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Table 1-1. Summary of Recent Sampling.

Vapor sample |Gas Tank headspace, riser 1, n/a n/a
(August 1994) 7.3 m (23.9 ft) below top of
riser
[Push mode Solid & |Riser 5 - ’ 3 Segment 1 0
core samples [liquid |Core 37 Segment 2 100
- |(April 14-23, Segment 3 100
1992) Segment 4 100
Riser 7 2 Segment 1 35
Core 38 Segment 2 0
Segment 3 0
Sesment 4 100
Riser ¢ . 3 degiient 1 v
Core 39 Segment 2 80
Segment 3 25
Segment 4 100
Note:
n/a = not applicable

1.2 TANK BACKGROUND

Tank 241-C-110 is located in the 200 East Area C Tank Farm on the Hanford Site. It was
constructed in 1944 and 1945 and went into service in 1946, when it received first-cycle
decontamination waste from B Plant. Later sources of waste included U Plant,
Plutonium-Uranium Extraction (PUREX) Plant, and tanks 241-BY-104, 241-BX-104, and
241-BX-103. Tank 241-C-110 is the first tank in a cascade with tanks 241-C-111 and
241-C-112.

The tank has an operational capacity of 2,010 kL (530 kgal), and currently contains 674 kL
(178 kgal) of dilute complexed waste, existing primarily as sludge. Approximately 106 kL
(28 kgal) of drainable interstitial liquid remains (Hanlon 1997). The tank is not classified as
a Watch List tank (Public Law 101-510); however, it is an assumed leaker, with a leakage
volume estimated at 7.5 kL (2 kgal) of waste. The tank was primary stabilized in 1979 and
underwent partial interim isolation in 1982. Interim stabilization was completed May 1995
and intrusion prevention was completed November 1995. Unreviewed safety questions
associated with tank 241-C-110 at this time include the organic complexant and the
flammable gas unreviewed safety questions. A description of tank 241-C-110 is summarized
in Table 1-2.

1-2
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one percent of the lower flammability limit (LFL). This is well below the safety screening
limit of 25 percent of the LFL. Appendix B provides data from these measurements.

2.1.3 Criticality

The safety threshold limit is 1 g #°Pu per liter of waste. Assuming that all total alpha
activity is from ?°Pu, and using the highest measured density of 1.48 g/mL, 1 g/L of *°Pu is"
equivalent to 41.6 uCi/g of alpha activity. Using the highest density result provides the
lowest threshold limit.

The highest concentration of total alpha activity in any of the samples was 0.140 xCi/g, well
below the limit. Additionally, as required by the DQO, the upper limits (ULs) of the
one-sided 95 percent confidence interval for these results were all less than 0.2 uCi/g;
therefore critic """y is not an issue for this tank. Appendix C contains the method used to
calculate the confidence limits and values.

2.2 HAZARDOUS VAPOR SAFETY SCREENING

The data required to support vapor screening are documented in Data Quality Objective for

Tank Hazardous Vapor Safety Screening (Buckley and Osborne 1995). The vapor screening

DQO addresses the following two technical issues: 1) are potential flammable levels of gases

and vapors generated or released in waste storage tank headspaces above the 25 percent of

the lower flammability limit; and 2) is there potential for worker hazards associated with the |
toxicity of constituents in any fugitive vapor emissions from these tanks? This section

addresses these problems for tank 241-C-110.

2.2.1 Flammable Gas

This is the same requirement as the safety screening flammability requirement. Flammable
gases are not an issue associated with this tank. See Section 2.1.2 for treatment of the
flammability issue.

2.2.2 Toxicity

The vapor screening DQO requires the analysis of ammonia, carbon dioxide, carbon
monoxide, nitric oxide, nitrous oxide, and nitrogen dioxide from a sample. The vapor
screening DQO (Buckley and Osborne 1995) specifies a threshold limit for each of the above
listed compounds. Results indicate that aside from water vapor, the most abundant
constituents in the tank 241-C-110 headspace are ammonia, hydrogen, and nitrous oxide

(B1 el and Huckaby 1995). Ammonia and hydrogen were detected at levels less than
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Table 4-2. Acceptance of Evaluation of Characterization Data and
Information for Tank 241-C-110.

(tank is safe)
Hazardous vapor DQO
Organic solvent pool size

Yes .. Yes
No N/R

Note:
'PHMC Program Office
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Figure A2-1. Riser Configuration for Tank 241-C-110.
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A3.0 PROCESS KNOWLEDGE

The sections below: 1) provide information about the transfer history of tank 241-C-110;
2) describe the process wastes that made up the transfers; and 3) give an estimate of the
current tank contents based on transfer history.

