIZATION MILESTONES 
September 30 2001 

(Sheet 1 of 2) 

New slngleshell tauk mtenm stabihuulon mlcstones were negobated III 1999 and are idenbfied in the 
Consent Decree The Consent Decree was approved on August 16 1999 

CONSENT DECREE 
Attachments A 1 and A 2 

Follmng is the scheduk for pumping liqlud waae fmm the remarung twenty N~LC (29) slngle-shell tanks 
Thm schedule is enforceable pusuant to the tern ofthe Decree except for the P r o m  Pumping 
Completion Dates wluch an est~mates only and not enforceable Schedule does not include Tank C 106 

Tank PrOJeaed~ptag Actual Pumping RoJeaed Ruoprng Intern Stabilizaoon 
Destgnatlon Start Date start Date Completkon Date Date 

1 T104 Alnodymtnted March24 1996 May30 1999 November19 1999 
2 T110 Alnodyllutlated May12 1997 May30 1999 January5 ZOO0 
3 SX 104 Alreadyimmted September26 1997 December30 2000 Apnl26 ZOO0 
4 sx106 Aht?adyllumted Oaober6 1998 December30 2000 May5 2000 
5 s 102 Alnodylrntlated March18 1999 March30 2001 
6 S106 Alreadyllumted Apnl 16 1999 March30 2001 F e b m l  2001 
7 S 103 Already iluuated J&4 1999 March30 2001 Awl118 ZOO0 
8 U 103' June15 2000 September26 1999 A H 1 5  2002 &stember 11 2000 
9 U 105* June15 ZOO0 Deccmter 10 1999 A& 15 2002 March29 2001 
10 U l M *  June15 2000 January20 2000 Apnll5 2002 
11 U 109' June 15 2000 Mntch11 2000 Apnl 15,2002 
12 A 101 October30 2000 May6 ZOO0 sCpcember30 2003 
13 AX 101 October30 2000 July29 2000 September30 2003 
14 SX 105 March15 2001 August8 2000 February28 2003 
15 SX 103 March15 2001 Oaober26 2000 February28 2003 
16 SX 101 March15 2001 November22 ZOO0 February28 2003 
17 U 106' March15 2001 August24 2000 February 28 2003 March 9 2001 
18 BY 106 July15 2001 July 11 2001 June30 2003 
19 BY 105 July15 2001 July11 2001 June30 2003 
20 U 108 December30 2001 August30 2003 
21 U 107 Dece.mkr30 2001 sCpeabcr29,ZOOl August30 2003 
22 s 111 December 30 2001 August30 2003 
23 SX 102 December30 2001 August30 2003 
24 U 111 Novembm30 2002 Septembcr30 2003 
25 S 109 November30 2002 September23 ZOO0 September 30 2003 June 11 2001 
26 S 112 November 30 2002 September 30 2003 
27 S 101 November 30 2002 September 30 2003 
28 S 107 November30 2002 Septembu30 2003 
29 c 103 Tkcl)rarcZltathtnolatu~Daunber30 Zoo0 WEmllddormawhslbathccrganw 

hycr VldpmPlMc IlpldI mll be pwpodnml thll tnktogdbaor lopntcly ud mll Mhbluh 
~dudlrrfarm~W%pnpapdlhuMg tbeptttamllmoapartcthc~rndudlm 
I t d o l h m ~ ~ ~  m scc(lmvI o f h  Dcase 
canplctc O R P n u r d a l s t t o r t o W M I E r n ~ Z Z  Zoo0 mCc(mgthcr0plmmmbofthu 
mlodmc 

* Tanks contauung orgamc complexants 
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TABLE B-4 SINGLE SHELL TANK INTEFUh4 STABILIZATION MILESTONES 
(she=& 2 of 2) 

Comuletmn of Intenm Stabilization. DOE wdl complete mtenm stabillzabon of all 29 mgle shell tanks listed above by 
September30 2004 

Percentage of Pumoable Liawd Rem- to be Removed 

93% of Total Liqwd 9/30/1999 (1) 
38% of Orgaruc C o m p M  Pumpable Liqwds g n o n w  (2) 
5% oforgmc ComplexedPumpabk L1qudS 9/30/2001(3) 
18% of Total Liqwd 9/30/2002 
2% of Total L i p d  9/30/2003 

The percentage of pumpable hqwd remauung to be removed is calculated by & w h g  the volume of 
pumpable Iiqwd remauung to be removed thn tanks not yet mtenm stabillzed by the sum ofthe total mount 
of hqwd that has been pumped end tbe pumpable liqwd that r e m w  to be pumped ftom all tanks 

The Pumpable Llqwd Remmung was reduced to 88% by September 30 1999 Reference LMHC 
9951926 RI D I Men, LHMC to D C B ~ p m  DOE ORP dated October 26 1999 

The Complexed Pumpable Liqwd Fknmnuq was reduced to 38% by September IS 2000 Reference 
CHG-GQ04152 R F Wocd. CHG to J J Short, DOE ORP dated Septembex 13 2000 

Reference CHG-0184859, R F Wood, CHG, to J S O'Connor, WE-ORP dated September 20,2001 
tk reference s t a b  that tanlu U 102 and U 109 qpear to have met the interim s t a b b t b a  criteria, 
thereby rsduehg the Coapksed Pumpabk UquM Remphrisg to aero, however, it may take thrcc or 
more m o d u  before tBc settling wute kveb approach equilibrium 10 tbat the hsl  liquid kveb and 
v d v m  can be c.lrulPted A requut to extend the mbtone  date may be prepared if ORP cbhoose8 to 
dom 

(I) 

(2) 

(3) 
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TABLE B-5. SINGLE-SHELL TANK LEAK VOLUME ESTIMATES (Sheet 1 of 6) 
September 30,2001 
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TABLE B 5 SINGLE SHELL LEAK VOLUME ESTlMATES 
(Sheet 2 of 6) 

Footnotes 

(1) Currentestunates[seeReference@)] arethat610KgallonsofcmlmgwaterwasaddedtoTank241 A 105 
&omNovember 1970toDecwber 1978totudmevaporahvecoolmg InaccordancewthDangero USWaste 
Rermlahons [washmgton Admmstratwe Code 173 303 070 (2)(a)(ii) as Bmended Wfshmgton State 
Department of Ecology 1990 Olympia, Washmgton] any of tlus coolmg water that has been added and 
subsequently leaked h the tank must be class~ed as a waste and should be mcluded m the total leak 
volume In August 199 1 the leak volume m a t e  for tlus tank was updated m acxdmce wth the WAC 
regulat~ons Prev~ous estunntes excluded the coohng water leeks h the total leak volume estnnntes because 
the waste content (concmtrahon) m the coolmg water Wtuch leaked should be much less then the ongu~al 
liqmd waste m the tank (the sludge is relatively mluble) The total leak volume estmate m tlus report 
(10 to 277 Kgallons) is based on the follomg (see References) 

