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Abstract: The best-basis inventory provides waste inventory estimates
that serve as standard characterization source terms for the various
waste management activities. To establish a best-basis inventory for
double-shell tank 241-AP-105, an evaluation of available information was
performed. This work follows the methodology established in Standard
Inventories of Chemicals and Radionuclides in Hanford Site Tank Wastes,
HNF-SD-WM-TI-740, Rev. OA (Kupfer et al. 1997).
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D3.1 Solids Layer: Estimate of Composition

This  tion presents estimates for the concentrations of the various best-basis analytes in the
solids  yer. The =rproach adopted was to use the available data from the July 1997 push-mode
* core samples sup :mented with data for similar waste types. The results of the July 1997
push-mode core  1pling provide data for most of the major best-basis analytes

(see £-~endix B However, data for one major constituent, potassium, and a number of the
minol mstituents were not available or were less-than values. To generate the missing data,
data f__ solids with a similar process history were incorporated.

The following assumptions are used to generate estimates for the solids composition.

. The average composition of the solids represents all solids in the tank.

. The solids volume in the tank is 337 kL (89 kgal) (see Section D3.1.1).

o 1ue solids density is 1.58 g/mL.

. No changes have occurred in the solids composition or volume since the
addition of DSSF to the tank. The analytical results for the solids layer are
assumed to still be valid even though DSSF was added to the tank after the
July 1997 core sampling.

The composition of the solids in tanks 241-AN-104 and 241-AN-105 are similar
enough to those in tank 241-AP-105 to model the potassium and minor

constituent composition of the tank 241-AP-105 solids.

- Table 3 compares the composition of the solids in tanks 241-AN-104 and 241-AN-105

with 1 imple-based composition of the solids in tank 241-AP-105. The chemical species
listed able D3-3 and subsequent tables are reported without charge designation according
the s itory convent . The »le also presents an average composition of the

solids :d on the two reference tanks. The compositions of the tank solids do show some

major uinerences, particularly for aluminum, fluoride, and chloride. To a lesser extent,

nitrite, phosphate, and sulfate also show some differences. However, the concentrations of the
many © the constituents do appear to be very similar among the three tanks.
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™-+1~- N3-3, Comparison of Solids Composition for Three Double-Shell Tanks Containing
Double-Shell Shurry Feed: Nonradioactive Components. (2 Sheets)

J AN 0N DXL s FAd ¥
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R = not reported

'Hu et al. (1997)

Jo et al. (1997)
*Average of data from tanks 241-AN-104 and 241-AN-105 only.

From Appendix B. Values reported in this column are the REML means for species detected above the
method detection limit and simple means for the less-than values.

Based upon Table D3-3, Table D3-4 presents an estimated solids inventory for the solids in
tank 24'-AP-105. In generating the estimate for each constituent, the following logic was
used:

° If available, sample-based results for the tank 241-AP-105 solids were used.

° If no tank 241-AP-105 sample-based result was available, the average value for
the AN tank solids was adopted.

° For those tank 241-AP-105 results with less-than values, if the tank 241-AP-105
result was less than the aver-—- value for the AN tank solids, then the
tank 241-AP-105 result was aaopted. Otherwise the average AN tank solids

value was used.

° All less-than values retained their less-than signs.

D-12
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Table D3-4. Inventory Estimate for Tank 241-AP-105 Solids:
Nonradioactive Components. (2 Sheets)

Wt% ater 44.0 45.2 44.0 234,000

Dens_., (g/mL) [1.58 1.55 1.58 NA

Notes:
' NA = not applicable
NR = not reported

Values rep” “2d in this column are the REML means for species detected above the method detection limut
and simple ...ans for the less-than values.

*Average solids concentration for tanks 241-AN-104 and 241-AN-105 (see Table D3-3)

*Based on a solids volume of 337 kL (89 kgal) and a solids density of 1.58 g/mL.

The v ity of the assumptions may be checked by performing a mass and charge balance

" using : data in the final column of Table D3-4. Summing the masses in the last column
(ignot 1 for the moment the less-than signs and assuming that silicon and TOC exist as SiO;
and ac..ate) generates a total mass of 540,000 kg. The mass of the solids may also be
estimr*~1 from the assumed volume (337 kL [89 kgal]) and density (1.58 g/mlL) for the solids:

total solids mass (kg) = 337 kL X 1.58 g/mL X 1,000 mL/L

_Ther lting computation yields 532,000 kg for the solids mass. Considering the
uncer 1ties inherent in the assumptions for the volume and composition of the solids, the two
estimi _; give quite similar values with an RPD of 1.4 percent.

