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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
single-shell tank 241-SX-115, 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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tank. They ascribe the difference (22.7 KL [6 kgal]) between the measured to  solids volume
( kL [12 kgal]) and the volume of salt cake to REDOX process sludge or 22.7 kL (6 kgal).

An alternative way of accounting for the solid waste now in tank 241-SX-115 involves
the follow i analysis and evaluation:

e 24.2 kL (6.4 kgal) solids (4.4 vol% of 549 k L [145 kgal]) of RE )X process
HLW produced in 1958 under the conditions of REDOX process Flowsheet No. 5,
(Kupfer et al. 1997).

e 37.5KkL (9.9 kgal) solids (4.4 vol% of 855 KL [226 kgal]) of REDOX process
HLW produced in 1959 under the conditions of REDOX process Flowsheet No. 6,
(Kupfer et al. 1997).

e 101.4 kL (26.8 kgal) of solids (4.4 vol% of 2,309 kL [610 kgal]) of REDOX
process HLW produced in 1960 unk  the conditions of REDOX p cess Flowsheet
. No. 6, (Kupfer et al. 1997). :

* Negligible volume of REDOX process salt cake added in 1965, i.e., 3 vol% of 7.6
kL (2 kgal) of concentrated REDOX process supernatant liquid.

¢  Unexplained loss of 117.7 kL (31.1 kgal) of REDOX process sludge in the period
1960 through 1965.

-.le second alternative, just as the first used by Agnew et al. (1997), accounts for
45.4 kL (12 kgal) of solid waste in tank 241-SX-115. But, in the second case all the solid
waste now measured to be in tank 241-SX-115 is assumed to be sludge while .* new et al.
assume an equal mixture of sludge and salt cake. What is the true situation? ' 2 answer to
this qu tion can only be provided by core sampling and analysis of the solid waste in tank
241-SX-115. The available historical transaction data allow for at least two interpretations of
what h pened in the past and what is now in the tank.

Expected Solids in Waste

Anderson (1990): R
Agnew et al. (1997): R1, R SItCk
This Evaluation: R

R = R ction and Oxidation (REDOX) Process high-level waste
R1 REDOX high-level waste generated between 1952 to 1957
R2 = 70X high-level waste generated | ween 1958 to 1966
R SItCk = REDOX Process salt cake waste
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D3.4 PREDICTED INVENTORY OF ANALYTES IN TANK 241-SX-115

ition to Inventory from ™" )OX Process ~~ N,

D3.4.1 Application of Analytical Data for Wastes in Tanks 241-S-101, 241-S-104, and
241-5-107

Table D3-3 lists concentration data determined for samples of sludge frc  tanks
241-S- )1, 241-S-104, and 241-S-107. Also listed in Table D3-3 are the average
concentrations (ug/g) for many of the analytes in these tanks. Convincing arg nents made in
TCE  r tanks 241-S-101, 241-S-104, and 241-S-107 show that the sludge in these ks
derives solely from REDOX process HLW (Hu et al. 1997). The average concentration {(ug
of analytes termined in tanks 241-S-101, 241-S-104, and 241-S-107 is believed to also
represent the composition of the REDOX process HLW sludge in tank 241-SX-115.

1 ry of various analytes in tank 241-SX-115 is calculated by n  tiplying each
of the average analyte concentrations listed in Table D3-3 by 78,800 kg, the mass of solid
waste stated (Agnew et al. 1997) to be in tank 241-SX-115. Results of these computations are
shown in Table D3-3. For nonradioactive analytes the formula used is (ug/g) (1 g/

17 +06; " x (78,800 kg) = kg. For radionuclides the formula used was (.Ci/g) x (1 Ci/
1 E+06 «Ci) x (1,000 g/kg) x (78,800 kg) = Ci.

