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WAS .. TANK SUMMARY REPORT

B. M. Hanlon

ABSTRACT

This report is the official inventory for radioa ‘e waste stored in underground
tanks in the 200 Areas at the Hanford Site. Data that depict the status of stored
radioactive waste and tank vessel integrity are contained within the report. This report
provides data on each of the existing 177 large underground waste storage tanks and 63
smaller miscellaneous underground storage tanks and special surveillance facilities, and

supplemental information regarding tank surveillance anomalies and ongoing

investigations. This report is intended to meet the requirement of U. S. Department of
Energy-Richland Operations Office Order 435.1 (DOE-RL, July 1999, Radioactive Waste
Management, U. S. Department of Energy-Richland Operations Qffice, Richland,

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

Hanford Tank Farm tanks.
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An investigation into causes of the shutdown and development of a Work Plan for troubleshooting
commenced.

11 RP-CHG-TANKFARM-2000-0026, Occurrence Report, "AW-1""'*04 Annul ontinuous Air
Monitor Rad*~“~n HiI"  re Al SQ)," Unusual Occurrence, Notificatior - ™“-—h 23, 2"

On March 22, 2004, a loss of power resulted in a Radiation Hi Failure alarm on the AW-102/104 Continuous
Air Monitor (CAM) and the unplanned entry into LCO 3.2.6.

The LCO requires either the annulus conductivity probe system or the annulus CAMs to be operable. Loss
of power to the CAMs during m °~ :nance on the scparate conductivity probe system resulted in the

unplanned entry.
The ©Q 1 apon completion of the annulus conductivity probe functional test.

The cross-site transfer in progress was shut down. It was attempted to rest  power to the CAM.
power breaker was found tripped. Troubleshooting the loss of power commenced.

Troubleshooting the loss of power to the CAMs continue.
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TABLE A-1. TEMPERATURE MONITORING IN WATCH LIST TANKS
(sheet 2 of 2)

Notes:

Unrevic -1 Safety Question " ™))):
When a USQ is declared, speciai controls are required, and work in the tanks is limited. There are currently no

USQs on single-shell tanks. There is a USQ on double-shell tank SY-101 for liquid level increase.

Hydrogen/Flammable Gas:

These tanks are suspected of having a significant potential for hydrogen/flammable gas generation, entrapment, and
episodic release. The USQ associated with these tanks was closed in September 1998. Twenty-five tanks (19 SST
and 6 DST) remain on the Hydrogen Watch List.

Organic Salts:
These tanks contain concentrations of organic salts >3 weight% of total or " : carbon (TOC){equivalent to 10 wt%

sodium acetate). The USQ associated with these tanks was closed in October 1998, and 18 organic complexant
tanks were removed from the Organic Watch List in December 1998. Two organic solvent tanks (C-102 and C-
103) remain on the Organic Watch List.

High Heat:
These tanks contain heat generating strontium-rich sludge and require drainable liquid to be maintained in the tank

to promote cooling. There are currently nine tanks on the High Heat Load List but no tanks on the High Heat Load
Watch List.

2 ~+> ventilation: )
‘Inere are j single-shell tanks on active ventilation (seven are on the Watch List as indicated by an asterisk):

C-105 SX-107
C-106 (2) SX-108
SX-101 * SX-109 * (1)
$X-102 * SX-110
SX-103 * SX-111
SX-104 * SX-112
SX-105 * SX-114
SX-106 *
Footnotes:
€)] Tank SX-109 is on the Hydrogen Watch List as it has the potential for flammable gas accumulation only

because other SX tanks vent through it.

@) Tank C-106 was removed from the High Heat Load Watch List on December 16, 1999,
A process test to obtain an estimate of the amount of heat load remaining in the waste was completed
on February 16, 2000. The remaining heat load in the tank is approximately 10,000 Btu/hr. A draft
Process Test Report is being prepared.

3) TMACS is O/S due to power outage since August 1999, which caused damage to acromags in T, TX and
TY farms. Readings taken manually.
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TABLE A-2 TEMPERATU™™ MONITO VG IN NON-WATCH LIST TANKS
March 31, 2000

SINGLE-SHELL T. WITH § S (>26,00C ™--/hr)

Nine tanks have high heat loz  for which temperature surveillance requirements are established by H. .. SD-WM-
TSR-006, Rev 1, Tank Waste Remediation System Technical Safety Requirements, December 1999,

In an analysis, WHC-SD-WM-SARR-010, Rev 1, Heat Removal Characteristics of Waste Storage Tanks,
Kummerer, 1995, it was estimated that nine tanks have heat sources >26,000 Btw/hr, which is the new parameter
for determining high heat load tanks. See also docun | HNF-SD-WM-BIO-001, Rev 1, Tank Waste Remediation
Systetem Basis for Interim Operation, Noorani, 1998.

Temperatures in these tanks did not exceed TSR requirements for this month, and are monitored by the Tank Monitor
and Control System (TMACS), unless indicated otherwise. All high heat load tanks are on active ventilation.

ink No, T~mperature (F.)
C-1086 (1) 61 (Riser #8)
$X-103 158
$X-107 163

-108 180
$X-109 (2) 135
$X-110 160
S$X-111 181
$X-112 146
SX-114 174

Notes: (1) C-106 was removed from the High Heat Load Watch Liston.  ember 16, 1999.
A process test to obtain an estimate of the amount of heat load remaining in the waste
was completed February /,2000. The remaining heat load in the tank is
approximately 10,000 Btw/hr. A draft Process Tesi eport is being prepared.

