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3.0 BEST BASIS INVENTORY ESTIMATE
ivailable chemical information for tank 241-U-106 was performed, including

Tom two push mode 1996 core samples

ventory estimate generated by the HDW model (Agnew et al. 1997)

arison with other tanks with SMMSI saltcake.

uation, a best-basis inventory was developed for tank 241-U-106 for which

ion was available. The sample-based inventory was chosen as the best basis
for which sample-based analytical values were available for the following

reasons.

»  The sample-based inventory analytical concentrations compared favorably to those
of other tanks containing SMMS1 saltca.kc.

e  Historical records and the results from core samples indicate that the tank contains
SMMS| saltcake but contains little or no metal waste predicted by Agnew
et al. (1997).

10 values were available from the sampling-based
isessment, the HDW model values were used with
' re’liability.

quality of the sample-based numbers in Tables 3-1
aformation about the model-based numbers in Table

-1-U-106 ) ed . __bles 3-1 1€

13-2  subject to change. Appendix D contains
the complete narrative regarding the derivation of the inventory imates shown in Tables 3-1
and 3-2. Refer to the Tank Characterization Database (TCD) (LMHC 1998) for the most
current inventory values.
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Best-Basis Inventory Estimates for Nonradioactive Components in
Tank 241-U-106 (Tanuarv 31, 1997). (2 Sheets)
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based 0

| Defined Waste model-based (Agnew et al. 1997)

ad by charge balance; includes oxides as hydroxides, not including CO,,
);, PO,, SO,, and SiO;.

ring assessment-based

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, #**°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 mfrequently reported. For this reason. it has been necessary to derive most of the 46

key radionu °
of reactor fi
streams, an
described in
generated vi
Waste Rev.
may be eith
For a discus
Kupfer et al

"y computer models. These models estimate radionuclide activity in batches

ount for the split of radionuclides to various separations plant waste

their movement with tank waste transactions. (These computer models are

- et al. 1997, Section 6.1 and in Watrous and Wootan 1997.) Model

r radionuclides in any of 177 tanks are reported in the Hanford Defined

)1 results (Agnew et al. 1997). The best-basis value for any one analyte
del result or a sample or engineering assessment-based result if available.
typical error between model derlved values and sample derived values, see
Section 6.1.10.
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APPENDIX D

EN .UATION TO ESTABLISH BEST-BASIS INVENTORY FOR
SINGLE-SHELL TANK 241-U-106

Aneffort underway to provide waste inventory estimates that will serve as standard
characterizatioi urce terms for the various waste management activities (Hodgson and
LeClair 1996). s part of this effort, an evaluation of available information for tank
241-U-106 wa: rformed, and a best-basis inventory was established. This work, detailed in
the following s  ions, follows the methodology that was established by the standard inventory
task.

D10 CHEMICAL INFORMATION SOURCES

Chemical waste information for tank 241-U-106 included:
e  Data from two push mode cores samples that were collected in 1996.
e Dat rom pre-1989 analyses used for informational purposes only.

e ..le /entory estimate for this tank generated from the Hanford Defined Waste
moc [HDW) (Agnew et al. 1997a).

e The nk Characterization Report (TCR) data from other tanks that have the same
saltt = waste types.

D2 COMPARISON OF COMPONENT INVENTORY VALUES

Tables D2-1 ana 2-2 compare sample-based inventories derived from the analytical
concentration data from the core samples and the HDW model inventories. Tal : 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 d for analytical inventory. The HDW inventory estimate listed in

Tables D2-1 anc  2-2 was calculated by the method outlined in Agnew et al. (1997a). Both
the sample baser ventory estimate and the HDW inventory estimate assigned a supernatant
layer of S7 kL (  kgal). The sample-based estimate assumes that the entire solids portion of
the waste is salt e, and the HDW estimate assumes that the bottom 98 kL (26 kgal) of solid
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D3.0 COMPONENT INVENTORY EVALUATION

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

D3.1 CONTI UTING WASTE TYPES

Agnew et al. {  7b) provided information about metal waste (MW) (98 kL {26 kgal]) and
supernatant m g model 242-S Evaporator period one waste (SMMS1) from 1974 to 1976.
Hill et al. (19¢ yrovided information about high-level REDOX waste, evaporator bottoms
(same as SMN ), B plant low-level waste, and PUREX low-level waste.

According to Rodenhizer (1987), tank 241-U-106 had been sluiced of MW and was empty by
January 1957. If sludge is in the tank, it was deposited after that date, but the analytical results
do not support the presence of a sludge layer. The composition based on Hill 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 identified by Hill et al. (1995) includes evaporator bottoms (saltcake),

B plant low-le  waste, and PUREX low-level waste. Hill et al. (1995) provides process
flowsheet mol:  * values for some analytes for B plant and PUREX low-level waste. The
high molaritie. .__ some analytes in B plant low-level waste indicates little of this waste type in
the tank based « 1inalytical results. There is no flowsheet for SMMS1 (EB) since it is a
mixture of cont  rate supernatants from several tanks.

