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3.0 BEST-BASIS INVENTORY ESTIMATE

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 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 retriev g astes and processing them into a form suitable for
long-term storage/disposal.

Chemical and radiological inventory information is generally derived using three approaches:
1) component inventories are estin using the results of sample analyses; 2) component
inventories are predicted using the ord defined waste (HDW) model based on process
knowledge and historical information; r 3) a tank-specific process estimate is made based on
process flowsheets, reactor fuel data, sential material usage, and other operating data.

An effort is underway to provide waste inventory estimates that will serve as the standard
characterization for management activ es (Hodgson and LeClair 1996). As part of this effort,
an evaluation of available chemic information for tank 241-T-105 was performed including
the following information: '

e Data from core samples from tank 241-T-105 collected in 1997 and 1993

e Representative sample for 1C and BiPO, process aluminum cladding waste
(CW) waste types (Ku t al. 1997)

e An inventory estimate ge rated by the HDW model (Agnew et al. 1997).

The evaluation supports using the sa  e-based results as the best-basis inventory for this tank.

Where sample results were not avail  , engineering evaluations based on sample results for
other tanks containing 1C and CW v : (Kupfer et al. 1997) are used as the best basis.
Where isotope-specific sample ¢ 11 : not available, HDW model values or a combination

of sample results and HDW model values are used to determine radionuclide inventories.

Best-basis tank inventory values are derived for 46 key radionuclides (Kupfer et al. 1997), all
decayed to a common report date ©  January 1, 1994. Often, waste sample analyses have only
reported *Sr, '*'Cs, #**%Py, and total uranium (or total beta and total alpha), while other key
radionuclides such as ®Co, ®Tc, *°I, *Eu, *Eu, and **'Am have been infrequently reported.
For this reason, it has been necessary  derive most of the 46 key radionuclides by computer
models. These models estimate radio clide activity in batches of reactor fuel, account for the
split of radionur des to various separ dns plant waste streams, ar track radionuclide
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

3-1
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radionuclides in any of 177 tanks are reportc in Agnew et al. (1997). The best-basis value
for any one analyte may be either a model r 1t or a sample or engineering assessment-based
result, if available.

Tables 3-1 and 3-2 show the best-basis inventory estimate for tank 241-T-105. Simpson
(1998) specifies mercury values. Radionuclide urie values are decayed to January 1, 1994.

The inventory values reported in Tables 3-1 and 3-2 are subject to change. Refer to the Tank
Characterization Database (LMHC 1998) for e most current inventory values.

Table 3-1. Best-Basis Inventory I
in Tank 241-T-105 (Effe

ates for Nonradioactive Components
April 1, 1998). (2 sheets)

Al 26,100 S
Bi 3,350 S
Ca 410 S
Cl 208 S
TIC as CO; (9,430 S
Cr 374 S
F 250 S
Fe . 9,430 S
Hg 3.28 E Per change package 7 (Simpson 1998)
K 259 S
La 20.20 S
Mn 1,040 S
Na 34,500 S
Ni 40.2 S
NO, 18,220 S
10, 12,700 S
OH g1 69,400 C Charge balance spreadsheet
Pb 237 S
PO, 2,290 S ICP analysis -
Si 1,920 S
SO, 5,260 S IC analysis
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Table 3-2. Best-Basis Inventory E
Decayed to January 1

1ates for Rac

active Components in Tank 241-T-105

94 (Effective April 1, 1998). (3 sheets)

99.1 S sed on total alpha sample result ratioed
HDW estimates for alpha isotopes
#0py 6.68 S sed on total alpha sample result ratioed
HDW estimates for alpha isotopes
“"Am 99.7 S
*IPu 10.6 S/M sed on total alpha sample result ratioed
HDW estimates for alpha isotopes
*Cm 0.287 S sed on **' Am sample result ratioed to
A )W estimates for alpha isotopes
242py 4.41E-05 S sed on total alpha sample result ratioed
HDW estimates for alpha isotopes
“Am 7.07E-04 SM sed on **' Am sample result ratioed to
)W estimates for alpha isotopes
Cm 0.00588 S/IM sed on **' Am sample result ratioed to
11DW estimates for alpha isotopes
*Cm 0.0168 S/ ~ sed on **' Am sample result ratioed to
HDW estimates for alpha isotopes
Note:

'S = sample-based (see Appe

engineering assessment-based.

xB),M=H

model-based (Agnew et al. 1997a), and E =
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Table D4-1. Best-Basis Inventory Estimates for Nonradioactive

Components in Ta1

241-T-105 (Effective April 1, 1998).

1Al 26,100 S
3i 3,350 S
Ca 410 )
Cl 208 )
TIC as CO, [9,430 |s
Cr 374 3
F 250 S
Fe 9,430 S
Hg 8.28 , Yer change package 7 (Simpson 1998)
K 259 S
La 20.20 S
Mn 4,040 S
Na 34,500 S
Ni 40.2 S
NO, 18,220 S
NO, 12,700 S
OH oraL 69,400 C Charge balance spreadsheet
Pb 237 S
PO, 2,290 S ICP analysis
Si 1,920 S
SO, 5,260 S IC analysis
Sr 72.5 S
[oC 1,890 S
UsoraL 3,010 S
Zr 13.4 S
Note:

'S = Sample-based (see Appendix B), M = HDW model-based, E = engineering assessment, and
C = calculated by charge balance; includes oxides as hydroxides, not including CO,, NO,, NO,, PQ,, SO,,

and SiO;.
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Table D4-2. Best-Basis Inventory E: mates for Radioactive Components in Tank 241-T-105.
Decayed to January 1, 1994 (Effective April 1, 1998). (2 sheets)

1.06E-06 S'M Based on ICP U sample result ratioed to
HDW estimates for U isotopes
2y 0.989 S/M Based on ICP U sample result ratioed to
HDW estimates for U isotopes
55U 0.0437 , S 1 Based on ICP U sample result ratioed to
HDW estimates f U isotopes
By 0.00983 31 Based on ICP U sample result ratioed to
HDW estimates for U isotopes
»Np 7.28E-04 v
%Py 0.422 s'M Based on total alpha sample result ratioed
to HDW estimates for alpha isotopes
el 0] 1.01 N Based on ICP U sample result ratioed to
HDW estimates for U isotopes
2%Pu 99.1 'S 1 Based on total alpha sample result ratioed
to HDW estimates for alpha isotopes
py 6.68 v/M Based on total alpha sample result ratioed
to HDW estimates for alpha isotopes
I Am 99.7 w '
e 10.6 M Based on total alpha sample result ratioed
to HDW estimates for alpha isotopes
*Cm 0.287 M Based on 2*'Am sample result ratioed to
HDW estimates for alpha isotopes
Py 4.41E-05 M Based on total alpha sample result ratioed
to HDW estimates for alpha isotopes
Am 7.07E-04 M Based on **'Am sample result ratioed to
| HDW estimates for alpha isotopes
*Cm 0.00588 a Based on **’ Am sample result ratioed to
HDW estimates for alpha isotopes
#Cm 0.0168 "M Based on *!Am sample result ratioed to
HDW estimates for alpha isotopes
Note:
'S = sample-based (see Appendix B), = HDW model-based (Agnew et al. 1997a), E = engineering

assessment-based.
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