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APPENDIX C 

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY FOR 
DOUBLE-SHELL TANK 241-AN-102 

An effort is underway 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 241-AN-102 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. 

CLO CHEMICAL INFORMATION SOURCES 

Available composition information for tank 241-AN-102 is as follows: 

• This Tank Characterization Report (TCR) provides characterization results for the 
sludge from the 1990 core sampling event, and supernatant from the 1994 and 
1995 grab sampling events. Table 4-2 in this TCR summarizes the results from 
the statistical analysis of data from the supernate grab samples. Table B-3 · 
summarizes the results from the analysis of data from the 1990 sludge core 
sampling event. 

• The 242-A Evaporator Campaign 84-4 Post-Run Document (Pontious 1984) 
provides characterization data for the waste in tank 241-A W-101 before it was 
sent to tank 241-AN-102. · 

• The Hanford Defined Waste (HDW) document (Agnew et al. 1997) provides tank 
content estimates derived from the Los Alamos National Laboratory (LANL) 
model, in terms of component concentrations and inventories. 

• Bratzel (1985) provides supernatant and interstitial liquid results for the 1985 
. sampling event. 
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C2.0 COMPARISON OF COMPONENT INVENTORY VALUES 

Sample-based inventories derived from analytical concentration data, and Hanford 
Defined Waste (HOW) model inventories , are compared in Tables C2-1 and C2-2. (The 
chemical species are reported without charge designation per the best-basis inventory · 
convention.) The tank volume used to generate these inventories is 4,092 kL (1,081 kgal) of 
which 3,755 kL (992 kgal) is supernatant, 337 kL (89.0 kgal) is sludge (Hanlon 1996). 

Table C2-1. Sample-based and Hanford Defined Waste Model-Based Inventory Estimates 
for Nonradioactive Components in Tank 241-AN-102. (2 Sheets) 

Ag <8.05 E-04 NR NO2 330 600 

Al 62.9 236 NO3 902 1,440 

As <84.0 NR OH 13.6 860 

Ba 0.0129 NR oxalate NR 0.0119 

Be <3.60 E-04 NR Pb <0.138 1.33 

-Bi NR 1.29 Pas P04 19.6 48.5 

Ca 2.68 6.34 Rh 0.149 NR 

Ce <0.204 NR Ru <0.114 NR 

Cd <0.0157 NR Sb <0.261 NR 

Cl 15.3 44.7 Si 0.764 11.7 

Co <0.287 NR S04 64.9 145 

Cr 1.81 33.7 Sr 0.010 0 

Cu 0.030 NR Te <0.099 NR 

F 7.43 6.29 TIC as CO3 279 174 

Fe 1.04 3.03 TOC 107 106 

Hg NR 0.000967 UTOTAL <1.56 11.2 

K 15 .5 13.8 V <0.0076 NR 

La <0.0149 0.0143 Zn 0.0411 NR 

Mg 0.206 NR Zr 0.280 0.077 

Mn 0.242 1.63 
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Table C2-1. Sample-based and Hanford Defined Waste Model-Based Inventory Estimates 
for Nonradioactive Components in Tank 241-AN-102. (2 Sheets) 

Na 1.020 1,680 

NR 5.86 

Ni 1.65 1.76 

HOW= Hanford Defined Waste 
NR = Not reported. 
a Table 4-2 and Table B-5 in the TCR 
b Agnew et al. (1997) . 

Table C2-2. Sample-based and Hanford Defined Waste Model-based Inventory Estimates 
for Radioactive Components. 

14c 0.648 220 
90Sr 366,000 656,000 

99Tc 49.7 1640 

1Z9J NR 3.17 
137Cs 1.46 E+06 1.40 E-f:06 

t54Eu 497 4,220 

HDW = Hanford Defined Waste 
NR = Not repo·rted 
aTable 4-2 in the TCR 

237Np <0.477 
239/240Pu 57.5 
241Am 813 

Total a 612 

Total /3 6.98 E+OS 

bAgnew et al. (1997), radionuclides decayed to January 1, 1994. 
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C3.0 COMPONENT INVENTORY EVALUATION 

The fo1lowing evalu.ation of tank ~ntents is performed in order to identify potential 
errors and/or missing information that would influence the sample-based and HDW model 
component inventories. 

