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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 waste. Disposal activities involve designing equipment, 
processes, and facilities for retrieving waste-and processing it into a form that is suitable for 
long-term storage. 

Chemical and radiological inventory information is generally derived using one of three 
approaches. Component inventories are estwiated using results of sample analyses, component 
inventories are estimated using the HDW'Mooel based on process knowledge and historical 
information, or a tank-specific process estimate is made based on process flowsheets, reactor 
fuel data, essential material use, and other operating data. The information derived from these 
different approaches is often inconsistent. 

An effort is under way 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, availabl_e information for tank 241-AW-102 was 
evaluated. The assessment of available chemical information for tank 241-AW-102 included 
the following: 

• An inventory estimate generated by assuming the solids to be comparable with a 
242-A Evaporator saltcake fo,imulation that was generated from DST saltcake 
analytical data (Herting 1996). 

• An inventory estimate generated by assuming the solids to be comparabl~ with 
the A-Saltcake formulation from the HDW.model (Agnew et al. 1997a). 

• Analytical results from solid samples collected in 1995 and 1996. 

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

Based on this engineering assessment, a best basis inventory was developed for the solids in 
tank 241-AW-102 using the limited amounfof analytical data and by assuming that the solids 
would be comparable with the DST saltca"ke fonnulation reported by Herting (1996). 

In this engineering assessment, inventory estimates based ·on analysis of samples from 
tank 241-AW-102 were given the highest credence. Where no sample-based information was 
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available, the tank inventory estimates based on DST saltcake analyses were chosen. When no 
other data were available, tank inventories based on the HOW-model saltcake formulation were 
used. The best-basis inventory estimates for the chemcal constituents are listed in Table 3-1 
and Table 3-2 for the radionuclides. 

Best basis inventories listed in Tables 3-1 and 3-2 are estimates only, and should be considered 
suspect. Core samples of the solids layer in Tank 241-AW-102 are needed for more reliable 
analyte inventories. 

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

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 90Sr, 137Cs, 2391240pu, and total uranium, or (total beta and 
total alpha) while other key radionuclides such as 60Co, 99Tc, 1291, 154Eu, 155Eu, and 241 Am, etc., 
have been infrequently reported . For this reason it has been necessary to derive most of the 46 
key radionuclides by computer models. These models estimate 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 Hanford Defined 
Waste Rev. 4 model results (Agnew et al. 1997a). 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. 

Al 

Bi 

Ca 

Cl 

Table 3-1. Best Basis Inventory Estimates for Nonradioactive Components in 
Tank 241-AW-102 (Effective May 31, 1997). (2 Sheets) 

2,730 E 

0 E Bi is relatively insoluble in the supernates 
added to this tank 

116 E 

408 E 

TIC as C03 2,820 s 
Cr 212 E 

F 245 E 
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Table 3-1. Best Basis Inventory Estimates for Nonradioactive Components in 
Tanlc 241-AW-102 (Effective May 31, 1997). (2 Sheets) • 

449 

0 

265 

0 

84.1 

37,500 

68.7 

9,260 

26,500 

17,300 

54.1 

781 

3,110 

3,690 

2.86 

1,030 

E 

E 

E 

E 

E 

E 

E . 

· E 

E 

C 

E 

E 

s 
E 

S/E 

s 

Simpson 1998 

La is relatively insoluble in the supernates 
added to this tank 

charge balance calculation 

Estimated assuming 30% of Sr is 90Sr 

UTOTAL 3,720 s 
Zr 27.1 M/E M/E values are based on HDW Al-Saltcake 

composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

Notes: 
1S = Sample based, M = HDW model based (Agnew et al. 1997a), and E = Engineering 
assessment-based. 