1 

2 

Reference (b) contams an estmate of 5 to 15 Kgallons for the mhal leak pnor to August 1968 

Reference @) contnm an estmate of 5 to 30 Kgallons for the leak whle the tank was bemg sluced 
from August 1968 to November 1 970 

Reference (b) contruns an estunnte of 6 10 Kgallons of coolmg water added to the tank from 
November 1970 to December 1978 but it was estmated that the Ieaka3e was small dunng tlus 
penod Th~s reference ccntnm the statement Sutticient heat was generated m the tank to evapate 
most, and perhaps nearly all of tlus water 
h m  Novemk 1970 to December 1978 

Reference (c) contnm an estunate the 378 to 410 Kgallons evaporated out of the tank from 
November 1970 to December 1978 Subtrectmg the muumum evapahon m a t e  from the coohng 
water added ednnate provuies a range h 0 to 232 Kgallons of coolmg water leakage from 
November 197OtoDecember 1978 

3 

Tlus results m a low estunate of zem gallons leakage 

4 

Low Estunn te HI& Estunate 

PnortoAugust1968 5000 I5 000 
August 1968 to November 1970 5000 30 000 
November 1970toDecember 1978 0 232.ooo 

Totals 10 000 277 000 

(2) These leak volume estunates Qnot mlude (wth some e x q t ~ o n s )  such Iiungs as (a) mhg/raw water 
leaks (b) lntluglons (ram mtiltratm) and subsequent leaks (c) leaks mde the tank farm but not through the 
tank llner (surface leaks pipelme leaks leaks at the jomt for the overflow or fill lines etc ) and (d) leaks from 
catchtanks d~versionboxes encasements etc 

In many cases a leak was suspected long before it was identSied or confirmed For example Reference (d) 
shows that Tenk241 U 104 was suspected oflenkmgm 1956 The leak was confirmed m 1961 Th~s report 
liststhe d l e e k d  dateof1961 Usmgmstandards Tank241 U 104wouldhavebeendeclared 
an d leaker m 1956 In 1984 the cntena deslgnahons of suspected leaker "quesbonable mtegnty 
wnfirmed leaker borderlme and dormant, were merged mto one category now reported 

as assumed leaker See Reference (0 for explanat~on of when, how long and how fast some of the tanks 
l&ed It is htghly hkely that there have been undetected leaks from smgle shell tanks because of the nature of 
theu design and lnstrumentatron 

The leak volume m a t e  date for these tanks is before the declared leaker date because the tank was m a 
suspected leaker or questronable mtegnty status however a leak volume had been estunated pnor to the tank 

(3) 

declared leaker 

(4) 

bemg reclassified 
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TABLE B 5 SINGLE SHELL TANK LEAK VOLUME ESTIMATES 
(Sheet 3 of 6) 

The mcreasmg radmtm levels m dyvells and laterals associated w~th these three tanks could be uukatmg 
mtmumg leak a movement of mstmg radmnnclides m the soil There is no conclusive way to confirm these 
observatrons (Repeat spectral drywell scans are not part of the current Tank Farm leak detect~on program but 
can be NII on request a special needs arise A select subset of drywells is mwnely momtored by the Vadose 
Zone Charactematmi Project to assess movement of gamme-enuttmg radionuclides m the subsurfrw There 
are currently no functmmg laterals and no plan to prepare them for use) 

Methods were used to m a t e  the leek volumes fiwn these 19 tanks based on the BssumotmQthat theu 
cumdatwe leakage is appmxnmtely the SPM as for 18 of the 24 tanks ideawied m footnote (9) For more 
-1s see Ref- (g) Tke total leak volume esbmate for these tanks is 1 SO Kgallons (rounded to the 
nearest Kgallon) for an average of approxunately 8 Kgallons for each of 19 tanks 

The total has been rounded to the nearest SO Kgallons Upper bound values were used m many cases m 
developmg these estvnates It is ke ly  that some of these tanks have not actually leaked 

Leak volume estunate is based solely on observed liqud level decreases m these tanks Th~s is m d e d  to 
be the most m a t e  method for m a t m g  leak volumes 

The cune content shown is as listed m the reference document and is 
therefore a cumulatwe total is mappmpnate 

Tank 241 C 101 expenenced a hquid level &crease m the late 1960s and was taken out of x ~ c e  and 
pumped to a mnumum heel m Deoember 1969 In 1970 the tank was c l w M  as a quffmonabe mtegnty 
tank Liqmd level data show decreases m level throughout the 1970s and the tank was saltwell pumped dunng 
the197Os,endurgmApnl1979 Thetankwasreclass~tiedasa confirmedleakex' mJanuaryl980 See 
References (9) and (I) d e r  to Re&rewx (s) for mformatron on the potential for there to have been leaks h m  
&Cfarmtanks(specfically C 102 C 103 andC 109) 

These dates d c a t c  when the tanks were declared to be mtenm s t a b i l d  In some cases the official mterun 
stabibtmn documents were issued at a later date Also m some cases the field work associated wlth mtenm 
stabibhon was completed at an earlier date 

Tank 241 T 11 1 was declared an assumed re leaker on February 28 1994 due to a derreaslng trend m 
surface level measurement Tb~s tank was pumped and mtenm stabllmbon completed on February 22 1995 

Tank BX 1 1 1 was declared sn assumed re leaker m Apnll993 PrepnraUons for pumpmg were delayed 
f o l l m g  an aduurustratwe hold placed on all tnnk farm operatmns m August 1993 F'umpmg resumed and the 
tank was declared mterun stabilued on March IS 1995 

TheleakvolumeandcunereleaseestunatesonSX 108 SX 109 SX 1 1 1  andSX 112havebeenre 
evaluated usmg a H~stor~cal Leek Model [see Reference (t)] In general the model esbmates are much h~gher 
than the v n l w  listed UI the table both for volume and m e s  released The values listed m the table do not 
d e c t  &Is revised estunate beam In partcular it is worth emphnsmg that &Is report was never meant to 
be a dehhve  updnte for the leak baselm at the Hanford Site It was rather meant to be an attempt to v~ew the 
issue of leak mventones w~th a new and daerent methodology 

decayed to a consistent date 

(Th~s quote is h m  the first page of the 
r e f e r e n c e d 9 4  
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TABLE B 5 SINGLE SHELL TANK LEAK VOLUME ESTIMATES 
(Sheet 4 of 6) 