D3.4.2 Alternative Calculation Method for Inventory of Analytes Assumed to Completely
Precipitate

Inventories of iron, manganese, bismuth, and uranium added to tank 241-SX-115 were
calculated separately for the years: 1958, 759, and 1960.
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¢ Kg/1.0 E+03 g--conversion factor

Results of these calculations are summarized below; in all cases, quant 2s are “ven as
kg. :
1959
Iron: 145 kgal x 0.0074 mole/L x 3.785 L/gal x 1.0 E4+03 gal/] Ix
kg/1.0 E4+03 g x 55.85 g/mole = 227 kg
Manganese: 103 kg ‘
Uranium 483 kg
1959:

Iron: 226 kgal x 0.0074 mole/L x 3.785 L/gal x 1.0 E+03 gal// 1 x
kg/1.0 E+03 g x 55.85 g/mole = 354 kg

Manganese: 160 kg
Uranium: 753 kg
60

Iron: 610 kgal x 0.0075 mole/L x 3.785 L/gal x 1.0 E4+03 gal/] U x
kg/1.0 E+03 g x 55.85 g/mole = 967 kg

Bismuﬁ: 23.6 kg
Uranium: 368 kg
Manganese: 431 kg

Tot: inventories of precipitable metals calculated by the alternate inventory
determination method are: -

Iron: 1,548 kg
Bismuth: 23.6 kg
Manganese: 694 kg

Uranium: 1,604 kg
But, these totals are for all the iron, bismuth, manganese, and uranium added to
t - 241-SX-115. As noted earlier. 117.3 '™ (31 kgal) of solid sludge somehow appears to
have disappeared from :tank. ..king this loss into account, only 12/43.16 fraction of the
ori ~ 1l solids remain, or:

Iron: 430 kg
Bismuth: 6.56 kg
Manganese: 193 kg
Uranium: 446 kg

The inventory values calculated for bismuth and manganese are about two to three times
the values listed in Table D3-3. The uranium is two-thirds the value in Table D3-3. Such
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2. The tank-specific assessment correctly predicts, based upon a careful and
meticulous review of historical waste transaction records, that only REDOX
process HLW of all * : wastes ©  )duced into tank 241-SX-115 contributed to the
solid waste in the tank.

3. The HDW model incorrectly attributes part of the solids now in tank ~ }11-SX-115 to
salt cake precipitated from one addition of concentrated REDOX process HLW
supernatant. Such analysis ignores the large volumes of water that were added to
the tank subsequent to precipitation of any salt cake solids. Experimental evidence
exists (Schulz 1980) that strongly suggests any precipitated salt cake would have
readily dissolved. '

Best-basis tank inventory values are derived for 46 key radionuclides (as defined in
Section 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, 2Py, and total uranium (or
total beta and total alpha), while other key radionuclides such as ®Co, *Tc, I, **Eu, **Eu,
and #*!Am, etc., bave been infrequently reported. For this reason it has been necessary to
« ive most of the 46 key radionuclides by computer models. These models es**~-te
radionuclide activity in batches of reactor fuel, account for the split of radionuclides to various
separations plant waste streams, and track their movement with tank waste transactions.
(These computer models are described in Kupfer et al. 1997, Section 6.1 and in Watrous and
Wootan 1997.) Model generated values for radionuclides in any of 177 tanks are reported in
the DW Rev. 4 model results (Agnew et al. 1997). The best-basis value for any one analyte
may be either a model result or a sample or engineering assessment-based result if available.
For a discussion of typical error between model derived values and sample derived values, see
Kupfer et al. 1997, Section 6.1.10.

The inventory values reported in Tables D4-1 and D4-2 are subject to change. Refer to

the Tank Characterization Database (TCD) (LMHC 1998) for the most current inventory
values.
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Table D4-1. Best-Basis Inventory Estimates for Nonradioactive Components in
Tank 241-SX-115 (Effective March 11, 1997V (2 Sheets)

Usorar 606 E
| 7 5.27 E

IS = Sample-based

M = Hanford Defined Waste model-based, Agnew et al. (1997)

E = Engineering assessment-based

C = Calculated by charge balance; includes oxides as hydroxides, not including CGQ;,
NO,, NO,, PO,, SO,, and SiO;.
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