C = Calculated by charge balance; includes oxides as hydroxides, not including CO3 , NO2 , NO3, PO4, 

SO4, and SiO3 
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Table 3-2. Best Basis Inventory Estimates for Radioactive Components in 
Tank 241-AW-102 Decayed to January 1, 1994 (Effective May 31, 1997). (4 Sheets) 

24.6 

6.50 

0.431 

12.8 
63Ni 43.0 

79Se 0.0715 

119,000 

119,000 

3.53 

2.54 

99Tc 31.8 

0.00188 

lllmCd 19.5 

M/E 

M/E 

M/E 

s 
M/E 

M/E 

s 
s 

M/E 

M/E 

M/E 

M/E 

M/E 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1. 9 g/mL. 

M/E values are based on HDW Al-Saltcak:e 
: composition estimates, a sludge volume of 

136 kL and a density of 1.9 g/mL. 
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M/E values are based on HDW Al-Saltcake 
composition _estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E yalues are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

(Derived from 90Sr value) 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1. 9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1. 9 g/mL. 
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Table 3-2. Best Basis Inventory Estimates for Radioactive Components in 
Tank 241-AW-102 Decayed to January 1, 1994 (Effective May 31, 1997). (4 Sheets) 

t25Sb 44.2 

1.08 

1291 0.0620 

0.545 

15,500 

14,700 

2,510 

1.03 

147 

60.1 

2.84E-05 

221Ac 1.68E-04 

M/E 

M/E 

M/E 

M/E 

s 
s 

M/E 

M/E 

M/E 

M/E 

M/E 

M/E 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of l.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
, c_omposition estimates, a sludge volume of 

136 kL and a density _of 1.9 g/mL. 

3-5 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

(Derived from 137Cs value) 

M/E values are based on HOW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1. 9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 



HNF-SO-WM-ER-363 Rev. lC 

Table 3-2. Best Basis Inventory Estimates for Radioactive Components in 
Tank 241-A W-102 Decayed to January 1, 1994 (Effective May 31, 1997). ( 4 Sheets) 

228Ra 0.0620 

0.00147 

8.0lE-04 

0.00775 

mu 0.471 

mu 1.80 

234u 1.70 

mu 0.0653 

236u 0.122 

231Np 0.111 

5.89 

1.24 

77.8 

24°Fu 18.6 

241Am 334 

M/E 

M/E 

M/E 

M/E 

SIM 

SIM . 

SIM 

SIM 

SIM 

M/E 

SIM 

SIM 

SIM 

SIM 

s 
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MIE values are based on HDW Al-Saltcak.e 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

MIE values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1. 9 g/mL. 

MIE values are based on HOW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

Based on total U: Used HDW isotopic 
ratios 

Based on total U: Used HDW isotopic 
ratios 

Based on total U: Used HDW isotopic 
ratios 

Based on total U: Used HDW isotopic 
ratios 

Based on total U: Used HOW isotopic 
ratios 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

Based on 239l>u: Used HDW isotopic ratios 

Based on total U: Used H:DW isotopic 
ratios 

Based on 2391240J>u: Used HDW isotopic 
ratios 

Based on 23912"°Pu: Used HDW isotopic 
ratios 
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Table 3-2. Best Basis Inventory Estimates for Radioactive Components in 
Tank 241-AW-102 Decayed to January 1, 1994 (Effective May 31, 1997). (4 Sheets) 

241Pu 554 SIM Based on 23%: Used HDW isotopic ratios 
242cm 3.2 E-03 SIM Based on 241Am: Used HDW isotopic ratios 
242Pu 2.28E-03 SIM Based on 239l>u: Used HDW isotopic ratios 

z43Am 0.0311 SIM Based on 241Am: Used HDW isotopic ratios 

243cm 0.0577 SIM Based on 241Am: Used HDW isotopic ratios 

244cm 0.963 SIM Based on 241Am: Used HDW isotopic ratios 

Notes: 
1S = Sample based, M = HDW model based (Agnew et al. 1997a), and E = Engineering 
assessment-based. 
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APPENDIXD 

EVALUATION TO ESTABLISH BEST,.BASIS 
INVENTORY FOR DOUBLE-SHELL TANK 241-AW-102 

An effort is under way 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 double-shell 
tank (DST) 241-AW-102 was performed, and a limited 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 

Available waste (chemical) information for tank 241-AW-102 includes the following: 

• Statistical report for limited analytical data on two solids grab samples - one 
obtained in August 1995 and the other in August 1996. 