(2) SX-109 is on the Hydrogen Watch List as it has the potential for flammable
gas accumulation only because the other SX tanks vent through it.

SINGLE-SHELL TANKS “"TH LOW HEAT LOADS (<26.000 Btu/hr)

There are 114 low heat load non-watch list tanks. Temperatures in tanks connected to TMACS are monitored
by TMACS; temperatures in those tanks not yet connected to TMACS are manually taken semiannually in
January and July. Ten  atures obtained semiannually have been within historical ranges for the applicable tank.

No temperatures have been obtained for several years in the tanks listed below. Most of these tanks have no
thermocouple tree.

Jank No. Tank No.
BX-104 TX-101
BY-102 TX-110
BY-109 TX-114
C-204 TX-118
$X-115 TX-117
T-102 u-104
T-105

A4
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- TABLE A-4. SINGLE-SHELL TANKS MONITORING COMPLIANCE STATUS - 149 TANKS

(Sheet 6 of 6)

7. Document SD-WM-TI-605, REV. 0, dated January 1994, describes the rationale for Liquid Observation Well

I1.

(LLOW) installation priority. This priority is based on tank leak status, tank surface condition, and tank stabilization
status. Also included is a listing of tanks with the waste level being below two feet which have no

priority assigned because no effort will be made to install LOWS in the near future. LOW probes are unable to
accuratelym ori tial liquid levels less than two feet high.

Tanks which will not receive LOWs:
A-102 BX-101 C-201 T-106
A-104 BX-103 C-202 T-108
A-105 BX-105 3 T-109
AX-102 ~-106 4 TX-107
-104 =1 SX-110 TY-102
B-102 C-108 SX-113 .-.-104
B-103 C-109 SX-115 TY-106
B-112 C-111 T-102 U-101
T-103 U-112
Total - 34 Tanks

Tank TX-105 - the LOW was in riser 8; the riser has been removed and the LOW has not been monitored since
January 1987. Liquid levels are being taken in riser 9 by ENRAF and recorded in TMACS.

Tank AX-101 - LOW readings are taken by gamma sensors.

. Tank S-112 - ILL - one inch intrusion occurred early in February 2000. LOW increases tie in with rainfall

received in late January and early February. Saltwell screen to be installed to saltwell pump and stabilize
the tank. Discrepancy Report 00-877 issued March 29, 2000.

Tank S-110 - Neutron LOW scan taken on January 27, 2000, was more than 3 standard deviations above baseline,

indicating a possible intrusion. Discrepancy Report 00-875 was issued February 1, 2000. Work Package 2W-99-
0310 has been issued; work not yet completed.

A-11
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TABLE A-5. DOUBLE-SHELL TA..»S MONITORING COMPLIANCE STATUS - 28 TANKS
(Sheet 2 of 2)

Footnotes:

1. Some double-shell tanks have both FIC and manual tape which is used when the FIC is out of service.
Noncompliance (N/C) will be shown when no readings are obtained. ENRAF gauges are being installed to
replace FICs. The ENRAF gauges are being connected to TMACS, but some are currently being read

manually.
2. chhmeﬁc readi etakenor  “as needed" basis. No psychrometric readings are currently being
1 r - a’
3. O spe gradi = =tc.
4. Applicable OSD and HNF-IP-0842, latest revisions, are used as guidelines for monitoring Leak Detection Pits.
See also (6) and (7) below.
5. AW-102 has ENRAF, FIC and M.T. At some point the FIC will be removed.
6. USQ TF-97-0038, dated April 28, 1997, specifies discontinuing the use of leak detection pit radiation

monitoring equipment in all double-shell tank farms where the leak detection pits are used as tertiary leak
detection. This applies to all double-shell tank f 1s.

7. Leak Detection Pit weekly readings are being obtained by Instrument Technicians in these tanks:
AP-103C (for tanks AP-101 - 104)
AP-105C (for tanks AP-105 - 108)

8. SY-103 - Manual Tape has sporadic readings. ENRAF is primary device.
SY-102 -M_  al Tape has sporadic readings. ENRAF is primary device.

A-13
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APPENDIX B

DOUBLE-SHELL TANK WAST™ TYPE
AND “?ACE ALLOCATION
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C. TANK AND EQUIPMEN" CODE/STATUS DEFINITIONS
March 31, 2000

1. TANK STATUS CODES

WASTE ™™ (also see definitions, section 3)

AGING Aging Waste (Neutralized Current Acid Waste [NCAW])

CC Complexant Concentrate Waste

CpP Concentrated Phosphate Waste

DC Dilute Complexed Waste

DN Dilute Non-Complexed Waste

DSS Double-Shell Slurry

DSSF Double-Shell Slurry Feed

NCPLX Non-Complexed Waste

PD/PN Plutonium-Uranium Extraction (PUREX) Neutralized Cladding
:moval Waste (NCRW), transuranic waste (TRU)

PT Plutonium Finishing Plant (PFP) TRU Solids

KU i@ JBLE-SHELLTANI ONLY)

CWHT. Concentrated Waste Holding Tank
DRCVR Dilute Receiver Tank
EVFD Evaporate Feed Tank

SRCVR Slurry Receiver Tank

2. SOLID AND LIQUID VOLUME DETERMINATION METHODS

Food Instrument Company (FIC) Automatic Surface Level Gauge
ENRAF Surface Level Gauge (being installed to replace FICs)
Manual Tape Surface Level Gauge

Photo Evaluation

Sludge Level Measurement Device

»nwouZm

3. DEFINITIONS

W*“TE ™ *NKS - GENERAL

Waste Tank Safety Issue
A potentially unsafe condition in the handling of waste material in underground storage tanks that requires

corrective action to reduce or eliminate the unsafe condition.