C3.1 CONTRIBUTING WASTE TYPES 

Tarik 241-AN-102 began service in September 1981. _It periodically received dilute 
wastes that were later sent to the 242-A Evaporator. Tank 242-AN-102 also received 
noncomplexed double-shell slurry feed (DSSF) that was later transferred to other waste 
tanks. In 1984, complexed concentrate (CC) waste concentrated earlier in the 242-A 
Evaporator was transferred from tank 241-AW-101 to tank 241-AN-102. This transfer event 
filled the tank to 4,088 kL (1,080 kgal). Since that time tank 241-AN-102 has received 
small amounts of mfscellaneous waste from the plutonium-uranium extraction (PUREX) Plant 
and waste water. 

The 337 kL (89.0 kgal) of solids in tank 241-AN-102 were precipitated primarily from 
the CC waste added after 1984 although there may have been some solids formation from the 
noncomplexed DSSF added earlier. 

C3.2 PREDICTED WASTE INVENTORIES 

Because of the many observed differences among the inventory values an evaluation 
was performed to help identify potential errors and/or missing information that could 
influence the sample-based inventories and/or the inventories estimated by the HDW model. 
Reference inventories, based on a set of simplified assumptions, were established and 
compared with the sample- and HDW-based inventories. 

The following assumptions and observations were used to generate these reference 
inventories: 

• All solid and liquid wastes in tank 241-AN-102 are CC wastes transferred from 
tank 241-AW-101 in 1984. Any contributions from other waste additions are 
assumed to be negligible. 

• Component concentrations provided in Pontious (1984) were used for the 
evaluation (see Table C3-1). 
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• · Tanlc waste mass is calculated using the tank volumes listed in Hanlon (1996). 
Volume changes since the addition of the CC waste in 1984 are -assumed to be 
negligible. 

• No radiolysis of NOi to N02 and no additions of NO2 to the waste for corrosion 
· purposes are factored into this independent assessment. 

The waste composition for the product of the 84-4 242-A Evaporator Campaign is 
provided in Table C3-l. This waste was temporarily stored in tank 241-AW-101 before 
being pumped to tank 241-AN-102. The compositions shown are the arithmetic average of 
samples T3641 and T3642 taken·in May 1984 (Pontious 1984). Little is known about the 
procedures used to analyze these samples such as whether complete digestion was achieved 
and if analysis of solids in the sample were conducted. Sample T3641 was taken near the . 
top of the tank and sample T3642 was taken four feet from the bottom of the tank. The 
samples indicate that the waste was not stratified. 

A comparison of sample-based bulk concentrations (sludge plus supernatant) and the 
HDW model-based concentrations for tank 241-AN-102 is also provided in Table C3-1. 
Concentrations for both compositions were calculated by dividing the total mass or activity 
by the total tank volume indicated by Hanlon (1996). Radionuclide values were back­
decayed to May 21, 1984> the day the evaporator post-run data were received by the 
laboratory as shown in Table C3-l. As shown in Table C3-1, the sample-based composition 
is in much closer agreement with the evaporator data than the HDW model-based 
composition. 
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Table C3-1. Comparison of Sample-Based and 242-A Evaporator 84-4 
Campaign Product Compositions. 

Al 0.621 0.563 2.12 

OH 1.85 0.196 12.3 

co3 0.677 1.14 0.701 

K 0.0415 0.0971 0.0856 

Na 8.60 10.8 17.7 

N02 1.50 1.75 3.16 

N03 4.08 3.56 5.65 

P04 0.0517 0.0504 0.125 

241Am 228 199 84.9 
137Cs 518,000 454,000 340,000 

9()Sr 133,000 113,000 159,000 

231Np 0.966 <0.117 1.39 

239!240pu (g/L) 3.33 E-04 2.27- E-04 7.98 E-04 

HDW = Hanford Defined Waste 
a Pontius (1984) 
bFrom Table 4-2 
c Agnew et al. (1997). 

The close comparison with samples T3641 and T3642 and the recent data for tank 
241-AN-102 is a useful check on the accuracy of the data. There is a general trend toward 
higher concentrations in the sample data. This can be explained in part by the 3.5 percent 
decrease in waste volume due presumably to in-tank evaporation. However, the 
concentration increases are not proportional for all components; some concentrations, like 
Al, decreased between the 1984 and 1990/1994 sampling events. 

