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LEGAL DISCLAIMER
This report was prepared as an account of work sponsored by an agency of the United States Government. Neither the United
States Government nor any agency thereof, nor any of their employees, nor any of their contrartors, subcontractors or their
employees, makes any warranty, express or implied, or assumes any legal liability or respon: lity for the accuracy, complete s,
or any third party's use or the results of ¢ 1 use of any information, apparatus, product, or process disclosed, or represents that its
use would not infringe privately owned rignts. Reference herein to any specific commercial product, process, or service by tr:
name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or
favoring by the United States Government or any agency thereof or its contractors or subcontractors. The views and opinions of
authors expressed herein do not necessarily state or reflect those of the United States Government or any agency thereof.

This report has been reproduced from the best available copy.

Printed in the United States of America
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ACRONYMS
BBI Best Basis Inventory
CH2M HILL CH2M HILL Hanford Group, Inc.
DCRT Double-Contained Receiver Tank
DIL Drainable Interstitial Liquid
DLR Drainable iquid Remaining
DST Double-Shell Tank
FSAR Final Safety Analysis Report effective October 18, 1999
Gal Gallon
GPM Gallons Per Minute
ILL Interstitial Liquid
Kgal Kilogallons
IS Interim Stabilized
MT/FIC/ nual Tape, Food Instrument Corporation, ENRAF Corporation (surface level measurement
ENRAF devices)
OSDh Operating Specifications Document
PFP Plutonium Finishing Plant
SHMS Standard Hydrogen Monitoring System
SST Single-Shell Tank
SWL Salt Well Liquid
TMACS Tank Monitor and Control System
TPA Hanford Federal Facility Consent and Compliance Order, “Washington State Department of
Ecology, U.S. Environmental Protection Agency, and U.S. Department of Energy,” as¢  nded
(Tri-Party Agreement)
TSR Technical Safety Requirement
TWINS Tank Waste Information Network System
USQ Unreviewed Safety Question
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GLOSSARY

General

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

Drainable Interstitial Liquid (DIL) -Drainable Interstitial Liquid is calculated based on saltcake and sludge
volumes, calculated porosity values. Interstitial liquid is the liquid that fills the interstitial spaces of the
solids waste. The sum of the interstitial liquid contained in saltcake and sludge minus an adjustment for
capillary height is the initial volume of DIL. Interstitial liquid that is not held in place by capillary forces
will, therefore, migrate or move with gravity.

— /TAT T\

Dr~*~~*'~ Liquid Remainin - The total Drainable Liquid Remaining is the sum of drainable

intersutial liquid and supernatant.

“---ernatant Liquid - The liquid above the solids or in large liquid pools covered by floating solids in waste
storage tanks.

Total Waste - For purposes of this document, solids volume (sludge and saltcake including liquids) plus
supernatant liquid.

Waste Tank §-“-* "7ue - 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. There are currently
no waste tank safety issues.

Interim Stabilization (Single-Shell Tanks only)

Interim Stabilized (IS) - A tank which contains less than 50 Kgallons of drainable interstitial liquid and less
than 5 Kgallons of supernatant. If the tank was jet pumped to achieve interim stabilization, then the jet
pump flow or saltwell screen inflow must also have been at or below 0.05 gpm before interim stabilization
criteria are met. '

Jet Pump - The centrifugal pump and jet assembly are needed to pump the interstitial liquid from the
saltwell screen into the pump pit, nominally a 40-foot elevation rise. Pumping rates vary from 0.05 to about
4 gpm.

Saltwell Screen - The saltwell system is a 10-inch diameter saltwell casing consisting of a stainless steel
saltwell screen welded to a Schedule 40 carbon steel pipe. The casing and screen are to be inserted into the
12-inch tank riser located in the pump pit. The stainless steel screen portion of the system will extend
through the tank waste to near the bottom of the tank.

Retrieval/Closure-(Single-Shell Tanks only)

Clc~--_(C) - Final closure of the operable units (tank farms) shall be defined as regulatory approval of
completion of closure actions and commencement of post-closure actions. For the purposes of this
agreement (Hanford Federal Facility Agreement and Consent Order Change Control Form, Change Number
M-45-02-03), all units located within the boundary of each tank farm will be closed in accordance with
Washington Administrative Code 173-303-610.