Watch List Tank
An underground storage tank containing waste that requires special safety precautions because it may have
a serious potential for release of high level radioactive waste because of uncontrolled increases in
temperature or pressure. Special restrictions have been placed on these tanks by "Safety Measures for
Waste Tanks at Hanford Nuclear Reservation," Section 3137 of the National Defense Authorization Act for
Fiscal Year 1991, November 5, 1990, Public Law 101-510, (also known as the Wyden Amendment).

Characterization
Characterization is understanding the Hanford tank waste chemical, physical, and radiological properties
to the extent necessary to insure safe storage and interim operation, and ultimate disposition of the waste.

C-2
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APPENDIX D

TANK FARM CONFIGURATION, STATUS,
AND FACILITIES CHARTS
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Hanford
Tank Farm Facilities

200 East

Note:

All single-shell tanks were removed
from service (not allowed to receive
waste) on or before November 21, 1980

Active Lines Only

Concrete encased or pipe-in-pipe
Direct Buried Pipe

-

Cross-Site Transfer Lines (concrete
encased or pipe-in-pipe)

N -

Controlled, Clean Single-Shell Double-Shell Intrusion
and Stable Sound Tanks Prevention
i —————t Completed
All tanks 75 ft. dia. except
200 series tanks which are
20 ft. dia. @ 55,000 gal
Cross-Site

DST = Double-Shell Tank
SST = Single-Shell Tank
DCRT = Double Contained Receiver Tank
CASS = Computer Automated Surveillance System
FIC/ENRAF = Liquid Level Monitoring Devices
TMACS = Tank Monitor and Control System

High Heat Load Tanks = East Area - A-104/105, C-106

— Radiation Monitoring

Tank :
Number Dz v:eA“ctl ;A:prox Location
QO = Inactive
Radiation Monitoring
Laterals Under Tank X
(x = not used) Total Solids
(1,000 gal)
Salt Cake/
Sludge/DSS
(Inactive Tanks)
Drainable Liquid
Remaining (1000 gal) Exhauster
(Inactive Tanks) (A-104/105/106
\ inoperative)
Liquid-Level Gauges
W =FIC read manually \
Y =Tape read manually \ | Watch List Tanks

L

i~ Interim Stabilized
(Yellow Tank)

¥ =Auto FIC on CASS
V¥ = Intrusion Mode FIC

[l =ENRAF Read Manually
[A=Auto ENRAF on TMACS

Airiift Circulators ~-Temperature Reading:
(AN-107 and AW-102 @ Automatic (TMACS)
are inoperative) 1 O Manual

Liquid Observation ]

Well (LOW) |

L—  Assumed
Screen ~ Jet Pump — 9 Le::'e':i
Assumed Date

Watch List Tanks

I H2/Flammable gases
] Organics

9/5-a

Status as of March 31, 2000
Updated Quarterly
Issued by River Protection Project
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Hanford

Tank Farm Facilities

200 West

All single-shell tanks were removed
from service (not allowed to receive

waste) on or before November 21, 1980

Active Lines Only

Concrete encased or pipe-in-pipe
_________ Direct Buried Pipe
Cross-Site Transfer Lines (concrete
encased or pipe-in-pipe)
Q @ )
Controlled, Clean Single-Shell Double-Shell :
and Stable ntrusion
Sound Tanks Prevention
Completed

All tanks 75 ft. dia. except
200 series tanks which are
20 ft. dia. @ 55,000 gal

DST = Double-Shell Tank
SST = Single-Shell Tank
DCRT = Double Contained Receiver Tank
CASS = Computer Automated Surveillance System
FIC/ENRAF = Liquid Level Monitoring Devices
TMACS = Tank Monitor and Control System

High Heat Load Tanks = West Area - SX-107/108/109/110/111/112/114
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Drainable Liquid (Inactive Tanks)
Remaining (1000 gal) Operating
(Inactive Tanks) \ Exhauster
Liquid-Level Gauges XXX .
W =FIC read manually — /Watch List Tanks
Y = Tape read manually v
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L (Yellow Tank)
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APPENDIX ..

MONTHLY SUMM*™Y
TANK USE SUMMARY ,
PUMPING RECORD, LIQU™™ STATUS AND PUMPABLE
LIQUID REMAINING IN TANK FARMS
INVENTORY SUMMARY BY TANK FARM
INVENTORY AND STATUS BY TANK
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TABLE E-6. INVEN ORY AND STATUS BY TANK - SIN( E-SHELL T/ [KS
March 31, 2000

FOOTNOTES:

Total Waste is celculated as the sum of Sludge and Saitcake plus Supemnate. The category “interim Isolated (I} was changed to intrusion Prevention (IP} in June 1993. (See Appendix C)
Stabilizetion information from WHC-SD-RE-TI-178 SST STABILIZATION RECORD, lsteat revision, or SST Stabllization or Cognizant Engineer

NOTES: Changes were made in the volumes of the DIL, PLR, DLR and Supernate, per RPP-5556 ), "Updated Drainable Interstitial Liquid Volume
Estimates for 119 Single-Shell Tanks Declared Stabilized, " February 7, 2000. (Changes are made February issue of this Report).