A better understanding of these differences can be gained by comparing further results 
from a February 1985, sampling event of the supernatant in tank 241-AN-102 (Bratzel 1985) 
with the evaporator post-run data and the TCR results in Table C3-2. 
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Table C3-2. Comparison of Selected Component Concentrations for Taruc 241-AN-102. 

;~==~==!i~~~~~~-~~J 
Al 0 .621 0.537 0.563 

OH- 1.85 0.201 0.196 

co3 0.611 o.840 1.14 

K 0.0415 0.0531 0 .0971 

Na 8.60 10.4 10.8 

1.50 1.32 1.75 

4.08 3.61 3.56 

0.0517 0.0473 0.0504 

241Am 228 147 199 
137Cs 518,000 316,000 454,000 
90Sr 133,000 127,000 113,000 

231Np 0.966 NR <0.117 

239124-0pu (g/L) 3.33 E-04 2.23 E-04 2.27 E-04 

NR = Not reported 
•Pontius (1984) 
bBratzel (1985) 
cFrom Table 4-2. 

By 1985, some solids had accumulated in tank 241-AN-102. There may have been as 
much as 125 kL (33.0 kgal) of solids in the tank at that time (Figure 2-4). Nevertheless, 
these supernatant data are compared to the bulk composition from the 1990/1994 data - not 
the supernatant data. This is because a much higher volume of solids precipitated from the 
supernatant between 1985 and the 1990 core sampling event and these solids must be 
accounted for. 

There is good agreement between the 1985 supernatant samples and the 1990/1994 
data. When compared to the evaporator post-run data, some important trends can be 
discerned. These trends and other observations regarding differences in composition are 
discussed by component. 

Aluminum. The 1990/1994 bulk aluminum concentration is 9 percent lower than the 
evaporator data which is very good considering the uncertainties involved. It is not known 
whether complete solids digestion was achieved. The mass balance for the 1990 core 
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sample, however, was only approximately 84 percent. If some solids were left undissolved, 
then perhaps some aluminum was unaccounted for in the analysis. This may be true of the 
1985 supernatant analyses as well which shows a concentration very similar to the 1990/1994 
result. Yet, because of this close agreement and the lack of other information, the 
1990/1994 result is assumed to be correct. 

Hydroxide. Hydroxide is depleted by the absorption of CO2 from the air. This would 
explain some of the 89 percent drop in hydroxide concentration from the evaporator data to 
the 1990/1994 concentrations. The 1985 supernatant data corroborates the 1990/1994 and 
the 1990/1994 value is assumed to be correct. 

Carbonate. Carbonate is being formed in the waste tanks due to CO2 absorption which 
explains much of the 68 percent increase. The 1990/1994 valued is assumed to be correct. 

Total Organic Carbon. Degradation of organic chemicals is expected for the waste 
tanks. This accounts for much of the 21 percent decrease in concentration. The· 1990/1994 
is assumed to be correct in regard to this component. 

· Potassium. The 134 percent increase in potassium concentration, from the evaporator 
data to the 1990/1994 data, is difficult to explain. Table C3-2 suggests a trend in which 
potassium concentrations were increasing, but not enough data exist to make a clear cut 
conclusion. The 1985 supernatant concentration supports the 1990/1994 value. The 
1990/1994 result is assumed to be· accurate. 

Sodium. The 1990/1994 concentration is 26 percent higher than the evaporator data 
and 14 percent higher than the 1985 supernatant data. The extra sodium alone could not 
have come from the heel present in tank 241-AN-102 before the transfer fro~ tank 
241-AW-101 , nor could it have·come from subsequent additions. These additions amount 
only to 121 kL (32.0 kgal) (Koreski 1995). To account for the extra sodium, these streams 
combined would have to be 52M Na. There have also been no NaOH additions for anti­
corrosion purposes. The 1990/1994 result is assumed to be accurate based on the fact that 
the 1985 supernatant data are in fairly close agreement. 

Nitrite. The 1990/1994 concentration is 17 percent higher than the evaporator data 
which is in reasonably good agreement. Perhaps NaNO2 added as an anti-corrosive accounts 
for a small fraction of the increase. The 1990/1994 value is assumed to be accurate. 

Nitrate. The 1990/1994 value compares extremely well with the evaporator data. The 
nitrate concentration in the 1990/1994 is 13 percent lower than the evaporator value. The 
1990/1994 value is assumed to be accurate. 