• Solids levels from the 242-A Campaign 96-1 Post Run Document {Guthrie 1996) 

• The inventory estimate for this tank generated from the Hanford Defined Waste 
(HOW) model (Agnew et al. 1997a). 

Section D5.0 is a list of references used in this evaluation. 

D2.0 COMPARISON OF COMPONENT INVENTORIES 

Tank 241-AW-102 is currently used as the feed tank to the 242-A Evaporator. The waste to be 
processed during 242-A Evaporator operations is initially transferred to tank 241-AW-102. 
Between evaporator campaigns tank 241-A W-102 receives tramfers of miscellaneous waste for 
temporary storage. 

The tank inventory estimates reported in Agnew et al. {1997a) were valid as of January 1, 
1994. Four evaporator campaigns have been conducted in the 242-A Evaporator since that 
date, therefore the inventory estimates in Agnew et al. (1997a) for supernatants in tank 
241-AW-102 are no longer valid. The HDW Model does not identify any TLM solids in this 
tank. Thus, no current HDW Model results are available to be included in this section. 
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D3.0 COMPONENT INVENTORY EVALUATION 

D3.1 WASTE HISTORY TANK 24I°-AW-102 

Double-shell tank (DST) 241-AW-102 went into service in 1980 and was designated as the 
242-A Evaporator feed tank. All waste processed in the 242-A Evaporator since 1980 was 
first transferred to tank 241-AW-102, so the tank has been emptied and refilled many times 
since 1981. 

For a more complete history of the waste in this tank, see Appendix A. 

D3.2 EXPECTED TYPE OF WASTE BASED ON THIS ASSESSMENT 

The waste types expected to be present in tank 241-AW-102 are SMMA2 (Agnew et al. 
1997b) and sludge (Hanlon 1997). The waste type SMMA2 is a mixture of different 
concentrated supematants coming from the 242-A Evaporator that are a blend of other waste 
types that precipitate some saltcake on cooling. 

As of January 1, 1994, Agnew et al. (1997a) identifies the waste in tank 241-AW-102 as 3,710 
kL (979 kgal) of SMMA2 supernatant. This waste (minus the solids heel) was processed 
through the 242-A Evaporator during Campaign-94-1. This makes the HDW Model estimates 
of limited value in estimating current tank inventories. 

Hanlon (1997) lists the tank as containing 136 kL (36 kgal) of solids and 242 kL (64 kgal) of 
supernatant. The volume of liquids in this tank changes frequently because it is the 
242-A Evaporator receiver tank. The Hanlon (1997) estimate of 136 kL solids is used in this 
document. 
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D3.3 ASSUMPTIONS USED 

The following evaluation provides an engineering assessment of the tank 241-AW-102 
contents. For this evaluation, the following assumptions and observations are made. 

• · The HDW Model information for tank 241-AW-102 is of limited value in 
developing a best basis tank inventory estimate. 

• The waste transfer history for tank 241-A W-102 is too complex for a· reliable 
modeling estimate of the solids heel. . 

• Analytical data from grab samples offer a limited basis for tank inventory 
estimates of the tank solids. 

• To a first approximation, the solid~ layer in tank 241-AW-102 is assumed to be 
comparable to a generic 242-A Evaporator saltcake. This section does not 
provide inventory estimates for the supernatant liquid. 