(15) InJuly1998 thew~gbnstatcDcp~ofEcology(Ecd0gy)duectedtheu s DcpmtnlentofEnergy 
(DOE) to develop cure&ve actron plans for aght mgl~shell tank farms ( F ~ I B X B Y I S I S ~ ~ ~ Y )  WhRe 
groundwater contmnmnt~~~ h l y  mgmted h m  tank fmn operahons A Tn Pa@ Agreement mlestone 
(h4-45 senes) was developed that established a formallzed approach for evaluntmg mpscts on groundwater 
qual@ of loss of tank wastes to the vedose zone underlymg these tank farms P l m g  Qcuments have been 
cctnpleiedforthe S SX, B BX, andBY tank farms and WIU be completed shoruy for the T TX, and TY 
iiums Tbe phase 1 fieldmve.st~gat~on~s nearcomple-t~cm m the S and SXtsokfsrms and has begunmtheB 
BX, and BY farms Field work IS rntlcipated m FY-02 for the T TX, and TY tank farms Tbe mnamng four 
smgle-shell tank farms are expected to be included m com&ve nctm plans m the near fiture 

All of the dormat~on urlrded m thls appcnduc IS currently under revlcw rod sipficant rryl9lo~s are 
antrcipated Recently I U E J ~  tank farm vadose axe mvest@we efforts (such as the baselme spectral gamma 
ray Ioggmgofd drywells m all +&U tank farms, as well as dnlhg and samplmg m the SX tank farm) 
were completed Ttus append~x vnll be msed as a better udmtmdmg of past tank leak events IS developed 

SST Vedose Zonc Project d n h g  and testmg achmtres near tankBX 102 wexe compkted March 2001 A 
borehole (299 E33-45) was dnlled through the postulated urmum plume resultmg from the 195 1 tank BX 

of mterest such as Tc 99 Thnty five split spom samples wcre collected for labornby anslypes Tlus 
borehole was derxnnrmsstoaed afta collect~on and analysis of groundwater samples 

Bmhole W33-46 adlacent to Tank B 110 was dnlled to a depth ofapproxmntely 190 feet m July 2001 Soil 
samples were colleoted f a  analysls as pert of the tank fmn vsdwe zone charactematron uchv~tres Dunng 

accomplisbcd m coopaatlon vnth sc1enhsts from Idaho Nat~onal En-g and Envuonmend Laborstory 
and Pacfic Ncuthwest Natronal Lsboraby Tlus borehole IS now the iirst fuuy mshumented vadose. zone 
hydmgraphc mmtonng shucture to be completed XI a W o r d  site tank fmn 

102 ovel5ll event to confym the presence of uranium, define Its prescnt depth and survey other contarmnants 

decanrmsslonulg, tlus borebole was oompleted as S V a d W e  zmennnntmng shcture worlc was 
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Murthy K S et al Junc 1983 Assessment ofSingle-Shell Tank Residual Liquid Issues at Hanford Site 
Washington PNL 4688 P m ~ c  Northwest Laboratory hchland Waslungton 

WHC 199 1 4 Tank 241 A 105 Leak Assessment WHC MR-0264 Weshnghoux Henford Company 
hchland waslungton 

WHC 1991b Tank241 A 105 Evaporation Estimate 1970 Through 1978 WHC EP-0410 Westmghcme 
Hanford Company hchland Waslungton 

Smh. D A January 1986 Single Shell Tank Isolation safety Analy6is Report SD Wh4 SAR 006 Rev 1 
WestmghouseHanford Company hchlsnd, Wahngton 

McCann D C and T S Vu1 September 1984 Waste Status Summary RHO RE SR 14 Rockwell Hanford 
operations hchland waslungton 

Catlu~, R J March 1980 Assessment ofthe Suweillance Program ofthe Higb Level Waste Storage Tanks 
of Hanford Hanford Enpeerme Development Laborakq hchland, Waslungton 

Bnumhardt,R J May15 1989 CettertoR E Gerton U S  DeparhnentofEnergyhChlandOperatmns 
oftice Single-SheN TankLeak Volumes 8901832B R1 Westlnghouse Hanford Company hchland 
w-gton 

WHC 19904 Occurrence Report, Sugme Level Measurement Decrease in Sngle Shell Tank 241 A X  102 
WHC UO 89 023 TF 05 Weshnghouse Hsnford Company hchland, Waslungton 

Groth D R July 1 1987 Intend Memorandum to R J Baumhardr Liquid Level Lossea in Tanks 
241-C 201 202 ond 204 65950 87 517 WestIIIghouxHanfordCanpany fichland Waslungton 

Gmth,D R andG C Owens May15 1987 JntendMemarandumtoJ H Roecker Tank103Alntegnty 
Evaluation WestIIIghouse Hanford Company hchland, Waslungton 

Dunford G L July 8 1988 Internal Memorandum to R K Welty Engineenng Investigation Interstitial 
LiquidLevelDecrease in Tank 2411EX 104 13331 88 416 Westu~ghouseHanfoniCompany hchland, 
w-gton 

ERDA, 1975 Final Environmental Statement Waste Management Operations HonfordResewation 
Richland Washington ERDA 1538 2 vols U S Energy Research and Development Admuustratm 
WaslungtoRDC 

WHC 1992% Tank 241 SX 108 Leak Assessment WHC MR-0300 Westnlghouse H a n f d  Company 
R~~hland  Waslungton 

W C  1992b Tank 24I-S' 109 LeakAssessment WHC MR-0301 Westu~ghowe Hdord Company 
hchland Waslungton 

WHC 1992c Tank241 SX 115 LeakAssessment WHC MR-0302 WesbnghouseHanford Company 
hchland Waslungton 
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@) WHC 1992d Occurrence Repaf Apparent D e c r e ~ e  in Liquid Level in Single Shell Undergmund Storage 
Tank 241 T 101 LeakSuspcted Investigation Continuing RL WHC TANKFARM 1992-0073 
westtnghouse H a n f o r d  company Rlchlmcl, waSluIl* 

Rlchland, W&gtOn 
(q) WHC 199Ob A History of the 200 Ama Tank Fanns WHC MR 0132 Weshngbuse Haoford Company 

(r) WHC 1993% Assessment of Unaatumted Zone Radronuclrde Contamrnatron Around Single-Shell Tanks 
2 4 1 4  I05 and 2 4 1 4  I 0 6  WHC-SD-EN TI 185 REV 04 Westmghow Word  Canpmy Rlchland, 
W&* 

