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APPENDIX D
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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS
INVENTORY FOR TANK 241-AN-105

An effort is underway to provide waste inventory estimates that will serve as standard
characterization source terms for the various waste management activities (Hodgson and
LeClair 1996). As part of this effort, an evaluation of available information for

tank 241-AN-105 was performed, and a best-basis inventory was established. This work,
detailed in the following sections, follows the methodology that was established by the
standard inventory task.

D1.0 CHEMICAL INFORMATION SOURCES

Available composition information for the waste in tank 241-AN-105 is as follows:

. Steen (1997) and Appendix B of this report provides characterization results
from the June 1996 core sampling event.

. A feed projection document that supported grout treatment facility studies
provides estimates of the waste in tank 241-AN-105 based on 242-A Evaporator
slurry product data (Hendrickson 1994).

. The HDW model document (Agnew et al. 1997) provides tank content estimates
in terms of component concentrations and inventories. A complete list of data
sources used in this evaluation is provided at the end of this section.

A complete list of data sources used in this evaluation is provided at the end of this section.

D2.0 COMPARISON OF COMPONENT INVENTORY VALUES

There have been no transfers (with the exception of a small amount of flush water) into or out
of tank 241-AN-105 since 1985. The HDW model provides composition estimates for the
waste in tank 241-AN-105 as of January 1, 1994, Sample-based inventories derived from the
June 1996 core samples and inventories generated by the HDW model (Agnew et al. 1997),
are compared in Tables D2-1 and D2-2. (The chemical species are reported without charge
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The HDW model estimates for tank 241-AN-105 were derived by combining the supernatant
streams that were believed to have been concentrated in the 242-A evaporator and then sent to
tank 241-AN-105. This part of the HDW model is called the supernatant mixing model
(SMM). The compositions of the supernatants are derived largely from bulk compositions of
process waste streams that left the various processing facilities. To obtain the supernatant
fractions, these bulk compositions are multiplied by solubility factors determined from the
highest concentrations found among supernatant sample analyses. The higher inventories

DW model inventories for tank 241-AN-105 and other DST supernatants and slurries, when
compared to their respective laboratory sample results, appear to be due to overestimation of
the solubility of waste constituents in the process waste streams.

The periods in which tank 241-AN-105 received DSSF from the 242-A Evaporator and other
waste tanks are accurately known (See Table A3-1, Appendix A). Slurry product
concentration data from 242-A Evaporator post run documents can be obtained for each batch
of feed processed. This data combined with the fill history of tank 241-AN-105 can be used to
estimate the composition of tank 241-AN-105. This can serve as a check against the
sample-based and HDW model inventories.

In 1994, an analysis of the DSSF in tanks 241-AN-104 and 241-AN-105 was performed
(Hendrickson 1994). The results for tank 241-AN-105 are shown in column § of Tables D2-1
and D2-2. This table demonstrates close agreement between 242-A evaporator slurry data and
the June 1996 core samples for all major components including Na, OH’, NO,, and NO;. For
K, and SOZ, components present in lower concentrations, the June 1996 sample inventories
and the inventories calculated from evaporator data are essentially the same. Al, CI', Cr, Fe,
PO}, TOC, *Sr, and ?***°Py inventories determined from the evaporator post-run data are
also in closer agreement to the June 1996 data than the HDW model.

D3.0 COMPONENT INVENTORY EVALUAT )N

The evaluation of the core sample data in Appendix B noted that the relative percent
differences (RPD) between the samples and duplicates, and spike recoveries for a number of
analytes during individual segment analyses were outside the specified ranges (See

Section B2.0). These discrepancies were attributed to the heterogeneity of the waste. Another
factor for analytes such as XAm, Ca, Li, . ¢, Zr, Si, Mn, and Ni, whose RPDs were outside
the required range is that their segment concentrations were at or near the detection limits. In
Table D3-1, inventories for the supernatant and salt slurry portions based on the means of the
segment data for both cores and the Core 152 composite are shown. Core 152 was taken from
riser 12A near the center of the tank and Core 153 was taken from riser 7B twenty feet
southwest of the center.
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For major components (Al, Na, NO,, NO;), the RPDs between the total inventories are less
than 15 percent. For analytes with RPDs < 20 percent, an average of the results in columns 4
and 7 are assumed to be appropriate for the best basis inventory. Generally, the mean
concentrations from the segment data should be more accurate than the single core composite
data because these means are based on concentrations taken from both cores. Reconciliation
for analytes with RPDs > 20 percent are provided in the list below.

1. Calc m (Ca)

The RPD for the two total inventories is 41 percent. From Table B2-38, Ca liquid
concentrations in all of the segments from both cores are below the detection limit

(<42.3 ug/g). The Ca liquid concentration in the Core 152 composite is 618 ug/g. This
number may be in error and may be a result of solids being present in the sample and included
in the acid digestion. The < 154 kg value from the segment-based inventory is used for the
best basis.

The salt slurry inventory for Ca in the segment-based sample is 2.85 times higher than the
composite-based inventory. Table B2-31 for the solids acid digest results suggests horizontal
heterogeneity between Core 152 and Core 153. An average of the salt slurry inventories in
Table D3-1 is used in the best-basis inventory.

2. Fluoride (F)

The RPD for the two total inventories is 49 percent. Concentrations for F from the segment
data vary considerably from segment to segment for both cores. An average of the
segment-based data and the core 152 composite is used to determine the best-basis inventory.

3. Manganese (Mn)

The RPD for the two total inventories is 42 percent. The calculated inventories are <
71.8 kg and < 47.1 kg. Both cores show wide variation in Mn concentrations in the salt
slurry segment concentrations. An average of the segment-based data and the core 152
composite is used to determine the best-basis inventory.

4. Phosphate (PO*)

The RPD for PO,* for the two total inventories is 34 percent. Table B2-59 shows that Core
153 contained higher PO, concentrations than Core 152, implying horizontal heterogeneity.
An average of the segment-based data and the core 152 composite is used to determine the
best-basis inventory.
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