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ACRONYMS
BBI Best Basis Inventory
CH2M HILL M HILL Hanford Group, Inc.

- DCRT sle-Contained Receiver Tank
DIL nable Interstitial Liquid
DLR nable Liquid Rematning

¢ DST sle-Shell Tank
FSAR Final Safety Analysis Report effective October 18, 1999
Gal Gallon
GPM Gallons Per Minute
ILL terstitial Liquid
Kgal ilogallons
IS terim Stabilized
MT/FIC/ Aanual Tape, Food Instrument Corporation, ENRAF Corporation (surface level measurement

ENRAF evices)
OSb Operating Specifications Document
PFP Plutonium Finishing Plant
SHMS Standard Hydrogen Monitoring System
SST S le-Shell Tank
Sw y  Well Liquid
TMACS “ank Monitor and Control System
TPA anford Federal Facility Consent and Compliance Order, “Washington State Department of
£cology, U.S. Environmental Protection Agency, and U.S. Department of Energy,” as amended
Tri-Party Agreement)

TSR [echnical Safety Requirement
TWINS Fank Waste Information Network System
UsSQ Unreviewed Safety Question
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automatic conductivity probes, and recorded and transmitted or entered into the Surveillance Analysis
Computer System. :

Thermocouple (TC) - A thermocouple is a thermoelectric device used to measure temperature. More than
one thermocouple element on a device (probe) is called a thermocouple tree.
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1.0 PURTOSE AND SCOPE

This report is the official inventory for radi-ctive waste stored in underground tanks in the

200 Areas at the Hanford Site. Data that de__ct the status of stored radioactive waste and tank
vessel integrity are contained within the rep ~~t.  1is report provides data on each of the existing
1771 e underground waste storage tar s d 60 smaller miscellaneous underground storage
tanks : dspecii surveillance facilities, and supplemental information regarding tank
surveillance anomalies and ongoing investigations. This report 1s intended to meet the
requirement of U.S. Department of Energy Order 435.1 (DOE-HQ, August 28, 2001,
Radioactive Waste Management, U.S. Department of Energy-Washington, D.C.) requiring the

reporting of waste inventories and space utilization for the Hanford . te Tank Farm tanks.
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Table 4-3. - Footnotes continued

(2)

3)

(4)

%)

(6)

(N

(8)

9)

(10)

(an

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 p

Totals 10,000 211,000

Tank leak volume estimates presented here are being updated as a result of additional vadose zone data, tank leak
volume assessments and review of tanks for retrieval/closure consideration. Future revisions of the tank summary
report will include updated leak volume and radionuclide inventory estimates by farn  d will include near surface and
vadose contamination from sources in addition to tank leaks that will be used for tank closure planning and
performance assessments. Tank leak volume estimates presented here .~ it include (with some exceptions), such
things as: (a) cooling/raw water leaks, (b) intrusions (rain infiltration) ana 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 U-104 was suspected of leaking in 1956. The leak was confirmed in 1961. This report lists the “assumed leaker”
date of 1961. Using standards, tank U-104 would have been declared an assumed leaker in 1956. In 1984, the
criteria designations ur  suspected leaker,” “questionable integrity.” “confirmed leaker,” “declared leaker,” and
“borderline and dormant” were merged into one category now rep  :d as “assu lea ” 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,

LIYY

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
leak or movement of existing radionuclides in the soil. There is no conclusive way to confirm these observations.
(Repeat spectral drywell scans are not part of the current Tank Farm leak detection program but can be run o1 quest a
special needs arise. A select subset of drywells is routinely monitored by the Vadose Zone Characterization Project to
assess movement of gamma-emitting radionuclides in the subsurface. There are currently no functioning laterals and
no plan to prepare them for use).

Methods were used to estimate the leak volumes from these 19 tanks based on the assurnption 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 Kgallon), 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. 1t is likely that some of these tanks have not actually leaked.

: volume estimate is  ied solely on observed liquid level decreases in these tanks. This is considered to be the
: accurate method for estimating leak volumes.

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 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. 1n 1970, the tank was classified as a *‘questionable integrity” tank. Liquid level data
st rdecreases ir vel 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 (p) and (q); refer to
Reference (q) for information on the potential for there to have been leaks from other C-farm tanks (specifically, C-

, C-103, and C-109).

These dates indicate when the tanks were declared to be interim stabilized. In some cases, the official interim

stabi  tion documents were issued at a later date. Also, in some cases, the field work associated with interim
stabilization was comipleted at an earlier date.
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Table 4-3. Footnotes continued

(12)

(13)

(14)

(1

5

)

Tank T-111 was declared an “assunied re-leaker” on February 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 forpt  ing 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 tanks SX-108, SX-109, SX-111, and SX-112 have been re-evaluated
using a Historical Leak Mode! [see Reference (s)]. Inge  1l, 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).

Tri-Party Agreement milestones (M-45 series) were developed that establish a formalized approach for evaluating
impacts on groundwater quality of loss of tank wastes to the vadose zone underlying these tank farms.