D3.4 BASIS FOR CALCULATIONS USED IN THIS ENGINEERING EVALUATION 

The general approach in this engineering assessment is to use all available information to 
formulate the best basis estimate of the tank's contents. The sources of information may 
include analytical data from samples taken from the tank of interest, analytical data from other 
tanks believed to contain waste types similar to those believed to be in the tank of interest, and 
data from models created using historical process records. The confidence level assigned to 
the best basis inventory values then depends on the level of agreement among the various 
information sources. However, the liquids in tank 241-AW-102 change frequently because this 
tank is part of ongoing 242-A Evaporator operations. Because this is an active tank with 
frequent waste transfers, this engineering assessment does not attempt to develop a tank 
inventory estimate for the supernatant. Rather, it addresses the solids heel. 

Based on information in the 242-A Campaign 96-1 post-run document (Guthrie 1996), the 
solids level in this tank has remained relatively constant since the completion of Campaign 
95-1 . However, the solids level measurement information reported in Guthrie (1996) indicates 
that a relative standard deviation of approximately 60 percent is associated with this solids 
volume estimate. · 

The HDW model results reported by Agnew et al. (1997a) do not identify a solids layer in 
tank 241-A W-102, although direct measurements m this tank indicate the solids volume to be 
136 kL (36.0 kgal) . The solids layer in this tank likely accumulated from solids that separated 
from 242-A Evaporator slurry feed that was temporarily being stored in the tank. Because of 
the large volume of waste that has passed through this tank, there is little hope of identifying 
the origin of the solids heel based on 242-A Evaporator process history. Rather, an empirical 
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approach was coupled with the limited analyticaf (lata available from grab samples taken from 
this tank in 1995 and 1996 to establish an apptbximation of a tank inventory. 

D3.4.1 Analytical Results From Solids Grab Samples 

Two solids grab samples were taken from tank 241-AW-102; the first in August 1995 and the 
second in August 1996. As can be seen by the information in Table D3-l, the scope of 
analyses for this sample was limited. The grab-sampling methodology used to collect these 
samples limits the likelihood that the analytical results would be representative of the complete 
solids layer. However; these are the only data that are currently available. 

Table D3-l. Solids Sample Analyii~iResults for Tank 241-AW-102. 

241Am 1.86 334 TIC 3,140 564 
·. ,(as CO3) (15,700) (2,820) 

137Cs 86.4 15,500 Total carbon 8,860 1,590 
( TC) 

s9190Sr 664 119,000 . u 20,700 3,720 
239/2"°Pu 0.537 96.4 · • · · · .. . Si 17,300 3,110 

Total alpha 2.40 431 TOC 5,720 1,030 
(TC-TIC) 

Total beta 1,140 205,000 

roco 0.0703 12.6 

Note: 

1Based on a solids volume of 136 kL and a density of 1.32 g/mL. 

For tank 241-AW-102, the sludge sample density was projected to be 1.32 g/ml. This value 
was derived from Guthrie (1996, 242-A Carnpa,igi_J, _96-1 Post Run Document, 
WHC-SD-WM-PE-056, Rev. 0), based on the average density of the DSSF feed added to this 
tank. Specific gravity correlations for the DSSF waste may be found in appendices E and F of 
this document. This reference also provides data on the sludge level measurements obtained 
from this tank before and after the 242-A Campaign 96-1. This sludge density estimate only 
applies to DSSF slurry and not to a: compacted sludge layer precipitated from DSSF waste. 
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..... . '\ 

DJ.4.2 Inventory Estimates Based on Modifie.d Jlanford Def"med Waste Model Values 

Because analytical data and modeling information were limited, the tank inventory estimate for 
the solids layer was developed by assuming that the solids layer was similar in composition to 
a generic 242-A Evaporator saltcake. Two generic saltcake compositions were chosen. The 
first was based on DST saltcake analysis data; the second was based on the HDW model. . 

A 242-A Evaporator saltcake composition was developed in Herting (1996) using analyses of 
saltcakes from DSTs 241-AN-102 and 241-AN-107. This saltcake composition (listed as DST 
SltCk) and calculated inventory estimates for tank 241-AW-102 solids are shown in Table D3-
2 for chemical constituents ·and in Table D3-3 for the radionuclides. (The chemical species are 
reported without charge designation per the best-basis inventory convention). 

