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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 Liquid 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/ Manual Tape, Food Instrument Corporation, ENRAF Corporation (surface level measuremer
ENRAF  devices)

OSD 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 Con and Compliance Order, “Washington State Department of

Ecology, U.S. Environmental Protection Agency, and U.S. Department of Energy,” as amended
(Tri-Party Agreement)

TSR Technical Safety Requirement
TWINS Tank Waste Information Network System
UsQ Unreviewed Safety Question
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Tank Integrity

A-men 47 eaker - The integrity classification of a waste storage tank for which surveillance dataind ea
loss or nquid attributed to a breach of integrity.

©--ind - The integrity classification of a waste storage tank for which surveillance data indicate nolo  f
Iiquid attributed to a breach of integrity.

Surveillance Instrumentation

Annulus - The annulus is the space between the inner and outer shells on D™ 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.

Automatic FIC - An automatic waste surface level measurement device is manufactured by the Food
Instrument Corporation (FIC). The instrument consists of a conductivity ~ ctrode (plummet) connected to
a calibrated steel tape, a steel tape reel housing and a controller that autor  ically raises and lowers the
plummet to obtain a waste surface level reading. All FIC gauges are reac  anually. 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. Insc  :ases, neutron-moisture sensors were used to monitor moisture in the soi i 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 ATGLe '™ - - -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, 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 Computer Interface Unit
(CIU). The CIU allows fully remote communication with the gauge, minimizing tank farm entry.

" rals - 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 1
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 Observation Well (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. 1. 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 LOWs installed in SSTs that contain or are
capable of containing greater than 50 Kgallons of drainable interstitial liquid. All of the LOWSs are
monitored weekly with the exception of TX-108 which is monitored by request only. Two LOWs inst: d
in DSTs §Y-102 and AW-103 are used for special, rather than routine, surveillance purposes only.
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Table 4-2. — Footnotes continued

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

An intrusion investigation was completed on tank 241-B-202 in 1996 and it was determined that this tank no I¢
meets the recently updated administrative procedure for 200 series tanks.

3) Original interim stabilization data are missing on four tanks: 241-B-201, T-102, T-112, and T-201. In Februar ’h,
three additional tanks were added to those missing st ization 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 o1 ne
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 signsof ¢ ing
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 J 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 appearsdryand s vs
signs of cracking due to saltwell pumping. There is approximately a 5-foot wide poo! 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 ust
20, 2002. The surface is a rough, yellowish-gray saltcake waste with an irregular surface of visible cracksand:  ves
due to saltwell pumping. The waste surface appears to be dry and shows no standing water within the tank.

(N Tank 241-BY-105 was declared Interim Stabilized on March 7, 2003, the declaration letter to DOE was issued ch
25,2003. An in-tank video was taken January 5, 2003. The surface is a rough, yeliowish brown saltcake wast¢ ~ han
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 sc 1
shows no evidence of supernatant liquid.

(8) Tank 241-SX-103 was declared Interim Stabilized on May 31, 2003; the declaration letter to DOE 1 ssued J 13,
2003. An in-tank video was taken December 31, 2001. The upper waste surface is uneven and rough, with manv
cracks and shelves due to surface drying caused by saltwell pumping. All estimations regarding waste dimensic  ~ere

obtained by comparison with known dimensions of installed in-tank equipment.

9) 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.

10) 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, crustv flat
surface saltcake waste with a fairly uniform surface of large cracks and pocked holes that were created asthe su e
was dried out by saltwell pumping. The waste surface is dry and shows no standing water.

an Tank 241-C-103 was declared Interim Stabilized on July 11, 2003, due to major equipment failure; the declarati
letter to DOE was issued August 13, 2003. An in-tank video was taken March 3, 2003. The surface is a dry-cr. d
brown sludge type waste, which appears to be relatively level and to have more cracking near the tank walls. Tl isa
roughly 3-foot diameter supernatant pool around the sattwell screen. There are also small supernatant pools aro  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.

(12) 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 p.  ing.
The waste surface appears to be dry and shows no standing water. A cylindrical poo! (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 4-4. Footnotes continued

(a2

(13)

(14)

(15)

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 the referenced report).

Tri-Party Agreement milestones (M-45 series) were developed thates  ish 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) wa  lled through the postulated uranium plume resulting from the 1951 tank BX-102 overfill event to
confirm the preseuce 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 coliected 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 299-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. 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.

27
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Table 4-4. - References:

(a)

(b)

(©

(d)

(e)

®

(8)

(h)

M

Q)

(k)

M

(m)

(n)

(o)

(p)

Q)

(s)

Murthy, K. S., et al., June 1983, Assessment of Single-Shell Tank Residual Liquid Issues at Hanford Site, Washi  ton,
PNL-4688, Pacific Northwest Laboratory, Richland, Washington.

WHC, 1991a, Tank 241-A-103 Leak Assessment, WHC-MR-0264, Westinghouse Hanford Company, Richland,
Washington.

