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that serve as standard characterization source terms for the various
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double-shell tank 241-AW-106, an evaluation of available information was
performed. This work follows the methodology established in Standard
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HNF-SD-WM-TI-740, Rev. OA (Kupfer et al. 1997).

TR :MARK DISCLAIMER. Reference herein to any specific commercial product, process, or service by
troce name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its
endg---—-=+ recomme—~-“*-- -- favoring by the United States Government or any agency thereof or
its rs or ¢ rs.

Printed in the United States of America. To obtain copies of *-~°s document, contact: Dacument
Control Sepvices, P.0. Box 950, Mailstop H6-08, Richland WA §. .. _, Phone (509) 372-2420;
Fax (509) 376-4989.

hiitsn P Nt 978 95 ] .

Re.cace Approvat / Date Release Stamp

Approved for Public Release

A-6400-073 (01/97) GEF321






















HNF-SD-WM-ER-365, Rev. 1B

This page left intentionally blank.



HNF-SD-WM-ER-365, Rev. 1B

5.0 REFERENCES

Agnew, S. F., J. Boyer, R. A. Corbin, T. B. Duran, J. R. Fitzpatrick, K. A. Jurgensen,
T. P. Ortiz, and B. L. Young, 1997, Hanford Tt : Chemical and Radionuclide
Inventories: HDW Model Rev. 4, LA-UR-96-3860, Los Alamos National Laboratory,
Los Alamos, New Mexico.

Barton, W. B., 1997 Double-Shell Tank Inventory and Material Balance for January, 1997,
(internal  morandum LMHC-9751198 to Distribution, February 10), Lockheed
Martin Hanford Corporation, Richland, Washington.

Brown, T. M., & Eberlein, S. W. Hunt, and T. J. Kunthara, 1996, Tank Waste
Characte ... _tion Basis, WHC-SD-WM-TA-164, Rev. 2, Westinghouse Hanford
Company, Richland, Washington.

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

Ecology, PA and DOE, 1996, Hanford Federal Facility Agreement and Consent Order, as
amended, Washington State Department of Ecology, U.S. Environmental Protection
Agency, and U.S. Department of Energy, Olympia, Washington.

Esch, R. A., 1995, 60-Day Waste Compatibility Safety Issue and Final Results for Tank
241-AW-106 Grab Samples 6AW-95-1, 6AW-95-2 and 6AW-95-3,
WHC-SD-WM-DP-147, Rev. 0, Westinghouse Hanford Company, Richland,
Washingt

Fowler, K. D., 1 5, Dara Quality Objectives for Tank Farms Waste Compatibility Program,
WHC-SD-WM-DQO-001, Rev. 1, Westinghouse Hanford Company,
_..chland, Washington.

I B. M., 1997, Waste Tank S . Report for Month Ending October 31, 1996,
HNF-EP-0182-103, Lockheed Martin Hanford Corporation, Richland, Washington.

; Herting, D. L., 1996, Evaluation to Establish Best-Basis Inventory for Single Shell
Tank 241-AX-102, V. ..C-SD-WM-ER-427, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

Hewitt, E. R., 1996, Tank Waste Remediation System Resolution of Potentially Hazardous

Vapor Issues, WHC-SD-TWR-RPT-001, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

5-1






HNF-SD-WM-ER-365, Rev. 1B

APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS INVEN ORY
FOR DOUBLE-SHELL TANK 241-AW-106




HNF-SD-WM-ER-365, Rev. 1B

This page left blank intentionally.

It




HNF-SD-WM-ER-365, Rev. 1B

APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS
INVENTORY FOR DOUBLE-SHELL TANK 241-AW-106

An effort is underway to provide waste inventory estimates that will serve as standard

. characterization source terms for the various waste management activities (Hodgson and
LeClair, 1996). . As part of this effort, an evaluation of available information for double-shell
tank (DST) 241-AW-106 was performed, and a limited best basis inventory was established.
This work, detailed in the following sections, follows the methodology that was established by
the standard inve ory task.