Because Agnew et al. (1997b) does not list a 'globaf ~oinposition for the SMMA2 solids, the 
Al-Saltcake listed in Agnew et al. (1997a) also was used to develop an inventory estimate for 
the solids. The A 1-Saltcake composition and. estim.ated solids inventory values are listed in 
Table D3-2 for the chemical constituents and.' in Table D3-3 for the radionuclides. Analysis
based inventory estimates for the radionuclides !eported from the 1995 and 1996 grab samples 
also are listed in Table D3-3. 

Differences in the inventory estimates deveioped using the two different saltcake compositions 
can be evaluated by comparing columns 3 and? in Tables D3-2 and D3-3. Inventory estimates 
based on the radioanalytical work do not favor one· inventory estimate over the other. 

Table D3-2. Estimated Tank Inventory for Chemical Components in the 
Tank 241-AW-102 So}tds Layer1

• (2 sheets) 

111111• 1114• 
Al 13,400 2,730 31,657 8,180 . NR 

Bi NR NR 788 204 NR 

Ca 567 116 1,197 309 NR 

Cl 2,000 408 2,158 558 NR 

Cr 1,040 212 3,826 989 NR 

F 1,200 245 ·: >·.: 1,141 295 NR 

Fe 2,200 449 456 118 NR 

Hg NR NR 4.44 1.15 NR 

K 1,300 265 2,186 565 NR 

Mn 413 84.3 159 41.l NR 
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Table D3-2. Estimated Tank Inventory for Chemical Components in the 
Tanlc 241-AW-102 Solids Layer1

• (2 sheets) 

•l t4tlllll•• 
Na 184,000 37,500 232,562 60,100 NR 

NH3 NR NR 1,289 333 NR 
Ni 337 68.7 316 81.7 NR 

N02 45,400 9,260 75,169 19,400 NR 
N03 130,000 26,500 263,183 68,000 NR 

OH NR NR · . . 101",369 26,200 NR 

Pb 265 54.1 114 29.5 NR 
P04 3,~30 781 21,059 5,440 NR 
Si NR NR 2,566 663 3,110 

S04 18,100 3,690 20,812 5,380 NR 
TIC as co/ 63,500 12,600 19,289 4,980 2,820 

TOC 22,100 4,510 7,788 2.010 1,030 

u NR NR 2,269 586 3,720 

Zr NR NR 105 27.1 NR 
Density 1.5 NIA 1.9 NIA NIA 
(glmL) 

H20 (Wt%) 42.3 NIA 22.8 NIA NIA 

Notes: 
NR = not reported 
NI A = not applicable 

1Solids volume assumed to be 136 lcL. 
2Herting (1996) 
3Agnew et al. (1997a) 
4Analytical-based solids inventory estimates from Table D3-1. 

., 
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Table D3-3 . Comparison of Estimated Tank Inventory Radioactive Components in 
Tanlc 241-AW-1_02 Solids Layer1• 

9()Sr 130 26,500 
239J>u5 0.085 17.3 
137Cs 267 54,500 

241Am NR NR 

Notes 
1Solids volume assumed to be 136 kL. 
2Herting (1996) 
3Agnew et al. (1997a) 

. 88.4 

0.048 

. 151 

0.030 

4Analytical-based solids inventory estimates from Table D3-1. 
s Analytical data reported as 239/240Pu. 
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D4.0 DEFINE THE BEST-BASIS AND ESTABLISH COMPONENT INVENTORIES 

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 waste. Disposal activities involve designing equipment, 
processes, and facilities for retrieving waste and processing it into a form that is suitable for 
long-term storage. 

Chemical and radiological inventory information is generally derived using one of three 
approaches. Component inventories are estimated using results of sample analyses, component 
inventories are estimated using the HDW Mod.el based on process knowiedge and historical 
information, or a tank-specific process estimate is made based on process flowsheets, reacior 
fuel data, essential material use, and other operating data. The information derived from these 
different approaches is often inconsistent. 

