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APPENDIX D
EV. LUA.ION TO ESTABLISH BEST-BASIS

INVENTORY TOR SINGLE-SHELL
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APPENDIX D

EVAI ATION O ESTABLISH BEST-BASIS INVENTORY FOR
SINGLE-SHELL TANK 241-U-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 p: of this effort, an evaluation of available information for tank
241- 106 was performed, and a best-basis inventory was established. "~ is work, detailed in
the following sections, follows the methodology that was established by the standard inventory
task.

D1.0 CHEMICAL INFORMATION SOURCES

Chemical waste information for tank 241-U- )6 included:
. ata from two push mode cores samples that were collected in 1996.
e Data from pre-1989 analyses used for informational purposes only.

e The inventory estimate for this tank generated from the Hanford Defined Waste
model (HDW) (Agnew et al. 1996).

o The Tank Characterization Report (TCR) data from other tanks that have the same
s¢ cake waste types.

D2.0 CO! 2ARISON C COMPONENT NVENTORY VALUES

Tables D2-1 and D2-2 compare sample-based inventories derived from the analytic:
concentration data from the core samples and the HDW model inventories. Table D2-1
compares nonradioactive components on a kilogram (kg) basis, and Table D2-2 compares the
radioactive components on a total curie basis. The sample-based inventory listed in Table D2-1
and D2-2 were calculated according to the method outlined in Appendix B. A density of 1.62
g/mL was used for analytical inventory. The HDW inventory estimate listed in Tables D2-1
and D2-2 was calculated by the method outlined in Agnew et al. (1996). Both the sample-
based inventory estimate and the HDW inventory estimate assigned a supernatant layer of 57
kL (15 kgal). The sample-based estimate assumes that the entire solids portion of the waste is
saltcake, and the HDW estimate assumes that the bottom 98 kL (26 kgal) of solid waste is
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D3.0 COMPONENT INVENTORY EVALUATION

The following evaluation of tank contents is performed to identify potential errors and/or
missing information that would influence the sample-based and HDW model component
inventories.

D3.1 CONTR] UTING WASTE TYPES

Agnew et al. (1996) provided information about metal waste (MW) (98 kL [26 kgal]) and
supernatant mixing model 242-S Evaporator period one waste (SMMS1) from 1974 to 1976.
Hill et al. (1995) provided information about high-level REDOX waste, evaporator bottoms
(same as SMMS1), B plant low-level waste, and PUREX low-level waste.

According to Rodenhizer (19L.,, tank 241-U-106 had been sluiced of MW ar  was empty by
"~ -uary 1957. If sludge is in the ta1 , it was deposited after that date, but the analvtical
results do not support the presence of a sludge layer. The composition based on ....1 et al.
(1995), assumes there is high-level REDOX sludge waste present, but recent analytical data do
not agree; therefore, the assumption of a sludge layer is not supported.

The other tank waste ntified by Hill et al. (1995) includes evaporator bottoms (saltcake), B
plant low-level waste, and PUREX low-level waste.. Hill et al. provides process flowsheet
molarity values for some analytes for B plant and PU™ X low-level waste. The h™ "
molarities for some analytes in B plant low-level waste indicates little of this waste type in t|
tank based on analytical results. There is no flowsheet for SMMS1 (EB) since it is a mixture
of concentrate supernatants from several tanks. '

D3.2 ASSUMF [O) USED

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

* Total waste mass is calculated using the sampling-based measured density and the
tank volume listed in Hanlon (1996). The analytical-based, HDW model and the
engineer | evaluation inventories are derived using this volume. The actual waste
types contributing to the total volume are different in each case. As a result,
inventory comparisons are not all made on the same mass or waste type basis.

* Only the SMMSI waste stream contributed to solids formation.

* No radiolysis of NO, to NO, and no additions of NO, to the waste for
corrosion purposes are factored into this evaluation.
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Uranium. The sample-based value is used as the best basis. T : HDW model predicts
approximately 49 times as much uranium as does the analytical data. The model predicts that
MW (which contains uranium) to be in the tank, but there is no 1dge evident in the san le.

Oxal: :. The sample-based inventory is used as the best basis. This value is significantly
higher than that predicted by the HDW model. No explanation has been found to explain the
vast fference, except that oxalate is produced as a product of organic degradation, which is
not specifically accounted for by the model.

4 {FINE TE ™ BEST- ASIS A? yTAF™ ¢ OMPONENT INVENTORIES

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

e Data from two push mode 1996 core samples
e An inventory estimate generated by the HDW model (Agnew et al. 1996)
e (Comparison with other tanks with SMMS1 salt cake.

Based on this evaluation, a best-basis inventory was developed for tank 241-U-106 for which
sampling information was available. The sample-based inventory was chosen as the best basis
for those ¢ lytes for which sample-based analytical values were available for the following
reasons:

e The sample-based inventory analytical concentrations compared favorably to those
of other tanks containing SMMSI salt cake.

e Historical records and the results from core samples indicate that the tank contains
¢ IMSI1 salt cake but contains little or no metal waste predicted by Agnew et
al. (1996).

e For those few analytes where no values were available from the sampling-based
inventory or the engineering assessment, the HDW model values were used with
notation that they were of lower reliability.

The best-basis inventory for tank 241-U-106 is presented in Tables D4-1 and D4-2. The

inventory values reported in Tables D4- and D4-2 are s1 ject to change. Refer to the Tank
Characterization Database (TCD) for the most current inventory values.
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