D1.0 CHEMICAL INFC..MATION SOL..CES
Available waste (chemical) information for tank 241-AW-106 includes:
. Statistical report for limited analytical data on two sludge grab samples obtained
in August 1995

. M.D. Guthrie, 242-A Campaign 96-1 Post Run Document,
WHC-SD-WM-PE-056, Rev 0, 1996

. Mauss, B.M., 1988, 242-4 Evaporator/Crystallizer Fiscal Year 1987 Campaign
Run 87-2 Post-Run Document, WHC-SD-WM-PE-035

. Inventory est__._.tes for this tank generated from the Hanford Defined Waste
odel (Agnew, et al. 1997) developed at the Los Alamos National
y AN,

A list of references used in this evaluation is provided at the end of this Appendix
{Section D5.0).
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D2.0 COMPARISON OF COMPONENT INVENTORY VALUES

Tank 241-AW-106 is currently used as the slurry receiver tank for Evaporator 242-A. The
slurry waste produced during 242-A Evaporator operations is initially transferred to tank
241-AW-106. The slurry waste is then either transferred to another double-shell tank for
storage or rerouted back to 241-AW-102 for further volume reduction. Between A-Evaporator
campaigns tank 241-AW-106 receives miscellaneous waste transfers for temporary storage.

The tank inventory estimates reported in Agnew et al. (1997) were valid as of January 1,
1994. There have been multiple evaporator campaigns in Evaporator 242-A since that date.
Thus, the tank inventory estimates in Agnew et al. (1997) are no longer valid.

D3.0 COMPONENT INVENTORY EVALUATION

The following evaluation was conducted to assess various estimates of tank contents.

D3.1 WASTE HISTORY TANK 241-AW-106

The double-shell tank 241-AW-106 went into service in 1980. Initially, the tank received

- concentrated phosphate waste, non-complexed waste from B Plant cesium recovery, and flush
water. Beginning in January 1983 the tank became a slurry receiver tank for the 242-A
Evaporator. Over the next decade approximately 400 million liters of waste were transferred
through this tank as part of the 242-A Evaporator operations. For a more complete history of
the waste in this tank refer-to the supporting document (Brevick, 1995) and the Waste Volume
Projectic Historical Database (Koreski, 1997). Also, see Section 2.3 of this TCR.

" D3.2 EXPECTED TYPE OF WASTE BASED ON THIS ASSESSMENT

The following waste types are expected based on Agnew et al. (1997), and Hanlon (1997):
SMMA2 = a mixture of concentrated supernatant coming from the 242-A
Evaporator that are a blend of other waste types that upon cooling
partially precipitated as a saltcake.

BL = B Plant low-level waste

DSSF = Double shell slurry feed from the 242-A Evaporator 97-1Campaign

D-4
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As of January 1, 1994, Agnew et al. (1997) identify the waste in the tank as 3.785 kL (1 kgal)

of BL sludge and 4,200 kL (1,110 kgal) of SMMA?2 supernatant. This waste (minus the solids

heel) was processed through the 242-A Evaporator during Campaign 94-1. Tank 241-AW-106

was the slurry receiver tank for A-Evaporator campaigns 94-1, 94-2, 95-1 and 96-1.

* Therefore, the HDW Model values published in Agnew et al. (1997) do not provide a current
estimate of tank contents. '

Hanlon (1997) currently lists the tank as containing 863 kL (228 kgal) of sludge and 1,329 kL
(351 kgal) of double shell slurry feed (DSSF) supernatant. The solids level in this tank has
remained relatively constant since 1994 (Guthrie, 1996), but the supernatant level has changed
continously. The DSSF supernatant was from the 242-A evaporator 97-1 campaign.

D3.3 ASSUMPTIONS USED

The following evaluation provides an engineering assessment of tank 241-AW-106 contents.
For this evaluation, the following assumptions and observations are made:

° The HDW Model information for tank 241-AW-106 is of limited value in
developing a best-basis tank inventory estimate.

Limited analytical data from sludge grab samples offer a limited basis for tank
inventory estimates.

° The waste transfer history for tank 241-AW-106 is too complex to allow
ac. . -ate identification of the solids heel.

. To a first approximation, the DSSF solids layer in tank 241-AW-106 is assumed
to be comparable to the A1l Sltck composition listed in Agnew et al. (1997).

] ~cause the supernatant level changes frequently, supernatant inventories for
this tank were not included as part of the best basis.

- D3.4. BASIS FOR CALCULATIONS USED IN THIS ENGINEERING EVALUATION

The general approach in this engineering assessment was to utilize all available information to
formulate the best-basis estimate of the tank’s contents. The sources of information may
include analytical data from samples taken from the tank of interest, analytical data from other
tanks believed to contain waste types similar to those believed to be in the tank of interest, and
data from models utilizing historical process records. The confidence level assigned to the
best-basis inventory values then depends on the level of agreement among the various

- information sources. However, the liquids in tank 241-AW-106 change frequently because

D-5
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this tank is part of the ongoing 242-A Evaporator operations. The waste transfer records

indicate that “400 million liters of waste passed through this tank between 1983 and 1993.