An effort is under way to provide waste inventory estimates that will serve as standard 
characterization source terms for the various waste management activities (Hodgson and 
l.eClair 1996). As part of this effort, available information for tank 241-AW-102 was 
evaluated. The assessment of available chemical information for tank 241-AW-102 included 
the following: 

• An inventory estimate generated by assuming the solids to be comparable with a 
242-A Evaporator saltcake formulation that was generated from DST saltcake 
analytical data (Herting 1996). 

• An inventory estimate generated by assuming the solids to be comparable with 
the A-Saltcake formulation from the HDW model (Agnew et al. 1997a). 

• Analytical results from solid samples collected in 1995 and 1996. 

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

Based on this engineering assessment, a best basis inventory was developed for the solids in 
tank 241-A W-102 using the limited amount of analytical data and by assuming that the solids 
would be comparable with the DST saltcake formulation reported by Herting (1996). 

In this engineering assessment, inventory estimates based on analysis of samples from 
tank 241-AW-102 were given the highest credence. Where no sample-based information was 
available, the tank inventory estimates based on DST saltcake analyses were chosen. When no 
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other data were available, tank inventories based on the HOW-model saltcake formulation were 
used. The best-basis inventory estimates for the chemcal constituents are listed in Table D4-1 
and Table D4-2 for the radionuclides. 

Best basis inventories listed in Tables D4-1 and D4-2 are estimates only, and should be 
considered suspect. Core samples of the solids layer in Tank 241-AW-102 are needed for 
more reliable analyte inventories. 

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. 

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 
sampl~ analyses have only reported 90Sr, 137Cs; 23912"°Pu, and total uranium, or (total beta and 
total alpha) while other key radionuclides such as 60Co, ~c, 12'1, 154Eu, 155Eu, and 241Am, etc., 
have been infrequently reported. For this reason it has been necessary to derive most of the 46 
key radionuclides by computer models. These models estimate 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 Hanford Defined 
Waste Rev. 4 model results (Agnew et al. 1997a). 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. 

Table D4-1. Best Basis Inventory Estimates for Nonradioactive Components in 
Tank 241-AW-102 (Effective May 31, 1997). (2 Sheets) 

Al 2,730 E 

Bi 0 E Bi is relatively insoluble in the supernates 
added to this tank 

Ca 116 E 

Cl 408 E 

TIC as CO3 2,820 s 
Cr 212 E 

F 245 E 

Fe 449 E 
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Table D4-1. Best Basis Inventory Estimates for Nonradioactive Components in 
Tanlc 241-AW-102 (Effective May 31, 1997). (2 Sheets) 

·Hg 

K 

La 

Mn 

Na 

Ni 

N02 

N03 

OH 
Pb 

P04 

Si 

S04 

Sr 

TOC 

UTOTAL 

Zr 

Notes: 

0 

265 

0 

84.1 

37,500 

68.7 

9,260 

26,500 

17,300 

54.1 

781 

3,110 

3,690 

2.86 

1,030 

3,720 

27.1 

E 

E 

E 

E 

E 

E 

E 

E 

C 

E 

E 

s 
E 

S/E 

s 
s 

M/E 

Simpson 1998 

La is relatively insoluble in the supemates 
added to this tank 

charge balance calculation 

Estimated assuming 30% of Sr is 90Sr 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

1S = Sample based, M = HDW model based (Agnew et al. 1997a), E = Engineering 
assessment-based, and C = Calculated by charge balance; includes oxides as hydroxides, not including 
C03, N02, N03, P04, S04, and SiO3• 
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Table D4-2. Best Basis Inventory Estimates for Radioactive Components in 
Tank 241-AW-102 Decayed to January 1, 1994. (Effective May 31, 1997). (4 Sheets) 

24.6 

6.50 

0.431 

60Co 12.8 

43.0 

0.0715 

90Sr 119,000 

119,000 
93Zr 3.53 

93mNb 2.54 

99Tc 31.8 

0.00188 

113mcd 19.5 

M/E 

M/E 

·M/E 

s 
M/E 

M/E 

s 
s 

M/E 

M/E 

M/E 

M/E 

M/E 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based .on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 ·kL and a density of 1.9 g/mL. 

