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3.0 BEST-BA! } INVENTORY ESTIMATE

Information about chemical, radiological, and/or physical properties is used to perform safety
analyses, engineering evaluations, and risk assessment associated with waste management
activities, as well as regulatory issues. These activities include overseeing tank farm operations
and identifying, monitoring, and resolving safety issues associated with these operations an  with
the tank wastes. Disposal activities involve designing equipment, processes, and facilities for
retrieving wastes and processing them into a form that is suitable for long-term storage.

Chemical and radiological inventory information are generally derived using three approaches:
1) component inventories are estimated using results of sample analyses, 2) component
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 effort is underway to provi :wastei entory estimates that will serve as the standard
characterization for the various waste management activities (Hodgson and LeClair 1996).
As part of this effort an evaluation of ¢h  1ical information for tank 241-BY-107 was performed,
including the following:

e Data from two push mc 1996 core samples (see Appendix B)

e  An inventory estimate generated by the HDW model (Agnew et al. 1997)

e Comparing the summation of individual waste types and total waste concentrations
with similar BY tanks.

Based on this evaluation, a best-basis .inventory was developed for tank 241-BY-107. For the
following reasons, the sample-base nventory was selected as the best basis for analytes for
which sample-based analytical values were available:

e  The sampling-based inventory analytical concentrations compared favorably to those
of other BY tanks.

e No method« gy isav: able to fully predict BY saltcake or PFeCN from process
flowsheet or historical records.

e  Waste transfer records are not always complete and accurate.

e  The engineering assessment supports the assumption that sample-based data appear
reasonable and substituted additional information only for analytes for whicl
"less than" values were reported by the sample-based data.
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° or analytes having no available values from the sample-based inventory or the
engineering assessment-based inventory, the HDW mo 1 values were used. A note
was made that they were of lower reliability (as were the engineering
assessment-based values).

The best-basis inventory for tank 241-BY-107 is presented in Tables 3-1 and 3-2. The inventory
values reported in Tables 3-1 and 3-2 are subject to change. Refer to the Tank Characterization
Database (TCD) (LMHC 1998) ‘th¢ .ost current inventory values. Appendix D contains the
cor lete narrative regarding the deriv  on of the inventory estimates shown in Tables 3-1 and
3-2.

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, 2***'Py, and total uranium, or (total beta and total
alpha) while other key radionuclides such as “Co, *Te, 1, **Eu, ***Eu, and **' Am, have been
infrequently reported. For this reason it has been necessary to derive most of the 46 key
radionuclides by computer models. These 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 a model result, a
sample, or an engineering assessment-based result, if available. For a discussion of typical error
between model derived values and samj  derived values, see Kupfer et al. 1997, Section 6.1.10.

3-2
























HNF-SD-WM-ER-637 Rev. 0B

 — —_
—

Turner, D. A., H abad, L. L. Buckley, and J. E. Meacham, 1995, Data Quality Objective to
Support Resolution of the Organic Complexant Safety Issue, WHC-SD-WM-DQO-006,
Rev. 2, Westinghouse Hanford C¢ pany, Richland, Washington.

Watrous, R. A., and D. W, Wootan, 1997, Activity of Fuel Batches Processed Through Han rd
Separations Plants, 1944 Through 1989, HNF-SD-WM-TI-794, Rev. 0, Lockheed Martin
Hanford Corp. for Fluor Daniel, Inc., Richland, Washington.

Winkelman, W. D., 1996, Tank 241-B 107 Tank Characterization Plan,
WHC-SD-WM-TP-274, Rev. 3, Westinghouse Hanford Company, Richland,
Washington,




HNF-SD-WM-ER-637 Rev. 0B

APPENDIX D

EVALUATIO! TO ESTABLISH BEST-BASIS
INVENTOR FOR SINGLE-SHELL
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D3.2 ASSUMPTIONS

For this evaluation, the following assumptions and observations were made:

Tank waste mass was caley  ted using sample-based densities and the total waste
volumes listed in Hanlon (1996).

Only the BY saltcake and the PFeCN waste streams contributed to solids formation.
The 1C2/CW waste was not observed and was assumed absent.

Based on evaluation of the segment level profile of components from the core

samples of tank 241-BY- 7, the assumed BY saltcake volume is 855 kL (226 kgal),
and the assumed PFeCN sludge volume is 151 kL (40 kgal).