WHC 1994 Occurreslce Report, Apparent Liquid Lcvcl Decreare in Single Shell Underground Storage 
Tank241 T I l l  DeclarrdanAssumedRe Leaker RL WHC TANKFARM 1994-0009 Westmghouse 

(s) 

H a n f o r d  compmy Rlchland, WaSluIlgtOn 

(t) HNF 1998 Agnew S F andR A Corbm,August 1998 Analyxis ofSXFannLeakHistones Hmtoncal 
LeakModel (HLM) HNF 3233 Rev 0 Los Alamos Nahmal Laboratcay Los ALamos New Mexloo 
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TABLE B 6 SINGLE SHELL TANKS MONITORING COMPLIANCE STATUS 
149 TANKS (Sheet 1 o f 3 )  

September30 2001 

Tank 
Category 

Tank Hioh 
Number Heat (1 ) 

- 
BllO 
BY 1M) 

There were no Single Shell Tanks Out of Compliance (O/C) thls month 

Pnmary LOW 
Temperature Le& Surface Levd Readings (3) F?4.dhm* 

Reading. Detectron - ( O W  (OSD)(4 5)  
(2) Source (3) MT I FIC I ENRAF Nwtron 

LOW NOM I Now 1 IO/Sl (61 
NOW LOW NOM I OIS 17) I NOM 

LEGEND 
o/c  
O B  Out Of S O M O O  

NIA 
None 
LOW 

POP 
MT/FIC/ 

OSD = OperaUng Spa0 Doc OSD T 161 00013 

FSARlTSR 

= Noncompliance with gplioable documentatron 

- Nor .pphoable (not momtored no schedule) 
= Applicable equipment not imWled 
= LOW reading. taken by Nwtron probe 

= Plant O p r i n g  Procedure TO-040-850 
= Surface level nwasurenwnt deuces 

(excapnon Tank AX 101 taken by gamma .ensor#) 

ENRAF 

and 00031 

Requirments 
= Find Safety A d p i s  ReponTTeohmcd Safety 

Notes 
All Doma Elevauon Survey mlutonng is in compliance 
Psychrometrics momtonng is on an as needed bans 
In-tank photoshndeos ere taken on an as needed baas 
Drywdl mfutonng is IW longer required 

The followq table lndrcates Slngle Shell tank momtonng devlcts that were Out of S C M ~  (O/S) 
as of the last day oftlus month 
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TABLE B 6 SINGLE SHELL TANKS MONITORING COMPLIANCE STATUS -149 TANKS 
(Sheet 2 of 3) 

Footnotes 

1 H~gh heat tanks have actwe exhausters psychmne!ncs can be taken m the h~gh heat tanks P s y h e t n c  readu~gs 
are not r e q d  but can be taken on an as needed bass 

P s y C W C  &&s are taken BnnuBuy m sx farm 

2 Temperature &gs may be regulated by OSD POP or FSAR @SAR only regulates h~gh heat load tanks) (see 
Legend, page B 23) Temperalum cannot be obtarned m 13 low beat load tanks (see Table B 2) The OSD does 
not m p r e  re- or replllr of out-of s e ~ c e  thermocouples for the low heat load (9.5 OOO BhJh) tanks 
However the POP requues that attempts are to be made senuannually m January end July to ohtam readmp for 
these tanks 

Temperah~res m some tanks cannot be taken III the waste because the waste level IS lower then the lowest 
thermocouple m these trees Some tanks have no temperaam trees 

Tempaatures for m a y  tanks are mo~tored cmtmuowly by TMACS sce Table D-4 Tank Morutor and Control 
SY* 

3 All SSTs have e~ther manual tape FIC or ENR4F surface level measuring dev~ces Some also have n p  cords 

ENRAF gauges are bemg d e d  to replace FICs (or sometuws manual taps) The ENRAF gauges are bemg 
COMected to TMACS but many are currently bemg read manually from the field See Table D 3 for list of ENRAF 
mstallahons 

4 Document OSD T 151 -0003 1 Operating Specficat~ons for Tank Farm Leak Detect~on, Rev D 5 
May 30 200 1 requves that s q l e  shell tanks wth the surface level measuremBlt h c e  contacting liqrud p d a l  
hqud, or floating crust surface wdl be m t o d  for leak detect1011 on a d d y  baas Tanks wth a sohd surface wU 
be momtored for leak detecbon on a weekly bass by hkmg neutron scan date tkm a Liqwd Obsetvatlon Well 
(LOW) If an LOW IS present Tanks wth a solid surface hut wthout LOWs wll not be mn~tored for leak 
detecbon untd an LOW IS lnstellcd The OSD specifies what leak detect~on methods are to be used for each tank 
and the myreme& lfthe re- are mt taken on the requued ikquemy or If eqwpment IS out of m c e  

Thw OSD rev~sion does not requue drywell surveys to be taka w e l l  scaas wd1 only be taken by p i a l  request 
smce any scans would have to be subcontracted The Tank Farm contractor no longer has w e l l  scanrung 
equpment 

Dccument SD WM TI405 Rev dated January 1994 describes the rationale for Liqrud Observatm Well (LOW) 
mstallatmn pnonty Th~s pnonty IS based on tank leak stetus, tank surface cmd~t~cn, and tank stabihbon status 
Also mcluded IS a hsbng of tanks wth the waste level bemg below two feet, wh~ch have no pnmty assigned 
because no effort wdl be made to m d l  LOWs m the near future LOW p b e s  are unable to accurately momtor 
tnterst~t~al hqud levels less than two feet hqb 

5 
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TABLE B 6 SINGLE SHELL TANKS MONITORWG COMPLIANCE STATUS 149 TANKS 
(Sheet 3 of 3) 

Tanks whch wll  not receive LOWS 

A 102 
A 104 
A 105 
AX 102 
AX 104 
B 102 
B 103 
B 112 

BX 101 
BX 103 
BX 105 
BX 106 
BX 108 
C 108 
c 109 
c 1 1 1  

c 201 
c 202 
C 203 
C 204 
sx 110 
SX 113 
sx 11s 
T 102 
T 103 

T 106 
T 108 
T 109 
TX 107 
TY 102 
TY 104 
TY 106 
u 101 
u 112 

Total 34Tanks 

6 TankB 110 The ENRAF was damaged dunng W l a t m n  of the LOW lnFebruary 2001 The ENRAF IS 
scheduled for repau The LOW IS the pnmary devlce and good weekly r e h g s  are bemg ob@ 

7 Tank BY 109 - The FIC has been showmg suspect redngs s m e  1998 The LOW IS the pnmsry devlce and good 
readu~gs are bemg obwed 
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AF'PENDIXD 