Retrieval (R) - The process of removing, to the maximum extent practical. all the waste from a given
underground storage tank. The retrieval process is selected specific to each tank and accounts for the waste
type stored and the access and support systems available. Generally, retrieval is focused on removal of
solids from the tank.
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Tank Integrity

Assumed Leaker - The integrity classification of a waste storage tank for which surveillance data indicate a
loss of liquid attributed to a breach of integrity.

Sound - The integrity classification of a waste storage tank for which surveillance data indicate no loss of
liquid attributed to a breach of integrity.

Surveillance Instrumentation

Annulus - The annulus is the space between the inner and outer shells on DSTs only. Drain channels in the
insulating and/or supporting concrete carry any leakage to the annulus space where conductivity probes are
installed. The annulus conductivity probes and radiation detectors are the primary means of leak detection
for all DSTs.

atig - An automatic waste surface level measurement device is manufactured by the Food
instrument Corporation (FIC). The instrument consists of a conductivity electrode (plummet) connected to
a calibrated steel tape, a steel tape reel housing and a controller that automatically raises and lowers the
plummet to obtain a waste surface level reading. All FIC gauges are read manually. FICs are being
replaced by ENRAF detectors (see below).

Drywells - Historically. the drywells were monitored with gross logging tools as part of a secondary leak
monitoring system. In some cases, neutron-moisture sensors were used to monitor moisture in the soil as a
function of well depth, which could be indicative of tank leakage. The routine gross gamma logging data
were stored electronically from 1974 through 1994; a program was initiated in 1995 to log each of the
available drywells in each tank farm with a spectral gamma logging system. The spectral gammalo ‘ng
system provides quantitative values for gamma-emitting radionuclides. The baseline spectral gamma
logging database is available electronically.

Spectral drywell scans can be run by special request. A select subset of drywells is routinely monitored by
the Vadose Zone Characterization Project to assess movement of gamma-emitting radionuclides in the
subsurface.

ENRAF 854 ATG Level Detector - FICs and some manual tapes are in the process of being replaced by the
ENRAF ATG 854 level detector. The ENRAF gauge, fabricated by ENRAF Incorporated, er nes
waste level by detecting variations in the weight of a displacer suspended in the tank waste. ENRAFs and
future installations will transmit digital level data to TMACS via an ENRAF Computer Interface Unit
(CIU). =CIU ows fully remote communication with the gauge, minimizing tank farm entry.

Laterals - Laterals are horizontal drywells positioned § to 10 feet under single-shell waste storage tanks, 3
per tank, to detect radionuclides in the soil which could be indicative of tank leakage. These drywells can
be monitored by radiation detection probes. Laterals are located only in A and SX farms. There are
currently no functioning laterals and no plan to prepare them for use.

Liquid Observatio ™" "' (LOW) - In-tank liquid observation wells are used for monitoring the ILL in
single-shell tanks. "I'he wells are usually constructed of fiberglass or TEFZEL-reinforced epoxy-polyester
resin (TEFZEL is a trademark of E. I. du Pont de Nemours & Company). A few LOWSs constructed of
steel. Gamma and neutron probes are used to monitor changes in the ILL, and can indicate intrusions or
leakage by increases or decreases in the ILL. There are 70 LOWSs installed in SSTs that contain or are
capable of containing greater than 50 Kgallons of drainable interstitial liquid. All of the LOWs are
monitored weekly with the exception of TX-108 which is monitored by request only. Two LOWs installed
in DSTs SY-102 and AW-103 are used for special, rather than routine, surveillance purposes only.
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Surface Levels - The surface level measurements in all waste storage tanks are monitored by manual or
automatic conductivity probes, and recorded and transmitted or entered into the Surveillance Analysis
Computer System.

Thermr - - ~uple (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.




HNF-EP-0182, REV. 225

METRIC CONVERSION CHAR

METRIC CONVERSION CHART

1 inch = 2.54 centimeters
1 foot = 30.48 centimeters
1 gallon = 3.79 liters

| 1ton J = | 0.91 metric tons

°F=(2°C)+32
5

1 Btuw/h = 0.2931 watts
(International Table)
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1.0 PURPOSE AND SCOPE

This report is the official inventory for radioactive waste stored in underground tanks in

200 Areas at the Hanford Site. Data that depict the status of stored rac »active waste and tank
vessel integrity are contained within the report. This report provides data on each of the existing
177 large underground waste storage tai ; and 61 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 " iergy O1 1 35.1 (DOE-HQ, 1gust 28, 2001,
Radioactive Waste Management, U.S. Department of Energy-Wa ington, D.C.) requiring the

reporting of waste inventories and space utilization for the Hanford Site Tank Farm tanks.
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Table 4-2. — Footnotes continued

3)

(4)

(5)

(6)

(7

(8)

%)

(10

(11)

BX-103, T-102, and T-112 exceed the supernatant criteria, and BY-103 and C-102 exceed the rainable Interstitial
Liquid [DIL]criteria).

