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Table 3-2. Best-Basis Inventory Estimate for Radioactive Components in

Tanlk 241.R-201

{Ci)

1S =Sample-based
M=Hanford Defined Waste model-based
E=Engineering assessment-based
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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS
INVENTORY FOR TANK 241-B-201
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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY FOR TANK 241-B-201

D1.0 INVENTORY EVALUATION

The following evaluation provides an engineering assessment of tank 241-B-201 contents. For
this evaluation, the following assumptions are made:

Tank waste mass is calculated using the measured density and the tank volume
listed in Hanlon (1996). Both analytical-based and model-based inventories are
derived using this volume. As a result, inventory comparisons are made on the
same volume basis.

Only the 224 waste stream contributed to solids formation. It is assumed that
tanks with the same waste type will have the same concentrations of individual
analytes.

Bulk component (chemical specie) information is sufficient for comparing
analytical and computed data sets. This information can be obtained from
technical flowsheets (see Table D1-1).

No radiolysis of NO, to NO, and no additions of NO, to the waste for corrosion
purposes are factored into this evaluation.

All Bi and Mn precipitate.
No Si from blowsand is factored into this evaluation.
All NO,, C,0,, K, and Na remain dissolved in the interstitial liquid.

Only the 224 waste stream contributes to the interstitial liquid.

" Concentration of components in interstitial liquid is based on a void fraction of

0.834 as reported by Agnew et al. (1996).

La, Cr, PO,, SO,, and F partition between the liquid and solid phases.

Technical flowsheet information (Schneider 1951, and Kupfer et al. 1997) for 224 streams is
shown in Table D1-1. The chemical species are reported without charge designation per the
best-basis inventory convention. The comparative LANL-defined waste streams are also shown
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D1.2 THROUGHPUT OR CONCENTRATION FACTOR

The concentration factor (CF) is derived using a flowsheet component that is assumed to be

)0 percent ins: ible. In this case, bismuth was used. The CF was determined by dividing
the bismuth inventory found in the sample analysis by the bismuth inventory in the original
waste stream (from the flowsheet). It is assumed that bismuth is 100 percent precipitated and
that for each waste discharge pass through the tank, all of the bismuth was retained in the tank.
The bismuth-based CF factor for tank 241-B-201 is calculated as follows:

CF = 13,000 kgg; + (0.00595 molesg/L,,, x 29 kgal,,, x 3785 L/kgal x 208.98
g/moleg; x kg/1000 g)

= 95

This same factor is used to calculate inventories for all analytes that precipitate in the tank. If
the factor is valid and the flowsheet and the analytical data are correct, then inventories
predicted by this investigation should be close to those reported in the analytical data. Tanks
of the same waste type should have the same CF.

D1.3 PARTITIONING FACTOR

Once CFs for fully precipitated components for a waste type are determined, the sample
analysis can be used to establish the way in which other components such as SO, or PO,
partition between solids and supernate. For example, if the CF for bismuth is determined to
be 95 for 224 waste, and the CF for PO, is 6.8, it can be concluded that 7 percent of the PO,
in the neutralized process waste partitions to the waste solids, that is, the partitioning factor is
0.07. '

- Using this method, the estimated partitioning factor for other components for 224 waste based
on tank 241-B-201 are as follows when using a CF of 95 for fully precipitated compon: ts:

SO,: 0.03 La: 0.38 Cr: 0.23
PO,: 0.07 F: 0.015
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D1.4 SAMPLE CALCULATIONS USED IN THIS ENGINEERING EVALUA . {ON

Note: Both Schneider (1951) and Place (Kupfer et al. 1997) flowsheets were
used; calculations are shown only for the Schneider flowsheet. In most cases,
these values are similar; when they are different, the different results are
discussed.

Components assumed to precipitate (Mn)

Mn:  0.00514 molesy/L,,, x 29 kgal,,, x 3785 ™ "kgal x 54.94 g/moley; x 95
CFxMT/le6g 2.94 MT

Components assumed to remain dissolved in ** ° “erstitial liquid (NO,,
K, Na)

NO;:  1.06 molesyoy/Loys X 0.834 5,0,y X 3785 L/kgal x 29 kgalp ;01 gasie X
62 g/moleyo; x M 'lebg = 6.02 MT :

K: 0.80 MT
Na: 3.41

Estimated con nent inventories from this engineering evaluation are compared with
sampling- and HDW-estimated based inventories for selected components in Table D1-2.
Observations regarding these inventories are noted by component in the following text. The
complete HDW inventory is in Table A3-2.

Bismuth. This evaluation assumed Bi to precipitate 100 percent. Bismuth was used to
determine the CF for this waste tank and for tanks 241-B-202 through B-204. This was
accomplished by determining what CF would be necessary to bring the waste stream
concentration, times the total waste volume, into agreement with the sampling data. This
biases the data to match the sampling results for this one analyte. However, this CF is used
for the other analytes, and the results agree with the sampling data (for example, manganese)
indicating the CF is near the true CF for this tank. The Agnew HDW estimate is about 10
times lower than the sample. This appears to be caused by the assumption in the HDW that
bismuth is partially soluble.
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Plutonium. Although the amount of Pu was low, it was much higher than predicted by the
HDW model. The process flowsheet did not contain plutonium values, so Pu could not ¢
evaluated in the engineering analysis.

D1.5 CONCLUSIONS

The ci ulations based on the flowsheet information and factors determined from the bismuth
analytical data from = k 241-B-201 have been compared to analytical data and the HDW
model. These calculations compare well with the analytical * * and, in some cases, with the
HDW model. It appears that the flowsheet concentrations, the throughput factor, and the

so ility assumptions applied in the HDW model account for the major differences.

The calculated CFs and partitioning factors for tank 241-B-201 provide confidence that the
analytical data for the tanks are representative of the tank contents and could be used as a basis
for component inventories. This is substantiated by the following:

o CFs for components in tank 241-B-201 that are expected to fully precipitate are
consistent indicating the sample probably represents the 224 flowsheet basis for
the waste.

o The partitioning factors indicate reasonable partitioning of components based on
experience and knowledge of the typical chemical behavior of the components in
alkaline media.

D2.0 BEST-BASIS 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 and to address regulatory issues. These activities include overseeing tank far
operations identifying, monitoring, and resolving safety issues associated with these
operations and with the tank wastes. Disposal activities include designing equipment, -
processes, an facilities for retrieving wastes, and processing them into a form suitable r
long-term storage. Chemical and radiological inventory information are generally derived
using three approaches: (1) component inventories are estimated using the results of sample
analyses, (2) component inventories are predicted using the HDW model based on process
knowledge and historical information, or (3) a tank-specific process estimate is made based on
process wsheets, reactor fuel data, essential material usage, and other operating data. The
information ‘rived from these different approaches is often inconsistent.

An effort is underway to provide waste inventory estimates that will serve as the standard
characterization for the various waste management inventories (Kupfer et al. 1997). As part of
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