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observed concentrations are 9,900 ug/g and 3,120 ug/g, which is in the same order as
observed in tank 241-U-102.

These observed discrepancies between measured and modeled concentrations of oxalate in
these U Farm tanks are similar and consistent. If the model-predicted oxalate concentration is
correct, then this observation is a good example of organic degradation with the oxalate being
the end product of the degradation. This organic degradation process has been observed in the -
waste simulants experiment (Camaioni et al. 1996). Camaioni reported that the starting
organic compounds, EDTA, HEDTA, and glycolate, exhibit exponenti decay functions and
the products (oxalate, formate, and carbonate) all increase linearly as the radiation dose
increases. An organic speciation effort (Reyno . 1996) is underv ~ ' to examine organic
degradation processes on real waste samples. The other possible contributor for this
discrepancy is it tl W  >del assumption ding oxala concentration is incomplete,
which would lead to poor agreement with the analytical results. In the B Farm 200 series
tanks (pure 224 waste), for example, the observed oxalate concentrations (Sasaki et al. 1996)
were much smaller than the model predicted values. This suggests that the oxalate source term
may be misused in the model.

For TIC comparison, there is no direct comparison because the model only calculates CO?
concentration. To make the two values comparable, the HDW values will be converted to the
same basis as the analytical value (CO, concentration divided by 5; the ratio of the molecular
weight of carbon to carbonate). It is noted that the observed TIC is two times higher the the
model estimate, within the typical ratio observed in several other analytes.

Overall, the inventory of the evaporator concentrate waste layer has reasonable agreement
between analytical results and HDW model prediction. The bulk analytes Na, Al, NO;, NO,,
PO,, SO, an water, which account for more than 90 percent of the inventory, agree with each
other quite well.

D2.3 Basis for Sludge Layer Calculations

According to the waste transaction record, the bottom sludge layer of REDOX waste was
generated from 1952 to 1966. The primary components in this waste stream are aluminum,
calcium, chromium, sodium, uranium, nitrate, nitrite, and sulfate. Because no bottom sludge
layer samples are available for tank 241-U-102, the analytical results of REDOX waste from
other tanks will be used to derive a composition for this 163-kL (43-kgal) REDOX sludge
layer.

The ava ible analytical results of REDOX waste from tanks 241-S-101, 241-S-104 and
241-S-107 are listed in Table D2-3. Tank 241-S-104 has mixture of 37 percent R1 waste, 8
perc«  CWRI waste, and 55 percent RSItCk. The concentrations quoted for tank 241-S-104
in Table D2-3 are the means from all available core sample segments. Tanks 241-S-101 and
241-S-107 have two and three segments of R1, respectively. The concentrations quoted in
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D3.0 BEST-BASIS NVENTORY ESTIMATE

To rive a best-basis inventory for tank 241-U-102, an evaluation of tank waste information
for the tank was performed that included the following:

e The waste transaction was reviewed. Analysis suggests that the waste type
comprising the bottom sludge layer is REDOX instead of MW as reported in
Agnew's model.

The analytical data from two 1996 push-mode core samples of tank 241-U-102 (see
A]_:ndix B, Sect 1B2.0) v raluated. This partial core sample (80 percent
of the full core profile) provides analytic: results. These sample data correspond
to the SMMS?2 and SMMT? saltcake layers described in Agnew's HDW model.
No stratification was observed, either in terms of sample appearance or assessment
of the analytical results at the subsegment level.

e The tank waste volume was determined by examining the waste level
measurements from several risers, the waste transfer history, and the in-tank
photos. The data suggested that the waste volume was consistent with the number
stated in Hanlon (1996). This assessment indicates that the waste level does not

rnificantly vary throughout the tank.

e Establish a model to calculate a standard inventory (see Figure 3-1). It contains
the top 1,257 kL (331 kgal) of evaporator concentrated saltcake waste with a mass
basis of 1.98E+09 g for solid and 1.7E+07 mL for liquid, and the bottom 164 kL
(43 kgal) of REDOX waste with a mass basis of 1.7E+09 g for the sludge. In the
HDW model this saltcake layer was separated into SMMS2 and SMMT?2 layers.

* Analytical results and the HDW model were reviewed to derive a saltcake layer
composition and inventory. An evaluation of analytical results against SMM
model predictions was performed, and a comparison of the SMMS?2 layer with tank
241-U-102 : 1 the other four tanks was performed.

e Comparisons with the R sludge concentrations from tank 241-S-101, 241-S-104,
241-S-107 were made to derive a sludge layer composition and inventory. These
results were also evaluated against the HDW composition for REDOX waste (R,
CWRI and RSItCk). The average of the analytical results of REDOX waste from

ese tanks was used to construct the bottom sludge layer composition.
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