Phosphate. The 1990/1994 value compares extremely well with the evaporator data, 
being only 3 percent higher. The 1990/1994 value is assumed to be accurate. 
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Cesium/Strontium. The 1990/1994 results for Cs and Sr are, respectively, 12 percent 
and 15 percent lower than the evaporator data. All values are decayed/back-decayed to 
May 21, 1984. Given the uncertainties involved, there is fairly good agreement. The 
1990/1994 results are assumed to be accurate. 

Americium/Plutonium. The 1990/1994 results for americium is 13 percent lower than 
the evaporator concentration; plutonium results are 32 percent lower in the 1990/1884 
results. Americium and plutonium concentrations are difficult to obtain in matrices 
containing high organic content because organic compounds interfere with the counting 
method. Since procedures to assess actinide contents have improved, the 1990/1994 results 
are assumed to be accurate. 

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). 

Following are additional comments and observations regarding the inventories of other 
components in Tank 241-AN-102. 

Bismuth. The SMM (HDW Model) indicates significant contributions to 241-AN-102 
from lC and 2C waste (1290 kg). This contribution is considered erroneously high due to 
the assumption that the solubility of Bi is high in 1 C and 2C HDW supernatants. Sample 
analysis for other wastes indicate nearly zero Bi solubility. Since 241-AN-102 contains 
organic complexants, ·slight amounts of Bi may exist; however, over 1 MT seems 
inordinately high. This engineering assessment assumes no Bi in 241-AN-102. 
Unfortunately no Bi analyses were performed on this tank sample. 

Lead. There.are no analyses for lead in the 241-AN-102 supernatant. Lead can have 
significant solubility in alkaline solutions, particularly in the presence of complexants. Since 
the analytical data for a similar Tank 241-AN-107 show high concentrations of lead, the 
HDW model was cho_sen to likely best represent the lead content in 241-AN-102. 

Mercury. Addition of mercury_ to waste streams was quite specific. It was performed 
during fuel decladding to control loss of radioiodine. HDW inventory estimate is typically 
higher than found in DSTs by more than an order of magnitude, since most mercury was 
sent to SSTs and an insoluble compound. The engineering estimate is zero kg rather than the 
HDW estimates of 9.67 kg (Simpson 1997). 
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C4.0 DEFINE THE B~T-BASIS AND ESTABLISH COMPONENT INVENTORIES 

An effort is underway 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 chemical information for tank 
241-AN-102 was performed, and a best basis inventory was established. This work, follows 
the methodology that was established by the standard inventory task. 

The results from this evaluation support using the sampling data for the best-estimate 
inventory to tank 241-AN-102 for the following reasons: 

1. The bulk of the waste is supernatant., Supernatant analyses are considered to be 
accurate· descriptions of the waste because supematants are usually homogenous. 
Tables A-1 through A-33 demonstrate that there is little stratification in the 
supernatant layer. 

2. Data from the 1990 sludge core sample show good precision. The core sample 
recovery was adequate although the mass balance was only approximately 
84 percent. 

3. The results from the independent assessment evaluation compare more favorably 
with the sample-based data. 

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 9()Sr, 137Cs, 2391240J>u, and total uranium (or 
total beta and total alpha), while other key radionuclides such as 60Co, 99Tc, 129I, 154Eu, 155Eu, 
and 241Am, etc., haYe 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 HDW 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. 

Best-basis inventory estimates for tank 241-AN-102 are presented in Tables C4-1 
through C4-6. The inventory values reported in Tables C4-1 through C4-6 are subject to 
change. Refer to the Tank Characterization Database (TCD) (LMHC 1998) for the most 
current inventory values. Radionuclide values are decayed to January 1, 1994. Sample 
analysis concentrations reported as "less-than values" (below detection limit) were often used 
as actual values in Tables C4-5 and C4-6 if the concentrations were significantly lower than 
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the corresponding HDW model values. Model generated values were used if the sample 
analytical data were based on high detection limits. 