A3.1 WASTE TRANSFER HISTORY

Table A3-1 summarizes the waste transfer history of tank 241-C-110 (Agnew et al. 1997b).
Tank 241-C-110 began receiving waste in May 1946, and by April 1947 was filled with
first-cycle waste (1C). During that time, waste was transferred to tank 241-C-111 through
the cascade line. Supernatant waste was transferred to tank 241-B-106 in the third quarter of
1952.

In the fourth quarter of 1952 and first quarter of 1953, the tank received UR waste. In the
first quarter of 1956, UR waste was transferred from tank 241-C-110 to the CR process vault
through tank 241-C-109.

The tank received organic wash waste from PUREX in the second and third quarters of
1956. Waste was sent to tank 241-BY-112 in the fourth quarter of 1967 and to
tank 241-C-102 in the second quarter of 1969.

From the first quarter of 1970 until the first quarter of 1972, evaporator bottoms waste and
ion exchange waste were sent to the tank from tanks 241-BY-104, 241-BX-104 and
241-BX-103. During this time, supernatant waste was sent to tanks 241-C-108, 241-C-109,
241-C-112, and 241-C-104. Waste was sent to tank 241-C-112 in the third quarter of 1975
and to tank 241-C-103 in the first and second quarters of 1976.

The tank was removed from service in 1976 when salt well pumping began. Salt well

pumping continued through the third quarter of 1977. The tank was primary stabilized in
September 1979, and interim stabilized in May 1995.

Table A3-1. Tank 241-C-110 Major Transfers.!? (2 sheets)

BiPO, process ] 1946-1947 6,066 1,087
241-C-111 1C 1946-1947 {-4,000 -1,057
241-B-106 Supematant | 1952 -1,132 -299

222-U UR/TBP  |1952-1953 1,162 307

A-8
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A4.0 ¢ R...LLANCE DATA

. 241-C-110 st eill e ‘:ludes surface-level ‘:asurements (I , id 1d solid) and
erature monitoring inside the tank (waste and headspace). The data provide the basis
etermining tank integrity.

id-level measurements may indicate if there is a major leak from a tank. Solid
ce-level measurements provide an indication of physical changes and consistency of the
layers.

JRFACE-LEVEL READINGS

tank 241-C-110 surface level is monitored daily using a manual tape. The tank surface
on January 13, 1997 was 157.5 cm (62 in.) as measured using a manual tape.

aphical representation of the volume measurements is presented as a level * "itory graph
gure A4-1.

- DRY WELL READINGS

- 241-C-110 has four dry wells. Dry wells 30-10-02 and 30-10-09 (active before 1990,
nt readings are less than 200 c/s) had readi s greater than the 50 c/s background

tion. Radioactivity in the dry wells was attributed to an assumed leak volume of
) gal (Brevick et al. 1997).

INTERNAL TANK TEMPERATURES

241-C-110 contains a single thermocouple tree located in riser 8, with 11 thermocouple
s. Thermocouples 5, 6, 8 and 9 are out of service. Temperature recor~ obtained

the Surveillance Analysis Computer System (SACS) showed that betwee.. November
and the present, temperatures readings ranged from a low of 8.8 °C (47.8 °F) to a

of 47.8 °C (118 °F).

average temperature of the SACS data from January 1996 through January 1997 was

°C (67.3 °F), the minimum was 17.5 °C (63.5 °F), and the maximum was 22.4 °C

) °F). The high temperature on January 13, 1997 was 19.6 °C (67.3 °F) on

nocouple 1 (located in the waste) and the minimum was 18.0 °C (64.4 °F) on

aocouple 10 (located in the headspace). A graph of the weekly high temperatures can be
1 in Figure A4-2. Plots of the individual thermocouple readings can be found in the

C 'lank Farm supporting document for the HTCE (Brevick et al. 1997).
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A4.4 TANK 241-C-110 PHOTOGRAPHS

The August 1986 photographic montage (Brevick et al. 1996) of tank 241-C-110’s interior
shows a rust-red sludge surface with pools of supernatant. Debris in the photo includes black
tubing and old level measurement tapes. The tank was salt well pumped after these photos
were taken; however, the photographic montage should represent the current appearance of
the tank’s waste. ‘
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APPENDIX B

SAMPLING OF TANK 241-C-110
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where

Y, = laboratory results from the k* duplicate from the j* composite in the i*
core in the tank

U =  the grand mean

S, = the effect of the i® core

n; = the effect of the j* composite in ;lle i* core

A =  the Tfect of the k™ analytical result from the j* composite in the i® core

a the number of cores

b, =  the number of composites in the i® core

¢; =  the number of analytical results from the j* composite in the i® core.