D3.2 ASSUM [ONS USED

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

e . utal 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
engineering 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.

e  Only the SMMSI1 waste stream contributed to solids formation.

e No: ‘iolysis of NO; to NO, and no additions of NO, to the waste for
corr on purposes are factored into this evaluation.
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D3.3 BASIS FOR CALCULATIONS USED IN THIS EVALUATION

In this evaluati
estimates of th

Table D3-1 provides the method used for determining the inventory
pematant and solid layers.

Supernatant

3
A AW WALGALRW WL AKAG, uvuvuu.nnvn[

makes the same assumption.

Used sample-based values None. There is no clear
: method of evaluating the
Volume = 57 . (15 kgal) because it is a blend of many
waste supernatants. This
portion of the waste is a
small percent of the total
waste. Its contribution to
the total inventory is
minimal.
Saltcake Used sample-based Used sample-based
(SMMS1) concentrations for tank concentrations for three
241-U-106, multiplied by comparison tanks containing
Volume = 798.6 kL saltcake total mass. The SMMST1 saltcake to determine
(211 kgal) great majority of all the an average composition.
waste in this tank appears to | Multiplied by saltcake total
Density = 1.6 /L be represented by this waste | mass in tank 241-U-106. The
(Sample-based type. density used was the average
density of the tanks for which
Density = 1.¢ /L the concentrations were
(Comparisont ) derived
Sludge No sludge layer is observed | Analytes characteristic of
nto
(No sl [

uramum were not ooserved
in significant (> 5,000 ug/g)
quantities in the samples
analyzed. The core samples
were essentially complete
and provided a full length
profile of the tank.
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ample-based inventory estimate was used as the best basis inventory. The
«d with this value. The average phosphate inventory for the four SMMS1
han three times higher than the tank 241-U-106 and HDW model estimates.
o tank 241-S-102 that received very high levels of phosphate which

| the average.

nple-based estimate for tank 241-U-106 was used as the best basis and was
aigher than the HDW model estimate. The average fluoride inventory for
altcakes is much higher than the tank 241-U-106 estimate because the

ion in tank 241-S-102 is much higher than for the other SMMS1 comparison
r raising the average.

W Model estimate is approximately 40 percent higher than the sample-based
s used as the best basis. All estimates were reasonably close.

model predicts approximately half the TOC that is estimated for tank
5. The TOC content of 241-U-106 is much higher than the TOC content of

other SMMS1 saltcake tanks. The data for the two core samples for tank 241-U-106 were
consistent and were used as the best basis for this tank.

Manganese. The sampling-based estimate, which was used as the best basis, shows
approximately 6 mes as much as the HDW model estimate. All tanks analyzed as containing

SMMSI1 saltcak

ontain significantly higher concentrations of Mn than predicted by the HDW

model for SMM. ..

Aluminum. T}
samplebased be:
sample-based in

IDW model predicted an inventory almost three times higher than the
stimate. The other three tanks with SMMSI1 agree with the tank 241-U-106
tory. Because the acid preparation method was used, ca  on should be

exercised in usi., this number, it may be biased low.

Iron. The samyj
higher than pre«
b _teriror m

sased inventory is used as the best basis. It is approximately three times
:d by the HDW model. However. the SMMSI tanks ¢« stently contain
rations thar _ lic byt del.

Silicon. The sample-based inventory is used for the best basis and is more than eleven times
lower than that predicted by the HDW model; however, the average for the four sampled tanks
is approximately the same as the HDW model. Because the acid preparation method was used,
caution should be exercised in using this number, it may be biased low.

Uranium, The  ople-based value is used as the best basis. The HDW model predicts

approximately 4

mes as much uranium as does the analytical data. The model predicts that

MW (which con 15 uranium) to be in the tank, but there is no sludge evident in the sample.
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sable .4-1. Best-uasis Inventory Estimates for Nonradioactive Components in

TOC

18]

Zr
1S = Sa
M =Ha
C =Cal
NO,, N
E = En

™ nk 241-U-106 (Tammary 31, 1997). (2 Sheets)

1 Waste model-based (Agnew et al. 1997a)

arge balance; includes oxides as hydroxides, not including CO0,,
, and SiO;.

assment-based

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, #***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 radionuclid
of reactor fuel,
streams, and tr:
described in o
generated value
Waste Rev. 4 n
may be either a
For a discussio
Kupfer et al. 1¢

y computer models. These models es.__ate radionuclide activity in batches
>unt for the split of radionuclides to various separations plant waste

their movement with tank waste transactions. (These computer models are

- et al. 1997, Section 6.1 and in Watrous and Wootan 1997.) Model

r radionuclides in any of 177 tanks are reported in the Hanford Defined

] results (Agnew et al. 1997a). The best-basis value for any one analyte
del result or a sample or engineering assessment-based result if available.
typical error between model derived values and sample derived values, see
Section 6.1.10.
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