Table C4- l. Supernatant Inventory Estimates for Nonradioactive Components in 
Tank 241-AN-102 (Effective May 31, 1997). (2 Sheets) 

Al 56,700 s 
Bi NR 

Ca 1,630 s 
Cl 14,300 s 

TIC as CO3 248,000 s 
Cr 1,120 s 
F 6,980 s 
Fe 191 s 
Hg NR 

K 14,600 s 
La NR 

Mn 147 s 
Na 901,000 s 
Ni 1,430 s 

NO2 310,000 s 
NO3 845,000 s 

OHTOTAL 210,000 C 

Pb NR 

P04 18,100 s IC analysis 

Si <76.0 s 
SQ4 51,800 s IC analysis 

Sr NR 

TOC 98,400 s 

C-14 

--------



WHC-SD-WM-ER-545 
Revision lB 

Table C4-l. Supernatant Inventory Estimates for Nonradioactive Components in 
Taruc 241-AN-102 (Effective May 31, 1997). (2 Sheets) 

<751 s 
Zr NR 
1S = 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 

C03 , N02 , N03 , P04, S04 , and Si03 • 

NR = Not reported. 
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Table C4-2. Supernatant Inventory Estimates for Radioactive Components in 
Tank 241-AN-102 Decayed to January 1, 1994 (Effective May 31, 1997). (2 Sheets) 

3H NR 
14C NR 
s9Ni NR 
60Co 670 s 
63Ni NR 
79Se NR 
90Sr 290,000 s 
90Y 290,000 s Referenced to 90Sr 
93Zr NR . 

93mNb NR 

99Tc 112.65 s Based on 1990 centrifuged liquid 

106Ru NR 

mmcd NR 
1'.25Sb NR 
126Sn NR 
129f NR 

134Cs NR 
137Cs 1.36 E+06 s 

131mBa 1.29 E+O6 s Referenc:ed to 137 Cs 
151Sm NR 

1s2Eu NR 

t54Eu NR 
issEu NR 
226Ra NR 

z21Ac NR 
22sRa NR 
229rh NR 

231Pa NR 
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Table C4-2. Supernatant Inventory Estimates for Radioactive Components in 
Tank 241-AN-102 Decayed to January 1, 1994 (Effective May 31, 1997). (2 Sheets) 

fi~~i=t~~;f;K~S 
232rfh NR 
znu NR 

233u NR 

™U NR 
235u NR 
236u NR 
mNp NR 
z3sPu NR 
23su NR 

2391240pu 21.8 s 
Z40pu NR 

241Am 519 s 
Z41pu NR 

242cm NR 
242Pu NR 

243Am NR 
243Cm NR 
244Cm NR 

1S == Sample-based 
M = Hanford Defined Waste model-based, Agnew et al. (1997) 
E = Engineering assessment-based 
NR = Not reported. 
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· Table C4-3. Sludge Inventory Estimates for Nonradioactive Components in 
Tank 241-AN-102 (Effective May 31, 1997). (2 Sheets) 

Al 6,170 s 
Bi NR 
Ca 1,050 s 
Cl 1,040 s 

TIC as CO3 31,100 s 
Cr 693 s 
F <450 s 
Fe 845 s 
Hg NR 
K <880 s 
La < 14.9 s 
Mn 242 s 
Na 118,000 s 
Ni 215 s 

N02 19,900 s 
N03 56,700 s 

OHTOTAL 50,900 C 

Pb <138 -S 

P04 1,530 s IC analysis 

Si 688 s 
S04 13,100 s IC analysis 

Sr 10.1 s 
TOC 8,250 s 
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Table C4-3. Sludge Inventory Estimates for Nonradioactive Components in 
Tank 241-AN-102 (Effective May 31, 1997)._. (2 Sheets) 

80S s 
Zr 280 s 
1S = 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 

C03 , N02 , N03 , P04 , S04 , and Si03 • 

NR = Not reported. 
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Table C4-4. Sludge Inventory Estimates for Radioactive Components in Tank 241-AN-102 
Decayed to January 1, 1994, (Effective May 31, 1997). (2 Sheets) 

3H 1.27 s 
14c 0.648 s 
S9Ni NR 
6()Co 89.3 s 
63Ni NR · 

79Se 1.01 s 
90Sr 78,400 s 
90Y 78,400 s Referenced to 90Sr 

93Zr NR 
93mNb NR 

99Tc 49.7 s 
i06Ru NR 

mmcd NR 
125Sb 159 s 
126sn NR 

lZ9J NR 
t34Cs 19.7 . s 
137Cs 133,000 s 
n1mBa 126,000 s Referenced to 137 Cs 
151Sm NR 