Anir ion investigation was completed on tank 241-B-202 in 1996 and it was determined that this tank no longer
meet: :recently updated administrative procedure for 200 series tanks.

Original interim stabilization data are missing on four tanks: 241-B-201, T-102, T-112, and T-201. In February 2001,
three additional tanks were added to those missing stabilization data: 241-A-104, BX-101. and SX-115.

Tank 241-U-109 was declared Interim Stabilized on April 5. 2002. The declaration letter to DOE was issued on June
20.2002. The surface is primarily a brown colored waste with irregular patches of white salt crystal. A ximately
70% of the waste surface is covered by the salt formations. The waste surface appears dry and shows signs of cracking
due to saltwell pumping. There is no visible liquid within the tank. \

Tank 241-U-102 was declared Interim Stabilized on June 19. 2002. The dec on letter to DOE was issued June 28,
2002. The ace is primarily a gray-brown colored cracked waste with irregular patches of white salt crystal.
Approximately 50% of the waste surface is covered by the salt formations. The waste surface appears dry and shows
signs of cracking due to saltwell pumping. There is approximately a 5-foot wide pool of visible liquid within the
saltwell screen depression.

Tank 241-SX-105 was declared Interim Stabilized on August 1. 2002: the declaration letter to DOE was issued August
20. 2002. The surface is a rough, yellowish-gray saltcake waste with an trreguliar surface of visible cracks and shelves
due to saltwell pumping. The waste surface appears to be dry and shows no standing water within  tank.

ink 241-BY-105 was declared Interim Stabilized on March 7. 2003: the declaration letter to DOE was issued March
25,2003. Anin-tank video was taken January 5. 2003. The surface is a rough, yellowish brown  cake waste with an
irregular surface of visible lumps and shelves that were created as the surface was dried out by saltwell pu  ing. The
waste surface appears to be dry and shows no standing water within the tank. A large hole around the saltwell screen
shows no evidence of supernatant liquid.

Tank 241-SX-103 was declared Interim Stabilized on May 31. 2003: the declaration letter to DOE was issued June 13,
2003. An in-tank video was taken December 31. 2001. The upper waste surface is uneven and rough. with many
cracks and shelves due to surface drying caused by saltwell pumping. All estimations regarding waste dimensions were
obtained by comparison with known dimensions of installed in-tank equipment.

Tank 241-AX-101 was declared Interim Stabilized on June 2, 2003. The declaration letter to DOE was issued
January 19. 2004. An in-tank video was taken November 5. 2003. The surface is a dry flaky. crystalline, yellowish-
white saltcake waste in a fairly uniform surface of large cracks that were created as the surface dried out by saltwell
pumping. The surface is dry and shows no standing water in the tank.

Tank 241-U-111 was declared Interim Stabilized on June 25. 2003, due to major equipment failure: the declaration
letter to DOE was issued July 14. 2003. An in-tank video was taken March 25, 2003. The surface is a dry. crusty. flat
surface saltcake waste with a fairly uniform surface of large cracks and pocked holes that were created as the surface
was dried out by saltwell pumping. The waste surface is dry and shows no standing water.

Tank 241-C-103 was declared Interim Stabilized on July 11, 2003. due to major equipment failure: the declaration
letter to DOE was issued August 13. 2003.  An in-tank video was taken March 3, 2003. The surface is a dry-cracked

own sludge type waste. which appears to be relatively level and to have more cracking near the tank walls. There is a
roughly 3-foot diameter supernatant pool around the saltwell screen. There are also small supernatant pools around two
risers and many liquid pockets across the center waste surface. The ENRAF is out of service and there is no liquid
observation well (LOW) installed in the tank.

