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3.0 TT5T-BASIS INVENTORY ES7 IATE

Information about chemical, radiological, and/or physical properties is used to perform safety
analyses, engineering evaluations, and risk assessments associated with waste management
activities, as well as to address regulatory issues. These activities include overseeing tank
farm operations and identifying, monitoring, and resolving safety issues associated with these
operations and with the tank wastes. Disposal activities involve designing equipment,
processes, and facilities for retrieving wastes and processing them into a form suitable for
long-term storage.

Chemical and r: ological inventory information is generally derived using three approaches:
1) component ir.v.ntories are estimated using results of sample analyses; 2) component
inventories are estimated using the HDW model based on process knowledge and historical
information; or 3) a tank-specific process estimate is made based on process flowsheets,
reactor fuel data, essential material usage, and other operating data. Not surprisingly, the
information derived from these different approaches is often inconsistent.

An effort is underway to provide waste inventory estimates that will serve as the standard
characterization for various waste management activities (Hodgson and LeClair 1996). As part
of this effort, an evaluation of chemical information for tank 241-C-110 was performed that

used:
1. Data from three full-depth core samples obtained in 1992 (Kocher 1993).
2. Aninventory estimate generated by the HDW model (Agnew et al. 1997).

3. An evaluation of 1C waste based on the BiPO, flowsheet, fuel records for B Plant
and tank waste transactions for tank 241-C-110.

4.  An analysis of UR sludge based on common sludge layers in tank 241-TY-105 and
the waste transaction records for tanks 241-C-110 and 241-TY-105.

S.  An analysis of the PUREX flowsheet and the compositi  >f OWW1 waste,
together with the waste transaction records for tank 241 . 110.

6. An evaluation of the estimated thermal loads provided by the sample-based
inventories of *Sr and ’Cs relative thermal modeling results for this tank.

Based on this analysis, a best-basis inventory was developed. The 1992 core sample results
were used to generate estimates for the chemical and radionuclide components in this waste.
The waste in tank 241-C-110 primarily consists of 1C waste, with small amounts of UR and
OWW1 waste. The best-basis inventory estimates for tank 241-C-110 are presented in

Tables 3-1 and 3-2. The inventory values reported in Tables 3-1 and 3-2 are subject to change.
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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS
INVENTORY FOR TANK 241-C-110

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-C-110 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

The data for tank 241-C-110 (Kocher 1993) provide characterization results from the most
recent sampling event for this tank. Three full-depth core samples were obtained in April 1992
from risers 2, 5, and 7. The sample-based inventory presented in this report uses the core
sample analytical results. The sludge and supernatant volumes used to calculate the
sample-based inventory are 681 kL and 27 kL. (180 and 7 kgal), respectively, based on sample
recoveries. The average densities for the sludge and supernatant used in this report are 1.45
g/mL and 1.09 g/mL, based on analytical data from the cores. Because of recent salt well
pumping activities, the waste volume has now been reduced to 673 kL (178 kgal), including 4
kL (1 kgal) of supernatant. This small change in the relative volumes of sludge and
supernatant has only a very small effect on the current inventory projections based on the 1992
sampling data. The HDW model (Agnew et al. 1997a) provides tank content estimates in
terms of component concentrations and inventories. A projected inventory of waste
components in tank 241-C-110 has been prepared from the process flow sheet, production
reco ~ and waste volume records.

D2.0 COMPARISON OF COMPONENT INVENTORY VALUES

Sample-based inventories derived from the analytical concentration data and HDW model
inventories (Agnew et al. 1997a) are compared in Tables D2-1 and D2-2. (The chemical
species are reported without charge designation per the best-basis inventory convention).
Significant differences exist between the sample- and HDW model-based estimates for Al, Bi,
Ca, CO,, F, K, NO,, NO,, Si, SO,, U, and Zr. Among the radionuclides, appreciable
differences are apparent for ®Sr, *’Cs, and 2***Pu. The total waste volume used by both
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readily distribute to the supernatant and only rarely can be used to identify the source of waste
in the tank. The flowsheet estimates, however, are at least consistent, because the projected
inventories of F, Na, NO,, PO,, and SO, are higher than their measured values in the
241-C-110 sludge.

Tank 241-C-110 has an estimated heat load of 3,188 Btu/hr (934 W) (Kummerer 1995). This
heat load corresponds to 197,500 Ci of ®"Cs or 139,000 Ci of *Sr, values that are
considerably higher than the sample-based estimates for this tank (19,300 Ci of *’Cs and 4,850
Ci of ®Sr). Sample-based values are equivalent to a heat load of 423 Btu/hr (123.8 W), only
13 percent of the estimated heat load based on a headspace temperature of 18.3 °C (64.9 °F)
and a waste tem ature of 18.4 °C (65.2 °F). Because the reliability of the tank thermal
model has not bev.i independently verified for this tank, it will be assumed for purposes of the
standard inventory estimate that the sample-based estimates for *’Cs and *Sr are correct.

Sample-based estimates for Bi, Fe, Si and Zr are in good agreement with the BiPO, flowsheet,
common sludge layer estimates for UR waste, and the waste transaction records for tank
241-C-110. While flowsheet- and common sledge layer-derived estimates for Cr, Pb, Mn, Ni,
and U are less satisfactory, these values are also generally consistent (w: in a factor of 2 to 4)
with the core sample-based estimates for these components. Sample-based estimates for *'Cs
and *Sr are generally consistent with the thermal modeling results for this tank, although the
analytical values are well below the concentrations that might be expected from the thermal
mode]. Based on this comparison, the 1992 core samples appear to offer the most reasonable
and consistent set of estimates currently available for this tank. These samples will be used to
develop the best basis inventory for tank 241-C-110 because these samples are based on
multiple samples from different risers, and in some cases replicate analysis of analytes.

Once the best basis inventories were determined, the hydroxide inventory was calculated by
performing a ch~-7e balance with the valences of other analytes. This charge balance approach
was consistent ... that used by Agnew et al. (1997a).
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