TEMPERATURE MONITORING 

ENRAF INSTALLATIONS 

TANK MONITOR AND CONTROL SYSTEM (TMACS) 
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TABLED 1 "JZMPERATUREiMONITORING 
September 30 2001 

SINGLE SHELL TANKS WITH HIGH HEAT LOADS P-26.OOO Btu/hr) 

Nme tanks have hgh heat loads for whch temperatwe surveillance reqnuements have been established In an 
analysls WHC SD WM SARR-010 Rev 1 HeatRemoval characterrsfrcs of Waste Storage Tanks Kummerer 
1995 it was estuaated that these NW tanks have heat wurces >26 OOO BMu wh~ch is the new cntenon for 
detenmmng h~gh heat load tanks 

Temperatures m these tanks &d not exceed the Techn~cal Sa&@ Requ~rements (TSR) for ttus month The tanks are 
mmtored by the Tank Momtor and Control System (TMAcs) All hgh heat load tanks are on .%cave ventdahon 

TanLNo c 106 (1) SX 108 sx 111 
SX 103 sx 109 sx 112 
SX 107 sx 110 SX 114 

(1) ThefinalthermalannlySlsreportfortankC 106wasissuedAugUst9 ZooO(RPP-6463 Rev 0)and 
concluded that thebest mmate fo rc  106 was bawm 7 OOO and 11 OOO B M u  W o r e  th~s tankno 
longer meets the cntenonfor a w h e a t  load tank An AB Amendment is requuedto rmse the 
telllpC~hlK Control h t S  and IUONmMg frequency The AB Amendment Itquest IS M1 tempmy hold by 
OW 

Actlve ventdahon 
There are 15 s w e  shell tanks on actlve ventdahon (9 are h~gh heat load tanks - see above) 

c 105 
c 106 
sx 101 
sx 102 
SX 103 

SX 104 
sx 105 
sx 106 
SX 107 
sx 108 

sx 109 
sx 110 
sx 111 
sx 112 
SX 114 

SINGLE SHELL TANKS WITH LOW HEAT LOADS (<26.OOOBh~hr~ 

Thereare 114 low heat load tanks Tempemhues mtanks wnnectedto TMACS are momtoredby TMACS 
temperalum m Ihose tanks not yet connected to TMACS are manually taken sermannually m January and July 
These tempem- have been wthm lustmcal ranges for the apphcable tank 

No temperatures have been obtamed for several ycars m the 14 tanks listed below Most of these tanks have no 
thermocouple trees 

BY 102 C 104 T 102 Tx 110 U 104 
BY 104 c 204 T 105 TX 114 
BY 109 sx 115 TX 101 TX 117 
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TABLE D-2. ENRAF SURFACE LEVEL GAUGE INSTALLATION AND 
DATAINPUT METHODS 

September 30,2001 

LEGEND: 
SACS 
TMACS 
Auto 
Manual 

= Surveillanes Analysis Computer Syatem 
= Tank Monitor and Control System 
= Automatically entered into TMACS and electronically transmitted to SACS 
= Manually entered directly into SACS by surveillame personnel. from Field Data sheets 
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TABLE D 3 TANK MONITOR AND CONTROL SYSTEM (TMACS) 
September30 2001 

Note Indicated below are the number of tanks havinn at least one owrating sensor monitored bv Iu4 cs 
Some tanks have more than one sensor multiple sensors ofthe same type in a tank are not shown in the table 
(for example I O  tanks in BY Farm have at least one operating TC sensor and 3 tanks in BY Farm have 
at least one operahng RTD sensor) 

(a) Tank SY 101 has 2 gas sample flow sensors plus 2 vent flow sensors, and 2 E m s  
@) Each tank has two sensors &gh and low range) 
(c) Eachtank has two S~MOTS &gh and low range) 
(d) T 107 Auto ENRAF O/S manual &ngs taken dady 
(e) S SX, and T Farms five gas sample flow sensors have been unhooked or removed 
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TABLE E 1 GLOSSARY OF TERMS 
September 30 2001 

1 TANK STATUS CODES 

TANK USE (Double-Shell Tanks W v !  

CWHT Concentrated Waste Holdmg Tank 
DRCVR D~lute W i v e r  Tank 
EVFD Evaporate Feed Tank 
SRCVR Slurry Receiver Tank 

2 DEFINITIONS 

WASTETANKS General 

Waste Tank Safetv ISSUe 
A potenttally unsafe w d b o n  in the handlmg of waste matenal m underground storage tanks that reqwres 
wmctlve m o n  to reduce or elinunate the unsafe wndmon There are currently M waste tank safety 
Issues 

Characte nzauon 
Charactenzanon is understandrng the W o r d  tank waste chenucal physical and &olo@cal properhes 
to the extent necessary to ensure safe storage and mtem operatton, and dtunate dqoswn ofthe waste 

WASTE TYPES 

Amnn Waste ( A m  
mgh level rirst cycle solvent extractlon waste from the FWREX plant (NCAW) 

Concentrated Comolexant (CC1 
Concentrated product from the ewporanon of &lute wmplexed waste 

Concentrated Phomhate Waste tCP) 
Waste ongnanng from the decontarmnanon ofthe N W o r  in the 100 N Area Concentranon ofthm 
waste produces concentrated phosphate waste 

Dilute Comlexed Wate (DC) 
Charactenzed by a lugh wntent oforgamc &n inc ldng  orgaruc complexants 
ethyle~anuneMnaceUc and (EDTA) atnc acid, and hydmxyethyldylenedmunetnau%c aad 
(HEDTA) being the major wmpkxants used Mam so- of DC waste m the DST system are saltwell 
liqwd inventory (from SSTs) 

Dilute Non-ComDlexed waste mQ 
Low actwty Iiqwd waste onanatmg from T and S Plants the 300 and 400 Areas, PUREX M t y  
(decladdmg supernatant and nuscellanems wastes) 100 N Area (sulfate waste) B Plant, saltwells and 
PFP (supernatant) 

DIWMb le IntersWtaI LlOUld (DIU 
IntemUaI liqwd that is not held m plaa by capillary forces and wll therefore nugrate or move by 
grawty (See also -on 4 below) 
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Double Shell Slurrv (D SS) 
Waste that exceeds the scdIum alununate saturation boundary in the evaporator wthout excexhng 
receiver tank composition limts For reportrng purposes DSS is considered a solid 

Double Shell Slurrv Feed (DSSn 
Waste concentrated just before reaclung the scdIum a l ~ r m ~ t e  saturation bun@ in the evaporator 
wthout excexhng receiver tank composition huts Th~s form is not as concentrated as DSS 