Because this is an active tank with frequent waste transfers, there is no attempt in this

engineering assessment to develop a tank inventory estimate for the liquid phase presently in
the tank. This assessment only addresses the solids layer.

Based on information in the 242-A Campaign 96-1 Post Run Document (Guthrie, 1996), the
. solids level in this tank has remained relatively constant at 852 kL (225 kgal) since the
completion of Campaign 94-2. However, the solids level measurement information reported
in Guthrie (1996) indicates there is an “30% relative standard deviation associated with the
solids volume estimate. Hanlon (1997) currently lists the solids volume as 863 kL. Bccause
of the solids level uncertainty, 852 kL (225 kgal) is assumed in this report. The uncertainty
estimate is based on the large variations in solid levels among the risers measured.

It is likely the solids layer in this tank accumulated from solids separating from A-Evaporator
slurry feed. Because of the large volume of waste that has passed through this tank, and
uncertainties associated with solids settling for each transfer, it was not feasible to estimate the
analyte concentrations in the solids heel based on A-Evaporator process history. Therefore,
assuming the solids composition to be similar to that estimated for Al-sltck reports by Agnew
et al. (1997), the limited analytical data from grab samples together with Al-sltck estimates
were used to estimate current tank inventories.

" D3.4.1 ANALY ..CAL RESULTS FROM SOLIDS GRAB SAMPLES

Two solids grab samples were taken from a single riser in tank 241-AW-106 in August 1995.
As can be seen by the information in Table D3-1, the scope of analyses for these samples was
limited.

D-6













HNF-SD-WM-ER-365, Rev. 1B

inventories are estimated using the HDW Model based on process knowledge and historical
information, or (3) a tank-specific process estimate is made based on process flowsheets,
reactor fuel data, essential material usage, and other operating data. Not surprisingly, the
information derived from these different approaches is often inconsistent.

An assessment of available chemical information for tank 241-AW-106 was performed,
including the following:

. An inventory estimate generated by assuming the solids to be comparable with
the Alsltck Saltcake formulation (Agnew et al. 1997). Alsltck saltcake
concentrations were muitiplied by a tank volume of 852 kL and solids density of
1.895 g/mL.

. Analytical results from a solids sample coilected in 1995.

Based on this HDW model/engineering assessment, a best-basis inventory was developed for
tank 241-AW-106 using the limited amount of analytical data and by assuming the other solids
would be comparable to the SMMAT1 formulation reported by Agnew et al. (1997). These
inventories are shown in Tables D4-1 and D4-2.

Best-basis inven ies based on the SMMAL1 waste type are estimates only, and should be

- considered suspect. Core samples of the solids layer in Tank 241-AW-106 are needed for
more reliable analyte inventories. The inventory values reported in Tables D4-1 and D4-2 are
for tank solids only and are subject to change. Refer to the Tank Characterization Database
(TCD) (LMHC 1998) for the most current inventory values.

Best-basis tank inventory values are derived for 46 key radionuclides (as defined in Section 3.1
of Kupfer et al. 1997), all decayed to a common report date of January 1, 1994, Often, waste
sample analyses have only reported *Sr, *’Cs, ®¥*Puy, and total uranium, or (total beta and

" total alpha) while other key radionuclides such as *Co, *Tc, '®1, **Eu, "“Eu, and *'Am, etc.,
have been infrequently reported. For this reason it has been necessary to derive most of the 46
key lionuclides by compi ~  models. ...ese models estimate radionuclide activity in batches
of reactor fuel, account for the split of radionuclides to various separations plant waste
streams, and track their movement with tank waste transactions. (These computer models are
described in Kupfer et al. 1997, Section 6.1 and in Watrous and Wootan 1997.) Model
generated values for radionuclides in any of 177 tanks are reported in the Hanford Defined

_ Waste Rev. 4 model results (Agnew et al. 1997). The best-basis value for any one analyte
may be either a model result or a sample or engineering assessment-based result if available.
For a discussion of typical error between model derived values and sample derived values, see
Kupfer et al. 1997, Section 6.1.10.
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