Porosity values are now 25% for saltcake and 15% for sludge, per  NF-2978, Rev. 1, "Updated P1 le Liquid Volume Estimates and Jet mp
Durations for Interim Stabilization of Remaining Single-Shell Tanks," September 1999.

Changes were made in S-108 per Best Basis Inventory (BBI) update 10/1/99, but not T-104 which was ‘erim stabilized in November 1999, nor in any
tanks in the pumping process.  (Changes were made in the March issue of this Report)

Changes were made in C-104 and TX-118 per Best Basis Inventory update 2/1/00, but not T-110 whic! s interim stabilized in January 2000,

nor in any tanks in the pumping process. (Changes were made in the March issue of this Report)

Supernate in SX-102 was changed to DIL per BBI; this correction will be made in the next revision 178. (Changes were made in the March
issue of this Report)

{s) SX-104 Following information from Cognizant Engineer

Pumping was Interrupted on July 27, 1999, by » leaking saltwell pump. This tank is being evaluated for interim stabliation based on equipment fallure; It is anticipated that
interim stabilization will be complete In April 2000.

(b) SX-106 Following information from Cognizant Engineer

Pumping was discontinued on January 5, 2000, to aflow the waste levels to stabilize, so waste porosities end final waste volumes can then be calculated to determine whether this tank
meets interim Stabillzation criteria,

(c) U-105 Following information from Cognizant Engineer.

Saltweli pumping began December 10, 1999. The waste is pumped directly to SY-102. Pumping was suspended o1  srch 7, 2000, due to pump failure, which is expected to be repaired
in Apdl. Volumes are now based on the original estimated volumes in HNF-2978, Rev. 1.

Total Waste: 387.0 Kgal

Supemate: 0.0 Kgal

Drainable Interstitial Liquid: 57.80 Kgal
Pumped this month: 2.2 Kgat

Total Pumped: 66.2 Kgal

Drainable Liquid Remaining: 67.8 Kgal

Pumpable Liguld Remaining: 53.8 Kgal
Sludge: 32 Kgal

Saltceke: 335 Kgal

In March 2000, a total of 2,247 gal of fluid was removed, and a total of 450 gal of water was added for pump priming/equipment flushes, for a net removal of 2,202 gal of waste.
Also, 1,316 gal of water were used as dilution and 100 gal of water were used for tansfer line flushes.

¥r1-7810-dNH
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TABLE E-6. INVENTORY AND STATUS BY TANK - SINGLE-SHELL TANKS
' March 31, 2000

FOOTNOTES

(d} S-102

te) 8-108

N s-103

tg) U-109

Following information from Cognizant Engineer

Pumping commenced March 18, 1998. The waste is pumped directly to SY-102. Pumping stopped on November 17, 1999, whe  oblems with the pump developed.
Pumping resumed on February 19, 2000, after the pump was replaced. Problems with the new pump forced a shutdown on March 23, 2000.

Total Waste: 495.4 Kgal

Supemste: 0.0 Kgal

Drainable interstitial: 93.2 Kgal
Pumped this month: 7.5 Kgal

Total Pumped: 53.6 Kgal

Drainable Liquid Remaining: 93.2 Kgal
Pumpable Liquid Remaining: 88.8 Kgal

Sludge: 105.0 Kgal
Saltceke: 390.4 Kgal

In March 2000, a total of 9,118 gal of fluid waa removed with 1,622 gal of water added by flushes/priming for a net removal of 7,496 gal of tank waste. In addition, 19,314 gal
of dilution water and 2,441 gal of water were added for transfer fine flushes.

YP1-7810~dd-ANH

Remaining volumes are now based on the original estimated volumes in HNF-2978, Rev. 1.

Pumping was discontinued on January 3, 2000, to sllow the waste levels to stabilize, so waste porosities and final waste volumes can then be caiculated to determine whether this
tank meets lnterim Stabllization criteria.

Pumping was discontinued on Jsnuary 5, 2000, to allow the waste levels to stablilize, so waste porosities and final waste volumes can then be calculated to determine whether this
tank meets interkn Stabliiization criteris. The stabilization evaluation was completed on March 24, 2000, but submittal to OPR and Ecology for final approvsl is pending.

Following information from Cognizant Engineer
Pumping began March 11, 2000.

Tank Waste: 352.2 Kgal

Supemate: 6.2 Kgal

Drainable Interstitial: 99 Kgal

Pumped this month: 12.8 Kgal

Total Pumped: 12.8 Kgal

Drainable Liquid Remaining: 109.2 Kgal
Pumpable Liquid Remaining: 105.2 Kgal
Sludge: 35 Kgal !
Saitcake: 411 Kgal

During March 2000, a total of 13,512 gal of fluld was removed with 686 gal of water added by pump prining/equipment flushes, for a net removal of 12,827 gal of tank waste. In addition,
8,435 gal of dilution wster and 2,120 gel of wster were used for transfer line flushes.
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FOOTNOTES:

TABLE E-6. INVENTORY AND STATUS BY TANK - SINGLE-SHELL ANKS
March 31, 2000

(h) U-102 Following information from Cognizant Engineer

() U-103

() C-108

Pumping began in this tank on January 20, 2000.

