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Abstract: An effort is underway to provide waste inventory estimates
that will serve as standard characterization source terms for the
various waste management activities. As part of this effort, an
evaluation of available information for single-shell tank 241-BX-111 was
performed, and a best-basis inventory was established. This work
follows the methodology that was established by the standard inventory
task. ' ’
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PRELIMINARY TANK CHARACTERIZATION REPORT
FOR SINC E-SHELL TANK 241-BX-111:
BEST-BASIS INVENTORY

. This document is a preliminary Tank Characterization Report (TCR). It only contains
the current best-basis inventory (Appendix D) for single-shell tank 241-BX-111. No TCRs
have been previously issued for this tank, and current core sam : analyses are not available.
The best-basis inventory, therefore, is based on an engineering assessment of waste type,
process flowsheet data, early sample data, and/or other available information.

The Standard Inventories of Chemicals and Radionuclides in Hanford Site Tank Wastes
(I fer etal. 1997) descril  standard methc~~'~~ used to derive the tank-by-tank
best-basis inventories. This prel TCR ..... _z updated  this ___2thodology when
additional data on tank contents become available.
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. The average composition based on sample analyses compares within approximately a
factor of two with the predicted BYSItCk composition major- components from the HDW
model. For this engineering assessment the average analytical-based composition from tanks
241-BY-105, 241-BY-106, and 241-BY-110 will be used for estimating the composition of
the. salt cake in tank 241-BX-111.

D3.5 ESTIMATED COMPONENT INVENTORIES

Following : the calculatic -1 bases and example. calculatlons for est..aating
component 1nventor1es in tank 241-BX-111.

1 Estimates for 1C Waste

Inventories for components in the 1C waste type in tank ~ "1-BX-111 were based on the
CFEs and PFs derived from tanks 241-T-104 and 241-BX-112.  ince tank 241-BX-111 is in
the cascade series with tank 241-BX-112 apd since both tanks :eived 1C waste directly
from B Plant BiPO, process, the CFs and PFs derived from tt inalytical data for tank
241-BX-112 (Kupfer and Winward 1997) were used to calcula.. the inventories of tank 241-
BX-111. These sludge inventories are shown in D3-4,

Inventory of Components That Precipitate Approxim: ly 100 Percent (Bi, Si, Zr,
Ce, and Cr)

- Inventories of components that precipitate 100 percent were calculate using a CF of
9.5 based on Bi. For components that partition, the PFs listed in Table D3-2 for tank
.241-BX-112 were used.

Bi: - 0.0115 moles Bi/L,c x 9.5 x 121 kL,c x 1 000 L/kL x 209 g/mole Bi
xkg/1.OE+03 g 2,760 kg

Si: 0.0: 2 moles Si/Li¢ x 9.5¢¢ x 121 kL, x 1,000 L/kL x 28.1 g/mole Si
x kg/1.0E+03 g = 1,010 kg

Similarly
Zr: 31.0kg
Ce: 31.1kg

Cr: 183 kg
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Bismuth. The bismuth inventory estimated by this evaluation is approximately twice
that provided by the HDW model. The HDW model assumes that a significant portion of the
bismuth does not precipitate with the solids, with the soluble fraction being sent to cribs.

Chromium. The chromium inventory estimated from this assessment is about the same
as that predicte by the HDW model. However, this is coincidental since the HDW model
assumes that none of the chromium in the 1C waste precipitates with the solids, whereas this
assessment reflects sample analyses that indicate essentially all of the chromium reports to
the solids. The total chromium content for the two estimates is comparable, however, since
the chromium concentration in the BYSItCk defined waste is higher than that for the BY
Tank Farm salt cake samples.

The fluoride inventory predicted by this assessment is approximately six
ti s h er thant in y. 241 -112 " ~11-T-104
show that a major portion of the fluoride wu 1o wasw 1 paruuwued to the solids, whereas,
‘the HDW model assumes that no fluoride partitions to the solids. 1 addition, the sample
analyses for the three BY Tank Farm (241-BY-105, 241-BY-106, and 241-BY-110) salt cake
tanks consistently show six to seven times higher fluoride concentrations that predicted for
the HDW model BYSItCk. ‘

Total Hydroxide. Once the best-basis inventories were determined, the hydroxide
inventory was calculated by performing a charge balance with valences of other analytes. In
some cases, this approach required that other analyses (e.g., sodium or nitrate) inventories be
adjusted to achieve the charge balance. No adjustments were required in this best-basis
estimate. This charge balance approach is consistent with that used by Agnew et al. (1997).

Iron. The iron inventory estimated by this assessment is approximatelv the same as the
HDW model prediction. The HDW model assumes essentially all iron pre itates with the
1C waste but analytical evidence for tanks 241-BX-112 and 241-T-104 indicates that
approximately 75 percent precipitates. However, the iron concentrations for the HDW model
defined waste BYSItCk is slightly higher than for the average for the three BY Tank Farm
(241-BY-105, 241-BY-106, and 241-BY-110) salt cake samples.

Sodium. This assessment predicts a 30 percent higher sodium inventory than predicted
by the HDW model. This is due entirely to the consistently higher sodium concentrations
found for the BY Tank Farm salt ¢ e tank samples than for the HDW model BYSItCk.

Nitrate. Consistently higher concentrations of nitrate where found for the three
BY Tank Farm (241-BY-105, 241-BY-106, and 241-BY-110) salt cake samples than
predicted for the HDW model BYSItCk defined waste..