· 1s2Eu <40.7 s 
i54Eu 375 s 
1ssEu 322 s 
226Ra NR 
227 Ac NR 
228Ra NR 

229tfh NR 

231Pa NR 
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Table C4-4. Sludge Inventory Estimates for Radioactive Components in Tank 241-AN-102 
Decayed to January 1, 1994, (Effective May 31, 1997). (2 Sheets) 

232Th . NR 
z32u NR 
mu NR 
234u NR 
23su NR 
236u NR 

n1Np <0.477 s 
nspu 11.7 s 
mu NR 

2391240pu . 35.7 . s 
J40pu NR 

2'41Am 294 s 
241Pu NR 

242cm 0.513 s 
242Pu NR 

243Am NR 

243cm 0.00139 s 
™Cm 15.4 s 

1s = Sample-based 
M = Hanford Defined Waste model-based, Agnew et al. (1997) 
E = Engineering assessment-based 
NR = Not reported. 
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Table C4-5. Best-Basis Total Inventory Estimates for Nonradioactive Components in 
Tanlc 241-AN-102 (Effective May 31, 1997). (2 Sheets) 

Al 62,900 

Bi 0 

Ca 2,680 

CI 15,300 

TIC as CO3 279,000 

Cr 1,810 

F 7,430 

Fe 1,040 

Hg 0 

K 15,500 

La 0 

Mn 389 

Na 1.02 E+06 

Ni 1,650 

NO2 330,000 

NO3 902,000 

OHTOTAL 262,000 

Pb 1,330 

PO4 19,600 

Si 764 

SO4 64,900 

Sr 10.l 

TOC 107,000 

s 
E 

s 
s 
s 
s 
s 
s 
E 

s 
E 

s 
s 
$ 
s 
~ 
C: 
M 
I 

s 
$ 
s 

. $ 

~ 
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HDW model assumes 1290 kg 
due to erroneous solubility 
assumption 

Majority of Hg in cladding 
waste (Simpson 1998). 

La is relatively insoluble in the 
supernates added to tank 
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Insufficient analytical data 

IC analysis 

IC analysis 
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Table C4-5. Best-Basis Total Inventory Estimates for Nonradioactive Components in 
Tank 241-AN-102 (Effective May 31, 1997). (2 Sheets) 

1,560 

Zr 280 
1S = Sample-based 

s 

s 

At least 52 % of the U in the 
sludge 

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 

CO3 , NO2, NO3 , PO4 , SO4, and SiO3 • 
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Table C4-6. Best-Basis Total Inventory Estimates for Radioactive Components in 
Tanlc 241-AN-102 Decayed to January 1, 1994 (Effective May 31, 1997). (2 Sheets) 

3H 1370 M No analytical data available 

. i~c 220 M Analytical data not available 

S9Ni 11.5 M 
6()Co 759 s 
63Ni 1,140 M 

79Se 20.9 M Analytical data unavailable 
90Sr 368,000 s 
~y 368,000 s Referenced to 90Sr 
93Zr 103 M 

93mNb 73.8 M 

~c 162 s Based on 1990 core sample 

106Ru 0.0485 M 

mmcd 565 M 
125Sb 1260 M Insufficient analytical data available 
126Sn 31.5 M 

129J 3.17 M 

t34Cs 61.9 M Analytical data is missing 
137Cs 1.49 E+06 s 

131mBa 1.40 E+06 s Referenced to 137 Cs 

msm 73,400 M 
1s2Eu 27.3 M No analytical data available 

t54Eu 4220 M Analytical data not available 
issEu 1640 M No analytical data 
226Ra 7.95 E-04 M 

mAc 0.00490 M 
228Ra 1.72 M 

Zl9Th 0.0399 M 

:mpa 0.0235 M 
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Table C4-6. Best-Basis Total Inventory Estimates for Radioactive Components in 
Tanlc 241-AN-102 Decayed to January 1, 1994 (Effective May 31, 1997). (2 Sheets) 

232tfh 0.183 
232u 0.746 

·mu 2.86 

234u 0.590 

23su 0.0235 

236u 0.0210 

'237Np 0.477 
Z3spu 11.7 
23su . 0.521 
n9pu 48.9 
240Pu 8.62 

241Am 813 
24ip0 113 
242cm 0.513 
242pu 6.06E-04 

243Am 0.0320 

243cm 0.00139 
244Cm 15.4 

1s = Sample-based 

M 

MIS 

MIS 

MIS 

MIS 

MIS 

s 
s 

MIS 
MIS 
MIS 
s 

SIM 

s 
SIM 

SIM 

s 
s 

Based on U (Total); Used HDW Isotopic 
Ratios 

Based on U (Total); Used HDW Isotopic 
Ratios 

Based on U (Total); Used HDW Isotopic 
Ratios 

Based on U (Total); Used HDW Isotopic 
Ratios 

Based on U (Total); Used HDW Isotopic 
Ratios 

Based on U Total. 

