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Abstract: The best-basis inventory provides waste inventory estimates
tl . serve as standard characterization source terms for the various
waste management activities. To establish a best-basis inventory for
single-shell tank 241~SX~104, an evaluation of available information was
performed. This work follows the methodology established in Standard
Inventories of Chemicals and Radionuclides in Manford Site Tank Wastes,
HNF-SD-WM-TI-740, Rev. OA (Kupfer et al. 1997).
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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY FOR
SINGLE-SHELL TANK 241-SX-104

An effort is underway to provide waste inventory estimates that will serve as standard
characterization source terrus for the various waste management activities (Hodgson and
LeClair 1996). As part of this effort, an evaluation of available information for single-shell
tank 241-SX-104 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

There is no previous Tank Characterization Report (TCR) for tank 241-SX-104.
Available information for tank 241-5X-104 includes the following:

¢ Analytical data from other S and U Tank Farms with similar Supernatant Mixing
Model S Plant (SMMS) salt cake waste and Reduction and Oxidation . YOX [R])
sludge waste types.

° The Hanford Defined Waste (HDW) model document (Agnew et al. 1997) provides
tank content estimates.

D2.0 CO! ’ARISON OF COMPONE [ INVENTORY VALUES

Hanford Defined Waste model inventories, generated by HDW model, are shown in
Tables D2-1 and D2-2. No samples have been taken from tank 241-SX-104 that can be used 1o
estimate tank inventories for comparison with the HDW model estimate. The tank volume used
to generate the HDW inventory is 2,324 kL (614 kgal) waste which is partitioned into 640 kL
(169 kgal) sludge, 1,684 KL (445 kgal) salt cake (Agnew et al. 1997), which differs from the
2,324 kL (614 kgal) waste which is partitions into 515 kIL (136 kgal) sludge, 1,809 kL (478
kgal) salt cake reported by Hanlon (1996). The HDW model sludge density used is 1,74 g/mL
and salt cake density used is 1.69 g/mL. (The chemical species are reported without charge
designation per the best-basis inventory convention.)
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Table D3-2. SMMS1 Salt Cake Conrenirations for Tank 241-S¥-104 (2 Sheets)

241-S-101 | 241-5-102 | 241-U-106 | 241-U-109 Averase HDW model SMM
Analyte scgments scgments segments segments concentragtion‘ concentration for
4 2L-4U" 7L-10U° 2U4Ls 5U-8L¢ gl tank 241-SX- 1041
Hglg ugls ug/s Hglg | uglg
Radionuclides® (uCi/e) '
XSy 252 23 77 9 %0 83.4
B3Cs 175 121 175 142 153 183

<DL = Less then the Detectable Limit.

HDW = Hanford Defined Waste

NR = Not reported

--AMS1 = Superpatant Mi» ; Model 242-S Evaporator salt cake generated from
1973 until 1976 :

AKn _ retal. (1996)

®Eggers et al. (1996)

¢Brown et al. (1997)

¢ Baldwin and Stephens (1996)

©Avera; of tank 241-S-101, 241-S-102, 241-U-106, and 241-U-109 concentrations
TAgnew et al. (1997), Radionuclides decayed to January 1, 1994

£ Radionuclides are reported as of the date of sample analysis.

D3.4.2 Basis for Sludge Calculations Used in This Engineering Evaluation

Data from tanks 241-8-102 (Eggers, et al., 1996), 241-5-104 (DiCenso et al. 1994), and
241-S-107 (Simpson, et al., 1996) were used to produce average analyte concentrations for R1
sludge waste. To calculate the average conc™ “ration, the volumes and predicted location of
the studge were taken from Agnew et al. (1997) for the R1 waste. The TCR sample data were
then reviewed, and only the segments that were located within the predicted sludge location
from Agnew et al. (1997) were used in deriving an average concentration. The average
concentration from each tank and the segments used in the calculation is shown below in Table
D3-3. For comparison the average sludge layer composition predicted by the HDW model for
tank 241-SX-104 is also shown. ,
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..Table D3-3. R1 Sludge Concentration (Average from Tanks with Tank Characterization
Reports) for Tank 241-SX-104. (2 Sheate)

241—8—‘101 241-SIIO4 241-s-107 |- Average HDW model
Analyte segments (totz_il 8 uc.ige segments® | concentration sludge values for
7U-8L* | concentration)® (2g/e) (egle) 241-SX-104¢
n (g/g) (rgl/g) L - (uglg)
Radionuclides (uCi/g)’
%0Qr ! NR 301 276 28R 376
r— .
wics | 98 60.5 74 71.6 96.1
density 1.77 | 1.64 1.90 1.77 1.74
| _(/mTy _ _ - ]

NR = Not reported.

HDW = Hanford Defined Waste.

*Kruger et al. (1996)

*DiCenso et al. (1994)

¢ Statistically determined median R1 sludge concentrations for tank 241-S-107 contained
in the attachment to Simpson et al. (1996) '

¢ Average of analyte concentrations for tankS 241-S-101, 241-S-104, and 241-S-107

© Agnew et al. (1997)

‘Radionuclides decayed to January 1, 1994.

D3.5 ESTIMATED COMPONENT INVENTORIES

The cheniical inventory of tanks 241-SX-104 is estimated from the assumed salt cake and
sludge volumes (Table D3-1). The resulting inventories ate provided in Table D3-4. The
inventories estimated by the HDW model are included for comparison.

Since no post-1989 analytical data were available fr.  this tank, the reliability of these
estimates (in either this engineering assessment or the HDW model inventory estimates) are
suspect. Although these uncertainties cannot be :  blved at this point, some trends can be
discussed.
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Nickel. The nickel inventory from the engineering assessment is approximately
one-fourth the value of the HDW model inventory. The HDW model predicts the majority of
the Ni to be in the sludge, this is where the major differences in the two evaluations is seen.
The salt cake engineering assessment value and the SMM modeling from the HDW salt cake
estimate agree very well with each other. The HDW model predicts a sludge concentration of
1,210 pg/g which is more than an order of magnitude g1 er than the 118 ug/g predicted in
the engineering assessment.

Total Hydroxide. Once the best-basis inventories were determined, the hydroxide

inventory was calculated by performing a charge balance with the valence of other analytes.
This charge balance approach is consistent with that used by Agnew et al. (1997).
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