Nitrite.  1is assessment predicts only half of the inventory for nitrite than predicted
by the HDW model. This is due to the consistently lower nitrite concentrations found for the
three BY Tank Farm (241-BY-105, 241-BY-106, and 241-BY-110) salt cake tank samples
than for the HDW model BYSItCk defined waste.
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Phosphate. The phosphate inventory estimated by this assessment is about 25 percent
higher than the HDW model prediction. The phosphate concentrations for the three BY
Tapk Farm (241-BY-105, 241-BY-106, and 241-BY-110) salt cake samples were twice that
for the HDW model BYSItCk., However, the HDW model predicts a higher phosphate
i atory contribution from the 1C wastes primarily due to the higher phosphate -
¢ entration for the HDW model 1C defined waste than assumed for the Schneider (1951)
process flowsheet (see Table D3-1). '

Uranium. The HDW model predicts the tank waste uranium inventory to be seven
fold higher than estimated by this assessment. Essentially the entire uranium contribution is
from the BYSItCk. However, the uranium concentrations in the tank samples that represent
BY Tank Farm salt cake average approximately ten times lower than for the BYSItCk
defined waste. This assessment concludes that the sample data provided thet  basis for

y.
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D4.0 DEFINE THE BEST-BASIS AND ESTABLISH-COMPONENT INVENTORIES

An effort is underway to provide waste inventory estimates that will serve as the
standard for characterization for the various waste management activities (Hodgson and
LeClair 1996). As part of this effort, an evaluation of available chemical information for
tank 241-BX-111 was performed including the following:

Analytical data from two tanks (241-T-104 and 241-BX-112 [DiCenso et al. 1954

-and Kupfer and Winward 1997]) tbat represent the BiPO, process 1C waste type

in tank 241-BX-111.

ot ‘ata from three tanks (241-BY-105, 241-BY-106, and 241-BY-110

al. , m onel ~ 1977) " ;
same salt cake waste type that is in tank 241-BX-111. The salt ca.ke in tank 241-
BX-111 resulted from evaporation of supernamnts in the BY Tank Farm using in-
tank heaters (ITS campaigns). :

Inventory estimates generated by the HDW model (Agnew et al. 1996).

There are no tank sample data for tank 241-BX-111 that can be used to estimate tank
waste component inventories. The results from this engineering assessment support using an
estimated inventory based primarily on the analytical results for tank 241-BX-112 (for 1C
waste), and tanks 241-BY-105, 241-BY-106, and 241-BY-110 (for BY Tank Farm salt cake)

for the following reasons:

‘Evaluation of waste transaction data support the Agnew et al. (1996) basis that

tank 241-BX-111 contains a mixture of 1C waste and salt cake from ITS
operations in BY Tank Farm.

The analytical results from tanks 241-T-104 and 241-BX-112, which contain only
1C waste, correlate well with predicted inventories for these tanks based on
process flowsheets. Assessments have shown that the analytical-based
compositions for these tanks can be extrapolated to the same waste type in other
tanks, particularly if the tanks are in a cascade arrangement. This assumption
must be considered tenuous at this time with resolution provided by possible
future sampling of tank 241-BX-111.

The concentrations of components from waste solids for three tanks (241-BY-105,
241-BY-106, and 241-BY-110) containing salt cake in the BY Tank Farm are
reasopably consistent among themselves, and with predicted salt cake from the
HDW model (BYSItCk). The sample data for the BY Tank Farm tanks are
expected to be representative of the salt cake in tank 241-BX-111 since the source’
for the salt cake is from the ITS evaporation campaign in BY Tank Farm.
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Best-basis inventory estimates for tank 241-BX-111 are presented in Tables D4-1 and
D4-2. .ue quality of the estimate for chemical and radionuclide components is considered
low since the inventories are extrapolated from data from other tanks. The IDW model
bases are used as best basis where there was no sample basxs Radionuclide curie values are

decayed to January 1, 1994,

Best-basis tank inventory values were derived for 46 key radionuclide- (as defined in
Section 3.1 of Kupfer et al. 1997), all decayed to a common report date of anuary 1, 1994.
Often, waste sample analyses were only reported for total beta, total alpha, *Sr, ¥'Cs,
297240py . and total uranium, while other key radionuclides such as %Co, *Tc, #I, **Ey,
155Ey, and *Am, etc., were infrequently reported. For this reason it has | n necessary to
derive most of the 46 key radionuclides by computer models. .uese mode  estimate
radlonuchde activity in batches of reactor fuel, account for the spl1t of radi~muclic  to

) I I ro " tar  waste
Wausatuus.  1uvev waupULEr models are described in Kupter et al 1997, ection 6.1 and
in Watrous and Wootan 1997.) :

Model generated values for radionuclides in any of 177 tanks are reported in the HDW
. 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 nuclides disagree with the modei.) For a discussion o ‘ypical error
between model derived values and sample derived values, see Kupfer et al. .997,

Section 6.1.10.

Best-basis tables for chemicals and only four radionuclides (*Sr, *’C  Pu, and U)
were being generated in 1996, using values derived from an earlier version (Rev. 3) of the
HDW 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.

The inventory values reported in Tables D4-1 and D4-2 are subject t« :hange. Refer to
the Tank Characterization Database (TCD) for the most current inventory values.
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