Total Waste: 357.0 Kgal

Supemats: 0.0 Kgal

Drainable Interstitial Liquid: 71.9 Kgal
Pumped this Month: 9.2 Kgal

Total Pumped: 25.1 Kgal

Drainable Liquid Remaining: 71.9 Kgal
Pumpable Liquid Remaining: 67.9 Kgal
Sludge: 43.0 Kgal

Saltcake: 314.0 Kgal

During March 2000, a total of 10,127 gal of fluid was removed and a total of 948 gal of water was added by ' priming/equipment flushes, for a net removal of
9,179 gal of tank waste. In addition 10,398 gal of water were used as dilution and 1,431 gal of water were used for transfe e flushes.

Remalning volumes are now based on the original estimated volumes in HNF-2978, Rev.1.

Following information from Cognizant Engineer.
Saltwell pumping commenced September 26, 1999. The waste is pumped directly to SY-102.

Total Waste: 440.0 Kgal

Supermate: 0.0 Kgal

Drainable Interstitial Liquid: 25.3 Kgal
Pumped this month: 7.7 Kgal

Total Pumped: 93.7 Kga!

Drainable Liquid Remaining: 25.3 Kgal
Pumpable Liquid Remaining: 21.3 Kgal
Sludge: 12.0 Kgal

Saltcake: 428.0 Kgal

In March 2000, a total of 8,446 gal of fluid was removed and 777 gal of water added for priming/flushes, for a net removal of 7,669 gal of waste. Inac lon,
16,415 gal of water were used as dilution and 2,318 gal of water were used for transfer line flushes.

Remaining volumes are now based on the original estimated volumes in HNF-2978, Rev. 1.

Changes in volumes per HNF-5267, Rev. 2, "Waste Retrieval Sluicing System Campaign Number 3 Solids Volume Transferred Calculation, * November 17, 1999.

¥r1-7810-dNH
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APPENDIX G

MISCELLANEQUS UNDERGROUND STORAC_ _ ANKS
AND ocECI*™ SU™VEILLANCE FACILITIES
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TABLE H-1. SINGLE-SHELL TANK LEAK VOLUME ESTIMATES (Sheet 1 of 5)

March 31, 2000
Date Declared Associsied interim
Confirmed or Volume KlloCuries Stabiitzed Leak Estimate
Tank Number Assumed Lealer (3) Gallons (2) 137 cs (10) Date (11) Updstad Reference
p———— s —_——— p————— 1 — s — |
241-A-103 1987 5500 (8) 06/88 1987 (1))
241-A-104 1975 $00 to 2500 0.8t0 1.8 (q) 09/78 1983 (a)(q)
241-A-105 (1) 1963 10000 to 85 to 760 (b) 07179 1991 (b)(c)
277000
241-AX-102 1988 3000 (8) 09/88 1989 (h)
241-AX-104 1977 -~ (6) 08/81 1989 ()
241-B-101 1974 - (6) 03/81 1989 (9
241-B-103 1978 - (6) 02/85 1989 (g)
241-B-105 1978 - (6) 12/84 1989 (@)
241-B-107 1980 8000 (8) 03/85 1986 (d)(f)
241-B-110 1981 10000 (8) 03/85 1986 (d)
241-B-111 1978 - (6) 06/85 1989 (g)
241-B-112 1978 2000 05/85 1989 (g)
241-B-201 1980 1200 (8) 08/81 1984 (e)(f)
241-B-203 1983 300 (8) 06/84 1986 (d)
241-B-204 1984 400 (8) 06/84 1989 (g)
241-BX-101 1972 - (6) 09/78 1989 (9)
241-BX-102 1971 S50 (1) 11778 1986 (d)
241-BX-108 1974 2500 0.5 () 07179 1986 (d)
241-BX-110 1976 - (6) 08/85 1989 (g)
241-BX-111 1984 (13) -~ (6) 03/95 1993 (g)
241-BY-103 1973 <5000 11/97 1983 (a)
241-BY-105 1984 - (6) N/A 1989 (g)
241-BY-106 1984 - (6) N/A 1989 (9)
241-BY-107 1984 15100 (8) 07179 1989 (9)
241-BY-108 1972 <5000 02/85 1983 (a)
241-C-101 1980 20000 (8)(10) 11/83 1986 (d)
241-C-110 1984 2000 05/95 1989 (g)
241-C-111 1968 §500 (8) 03/84 1989 (@)
241-C-201 (4) 1988 550 03/82 1987 0]
241-C-202 (4) 1988 450 08/81 1987 (i)
241-C-203 1984 400 (8) 03/82 1986 (d)
241-C-204 (4) 1988 350 09/82 1987 (i)
241-S-104 1968 24000_(8) 12/84 1989 @
241-SX-104 1988 6000 (8) N/A 1988 (k)
241-SX-107 1964 <5000 10/79 1983 (@)
241-SX-108 (S)(14) 1962 2400 to 17 to 140 08179 1991 (m)(q)(t)
35000 (m)(q)(t)
241-SX-109 (S)(14) 1965 10000 <40 (n)(t) 05/81 1992 (n)(t)
241-SX-110 976 5500 (8) O§ﬂ9 1989 (g)
241-SX-111 (14) 1974 500 to 2000 0.6 to 2.4 (I (q)(t) 07/79 1986 (d)(q)(t)
241-SX-112 (14) 1969 30000 40 (I(¢t) 07179 1986 (d)(v)
241-SX-113 1962 15000 8 () 11/78 1986 (d)
241-SX-114 1972 - (6) 07/79 1989 (9)
241-SX-115 1965 21 (o) 09/78 1992 (o)
241-T-101 1992 7500 (8) 04/93 1992 (p)
241-T-103 1974 <1000 (8) 11/83 1989 (@)
241-T-106 1973 115000 (8) 40 (1) 08/81 1986 (d)
241-T-107 1984 - (6) 05/96 1989 ()
241-T-108 1974 <1000 (8) 11778 1980 (f)
241-T-109 1974 <1000 (8) 12/84 1989 (g)
241-T-111 1979, 1994 (12) <1000 (8) 02/95 1994 (f)(r)
241-TX-105 1977 -~ (6) 04/83 1989 (g)
241-TX-107 (S) 1984 2500 10779 1986 (d)
241-TX-110 1977 - (6) 04/83 1989 (@)
241-TX-113 1974 - (6) 04/83 1989 (g)
241-TX-114 1974 - (6) 04/83 1989 (@)
241-TX-115 1977 - (6) 09/83 1989 (@)
241-TX-116 1977 - (6) 04/83 1989 (@)
241-TX-117 1977 - (6) 03/83 1989 (@
241-TY-101 1973 <1000 (8) 04/83 1980 (f)
241-TY-103 1973 3000 0.7 () 02/83 1986 (d)
241-TY-104 1981 1400 (8) 11/83 1986 (d)
241-TY-105 1960 35000 4 () 02/83 1986 (d)
241-TY-106 1959 20000 2 () 11/78 1986 (d)
241-U-101 1959 30000 20 () 09/79 1986 (d)
241-U-104 1961 55000 0.09 (1) 10778 1986 (d)
241-U-110 1975 5000 to 8100 (8) 0.05 (q) 12/84 1988 (d)(q)
241- 8500 (8) 09/79 1986 (d)
87 I 000 -1,050,000