SuDemataot Lialuc! 
The llpurd above the sol& or in large lqwd pools mered by floatlng solids in waste storage tanks (See 
also sealon 4 below) 

INTERIM STABILIZATION (Siele Shell Tanks onla 

Intenm Stabdd (IS) 
A tank wluch conbuns less than SO Kgallons of bnable intemtml liqwd and less than S Kgallons of 
supernatant liqlud Ifthe tank was jet pumped to aclueve intenm stabilizat~on, then the jet pump flow or 
saltwell screen i n h w  must also have been at or below 0 OS gpm before intenm stabhation cntena are 
met 

Ie_t4Lm9 
Thep pump system includes 1) a p  assemblywthfootvalve mounted to thebase oftwo pipes that 
extend from the top ofthe well casing to near the bottom ofthe well caslng inslde the saltwell screen 2) a 
centrifugal pump to supply power flwd to the down hole jet assembly 3) fleuble or n p d  transfer j u m p  
4) a flush line and 5) a flowmeter The jumpers canbun pipmg valves and pressure and linut mtches 

The centrifugal pump andH assembly are needed to pump the mterstltial lqwd from the salhvell meen 
mto the pump pit, nonunally a 40 foot elevation nse The power flwd passes through a nozzle in the jet 
assembly and acts to convert fllud pressure head to velocity head, thereby reducmg the pressure m the jet 
assembly chamber The -on in p m s m  allow the intemtml l i q d  to enter the~et  assembly 
chamber and nux wth the power flwd Velocity head is mnverted to presswe head above the nozzle 
llrtrng power flwd and intersUd lqud to the pump pit Fumping rates vary from 0 OS to about 4 gpm 

Saltwell Screen 
The saltwell system is a 10 inch dmmeter saltwell casing consisting of a Stiunless steel saltwell meen 
welded to a Schedule 40 &n steel pipe The casing and meen are to be inserted into the 12 inch tank 
nser located in the pump pit The sta~nless steel screen portron ofthe system wdl extcnd through the tank 
waste to near the bottom of the tank The saltwell screen portron ofthe casmg is an approxmately 10 foot 
length of300 Senes 10 inch h t e r  &unless steel pipe wth  screen openrngs (slots) of0 05 inches 

Emerffim Pummne Tmler 
A 45 foot tractor type triuler is eqluppcd to provide storage space and ~ M W  facilities for emergency 

tubes for each, two submembk pumps and aneChed piping, and a dud mounted Weight Factor Instnunent 
Enclosun wth an 811 comprescor and electroluc m d n g  instnunents The dud also conbuns a power 
control station for the pumps pump pit leak &techon, and instnunentation A rack for over 100 feet of 
overgmund double-mntaud piping is also in the m l e r  

INTRUSION PREVENTION (ISOLATION (Sinele Shell Tanks o nlQ 

Pamallv Intenm Isolated (pn 

plmplng eqUIplll& th lS  CQSlSlStS Of W O  d&CP&dj&pllN~P JWS and tW0)etpumPS plplng and dlp 

The adnulustratlve h g n a t i o n  reflecting the completion ofthe physcal effort reqwred for Intenm 
Isolation except for isolation of nsers and piping that is qwred forJet pumping or for other methods of 
s t a b l l i ~ o n  
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Intenm Isolated 
The adrrmustratrve designat~on re&ctmg the mmplehon ofthe physlcal effort qurred to m n u z e  the 
addmon of Iiqurds into an mmve storage tank, process vault, sump catch tank, or dwemon box In June 
1993 Xntenm Xsolatlon was q l a d  by Intrusion Preyentlon 

Intrusion Prevenhon Wl 
Intrusion %emon 1s the adm~mtrat~ve designahon ceflectmg the compleaon of the p h y s d  effort 
requued to numnuze the addrhon ofliqur& into an uwUve storage tank, process vault, sump catch tank, 
or dwemon box Undtr no clmumtanm are eleancal or insbumentatmn devices d~sc~nnected or 
d~sabled dunng the intrusion prevenuon process (w~th the exception ofthe electrical pump) 

Controlled. Cleaa and Stable (CCS) 
Controlled, Clean, and Stable reflects the oomplcllon of several W v e s  Controlled 
mmtonng for q w e d  instrummtahon and implement mntrols qu~rcd in the TWRS Authonzahon 
Basis Clean rcmwesurfacesollcontanu~nanddownposttheTa&FannstoRBANRMAlRA 
rad~olog~A mntml status remove abandoned equrpment, and place reusuable equpment in mmplmt 
storage and Stable remove pumpable lqu& from the SSTs and W S T s  and isolste the tanks 

p m d e  remote 

TANKINTEGRITY 

sound 
The integnly classlficatlon ofa waste storage tank for wluch surve~llance data mdIcate no loss of Iiqurd 
attnbuted to a breach of integnty 

Laker 
The integnty classlficahon of a waste storage tank for wluch survedlance data ind~cate a Loss ofliqu~d 
attnbuted to a breach of integnty 

AsswnedRe-Lealrcr 
A OondIhon that ems& atter a tank has been declared as an assumed leaker" and then the surveillance 
data a losr ofllplud attnbuted to a breach ofmtegnty 

TANK INVESTIGATION 

Intrusion 
A term used to descnbe the in6ltratron of liqud into a waste tank 

SURVEILLANCE INSTRUMENTATION 

D w e l l s  
f i s t o n d l y  the drywells were molutored w~th gross loggmg tools as part of a secondary leak momtonng 
system In some cases, neutron moisture sensors were used to ~ I U W  moisture in the sod as a -on of 
well depth, wluch muldbe mdImve of tank leakage The mwne gmrs gamma Loggmg data were storad 
electromcally from 1974 through 1994 The rwtlne gross gamma loggmg program ended III 1994 A 
program was mhated m 1995 to log epch of the andable dryweus in each tank farm wth a spectral 
gamma 10- system The spedral gamma logpng system p m d e s  quanhtatwe values for gamma 
enuttmg mbonuchdes The basehne spectral gamma loggmg database is &able electromdy 

Rcpeat spectral drywell 
run on request If spscral needs anse A select subset of drywells is routinely mo~torcd by the Vadose 
Zone Charactenmuon PrOJca to assess movement ofgamma-enuttmg &onuclides in the mbsu&ce. 

are notpart of the estab- TankFarm leak dete&onprogram, but canbe 
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Lz!t!x& 
Laterals are honmntal drywells poauoned under single shell waste storage tanks to detect radionuclides in 
the soil whch CaUM be mhcatwe of tank leakage These drywells can be molutored by radnt~on dekcuon 
probes Laterals are 4 inch inside &meter steel pipes located 8 to 10 feet below the tanks concrete base 
There are three laterals per tank Laterals are located only in A and SX farms There are currently no 
functloiung laterals and no plan to prepare them for use 