.ue variables S; and C; are assumed to be random effects. These variables and Ay, are

¢ umed to be uncorrelated and normally distributed with means zero and variances ¢*(S),
0*(C), and ¢*(A), respectively. Estimates of 0*(S), ¢*(C), and ¢*(A) were obtained using
restricted maximum likelihood estimation techniques. This method, applied to variance

component estimation, is described in Harville (1977). The statistical results were obtained
ng the statistical analysis package S-PLUS? (Sta i 1993).

*Trademark of Statistical Sciences, Inc., Seattle, Washington.
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APPENDIX D
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I. NON-ANALYTICAL DATA
Ia. Models/Waste Type Inventories/Campaign Information

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

e Contains single-shell tank fill hlstory and primary campaign/waste type
information up to 1981.

Jungfleisch, F. M., and B. C. Simpson, 1993, Preliminary Estimation of the
Waste Inversories in Hanford Tanks Through 1980, WHC-SD-WM-TI-057Z,
Rev. 0A, Westinghouse Hanford Company, Richland, Washington.

e A model based on process knowledge and radioactive decay estimations
using ORIGEN for different composmons of process waste streams
)] ot 1,8 npos "~ i1s]
Assumptions about waste/waste types and solubility parameters/constramts
are also given.

Schneider, K. J., 1951, Flowsheets and Flow Diagrams of Precipitation
Separations Process, HW-23043, Hanford Atomic Products Operation,
Richland, Washington.

e Contains compositions of process stream waste before transfer to 200 Area
waste tanks.

Ib. Fill History/Waste Transfer Records

Agnew, S. F., R. A. Corbin, T. B. Duran, K. A. Jurgensen, T. P. Ortiz, and
B. L. Young, 1995, Waste Status and Transaction Record Summary for the
Northeast Quadrant, WHC-SD-WM-TI-615, Rev. 1, Los Alamos National
Laboratory, Los Alamos, New Mexico.

e Contains spreadsheets depicting all available data on tank additions/
transfers for the northeast quadrant.

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

e Document contains single-shell tank fill history and primary campaign/
waste type information up to 1981.
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Ic.

Id.

Surveilla e/Tank Configuration

Alstad, A. T., 1993, Riser Configuration Document for Single-Shell Waste
Tanks, WHC-SD-RE-TI-053, Rev. 9, Westinghouse Hanford Company,
Richland, Washington.

e Shows tank riser locations in relation to tank aerial view as well as a
description of riser and its contents.

Lipnicki, J., 1996, Waste Tank Risers Available for Sampling,
WHC-SD-WM-TI-710, Rev. 3, Westinghouse Hanford Company,
Richland, W 1ington. '

e Lists tank risers and identifies risers available for sampling.

Tran, T. T., 1 3, Thermocouple Status Single-Shell & Double-Shell Waste
Tanks, WHC-SD-WM-TI-553, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

e Contains operability information and location of thermocouple trees in
Hanfor Site 200 Area underground waste tanks.

Sample Planning/Tank Prioritization

Brown, T. M., T. . Kunthara, and J. W. Hunt, 1996, Tank Waste
Characterization Basis, WHC-SD-WM-TA-164, Rev. 2, Westinghouse
Hanford Cor any, Richland, Washington.

e Summarizes @ technical basis for characterizing the waste in the tanks
and assigns a priority number to each tank.

Grimes, G. W., 1¢ ', Hanford Long-Term Defense High-Level Waste
Management Program Waste Sampling and Characterization Plan,
RHO-CD Rockwell Hanford Operations, Richland, Washington.

e Contains" or characterizing waste, short and long term goals, tank
priority, : is needs, estimates of analyte concentrations per waste type,
and a characterization flowsheet.

Hill, J. G., W. 1. Winters, B. C. Simpson, J. W. Buck, P. J. Chamberlain, and
V. L. H ter, 1991, Waste Characterization Plan for the Hanford Site
Single-Shell Tanks, WHC-EP-0210, Rev. 3, Westinghouse Hanford
Compar F hland, Washington.

e  Analytical plan for the 1992 core sampling of tank 241-C-110.
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Winkelman, W. D., J. W. Hunt, and L. J. Fergestrom, 1996, Fiscal Year 1997
Tank Waste Analysis Plan, WHC-SD-WM-PLN-120, Rev. 1, Lockheed
Martin Hanford Corporation, Richland, Washington.

e Document contains TPA require1 nt-driven TWRS Characterization
program information and a list of tanks addressed in fiscal year 1997.