A simple charge balance was performed using all the masses in Table D3-4 including the
less-than values. The ratio of cation-to-anion charge is 0.85; the ideal ratio is one.
Overestimating the hydroxide value and/or underestimating the potassium value may be
causing the low charge-ratio value. Assumed for the charge balance was that all the metals
carried a positive oxidation state (assuming Cr**, Mn?*, and U®*), and that silicon and TOC
contributed to the negative charge in the form of SiO; and acetate. The charge balance result,
coupled with the mass balance results, provides support that the assumptions used in
determining the tank 241-AP-105 solids compositions are reasonable.
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The "Estimate from Average HDW SMM" column was generated using the
entire estimated waste volume of 2,926 kL (773 kgal). This treatment assumes
that the SMM values represent the entire tank waste contents. This assumption
is based on the fact that SMM does not differentiate between the liquid and
solids fractions of the waste. SMM values were used to generate best-basis
estimates for Hg, La, and a number of minor radionuclides where sample-based
values were not available,

If the value in the "241-AP-105 Total Inventory" column is available, this value
was selected as the best-basis value in the "Best-Basis Inventory" column. Less
than values are identified as upper bounding in the final best-basis tabies if those
analytes are based on the measured solids composition in tank 241-AP-105.

If the value in the "241-AP-105 Total Inventory” column was not reported. then
the Estimate from Average HDW SMM" value was automatically adopted as
the best-basis estimate and was carried to the "241-AP-105 Best-Basis
Inventory" column.

If the value in the "241-AP-105 Total Inventory” column was a less-than value.
and its value was less than that shown in the "Estimate from Average HDW
SMM" column, then the 241-AP-105 total inventory value was carried to the
"241-AP-105 Best-Basis Inventory" column without the less-than sign. The
assumption here is that the SMM correctly predicts the presence of the specie in
the waste, but that the actual amount of the specie is better represented by the
241-AP-105 total inventory value. This logic may generate inventory values
that are biased high.

If the value in the "241-AP-105 Total Inventory” column was a less-than value,
and its value was greater than that shown in the "Estimate from Average HDW
SMM" column, then the "Estimate from Average HDW SMM" value was

cocie Tt "241-AP-1051  t-Bas Inventory” column. The assumption here
is tha SMM better predicts the amount of the specie in the waste, and that
the "241-AP-105 Total Inventory” value is biased too high.

Once the best-basis inventories were determined, the hydroxide inventory was
calculated by performing a charge balance with the valences ot other analytes.
This charge balance approach is consistent with that used by Agnew et al.

(1997).
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Table _ }-2. Best-Basis Inventory Estimates for Radioactive Components in
Tank 241-AP-105 as of October 31, 1997 (Decayed to January 1, 1994). (3 Sheets)

*Cm 0.0716 M/E Based on ****Cm: Used HDW isotopic
ratios

#Cn. 1.72 M/E Based on ****Cm: Used HDW isotopic
ratios

Note:

5 = Sample-based (based on 1996 core samples; see Appendix B), M = HDW model-based,
. = Engineering assessment-based

Best-t s tank inventory values are derived for 46 key radionuclides (as defined in Sectii 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 kev radionuclides by computer models. These models estimate radionuclide activity in
batche  Hf reactor ..ael, account for the split of radionuclides to various separations plant waste
strean  and track their movement with tank waste transactions. (These computer models are
descri 1in Kup etal. 1997, Section 6.1 and in Watrous and Wootan 1997.)

Mode cenerated lues for radionuclides in any of 177 tanks are reported in Agnew et al.
(1997  The best-basis value for any one analyte may be either a model result or a sample or
engin ing assessment-based result if available. The inventory values reported in Tables D4-1
and L ! are subject to change. Refer to the Tank Characterization Database (TCD)

(LME 1998) for the most current inventory values. For a discussion of typical error between
modei aerived values and sample derived values, see Kupfer et al. (1997 Section 6.1.10).
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