Surface Levelk 
The wvface level measurements in all waste storage tanks are mn~tored by manual or automauc 
d u c t ~ v ~ t y  probes and d and transnutted or entered into the Surveillance Analysls Computer 
System (SACS) 

Automaw FIC 
An automauc waste surface level measurement h c e  is manuktured by the Food Instrument Company 
(FIC) The lnstnuncnt comas ofa conduct~v~ty elearode (plummet) CONLected to a cahbrated steel tape 
a steel tape reel housmg and a controller that automaudy ~~ lses  and lowers the plummet to oMiun a 
waste surface level read~ng The controller can p m d e  a drg~tal &splay ofthe data and una1 February 
1999 the mapnty ofthe FICs transnntted read~ngs to the CASS Since CASS reurement, all FIC gauges 
are read manually FICs are being replaced by ENRAF detectors (see below) 

ENRAF 854 ATG Level Detector 
FICs and somc manual taoes are in the ~fucesb ofbeinn m l a d  Lw the ENRAF ATG 854 level detector 
The ENRAF gauge fabnkted by E* b a x p o r a ~  &I& waste level by deteccng vanat~ons in 
thewtrghtofa&splacersuspendedinthetankwaste T h e & s p l a c e r i s c o ~ t o a ~ r e w o u n d o n t o a  
pmsron measunng dnun A change in the waste level causes a change in the weight ofthe d~splacer 
whch wll be detected by the force transducer Elcamolcs W I ~  the gauge caw the sew0 motor to 
adjust the posit~on ofthe &splacer and compute the tank level based on the new posiuon of the &splacer 
dnun The gauge &splays the level in decimal inches The first few ENRAFs that m i v e d  remote 
d n g  capabd~ty transrmt liqlud h e 1  data vm analog output to the Tank Momtor and Control System 
(TMACS) The remmng E m s  and Ii~ture mstabuons wdl transnut &g~tal level data to TMACS v1a 
an ENRAF Computer I n t e W  Umt (CRT) The CIU allows fully remote commnmca~on wth the gange 
nnmnnnng tank farm entry 

Amg&s 
The annulus is the space bctween the m r  and outer shells on 
lnsulawlg and/or supporung collcrete cany any leakage to the annulus space where Conductlvlly probes are 
installed The annulus conductwty probes and radmfion detectors are the primary means of leak d e m o n  
for all DSTs 

only Dram channels in the 

Liaud obsctvatro n Well &OW) 
In-tank Iiqtud obscmuon wells are used for ~nomtonng the mtcrst~hal hqud level (lLL) in slngle shell 
tanks Thc wells are usually ~onmucted offiberglass or TE.FZEL reinforced epoxy-polyester resin 
(TEFZEL is atradcmar): ofE I duPont de Nemeurs & Company) There are afew LOWS constructed of 
steel U3Ws are slzed to extend to wthm 1 inch ofthc bottom ofthe waste tank, are scaled at their bottom 
ends, and have a nonunal outsade dwneter o f 3  5 inches Gamma and neutron probes are used to momtor 
changes lnthe ILL andcanmdlcate lntrusloarorleaLageby ULcreaSes or decrease8 lathe ILL There are 
65 LOWS (64 are in operatson) installed m SSTs that contsln or are capable of contslmng p t e r  than 50 
Kgdons ofdra~nable interstlual Iiqud Two MWs installed in DSTs SY 102 and AW 103 are used for 
special rather than muune meillance purposes only 

Thermowude CTC) 
A thermocouple is a themlectnc h c e  used to measure temperature More than one thermocouple 
element on a h c e  (probe) is dled a thermomuple tree In DSTs there may be one or more 
thennoample tries in nsers in the pnmary tank In addmon, in DSTs only there are TC elements 

E 5  
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installed m the d a t l n g  coacrete the lower pnmary tank knuckle the mndary tank concrete 
f a o n ,  and in the outer ptnrtural concrete 

These momtor temperature gradlcnts wUun the concrete walls bottom ofthe tank, and the domes In 
SSTs one or more thennocouples may be installed & d y  m a tank, although some SSTs do not have any 
trees lndalled A slngle TC element may be installed in a nser or lowered down an exlsturg nser or LOW 
There are also four the-uple laterals beneath Tank 105 A in whch temperahue readmgs are taken in 
34 TC elements 

IntankP- h and VI&m 
In tank photograph andmdeos maybe taken to ad in molmng m tank measurement auomahes and 
ddrrmure tank integmy Phc&gr@s and wdeos help detemunc sludge and l q u d  levels by mnral 
eYarmnauon 

ACRONYMS 

CcS 

F X  

- I1 Intenm Isolated 

E Intlwon F'reventlon Completed 

- IS Intenm Stabilized 

MTiFIUENRAF 

Controlled, Clean, and Stable (tank farms) 

FIMI Safety Analysls Report effecuve October 18 1999 

M a n d  Tape Food Instrument Corporauon, ENRAF Corporauon (surface level 
measurement h c e s )  

QQ Operatmg SpecUiutuons Document 

E P m a l  Intenm Isolated 

SAR safety Analysis Report 

SHMS Standard Hydrogen MONtoI'Ing System 

Tank MONtOr and Control System 

W o r d  Federal Facllity Consent and Compliance Order Waslungton State Department of 
Ecology U S Emmnmental -on Agency and U S Department of Enera as amended 
(Tn Patty Agreement) 

- TPA 

- TSR Techcal Safety Replurement 

!-EA2 Unrcvlewed Saf~Quest lon 

Wvden Amcadmcn t safety Mensures for Waste Tauks at W o r d  Nuclear Reaemon, kctm 3 137 of the 
National Mense Authonzauon Ad for Fiscal Year 1991, November 5 1990 Public Law 
101 510 
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3 INVENTOR Y AND STATUS BY TANK - COLUMN VOLUME C ALCULATIONS AND DEFMTI ONS 
FOR TABLE B 1 Chde-Shell Tanks only) 

Sohds Volume Update 

Solids Update Source 
See Footnote 

Last In-tank Photo 

Last In tank Video 

COLUMN HEADING I COLUMN VOLUME CALCULATIONS (UnderllnedWEFlNTIONS 

hduates the latest u&te of anv chance UI the solids volume 

~catcsthesource or basls ofthe latest soh& volume u&te 

Date of lad Ul-tank D hotonntohs taken 

Dateoflast In tank video take n 

Total Waste Soh& Include sludge and saltcake 

Supernatant Liquid (1) Mavbeeithermessurcdorem ma teg Supernatant IS either the estlmated 
or mcBsured llqlud floatlng on the surface of the waste or under a floatmg 
d l d s c m  In tank photographs orvldeos areuseful ln emmatlngthe 