Deaton, D. E., 1990, <no subject>, )SP to R. S. Edrington, August 6),
Westinghouse Hanford Company, Richland, Washington.

o Contains a list of analyses requests be run on liquid samples from
tank 241-C-110. -

Ie. Data Quality Objectives/Customers of Characterization Data

Dukelow, G. T., J. W. Hunt, H. Bab , and J. E. Meacham., 1995, Tank Safety
Screening Data Quality Objective, WHC-SD-WM-SP-004, Rev. 2,
Westinghouse Hanford Company, Richland, Washington.

e Contains objectives to sample all tanks for safety concerns (ferrocyanide,
organic, flammable gas, and criticality) as well as decision thresholds for
energetics, criticality and flammr  ility.

Edrington, R. S., 1994, Waste Comp. ility Assessment of Tank 241-C-102,
Tank 241-C-107, and Tank 241 110 Waste To Be Pumped to CR-003
Vault, (internal memorandum #7CF10-032-094 to R. Ni, Septer er 28),
Westinghouse Hanford Company, Richland, Washington.

e Contains a compatibility study of the wastes in tanks 241-C-102,
241-C-107, and 241-C-110 using sampling data.

Dodd, R. A., 1994, Waste Compatibi ' Assessment of Tank 241-C-102,
Tank 241-C-107, and Tank 241-C-110 Waste To Be Pumped to
Tank 241-AY-101 via DCRT CR-003 Vault, (internal
memorandum #7CF10-062-094 to R. E. Raymond, November 22),
Westinghouse Hanford Company, Richland, Washington.

o Contains a compatibility study of the wastes in tanks 241-C-102,
241-C-107, and 241-C-110 with the waste in tank 241-AY-101 using
sampling data.

3"Don’t Say It - Write It" memorandum
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Keele, B. D., 1992, The Radiological Characterization of BX-107 and C-110
Core segments as Received by the Laboratories, (internal
memorandum #12240-SAS92-059 to B. C. Simpson, August 11),
Westinghouse Hanford Company, Richland, Washington.

e Contains in cask core sample GEA scan analysis results.

Caprio, G. S., 1995, Vapor and Gas Sampling of Single Shell Tank 241-C-110
Using the Vapor Sampling System, WHC-SD-WM-RPT-126, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

e Contains vapor sampling analysis results from August 18, 1994, vapor
sampling of tank 241-C-110.

Huckaby, J. L., and D. R. Bratzel, 1995, Tank 241-C-110 Headspace Gas and
Vapor Cha eri ion Results For Samples Collected in August 1994,
WHC-SD-WM-ER-464, Rev. 1A, W ise} ford " m vy,
Richland, Washington.

e Contains vapor sampling analysis results from August 18, 1994 vapor
sampling of tank 241-C-110.

Bechtold, D. B., 1991, Total Cyanide Results For Tank Farm Supernates, (DSI
to R. J. Cash, March 13), Westinghouse Hanford Company, Richland,
Washington.

e Contains cyanide sample analysis results for a few tanks including
tank 241-C-110.

Jensen, L., and K. M. Remund, 1994, Statistical Characterization Report for
Single-Shell Tank 241-C-110, WHC-SD-WM-TI-585, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

e Contains a statistical evaluation of the tank core sample laboratory analysis
results.

Ligotke, M. W., T. W. Clauss, K. H. Pool, R. B. Lucke, B. D. McVeety,
G. S. Klinger, K. B. Olsen, M. McCulloch, J. S. Fruchter, and
S. C. Goheen, 1995, Vapor Space Characterization of Waste
Tank 241-C-110: Results from Samples Collected on 8/18/94, PNL-10645,
Pacific Northwest Laboratory, Richland, Washington.

e Contains vapor sampling analysis results from August 18, 1994, vapor
sampling of tank 241-C-110.
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IIb.

Shaver, R. L., 1993, Single Shell Tank Waste Characterization, Tank 241-C-110
Cores 37, 38 and 39, WHC-SD-WM-DP-027, Rev. 0D, Westinghouse
Hanford Company, Richland, Washington.

e Contains 1991 tank core sample laboratory analysis results.

Sampling of Tanks with Similar Waste Type (1C)

Benar, C. J., K. M. Remund, and J. M. Tingey, 1996, Tank Characterization
Report For Single-Shell Tank 241-B-111, WHC-SD-WM-ER-549, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

e Contains information on 1C waste type.

Raphael, G. F., 1996, Tank Characterization Report For Single-Shell
Tunk 241-BX-107, WHC-SD-WM-ER-539, Rev. 0, Westinghouse Hanford
Company, Richland, Washington.

e Contains information on 1C waste type.

