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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY FOR
SINGLE-SHELL TANK 241-U-110

D-1




HNF-SD-WM-ER-551 Rev. 1A

This page intentionally left blank

D-2













HNF-SD-WM-ER-551 Rev. 1A

In the bismuth phosphate process, the 1C1 waste stream was neutralized with aluminum
cladding waste (CW). This neutralized waste stream, that contains approximately 24 percent
CW, is also referred to as 1C1. Cascade overflows from tanks 241-U-110 were to 241-U-111
and 241-U-112. Additional information on the waste transfer history of tank 241-U-110 is
provided in Appendix A, Section A3.0.

D3.2 TECHN A FLOWSHEET INFORMATION

Technical flowsheet i1 »rmation for 1C1, R1, and RCW streams is provided in Table D3-1.
The comparative HDW streams also are provided in this table; however, HDW used only the
1C1 waste stream to account for 614 kL (162 kgal) of tank 241-U-110 waste (the remaining 91
KL [24 kgal] is attributed to metal waste). Note the difference in the NO; concentration in the
1C1 flowsheet and defined waste streams. The 1C1 defined v = ‘e stream appears to be a

" ond generation" flowsheet waste stream, derived by Jungfleisch (1984) for an earlier
modeling effort.

Expected Sol’*

SORWT (Hill et al. 1995): 1C1/R1/RCW
DW (Agnew et al. 1996a): MW/IC1

MW = Metal waste from the BiPO, process
SORWT = Sort on Radioactive Waste Type Model

The HDW model (Agnew et al. 1996a) assumes that because the "measured” solids volume
defined in Agnew (1996b) did not appear to change with the addition of R1 and RCW streams
to the tank, the R1 and RCW streams did not contribute to any of the solids in the waste. This
assumption is questionable. Color photographs of the waste inside the tank and of the core
composites show that the top layer of the waste is v ite. Analytical results (Segment 1,

Core 8) indicate that t :se white solids are comprised almost entirely of Al with little or no |
from a 1C1 waste type. High aluminum concentrations are characteristic of both R1 and RCW
streams.
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° Water mass is the difference between the total waste mass and the dried solids
mass. The following oxide factors are used to convert bulk chemical
components; e.g., Fe, to chemical species; e.g., Fe,0,, for mass balance

purposes:
- Fe(Fe,0,) 1.43 U (UO,) 1.20
= Bi (Bi203) 1. 12 Cl' (CI‘203) 1.46
- Si (Si0y) 2.14 Al (60% AI(OH); (40% Al,O;) 2.49

Sample calculations used in this independent evaluation follow for:

Components assumed to precipitate (Fe, Bi, Si, and U).

Q metric tons)

Fe: [0.032 molesg. /L, x 1,394 kgal,. + 0.014 moles,./Ly x 1,192 kgal,
+ Ogewl x 3,785 L/kgal x 55.8 g/moleg, x MT/1E6 g = 13 M

Similarly:

Bi: 13 MT

Si: 6.3 MT

U: 10 MT

Con onents assumed to remain dissolved in the interstitial liquid (NO;, NO,, and

SO). |

NO;: [0.41,c x 1.44 molesys/L,c + 0.35; x 3.62 molesyos/Ly + 0.243cw |
x 0.98 molesyos/Lrcw] X 0.7,y X 3,785 L/kgal x ‘
186 kgaly,; 110 wasie X 62 g/moleye; X MT/1E6 g = 64 MT |

NO,; 7.4 MT |

SO,: 1.7 MT ‘

|
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- Corrosion source terms for Fe and Cr that are based on PUREX-related
data are applicable to 1C1 waste

- The starting NO, concentration in the 1C1 waste stream was 0.5M.

The best-basis inventory estimates are provided in Tables D4-1 and D4-2. Note that Bi and Si
inventories are flagged as being potentially too large; however, no adjustments to these
inventories are being made at this time. These inventories will be revised, if necessary, during
reconciliation of all tank-specific inventories with the global inventories. The inventory values
reported in Tables D4-1 and D4-2 are subject to change. Refer to the Tank Characterization

T 7 (TC™ for the most current inventory =~ 'ies.

3st-basis tank  7entory values are derived for 46 key radionuclides (as de...aed in - ction 3.1
of Kupfer et al. 1997), all decayed to a common report date of January 1, 1994. Oftc  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, *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 mo :ls 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 De 1ed
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.
(No attempt has been made to ratio or normalize model results for all 46 radionuclides when
values for measured radionuclides disagree with the model.) For a discussion of typical error
between model derived values and sample derived values, see Kupfer et al. 1997, Section
6.1.10.

Best-basis tables for chemicals and only four radionuclides (*Sr, **’Cs, Pu and U) were being
generated in 1996, using values derived from an earlier version (Rev. 3) of the Hanford
Defined Waste model. When values for all 46 radionuclides became available in Rev 4 of the
HDW model, they were merged with draft best-basis chemical inventory documents. Defined
scope of work in FY 1997 did not permit Rev. 3 chemical values to be updated to Rev. 4
chemical values.
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