Liquid (DIL) (1) 

remnder IS then subtract& from the dr;unable 

Sludge 

Saltcake I 
&lids formed dunnn wdum hvdm xldc addmons to waste Sludge was 
w d l y  ln the form of suspended solids when the waste was ongnally 
recewed m the tank from thc waste generator In tank photographs or 
vldeos may be used to emmate the volume 

Results from crvstakat~o nand DECID muon after cance ntrahon of Iiawd 
waste. usual h In an CVBW rator If saltcake 1s layered over sludge It 1s only 
poMtble to measure total sollds volume In-tank photographs or wdeos may 
be used to @mate the saltcake volume 

E 7  
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See Footnotes for These 
Changes 

I COLUMNHEADING I COLUMN VOLUME CALCULATIONS (S I 
ladrcates mv C h a l I B m a d c  Che DrnrrMlsmO nth A footnote explananon for 
the change follows the Inventory and Status by Tank Appcnd~x flable B 1) 

E 8  
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APPENDIX F 

TANK CONFIGURATION AND FACDLITIES CHARTS 
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DIS'IlUBLJTION 
Number of comes 

OFFSITE =A 

2 Concrua of the United States 
U S Senate 
717 Hart Senate hldmg 
WashmgtonDC 20510 

Seaator Ron Wyde-n 

U S H o u s e o f R ~ ~ v e e s  
1323 Longworth House mce Buildmg 
WehmgtonD C 20515 

Congressmanhchard Doc Hastmga 4thDistnct 
Atten JetTMarkey 

4 

1 

y. S. Denartmeat of- Headouarterl 
loo0 Avenue SW 
Waslungton,D C 20585 

Harry Calley EM 38 CloverleafBldg 
WillamM Levltan EM 1 FORSl5A-014 

u &&Da- e m  He adauartey 
I9901 Germantown Rd 
Gennantown MD 20874 

Kurt Juroff 
Ralph Lightener 

EM 44 
EM44 

Wsrhin&n State Deoartm eat of Ecology 
Nuclear Waste Program 
P 0 Box47600 
Olympia, WA 98504 7600 

Roger Stanley 

W ent of Health 
Rsdration Prote&on 
7 17 1 Cleanwater Lane 
P 0 Box47827 
Olympia, WA 98504 7827 

AlleaW conklln 

0 mC0D st& & ! D m C l l  t d E a e n y  
625 Manon St NE Sute 1 
Salem, OR 97301 

Dlrk D m m g  
Do not remove from distnhuth without permintion from ODOE 
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1 DonaldT Oakley 
9612HaURoad 
Potomac MD 20854 

1 MA(;TEc 
8310 Centerbrodt Place 
Alexandra, VA 22308 

1 

TRI CITIES 

1 

1 

ONSITE 

1 

1 

1 

1 

9 

Stanley Blacker Vice President 
Do not remove from dbtributkm without pennlsibn from addnslce 

s2t?xm& 
6060 S Wdlow Dnve 
Greenwood Vdlage CO 801 11 5142 

h Bob I& President and Gewral Manager 

ARES Cornration 
636 Jdwm Ave Suite B 
kcbland, WA 99352 

Winward EnvironQILBt3! 
3110W Metalme 
Kennewlck WA 99336 

R T Wmward 

MACTEC ERS 
J F  Bertsch B2 62 

*nerol Aeeou ntlar Oma 
C R Abraham AI 80 

Wublnntoa State Denartmeat of Emlory 
Library B5 18 

y S. Enviroamcntd Protection As- 
D R Shenvocd B5 01 

Y, S. Dcmartment ofEnergy 

D C Bvson 
v L Callahan 
E J C r u z  
D H Irby 
Wen Shou Liou 
J Polehn 
M J Royack 
D J Williams 
Readmg Room 

H6 60 
H6 60 
H6-60 
H6-50 
€I660 
H6-60 
H6 60 
H6 60 
H2 53 

Distr 2 
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2 paelk Natiwal Northwest L.boratorks 

J L Hwkaby K7 15 
B E Opitz K6 75 

90 Gl. and AffUiated C omDan& 8 

D I Allen 
J C Men Floyd 
ESArorm 
K M W e n  

D L Carlile 
R J C a s h  

v c Boyles 

w L Cowley 
c DeFlghpnce 
M P Delmer 
R A D o d d  
A F Erhart 
SDEstey 
A C Ethendge 
J G Field 
L A F M  
K D Fowler 
G T Frater 
J C Fuller 
J R Freeman Pollard 
J S Garfield 
KAGasper 
BCGoodmg 
B M W o n  (6) 
D C  Hedengren 
C C Hendersen 
B A figley 
s w fildreth 
K M Hodgm 
T M W  
BAJohnson 
T E Jones 
J Kalia 
M R K m k l  
R A Kukbnde 
P F K I ~  
N W K m h  
J S Konyu 
GMKoreslu 
J G K n s t o h k ~  
J A Lechelt 
T H M a y  
J A McDonald Jr 
M A Payne 
R E Pohto 
R S Popielrczyk 
R E Raymond (2) 
W E R o s s  
N J SCottProctor 
J P scderburg 
J N S d  
T D Taylor 

R2 50 
H6 06 
H6 63 
R2 12 
R2 1 1  
T4 07 
R1 04 
RI 44 
R2 58 
H6 08 
R2 39 
R3 73 
R2 11 
H6-04 
R2 12 
R2 11 
R2 11 
R3 83 
R2 50 
R2 50 
L4 07 
L4 07 
T4 07 
R3 72 
R3 13 
E2 05 
R3 13 
T4 07 
RI 14 
R3 13 
S7-02 
HO 22 
R1 43 
S7 03 
R3 73 
T4 07 
R3 73 
S l  64 
R2 11 
R2 39 
R2 1 1  
R2 11 
R2 50 
H6-63 
s7 95 
s5-07 
R2 50 
S7 83 
ss 00 
RI 04 
R3 73 
H6 64 

Distr 3 
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R R Thompson 
D T W h f f  
L R Webb (10) 
L D Wiberg (12) 

Central Flles 
200 west shl? office 
200East shl? mce 
Enwoomental 
DataMgmtCenter (2) 

u~edDoseAsgessment 
Centex W A C )  

Document Processing centef 

R1-04 
s 7  20 
R1 10 
R1 51 

B1-07 
T4 00 
57-02 

H6 08 

A0 20 
A3 94 

Distr 4 
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