Tank 241-SX-101 was declared Interim Stabilized on August 14, 2003: the declaration letter to DOE was issued
August 22, 2003. An in-tank video was taken August 6. 2003. The surface is a rough. yellowish gray saltcake waste
with an irregular surface of visible cracks and shelves that were created as the waste was dried out by saltwell pumping.
The waste surface appears to be dry and shows no standing water. A cylindrical pool (approximately 5 foot diameter)
around the saltwell screen shows evidence of apparent supernatant liquid, but upon closer examination, was determined
to be interstitial liquid.
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Table 4-2. — Footnotes continued

(13) Tank 241-8-107 was declared Interim Stabilized on August 28, 2003, due to major equipment failure. Interim
Stabilization documentation was issued February 4, 2004; the declaration letter to DOE was issued February 26, 2004.
An in-tank video was taken December 12. 2003. The waste appears as a flat, dark, sludge-type waste with an irregular
surface of visible cracks created as the waste dried out from saltwell pumping. The waste surface appears to be dry
except for a small pool surrounding the s well screen.

(14) Tank 241-8X-102 was declared Interim Stabilized on August 28, 2003. due to major equipment failure. The
declaration letter to DOE was issued August 4, 2004. An in-tank video was taken December 10, 2003. The waste is a
rough. yellowish-tray saltcake with an irregular surface of visible cracks and shelves that were created as the waste was
dried out by saltwell pumping. The waste surface appears to be dry and shows no standing water on the surface.

(15) Tank 241-U-107 was declared Interim Stabilized on October 7, 2003. e declaration letter to DOE was issued
January 19, 2004. An in-tank video was taken February 4. 2003. e surface is a smooth. brownish saltcake w
irregular patches of white salt crystals created as the waste was dried out from saltwell pumping. e waste surtace
appears to be dry and shows no standing water on the surface.

(16) Tank -A-101 was declared Interim Stabilized on November 10. 2003. ¢ declaration letter to D(  was issued
June 30. 2004. An in-tank video was taken September 5. 2003. The waste appears as a flat. dark, sludge-type waste
with an irregular surface with white clumps of a saltcake-type material. Cracks in the waste surface were created as the
waste was dried out by saltwell pumping. The waste surface is dry except for a small pool around the saltwell screen.

(17) Tank 241-S-111 was declarec terim Stabilized on December 15, 2003, due to major equipment failure. The
declaration letter to DOE was issued May 26, 2005.

(18) Tank 241-S-101 was declared Interim Stabilized on December 29. 2003. The declaration letter to DOE was issued
April 30, 2004. An in-tank video was taken March 2. 2004. The waste appears to be a flat. dark, sludge-type waste
with an irregular surface with white clumps of saltcake. Also visible are cracks in the waste surface that were created
as the waste was dried out by saltwell pumping. The waste surface is dry except for this small pool.

(19) Tank BY-106 was declared Interim Stabilized on December 31. 2003. The declaration letter to DOE s issue¢ .ne
30. 2005.

(20) Tank U-108 was declared Interim Stabilized on March 18. 2004. due to major equipment failnre. The declaration
letter to DOE was issued Sepiember 8, 2004. An in-tank video was taken March 8. 2004. = waste is a smo
brownish saltcake waste with irregular patches of white salt crystals that were created as the waste was dr  out by
saltwell pumping. The surface appears to be dry with evidence of cracking and no standing water.
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Table 4-3. - Footnotes continued

2)

(3)

(4)

(5)

(6)

(N

(8

)

(10)

(11)

Low Estimate ' h 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

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 farm and 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 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  leaks from catch tanks. diversion boxes. encasements, etc.

In many cases, a leak was suspected long before it was identified or con: d. 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 present standards, tank 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,” and
“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.

2

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 on request a
special needs arise. A select subset of drywells is routinely monitored by the Vadose Zone Characterization 'L 1o
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 assun " - 1 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. It is likely that some of these tanks have not actually leaked.

Leak volume estimate is based solely on observed liquid level decreases in these tanks. This is considered to be the
most 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. 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 1ank 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-
102, C-103. and C-109).

These dates indicate when the tanks were declared 1o 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.

27
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Table 4-3. Footnotes continued

(12)

(13)

(14)

(15)

Tank T 1 was declared an “assumed 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  {-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 tanks SX-108, SX-109. SX-111. and SX-112 have been re-evaluated
using a Historical Leak Model [see Reference (s)]. 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).

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 :  ith
forward in dealing with the high *Tc activity in groundwater at well 299-W23-19 near tank SX-115. No iurinal
remediation is required, however, extensive purging of the well is to be done concurrent with quarterly sampling. In
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.
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