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GLOSSARY

General

(" -~ “terization - 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 and 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.

S tant Liguid - The liquid above the solids orin e liquid pools covered by floating soli  in waste
st tanks.

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

Interim Stabilization (Single-Sh:  Tanks only)

T-s-—ie- Cu-Lit-gd (1S) - A tank which contains less than 50 Kgallons of drainable interstitial liquid and less
than > 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.

T "ump - The centrifugal pump and jet assembly used 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 extend through
the tank waste to near the bottom of the tank.

Retrieval/Closure-(Single-Shell Tanks only)

Moo 77 _ Final closure of the operable units (tank farms) shall be defined as regulatory approval of
complenon 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. Per OSD-T-151-00031 a tank is officially in
“retrieval status” if one of two conditions is meet: either waste has been physically removed from the tank
by retrieval operations, or preparations for retrieval operations are directly responsible for rendering the
leak or intrusion monitoring instrument “out of service”.

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.
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Sound - The integrity classification of a waste storage tank for which surveillance data indicate no loss of
liquid attributed to a breach of integrity.75

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 or ENRAFs are the primary means o1 :ak detection for all
DSTs. The Leak Detection System may not be replaced by, but may be supplemented by, the operation of
an annulus ventilation system Continuous Air Monitor (CAM).

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 gamma logging
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 - The ENRAF gauge, fabricated by ENRAF Incorporated, determines
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 Cor  uater Interface Unit
(CIU). The CIU allows fully remote communication with the gauge, minimizing tank farm entry.

Laterals - Laterals are horizontal drywells positioned 8 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.

Liguid Observation W« “LOW) - In-tank liquid observation wells are used for monitoring the ILL in
single-shell tanks. The 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 LOWs are 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. The OSD-T-151-00031 identifies v ich LOWs are
designated as the primary monitoring device in the SSTs. All of the SST LOWs are monitored quart y.
Two LOWs installed in DSTs SY-102 and AW-103 are used for special, rather than routine, surveillance

purposes only.

Surface Levels - The surface level measurements in all waste storage tanks are monitored by manual probes
or ENRAFs, and recorded and transmitted via the Surveillance Analysis Computer System.
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1.0 PURPOSE AND SCOPE

This report is  : official inventory for radioactive 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 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 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 Site Tank Farm tanks.
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Tank Leak Volume Estimates

In Waste Tank Summary Report for Month Ending September 30, 2005, HNF-EP-0182, Rev.
210, the leak volume estimates were revised per Tank Farm Vadose Zone Contamination Volume
Estimates, RPP-23405, Rev. 1. The Washington State Department of Ecology has submitted
comments on Tank Farm Vadose Zone Contamination Volume Estimates and until these
comments ha'  been resolved, the previous leak volume estimates have been reinstated

Subsequent to issuance of RPP-23405, the U.S. Department of Energy and the Washington State
Department of Ecology agreed on a process to update leak volume estimates and the conclusions
presented in PP-23405 (DOE-ORP 06-TPD-059). Pursuant to that commitment, RPP-32681,
Rev. 0, Process to Assess Tank Farm Leaks in Support of Retrieval and Closure Planning
established the process to develop estimates of tank farm leak loss inventories. The process is
used toassess ' :sc eof 7 le  when necessary to support ter  :val
technology selections, and r nd update volume estimat. and inventories for previor 'y
identified tank leaks. Ifthe results suggest a change to the tank’s integrity classification, the
Tank Leak Assessment Process TFC-ENG-CHEM-D-42 would be invoked. The bases for
revisions to leak volume estimates or for changes to tank integrity resulting from this activity are
footnoted after table 4-3.

DST Space Gains

OSD-T-151-00007 Operating Specification for Double-Shell Storage Tanks, has updated the
operating limits in the double-shell tanks. Currently all tank farms except AP-Farm assume
Normal C rating ™ "mits. AP-Farm assumes the Maximum Operating Limit of 449 inches,
which res s in space gains of 726 Kgal.