.. M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

(Derived from 90Sr value) 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
.136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 

. 136 kL and a density of 1.9 g/mL. 
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M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
1}6 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates , a sludge volume of 
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Table D4-2. Best Basis Inventory Estimates for Radioactive Components in 
Tank 241-AW-102 Decayed to January 1, 1994. (Effective May 31, 1997). (4 Sheets) 

125Sb 44.2 

1.08 

1291 0.0620 

0.545 

15,500 

14,700 

2,510 

1.03 

147 

60.1 

2.84E-05 

221Ac 1.68E-04 

M/E 

M/E 

M/E 

M/E 

s 
s 

M/E 

M/E 

M/E 

M/E 

M/E 

M/E 
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M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL .. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

(Derived from 137Cs value) 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 
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Table D4-2. Best Basis Inventory Estimates for Radioactive Components in 
Tank 241-AW-102 Decayed to January 1, 1994. (Effective May 31, 1997). (4 Sheets) 

. ..i:· _:- = ... ·-.:. ~ ., 'it' ;,Fur:·-·~;p,,::;: ):,, :::iiJittsi]tiP!:s.~;:::: 
i1l[,1iliti:~~=1:1.:rnI-~l l~f ii~i~~t~I-iiJ:}}i;_{ ~ ii':!J~~~-;~·f; ) : .... ·.:,, '<, .o.ta :; ven orop: 

A_D#yt~i:: i:•!:)i:?iZGiHf:\1H;J rn!:<S:! ~~·tiq~lE,1g:::s. 
228Ra 0 .0620 M/E M/E values are based on HDW Al-Saltcake 

composition estimates, a sludge volume of 
136 kL and a density of 1. 9 g/mL. 

229rh 0.00147 MIE M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

231Pa 8.0lE-04 M/E MIE values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

2,2Th 0.00775 M/E MIE values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 glmL. 

232u 0.471 SIM Based on total U: Used HDW isotopic 
ratios 

mu 1.80 SIM Based on total U: Used HDW isotopic 
ratios 

234u 1.70 SIM Based on total U: Used HOW isotopic 
ratios 

mu 0.0653 SIM Based on total U: Used HDW isotopic 
ratios 

236u 0.122 SIM Based on total U: Used HDW isotopic 
ratios 

mNp 0.111 MIB M/E values are based on HDW Al-Saltcake 
composition estimates, a sludge volume of 
136 kL and a density of 1.9 g/mL. 

238Pu 5.89 SIM Based on 23Tu: Used HDW isotopic ratios 

238u 1.24 SIM Based on total U: Used HDW isotopic 
ratios 

239J>u 77.8 SIM Based on 23912"°Pu: Used HDW isotopic 
ratios . 

2"°J>u 18.6 SIM Based on 239n"°Pu: Used HDW isotopic 
ratios 

241Am 334 s 
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Table D4-2. Best Basis Inventory Estimates for Radioactive Components in 
Tank 241-AW-102 Decayed to January 1, 1994. (Effective May 31, 1997). (4 Sheets) 

241Pu 554 SIM Based on 23%: Used HDW isotopic ratios 

242cm 0.0032 SIM Based on 241 Am: Used HDW isotopic ratios 
242Pu 0.00228 S/M Based on 239I>u: Used HDW isotopic ratios 

243Am 0.0311 S/M Based on 241Am: Used HDW isotopic ratios 
243cm 0.0577 SIM Based on 241 Am: Used HDW isotopic ratios 
244Cm 0.963 SIM Based on 241Am: Used HDW isotopic ratios 

Notes: 
1S = Sample based, M = HDW model based (Agnew et al. 1997a), and E = Engineering 
assessment-based. 
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