SST Vadose Zone Project drilling and testing activities near tank BX-102 were completed in March 2001. A borehole
(299-E33-45) was drilled through the postulated uranium plume resulting from the 1951 tank BX-102 overfill event to
confirm the presence of uranium, define its present depth, and survey other contaminants of interest such as Tc-99.
Samples were collected for laboratory analyses.

Borehole W33-46, adjacent to tank B-110, was drilled to a depth of approximately 190 feet in July 2001. Soil samples
were collected for analysis as part of the tank farm vadose zone characterization activities.

On July 31, 2002, the Washington State Department of Ecology issued a letter-directive which suggested a path
forward in dealing with the high *Tc activity in groundwater at well 2909-W23-19 near tank SX-115. No formal
remediation is required, however, extensive purging of the well is to be done concurrent with quarterly sampling. 1n
addition, an array of specific conductivity probes is to be placed in the well to monitor the electrical properties of the
water (*Tc activity is directly proportional to electrical conductivity). A data logger with remote reading capability
together with the specific conductivity probes was installed and fully operational on March 11, 2003.

26



HNF-EP-0182, REV. 211

Table 4-3. - References:

(a)

(b)

()

(d)

(

(2)

(h)

(1)

€]

(k)

M

(m)

()

(0)

(p)

(g}

(r)

(s)

Murthy. K. S., etal., June 1983, Assessment of Single-Shell Tank Residual Liguid Issues at Hanford Site, Washington,
PNL-4 | Pacific Northwest Laboratory, Richland, Washii  n.

WHC,  la, Tank 241-A-105 Leak Assessment, WHC-MR-0264, Westinghouse Hanford Company, Richland,
W ington.

WHC, 1991b, Tunk 241-A-105 Evaporation Estimate 1970 Through 1978, WHC-EP-0410, Westinghouse Hanford
Comp Richiand, Washington.

ith, D. A,, January 1986, Single-Shell Tank Isolation Safety Analysis Report, SD-WM-SAR-006, Rev. 1, Rockwell
nunford Operations, Richland, Washington.

McCann, D. C., and T. S. Vail, September 1984, Waste Status Summary, RHO-RE-SR-14, Rockwell Hanford
Operations, Richiand, Washington.

Catlin, R. J., March 1980, Assessment of the Surveillance Program of the High-Level Waste Storage Tanks at Hanford,
Office of Environmental Compliance and Review, for the U.S. Department of Energy, Washington D.C.

Baumhardt, R. J., May 15, 1989, Letter to R. E. Gerton, U.S. Depa  =nt of Energy-Richland Op¢  ions Office,
Single-Shell Tunk Leak Volumes, 8901832B R1, Westinghouse Hanford Company, Richland, Washington.

WHC, 1990a, Occurrence Report, Surface Level Measurement Decrease in Single-Shell Tank 241-AX-102,
WHC-UO-89-023-TF-05, Westinghouse Hanford Company, Richland, Washington. -

Groth, D. R, July 1, 1987, Internal Memorandum to R. J. Baumhardt, Liguid Level Losses in Tanks
241-C-201, -202 and -204, 65950-87-517, Westinghouse Hanford Company, Richland, Washington.

Groth, D. R., and G. C. Owens, May 15, 1987, Internal Memorandum to J. H. Roecker, Tank 103-A Integrity
Evaluation, Rockwell Hanford Operations, Richland, Washington.

Dunford, G. L., July 8, 1988, Internal Memorandum to R. K. Welty, Engineering Investigation: Interstitial Liquid
Level Decrease in Tank 241-SX-104, 13331-88-416, Westinghouse Hanford Company, Richland, Washington.

WHC, 1992a, Tunk 241-SX-108 Leak Assessment, WHC-MR-0300, Westinghouse Hanford Company, Richland,
Washington.

WHC, 1992b, Tank 241-SX-109 Leak Assessment, WHC-MR-0301, Westinghouse Hanford Company, Richland,
Washington.

WHC, 1992¢, Tank 241-SX-115 Leak Assessment, WHC-MR-0302, Westinghouse Hanford Company, Richland,
Washington.

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

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

WHC, 1993, 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.

27





















8]

TTOY A

HNF-EP-0182,F V.211

DIS RIBUTION LIST

Congress of the United States
U.S. Senate

717 Hart Senate Building
Washington D.C. 20510

Senator Ron Wyden

U.S. House of Representatives
1323 Longworth House Office Building
Washington D. C. 20515

Congressman Richard “Doc” Hastings, 4th District
Atten: Jeff Markey

U.S. Departm o "7 "guarters
1000 Independence Avenue, SW

Washington, D. C. 20585
Harry Calley EM-44 Cloverleaf Bldg.
U.S. Department of Energv-Headquarters

19901 Germantown Rd
Germantown, MD 20874

Kurt Juroff EM-22 Cloverleaf Bldg.

Washington State Depa
Radiation Protection

7171 Cleanwater Lane

P. O. Box 47827
Olympia, WA 98504-7827

Allen W. Conklin

Oregon Depar nt of Energy
Nuclear Safety Division

625 Marion St. NE

Salem, OR 97301

Dirk Dunning, P.E.

Distr-1