N/A = not applicable (not yet interim

stabilized)
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TABLE H-1. SINC™ — SHELL LEAK VOLUME ESTIMA._S
(Sheet 2 of 5)

Footnotes:

M

@

@

Current estimates [see reference(b)] are that 610 Kgallons of cooling water was added to Tank 241-A-105
from Novemt ito Decem! 1978 to aid in evaporative cooling. In accordance with Dangerous Waste
Reoulations [ zton Administrative Code 173-303-070 (2)(a)(ii), as amended, Washington State

irtment 0. ... Zy, 1990, Olympia, Washington], any of this cooling water that has been added and
subsequently leaked from the tank must be classified as a waste and should be included in the total leak
volume. In August 1991, the leak volume estimate for this tank was updated in accordance with the WAC
regulations. Previous e ded  cooling water leaks from the total leak volume estimates because
the waste content (concentration) in the coonng water which leaked should be much than the original
liquid waste in the tank (the sludge is relatively insoluble). The total leak volume estimate in this report (10
Kgallons to 277 Kgallons) is based on the following (see References):

1. .ference (b) contains an estimate o ad sto allons for the initial leal ir to Aug
1968.
2. Reference (b) contains an estimate of 5 Kgallons to 30 Kgallons for the leak while the tank was being

sluiced from August 1968 to November 1970.

3. R rence (b) contains an estimate of 610 Kgallons of cooling water added to the tank from
November 1970 to December 1978 but it was estimated that the leakage was small during this period.
This reference contains the statement “Sufficient heat was generated in the tank to evaporate most,
and perhaps nearly all, of this water.” Thisr Its in a low estimate of zero gallons leakage from
November 1970 to December 1978.

4, Reference (c) contains an estimate the 378 to 410 Kgallons evaporated out of the tank from
November 1970 to December 1978. Subtracting the minimum evaporation estimate from the cooling
water added estimate provides a range from 0 to 232 Kgallons of cooling water leakage from

November 1970 to December 1978.
Low Estimate =~ High Estimate
Prior to August 1968 5,000 15,000
August 1968 to November 1970 5,000 30,000
November 1970 to December 1978 0 232,000
Totals 10,000 277,000

These leak volume estimates do not include (with some exceptions), such things as: (a) cooling/raw water
leaks, (b) intrusions (rain infiltration) and subsequent leaks, (c) leaks inside the tank farm but not through the
tank liner (surface leaks, pipeline leaks, leaks at the joint for the overflow or fill lines, etc.), and (d) leaks from
catch tanks, diversion boxes, encasements, etc.