. COMBINED ANALYTICAL/N V-ANALY [CAL DATA

IIla. Inventories from Campaign and Analytical Information

Agnew, S. F., J. Boyer, R. Corbin, T. Duran, J. FitzPatrick, K. Jurgensen,
T. Ortiz, and B. Young, 1996, Hanford Tank Chemical and Radionuclide
Inventories: HDW Model Rev. 3, LA-UR-96-858, Rev. 0, Los Alamos
National Laboratory, Los Alamos, New Mexico.

e Contains waste type summaries, primary chemical compound/analyte and
radionuclide estimates for sludge, supernatant, and solids, as well as SMM,
TLM, and indivi 1ial tank inventory estimates.

Allen, G. K., 1976, Estimated Inventory of Chemicals Added to Underground
Waste Tanks, 1944 - 1975, ARH-CD-601B, Atlantic Richfield Hanford
Company Operations, Richland, Washington.

e Contains major components for waste types, and some assumptions.

Allen, G. K., 1975, Hanford Liquid Waste Inventory As Of Sept. 30, 1974,
ARH-CD-229, Atlantic Richfield Hanford Company Operations, Richland,
Washington.

e Contains major components for waste types, and some assumptions.
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Kupfer, M. J., 1996, Interim Report: Best Basis Total Chemical and
Radionuclide Inventories in Hanford Site Tank Waste,
WHC-SD-WM-TI-740, Rev. B-Draft, Westinghouse Hanford Company,
Richland, Washington.

e Contains a global component inventory for 200 Area waste tanks; 14
chemical and 2 radionuclide components are currently inventoried.

Schmittroth, F. A., 1995, Inventories for Low-Level Tank Waste,
WHC-SD-WM-RPT-164, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

e Contains a global inventory based on process knowledge and radioactive
decay estimations using ORIGEN2. Pu and U waste contributions are
taken at 1 percent of the amount used in processes. Also compares
information on Tc-99 from both OR_ __3N2 and analyt’ " data.

. Compendium of Data from Other Sources Physical and Chemical

Agnew, S. F., John G. Watkin, 1994, Estimation of Limiting Solubilities for
Ionic Species in Hanford Waste Tank Supernates, LA-UR-94-3590, Los
Alamos National Laboratory, Los Alamos, New Mexico.

e Gives solubility ranges used for key chemical and radionuclide components
based on supernatant sample analyses.

Brevick, C. H., R. L. Newell, and J. W. Funk, 1996, Historical Tank Content
Estimate for the Northeast Quadrant of the Hanford 200 Areas,
WHC-SD-WM-ER-349, Rev. 1A, Westinghouse Hanford Company,
Richland, Washington.

e Contains summary information from the supporting documents for Tank
Farms A, AX, B, BX, BY, and C, as well as in-tank photo collages and
the historical inventory estimates.

Brevick, C.H., J. L. Stroup, and J. W. Funk, 1996, Supporting Document for
the Historical Tank Content Estimate for C Tank Farm,
WHC-SD-WM-ER-320, Rev. 1B, Westinghouse Hanford Company,
Richland, Washington.

e Contains summary tank farm and tank write-ups on historical data and
solid inventory estimates as well as appendixes for the data.- The
appendixes contain the following information: App. C - Level History
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Remund, K. M., and B. C. Simpson, 1996, Hanford Waste Tank Grouping
Study, PNNL-11433, Pacific Northwest National Laboratory, Richland,
Washington.

e Contains a statistical evaluation to group tanks into classes with similar
waste properties.

Shelton, L. W., 1995, Chemical and Radionuclide Inventory for Single and
Double Shell tanks, (internal memorandum #75520-95-007-to R. M. Orme,
August 8), Westinghouse Hanford Company, Richland, Washington.

e Contains a tank inventory estimate based on analytical information.
Shelton, L. W., 1995, Radionuclide Inventories for Single and Double Shell
Tanks, (inte1 ' memorandum #71320-95-002 to F. M. Cooney,
February 14), Westinghouse Hanford Com  y, Richland, Washington.
e Contains a tank inventory estimate based on analytical information.
Shelton, L. W., 1996, Chemical and Radionuclide Inventory for Single and
Double Shell Tanks, (internal memorandum #74A20-96-30 to
D. J. Washenfelder, February 28), Westinghouse Hanford Company,
Richland, Washington.
e Contains an tank inventory estimate based on analytical information.

Van Vleet, R. J., 1993, Radionuclide and Chemical Inventories for the Single
Shell Tanks, WHC-SD-WM-TI-565, Rev. 1, Westinghouse Hanford
Company, Richland, Washington.

e Contains selected sample analysis tables before 1993 for single-shell tanks.
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