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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY

FOR SINGLE-SHELL TANK 241-C-112
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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY
FOR SINGLE-SHELL TANK 241-C-112

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 chemical information for tank
241-C-112 was performed, and a best-basis inventory was established. This work follows the
methodology that was established by the standard inventory task.

D1.0 IDENTIFY/COMPILE INVENTORY SOURCES
The inventory sources identified for this best-basis effort include the following:

e  Sample data from 1992 push-mode core sample consisting of three cores: 34,
35, and 36 (Bell 1993).

e  The HDW model document (Agnew et al. 1997a) provides tank content
estimates in terms of component concentr: ons and inventories.

D2.0 COMPARE COMPONENT INVENTORY VALU S5 AND
NO ESIG! TICANT DIFFEF NCES

Tables D-1 and D-2 con are the HDW model inventories and sample-based inventories. (The
chemical species are reported without charge designation per the best-basis inventory
convention). The tank volume used to generate the HDW inventory is 394 kL (104 kgal) waste
(Agnew et al. 1997a). Hanlon (1997) also indicates 394 kL (104 kgal) of waste. Both sources
in cate the waste is all sludge. The HDW model density for the sludge waste is estimated to
be 1.37 g/n . The sample-based inventories are based on a volume of 394 kL of solids at a
density of 1.65 g/mL. '
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D4.0 BEST-BASIS INVENTORY ESTIMATE

As part of this effort, an evaluation of available chemical information for tank 241-C-112 was
performed and included the following. .

e  The inventory estimate generated by the HDW model (Agnew et al. 1997a)
e  An inventory evaluation from 1992 core sample data

Based on this evaluation, a best-basis inventory was developed for tank 241-C-112 (see Tables
D-3 and D-4). The sample-based inventory was chosen as the best basis for most analytes for
the follow  reasons:

. Sample-based data trends for spec.... analytes (aluminum, calcium, lead, nickel,
¥7Cs, and *°Sr) support the profile suggested in the waste transfer records.

e  There is no independent data source from which to derive an inventory.

Several assumptions made in the HDW model are questionable for this tank. These
assumptions include the following.

U Assumption of little or no U in any UR scavenged waste

e  Inadequate source term and/or solubility descriptions for several principal
analytes (sodium, nitrate, uranium, sulfate, and phosphate).

e  For those analytes where no values were available from the sample-based
inventory, HDW model values were used.

The inventory values reported in Tables D4-1 and D4-2 are subject to change. Refer to the
Tank Characterization Database (TCD) 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, 2***°Pu, and total uranium, or (total beta and
total alpha) while other key radionuclides such as *Co, *Tc, I, **Eu, 'Eu, and *Am, etc.,
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. 1997a). The best-basis value for any one analyte
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