WHC, 1991b, Tank 241-A-105 Evaporation Estimate 1970 Through 1978, WHC-EP-0410, Westinghouse Hanford -
Company, Richland, Washington.

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

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

Baumbhardt, R. J., May 13, 1989, Letter to R. E. Gerton, U.S. Department of Energy-Richland Operations Office,
Single-Shell Tank 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-03, Westinghouse Hanford Company, Richland, Washington.

Groth, D. R., July 1, 1987, Internal Memorandum to R. J. Baumhardt, Liquid 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, Intemal Memorandum to J. H. Roecker, Tank 103-4 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, Tank 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, 1992c, Tank 241-SX-115 Leak Assessment, WHC-MR-0302, Westinghouse Hanford Company, Richland,
Washington.

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, A History of the 200 Area Tank Farms, WHC-MR-(132, 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, 4nalysis of SX Farm Leak Histories - Historical Leak Model
(HLM), HNF-3233, Rev. 0, Los Alamos National Laboratory, Los Alamos, New Mexico.

28





































3

ONSITE

1

HNF-EP-0182, REV. 195

MACTEC
8310 Centerbrook Place
Alexandra, VA 22308

Stanley Blacker, Vice President
Do not remove from distribution without permission from addressee

CH2M HI" ™

9191 S. Jamaica St.
Englewood, CO 80112

Dr. Bob Iotti, President and General Manager
Do not remove from distribution without permission from addressee

Wa ~ " igton State Department of Ecologv
1315 W. 4™ Avenue

Kennewick, WA 99336-6018

Brenda Jentzen
Jeff Lyon
Nancy Uziemblo

Tri-Citv Herald
P.O. Box 2608

Tri-Cities, WA 99302
John Stang

Robert J. Cash
114 Somerset
Richland, WA 99352-1966

Richard Welty

409 S. 41% Ave

W. Richland, WA 99353

Do not remove from distribution without permission from addressee

Gary Dunford

2417 Mark Ave
Richland, WA 99352

S. M. Stoller Corporation
P. D. Henwood B2-62

General Accounting Office
C. R. Abraham A1-80

Washington State Department of Ecology
Library B5-18

Distr-2



HNF-EP-0182, REV. 195

U.S. Environmental " “:ction Agency

David Bartus B5-18
T :nt of Energy

C. J. Bosted H6-60
D. C. Bryson H6-60
M. E. Burandt H6-60
V. L. Callahan H6-60
S. H. Pfaff H6-60
W. Hewitt (YAHSGS) H6-60
D. H. Irby H6-60
C. S. Louie H6-60
D. L. Noyes H6-60
Wen-Shou Liou H6-60
J. L. Polehn H6-60
R. A. Quintero H6-60
M. J. Royack H6-60
R. W. Russell III H6-60
A.J. Stevens H6-60
Reading Room H2-53
- " National, Inc.

r. ). Brackenbury  (3) H4-02/MS1-B
Neil Brosee H4-02/MS12-2B

Pacific National Northwest Laboratories

S. F. Bobrowski K7-28
F. L. Leverenz, Jr. K6-04
B. E. Opitz K6-75
T 0 0 T - 0™ ted Companies
D. I Allen H6-03
J. C. Allen-Floyd H6-64
D. B. Amerine R2-50
E. S. Aromi H6-63
J. J. Badden S5-07
M. V. Berriochoa ) H6-04
K. M. Bowen R2-12
J. M. Conner S5-08
Q. R. Decker S5-24
C. DeFigh-Price R2-58
M. A. Fish R1-14
R. A. Dodd S7-83
J. G. Field H6-62
K. D. Fowler S5-08
R. Frink S5-03
K. A. Gasper H6-03
M. S. Gerber B3-30
B. M. Hanlon 6) R1-14
B. A. Hasty H6-04
K. L. Hennesay (6) R1-10
B. A. Higley R2-12
T. M. Hohl R2-12

Distr-3



HNF-EP-0182, REV. 195

P. Jennings S7-67
T. E. Jones E6-35
M. R. Kembel $5-07
N. W. Kirch R2-58
M. A. Knight R1-14
J. S. Konyn H6-64
J. G. Kristofzski H6-03
J. A. Lechelt S5-08
V. E. Mehrer R3-86
A. N. Naiknimbalkar R2-12
R. Ni H6-03
S. L. Orcutt R2-12
L. L. Payne R1-14
R. S. Popielarczyk R2-58
B. J. Rabe $5-07
R. E. Raymond H6-03
W. E. Ross R2-50
T.L. Sams h6-07
D. J. Saueressig S7-20
L. M. Sasaki S7-90
N. J. Scott-Proctor S5-00
G. A. Stanton, Jr. S7-03
R.J. The S7-03
J. A. Voogd S5-23
200 East Shift Office S§7-02
Environmental

Data Mgmt Center  (2) H6-08
Environmental Library R1-51

Distr-4