Used HDW isotopic ratios 

Used HDW isotopic ratios 

Based on 239Pu: Used HDW isotopic ratios 

Based on 239Pu: Used HDW isotopic ratios 

Based on 241Am: Used HDW isotopic 
ratios . 

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

C-25 



WHC-SD-WM-ER-545 
Revision 1B 

This page intentionally left blank. 

C-26 



WHC-SD-WM-ER-545 
Revision lB 

CS.0 APPENDIX C REFERENCES 

Agnew, S. F .• and Watkin, J. G., 1994, Estimation of Limiting Solubilities for Ionic Species 
. in Hanford Waste Tank Supemates, LA-UR-94-3590, Los Alamos National Laboratory, 

Los Alamos, New Mexico. 

Agnew, S. F., J. Boyer, R. A. Corbin, T. B. Duran, J. R. FitzPatrick, K. A. Jurgensen, 
T. P. Ortiz, and B. L. Young, 1997, Hanford Tank Chemical and Radionuclide 
Inventories: HDW Model Rev. 4, LA-UR-96-3860, Los Alamos National Laboratory, 
Los Alamos, New Mexico. 

Bratzel, D. R., 1985, Characterization of Complexant Concentrate Supernatant, Internal 
Memo to J. N. Appel, 65453-85-041, Rockwell Hanford Operations, Richland, 
Washington. 

Hanlon, B. M., 1996, Waste Tank Summary Report for Mqnth Ending April 30, 1996, 
WHC-EP-0182-97, Westinghouse Hanford Gompany, Richland, Washington. 

Hodgson. K. M., and M. D. LeClair, 1996, Work Plan for Defining A Standard Inventory 
Estimate for Wastes Stored in Hanford Site Underground Tanks, 
WHC-SD-WM-WP-311, Rev. 1, Lockheed Martin Hanford Corporation, Richland, 
Washington. 

Koreski, G. M., 1995, Historical Transfer Data Sheets, Westinghouse Hanford Company, 
Richland, Washington. 

Kupfer, M. J., A. L. Boldt, B. A. Higley, K. M. Hodgson, L. W. Shelton, B. C. Simpson, 
and R. A. Watrous (LMHC), S. L. Lambert, and D. E. Place (SESC), R. M. Orme 
(NHC), G. L. Borsheim (Borsheim Associates) , N. G. Colton (PNNL), M. D. LeClair 
(SAIC), R. T. Winward (Meier Associates), and W.W. Schulz (W2S Corporation), 
1997, Standard Inventories of Chemicals and Radionuclides in Hanford Site Tank 
Wastes , HNF-SD-WM-TI-740, Rev. 0A, Lockheed Martin Hanford Corporation, 
Richland, Washington. 

LMHC, 1998, Best-Basis Inventory for Tank 241-AN-102, Tank Characterization Database, 
Internet at http://twins.pnl.gov:8001ffCD/main.htm1. 

Pontious, N. L., 1984, 242-A Evaporator/Crystallizer FY '84 Campaign Run 84-4 Post Run 
Document, SD-WM-PE-017, Rockwell Hanford Operations, Richland, Washington. 

Simpson, B. C., 1998, Best Basis Inventory Change Packa.ge for Reconciliation of Mercury 
Values, Change Packa.ge #7, (internal memorandum 7A120-98-005 to J. W. Camrnann, 
February 26), Lockheed ·Martin Hanford Corp. for Fluor Daniel Hanford, Inc., 
Richland, Washington. 

C-27 



WHC-SD-WM-ER-545 
Revision 1B 

Watrous, R. A., and D. W. Wootan, 1997, Activity of Fuel Batches Processed Through 
Hanford Separations Plants, 1944 Through 1989, HNF-SD-WM-TI-794, Rev. 0, 
Lockheed Martin Hanford Corporation, Richland, Washington. 

C-28 