11
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Table 4-1 Footnotes:

®

®

(10)

(an
(12)

C-201: Nominal Waste Volume: Total waste 144 gallons; sludge 145 gallons; supernatant 2 gallons (RPP-29441 Rev. 0 Post-Retrieval
Waste Volume Determination for Single-Shell Tank 241-C-201)

C-103: Nominal Waste Volume: Total waste 2529 gallons; sludge 2282 gallons; supernatant 247 gallons (RPP-RPT-33060 Rev. 0
Demonstration Retrieval Data Report for Single-Shell Tank 241-C-103)

C-204 Nominal Waste Volume: Total waste 137 gallons; sludge 134 gallons; supernatant 3 gallons (RPP-RPT-34062 Rev. 0
Demonstration Retrieval Data Report for Single-Shell Tank 241-C-204)

C-108: The Fiscal Year 2007 fourth quarter Best-Basis Inventory update estimated the total volume to be 7700 gallons.

C-109: The Fiscal Year 2008 Third Quarter Best-Basis Inventory updated estimated the total waste to be 7800 gallons. Approximately
800 gallons of water was added to the tank while flushing transfer lines, leaving the final estimate to be 8600 gallons.

19
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Table 4-2 Footnotes:

@

3)

@

&)

(6

@)

®)

®

(10)

(In

Although tanks 241-BX-103, T-102, and T-112 met the interim stabilization administrative procedure at the time
they were stabilized, they no longer meet the updated administrative procedure. The tanks were re-evaluated in
1996 and a letter was issued to DOE-RL recomnr  ling that no further pumping be performed on these tanks,
based on an economic evaluation. In February 2000, it was determined that five tanks no longer met the
stabilization criteria (241-BX-103, T-102, and T-112 exceed the supernatant criteria, and BY-103 and C-102
exceed the Drainable Interstitial Liquid [DIL]criteria).

An intrusion investigation was completed on tank 241-B-202 in 1996 and it was determined that this tank no
longer meets the 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.
Approximately 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 declaration letter to DOE was issued
June 28, 2002. The surface 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 tc  JE was issued
August 20, 2002. The surface is a rough, yellowish-gray saltcake waste with an irregular surtace of visible
cracks and shelves due to saltwell pumping. The waste surface appears to be dry and shows no standing water
within the tank.

Tank 241-BY-105 was declared Interim Stabilized on March 7, 2003; the declaration letter to DOE was issued
March 25, 2003. An in-tank video was taken January 5, 2003. The surface is a rough, yellowish brown saltcake
waste with an irregular surface of visible lumps and shelves that were created as the surface was dried out by
saltwell pumping. 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 ir 1k equipment.

Tank 241-AX-101 was declared Interim Stabilized on June 2, 2003. The declaration lefter to DOE was issued
January 19, 2004. An in-tank video was taken November 5, 2003. The surface isa drn  aky, 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 75, 2003. The surface is
a dry, crusty, flat surface saltcake waste with a fairly uniform surface of large cracks a1 socked 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 ¥ h 3, 2003. The surface
is a dry-cracked brown 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.

22
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Table 4-2 Footnotes:

(12)

(13)

(14)

(15)

(16)

(17

(18)

(19)

(20)

€2y

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.

Tank 241-S-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 saltwell screen.

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

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

Tank 241-A-101 was declared Interim Stabilized on November 10, 2003. The declaration letter to DOE 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.

Tank 241-S-111 was declared Interim Stabilized on December 15, 2003, due to major equipment failure. The
declaration letter to DOE was issued May 26, 2005.

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.

Tank BY-106 was declared Interim Stabilized on December 31, 2003. The declaration letter to DOE was issued
June 30, 2005.

Tank U-108 was declared Interim Stabilized on March 18, 2004, due to major equipment failure. The
declaration letter to DOE was issued September 8, 2004.  An in-tank video was taken March 8, 2004. The
waste is a smooth, brownish saltcake waste with irregular patches of white salt crystals that were created as the
waste was dried out by saltwell pumping. The surface appears to be dry with evidence of cracking and no
standing water.