In many cases, a leak was suspected long before it was identified or confirmed. For example, reference (d)
shows that Tank 241-U-104 was suspected of leaking in 1956. The leak was “confirmed” in 1961. This report
lists the “assumed leaker” date of 1961. Using present standards, Tank 241-U-104 would have been declared
an assumed leaker in 1956. In 1984, the criteria designations of “suspected leaker,” “questionable integrity,”
“confirmed leaker,” “declared leaker,” “borderline” and “dormant,” were merged into one category now reported
as “assumed leaker.” See reference (f) for explanation of when, how long, and how fast some of the tanks
leaked. It is highly likely that there have been undetected leaks from single-shell tanks because of the nature of
their design and instrumentation. '
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TABLE H-1. SINGLE-SHELL TANK LEAK VOLUME ESTIMATES
(Sheet 3 of 5)

The leak volume estimate date for these tanks is before the “declared leaker” date because the tank was in a
“suspected leaker” or “questionable integrity” status; however, a leak volume had been estimated prior to the
tank being reclassified.

The increasing radiation levels in drywells and laterals associated with these three tanks could be indicating
continuing leal  movement of existing radionuclides in the soil. There is no conclusive way to confirm these
observations.

Methods were used to estimate the leak volumes from these 19 tanks based on the assumption that their
cumulative leakage is approximately the same as for 18 of the 24 tanks identified in footnote (9). For more
details see reference (g). The total leak volume estimate for these tanks is 150 Kgallons (rounded to the nearest
Kgallons), for an average of approximately 8 Kgallons for each of 19 tanks.

The total has been rounded to the nearest 50 Kgallons. Upper bound values were used in many cases in
developing these estimates. It is likely that some of these tanks have not actually leal -

Leak volume estimate is based solely on observed liquid level decreases in these tanks. This is considered to
! t d

The curie content shown is as listed in the reference document and is not decayed to a consistent date:
therefore, a cumulative total is inappropriate.

Tank 241-C-101 experienced a liquid level decrease in the late 1960s and was taken out of service and
pumped to a “minimum heel” in December 1969. In 1970, the tank was classified as a “questionable integrity”
tank. Liquid level data show decreases in level throughout the 1970s and the tank was saltwell pumped during
the 1970s, ending in April 1979. The tank was reclassified as a “confirmed leaker” in January 1980. See
references (q) and (s); refer to reference (s) for information on the potential for there to have been leaks from
other C-farm tanks (specifically, C-102, C-103, and C-109).

These dates indicate when the tanks were declared to be interim stabilized. In some cases, the official interim
stabilization documents were issued at a later date. Also, in some cases, the field work associated with interim
stabilization was completed at an earlier date.

Tank T-111 was declared an assumed re-leaker on.Februaly 28, 1994, due to a decreasing trend in surface
level measurement. This tank was pumped, and interim stabilization completed on February 22, 1995.

Tank BX-111 was declared an assumed re-leaker in April 1993. Preparations for pumping were delayed,
following an administrative hold placed on all tank farm operations in August 1993. Pumping resumed and the
tank was declared interim stabilized on March 15, 1995.

The leak volume and curie release estimates on SX-108, SX-109, SX-111, and SX-112 have been re-
evaluated using a Historical Leak Mode] [see reference (u)]. In general, the model estimates are much higher
than the values listed in the table, both for volume and curies released. The values listed in the table do not
reflect this revised estimate because, “In particular, it is worth emphasizing that this report was never meant to
be a definitive update for the leak baseline at the Hanford Site. It was rather meant to be an attempt to view the
issue of leak inventories with a new and different methodology.” (This quote is from the first page of the
referenced report).
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TABLE H-1. SINGLE-SHELL TANK LEAK VOLUME ESTIMATES
(Sheet 5 of 5)

WHC, 1992d, Occurrence Report, Apparent Decrease in Liquid Level in Single Shell Underground Storage
Tank 241-T-101, Leak Suspected; Investigation Continuing, RL-WHC-TANKFARM-1992-0073,
Westinghouse Hanford Company, Richland, Washington.

WHC,1990b, 4 History of the 200 Area Tank Farms, WHC-MR-0132, Westinghouse Hanford Company,
Richland, Washington.

WHC, 1993a, Assessment of Unsaturated Zone Radionuclide Contamination Around Single-Shell Tanks

241-C-105 and 241-C-106, WHC-SD-EN-TI-185, REV OA, Westinghouse Hanford Company, Richland,
Washington.

WHC, 1994, Occurrence Report, Apparent Liquid Level Decrease in Single Shell Underground Storage
Tank 241-T-111; Declared an Assumed Re-Leaker, RL-WHC-TANKFARM-1994-0009, Westinghouse

Hanford Company, Richland, Washington.

HNF, 1998, Agnew, S. F..and R. A. Corbin, August 1998, Analysis of SX Farm Leak Histories - Historical
Leak Model, (HLM), HNF-3233, Rev. 0, Los Alamos National Laboratory, Los Alamos, New Mexico
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TABLE I-2. SINGLE-SHELL TANK INTERIM STABILIZATION MILESTONES

March 31, 2000
(sheet 10of 2)

New single-shell tank interim stabilization milestones were negotiated in 1999 and are identified in the "Consent
scree.” The Consent Decree was approved on August 16, 1999.