No accurate and complete |k component information exists for the ferrocyanide
sludge layer from process flowsheet information for calculating the predicted
engineering data set.

No radiolysis of NO, to]  and no additions of NGO, to the waste for corrosion
purposes are factored int s evaluation.
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D3.3 BASIS FOR ASSESSII 5 SALTCAKE INVENTORIES IN TANK 241-BY-107

The BY saltcake represents salt waste supernatants that are evaporated and concentrated using in-
tank heaters. In-tank solidification TS) campaigns were performed in the BY Tank Farm from
1965 through 776. Waste supernatants that were evaporated originated primarily from B O,
process operations in B Plant. Heaters were placed in tanks 241-BY-101, 241-BY-102, and
241-BY-112. Certain BY Tank Farm tanks were designated as feed tanks. Concentrates from
heated tanks were transferred to other tanks in the BY Tank Farm and some tanks in the BX
Tank Farm where they cooled and cryst: ized (Agnew et al. 1995),

Agnew et al. (1997) provides a defined waste composition for BY saltcake. Because of the
complicated waste supernatant ansfer! tory of feed to the ITS campaign and the lack of
flowsheet basis for the waste, it is difficult to perform an independent assessment to estimate a
saltcake composition that can be compared to the model-based BYSItCk composition. However,
samples that contain BY saltcake from " Tank Farm tanks and from tank 241-BY-107 have
been analyzed and reported. Table D3- ummarizes the composition of saltcake layers from
tanks 241-BY-105, 241-BY-106,and 2 BY-110 based on segment-level analysis reported,
respectively, in Simpson et al. (1996a), 1l et al. (1996), and Simpson et al. (1996b). For
comparison, the waste component concentrations for the BY saltcake layer for tank 241-BY-107
(see Appendix B) are shown. The BY saltcake defined waste composition from Agnew et al.
(1997) is also shown. The meanan 1 :oncentrations from the top three-and-one-half segments
of the two four-segment core samples from tank 241-BY-107 (see Appendix B) were used as the
BY saltcake basis for this tank.

As indicated in Table D3.  the average concentrations of most major components for the three
BY Tank Farm saltcake samples comp:  within approximately a factor of two to the tank
241-BY-107 saltcake components. Ex« tions include Al, Fe, Ni, and Cr which are significantly
more concentrated in the BY saltcake of tank 241-BY-107. A possible explanation is that the
core sample segments used as the basis for the tank 241-BY-107 saltcake composition contained
some sludge mixed with saltcake.

The average BY saltcake compositio sed on sample analyses compared well to the predicted
BY saltcake HDW model compositic T most major components (sce Table D3-1). Note,
however, that the sample fluoride co rations were consistently about six to seven times
higher than the HDW model concentrations.
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Table D4-2. Best-Basis Inventory Estimates for Radioactive Components in

Tank 241-BY-107, Decayed January 1, 1994 (Effective January 31, 1997). (3 Sheets)

WA 15.9 SM Based on total alpha: used HDW
, isotopic ratios. Sample reported < 458

2ipy 65.7 SM Based on total alpha: used HDW
‘ isotopic ratios.

2Cm 2.75E-03 SM Based on total alpha: used HDW
isotopic ratios.

242py 3.16E-04 SM Based on total alpha: used HDW
A isotopic ratios.

|Am 5.44E-04 SM Based on total alpha: used HDW

isotopic ratios. '

BCm 5.64E-05 SM Based on total alpha: used HDW
isotopic ratios.

MCm 1.02E-04 S/M Based on total alpha: used HDW
isotopic ratios.

Notes:
'S = Sample-based
M = HDW model-based (Agnew et al. 1997}
E = Engineering assessment-based.

D-22







HNF-SD-WM-ER-637 Rev. 0B

e ——— - —

Simpson, B. C., 1998, Best Basis Inventory Change Package for Reconciliation of Mercury
Values, Change Package No. 7 nternal memorandum 7A120-98-005 to J. W, Cammann,
February 26), Lockheed Martin Hanford Corporation for Fluor Daniel Hanford, Inc.,
Richland, Washington.

Watrous, R. A., and D. W. Wootan, 1997, Activity of Fuel Batches Processed Through Hanford
Separations Plants, 1944 Through 1989, HNF-SD-WM-TI-794, Rev. 0, Lockheed Martin
Hanford Corp. for Fluor Dai «¢., Richland, Washington.

D-24