Stabilization requirements are held in abeyance during retrieval. (3™ Amendment to Consent Decree CT-99-
5076-EFS)

23
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Table 4-3 Footnotes:

@

3

G

®)

(6)

(7

®)

®

(10)

an

(12)

(13)

(14)

Tank leak volume estimates presented here are being updated as a result of tank leak volume assessments and review of
tanks for retrieval/closure consideration. 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 (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 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.

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.
(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 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 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 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-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 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 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 ther renced report).

26
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Table 4-3 Footnotes:

(15)

Leaks from Tanks C-101 and C-110 were re-assessed in RPP-ENV-33418 Rev. 0 Hanford C-Farm Leak Assessments
Report: 241-C-101 and 241-C-110. The report is being revised to incorporate Tanks C-105, C-111, and C Tank Farm
UPRs.
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()]
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Table 5-1 Footnotes:

3)

(&)

(6)

(7

®)

®

(10)

(an

A leak assessment was performed because of the 0.5 inch liquid level decrease between early October 2005 and January
31, 2006. The leak assessment concluded that a tank leak was the most likely explanation for the level trend. The leak
assessment report (RPP-RPT-29163) was issued on March 17, 2006.

Solids volume in the tank is not known. Sample activities conducted during November, 1999 concluded that there were
approximately 7 to 9” of solids beneath the east riser and no solids beneath the west riser (HNF-5985 Rev. 0 ER-311
Flammable Gas Response and Findings). The remaining liquid in the tank was evaporated to dryness between October
13, 2006 and February 15, 2007. A subsequent video inspection on March 17, 2007 indicated no remaining free liquid
was present (07-TOD-026).

A leak assessment was performed because of a steady, predictable liquid level decrease of ~ 0.33 inches/year since the
early 1980’s. The tank was designated as an “Assumed Leaker” in 1985, but had no record of a formal leak assessment.
The leak assessment report (RPP-ASMT-35057) was issued on October 10, 2007.

A leak assessment was performed because of the 0.7 inch level decrease between January 2004 and February 2006. The
leak assessment concluded that a tank leak was the most likely explanation for the level trend. The leak assessment
report (RPP-RPT-29711) was issued on May 12, 2006.

Pumping of the remaining free liquid from the tank was completed October 25, 2006 (06-TOD-090). An estimated 75
to 110 gallons of sludge, and 10 gallons of free liquid remain in the tank (RPP-RPT-31779 Rev. 0 24/-UX-3024 Catch
Tank Liquid Mitigation Completion Report). The high  mate of 120 gallons total waste is reported in the table.

A leak assessment was performed because of a 1.25 inch liquid level decrease between July, 2006 and November, 2006.
The leak assessment concluded that the level decrease was the result of evaporation from an operating exhauster
connected to tank 241-ER-311. This was confirmed when the exhauster was shut down a1 he liquid level stabilized.
The tank remains classified as a “sound” tank. The leak assessment report (RPP-ASMT-33741) was issued on June 25,
2007.

Following stabilization, the remaining volume of liquid in the tanks and sumps was estimated to total no more than 659
gallons; the volume of sludge <100 gallons (RPP-12051).

241-AX-151 consists of four 50 gallon diverter tanks (Tanks D — G) located in individual cells and the ~12,200 gallon
capacity 241-AX-151-CT catch tank (stainless steel lined concrete vault and sump referred) receiving drainage from the
pump pit and the four cells.

204-AR Customer Waste Unloading Facility includes a 1,500 gal catch tank enclosed in an stainless steel lined pit and
pit sump; combined capacity of the catch tank and pit are 4,550 gallons (WHC-SC-WM-SAR-040 Rev. 1).

244-CR Vault contains two 40,000 gallon tanks CR-011 and CR-01, and two 15,000 gallon tanks CR-002 and CR-003
in individual cells. A 2004 liquid level assessment reported that 244-CR contained a total of 17,400 gallons of waste in
the tanks and cells (04-TOD-085). Table 5-1 reports the liquid volume in tank CR-003 us:  sreviously as a saltwell

receiver.

AZ-301 is an active part of the DST system.
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