CONSENT DECREE
Attachments A-1 and A-2

Following is the schedule for pumping liquid waste from the remaining twenty-nine (29) single-shell tanks. This
schedule is enforceable pursuant to the terms of the Decree except for the "Project Pumping Completion Dates" which
are estimates only and not enforceable. (Note: Schedule does not include C-106)

Frojectea rumping Interim Stabilization
Tank Designation - Pumping Initiated Completion Date Date
1. T-104 Already initiated May 30, 1999 November 19, 1999
2. T-110 Already initiated May 30, 1999 January 5, 2000
3 S$X-104 Already = ™" ° I'  mber 30, 2000
6. S-106 Already intiated March 30, 2001
1 S-103 Already initiated March 30, 2001
8. U-103* September 26, 1999 April 15, 2002
9. U-105* December 10, 1999 April 15, 2002
10. U-102# January 20, 2000 April 15, 2002
11. U-109* March 11, 2000 April 15, 2002
12. A-101 October 30, 2000 September 30, 2003
13. AX-101 October 30, 2000 September 30, 2003
14. SX-105 March 15, 2001 February 28, 2003
15. SX-103 March 15, 2001 February 28, 2003
16. S$X-101 March 15, 2001 February 28, 2003
17.. U-106* March 15, 2001 February 28, 2003
I8. BY-106 July 15, 2001 June 30, 2003
19. BY-105 July 15, 2001 June 30, 2003 -
20. U-108 December 30, 2001 August 30, 2003
21. U-107 December 30, 2001 August 30, 2003
22. S-111 December 30, 2001 August 30, 2003
23. SX-102 December 30, 2001 August 30, 2003
24 U-111 November 30, 2002 September 30, 2003
25. S-109 November 30, 2002 September 30, 2003
26. S-112 November 30, 2002 September 30, 2003
27. S-101 November 30, 2002 September 30, 2003
28 S-107 November 30, 2002 September 30, 2003
29. C-103 No later than December 30, 2000, DOE will determine whether the organic layer and pumpable

liquids will be pumped from Tank C-103 together or separately, and will establish a deadline for
initiating pumping of this tank. The parties will incorporate the initiation deadline into this schedule
as provided in Section VI of the Decree. CHG issued contract to subcontractor for scope and cost
estimate. Draft report out for review, comments are being collected and incorporated.

* Tanks containing organic complexants.

14
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TABLE I-2. SINGLE-SHELL TANK INTERIM STABILIZATION MILESTONES
(sheet 2 of 2)

Completion of Interim Stabilization. DOE will complete interim stabilization of all 29 single-shell tanks listed above by
September 30, 2004.

Percentage of "~ "le Liquid Remainingt * ™ v
93% of Total Liquid 9/30/1999
38% of Or ic Complexed Pumpable Liquids 9/30/2000
5% of Organic Complexed Pumpable Liquids 9/30/2001
18% of Total Liquid 9/30/2002
2% of Total Liquid 9/30/2003

The "percentage of pumpable liquid remaining to be removed" is calculated by dividing the volume of
pumpable liquid remaining to be removed from tanks not yet interim stabilized by the sum of the total ~ unt
of liquid that has been pumped and thep  ablelii 1 that remains to be pumped from all tanks.
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TABLE I-3. SINGLE-SHELL TANKS STABILIZATION STATUS SUMMARY

March 31, 2000
Partial Interim |enlatad /D) Intrucinn Pravant i Intgrim Stabilized (IS)
EAST AREA EAST AREA WEST AREA ®ZAST AREA WEST AREA
A-101 A-103 S-104 84-102 S-104
A-102 A-104 $-105' a-103 ’ S-105
A-105 A-104 $-108
AX-101 A-108 SX-107 a-105 $-110
SX-108 A-106
BY-102 AX-102 SX-109 = SX-107
BY-103 AX-103 SX-110 AX-102 SX-108
BY-105 AX-104 SX-111 AX-103 SX-109
BY-106 $X-112 AX-104 SX-110
BY-109 B-FARM - 16 tanks SX-113 SX-111
BX-FAR 12 tanks SX-114 ~3-FARM - 16 tanks $X-112
c-103 SX-115 3X-FARM - 12 tanks SX-113
c-105 BY-101 SX-114
.C-106 BY-104 7-102 BY-101 SX-115
' BY-107 7-103 BY-102
BY-108 T-105 BY-103 T-Famm - 16 tanks
WEST AREA 8Y-110 7-106 BY-104 TX-FARM - 18 tanks
$-101 BY-111 7-108 BY-107 TY-FARM - 6 tanks
$-102 BY-112 7-109 }Y-108
$-103 T-112 dY-109 U-101
S-106 c-101 7-201 BY-110 U-104
$-107 c-102 7-202 BY-111 U-110
S-108 §C-104 T-203 BY-112 U-112
S-109 c-107 T 4 U-201
$-110 c-108 c-101 U-202
S-111 c-109 TX-FARM - 18 tanks c-102 U-203
5-112 c-110 TY-FARM - 6 tanks C-104 U-204
c-111 c-105
SX-101 c-112 U-101 c-107
$X-102 c-201 U-104 c-108
SX-103 c-202 ' U112 c-109
SX-104 c-203 U-102 c-110
$X-105 C-204 U-202 c111
SX-106 P c-112
c-201
T-101 C-202
T-104 c-203
T-107 | C-204
T-110 :
T-111
U-102 Controlled, Clean, and Stable (CCS)
u-103
U-105 EAST AREA WEST AREA
U-106 BX-FARM - 12 Tanks TX-FARM - 18 tanks
u-107 TY FARM - 6 tanks
u-108 Enst Area West
u-109 ~
U-110

Note: CCS activities have been deferred
until funding is available.
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