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3.0 BEST-BASIS INVENTORY ESTIMATE

The results { n this evaluation support using the sample results as the basis for the best
estimate inv¢ ory to tank 241-AP-102 for the following reasons:

L. ....ta from samples of essentially the same waste taken at two different times in
y different tanks show excellent agreement.

2. 2 contents of tank 241-AP-102 were well mixed before sampling and the
« vated temperature that resulted from this mixing should have dissolved
i cipitated salts.

Best-basis in  1tory estimates for tank 241-AP-102 are presented in Tables 3-1 and 3-2. HDW
model values e used where sample values were not available. Radionuclide values are
decayed to J. 1ary 1, 199%4.

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 tar.. 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, #***°Puy, and total uranium, or (total beta and
total alpha) while other key radionuclides such as ®Co, *Tc, **[, **Eu, *Eu, and *'Am, eic.,
have been infrequently reported. For this reason it bas 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 val s for radionuclides in any of 177 tanks are reported in the Hanford Defined
Waste Rev. ¢ 10del results (Agnew et al. 1997). The best-basis value for any one analyte
may be eithes model result or a sample or engineering assessment-based result if available.
For a discuss ~1 of typical error between model derived values and sample derived values. see
Kupfer et al. 197, Section 6.1.10.

|
|



HNF-SD-WM-ER-358 Rev. 1B

Table 3-1. Best-Basis Inventory Estimates for Nonradioactive
Components in Tank 241-AP—102 (Effect.lvc October 21, 1996). (2 Sheets)

S
Bi 0 E Bi relatively insoluble in supernates
added to tank 241-AP-102
Ca 334 S
Cl 12,100 S
CO, 1.12E+05 |S
Cr 2,580 S
F 702 S/E Upper bounding value
Fe 15.9 S
Hg 0 E Simpson 1998
K 5,390 S
La 7.42 M
Mn 233 S
Na 426E+05 (S
Ni 111 S
NO, 1.59E+05 |S
NO, 3.27E+05 |S
OHporar | 155,000 C
Pb '13.8 S
PO, 4R 500 S Some precipitate may not be included
Si 2.01 S
SO, 18,900 S Some precipitate may not be included
Sr 0.14 S/E Assuming 30% of Sr is *Sr
TOC 13,700 S
Usorar 19.3 S
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Components in Tank 241-
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Table 3-1. Best-Basis Inventory Estimates for Nonradioactive

5

stimate

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 hydroxide not including CGQ,,
NO,, NO,, PO,, SO,, and SiO,.

Table 3-2. Best-Basis Inventory Estimate for Radioactive Components in Tank 241-AP-102,
Decayed to January 1, 1994, (Effective October 21, 1996). (3 Sheets)
*H 10.9 S
"o 2.09 S
SNi 4.55 M
®Co 319 S
SNi 447 M
Se 0.882 S
%St 5,880 S
0oy 5,880 S Based on *Sr
| ¥™Nb 27.6 M
e 38.3 M ) ]
*Tc 358
105y 0.01k0 M
thmCd 205 M
'%Sb 419 M
'25Sn 11.8 M
129 1.1 M ]
. 1%cs 14.4 M
BImBa 881,000 S Based on '¥'Cs
B1Cs 931,000 S
¥1Sm 27,400 M
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Table 3-2. Best-Basis Inventory Estimate for Radioactive Components in Tank 241-AP-102,

Decayed to January 1, 1994, (Effective October 21, 1996). (3 Sheets)

9.74 M
1,470 M
582 M
3.14 E-04 M
0.00196 M
0.581 M
0.0135 M
0.00917 M
0.0573 M
8.82 E-03 M/S Based on total U: Used HDW isotopic
ratios
z 3.38 E-02 M/S Based on total U: Used HDW isotopic
ratios
By 7.17 E-03 M/S Based on total U: Used HDW isotopic
ratios
g 2.88 E-04 M/S Based on total U: Used BDW isotopic
ratios
26y 2.31 E-04 M/S Based on total U: Used HDW isotopic
ratios
B'Np 2.03 M
#¥py 0.00807 S/EM Based on **Pu: Used HDW isotopic
ratios
By 6.44 E-03 M/S Based on total U: Used HDW isotopic
ratios
B5py 0.267 S/EM Based on #*2Py: Used HDW isotopic
ratios
opy 0.0461 S/E/M Based on #**°Pu: Used HDW isotopic
ratios
*Am 1.75 S
#py 0.556 S/EM Based on ®Pu: Used HDW isotopic
ratios
#2Cm 0.00468 S
242py 3.05 E-06 S/E/M Based on #**Pu: Used HDW isotopic
ratios

34
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Table 3-2. Best-Basis Inventory Estimate for Radiocactive Components in Tank 241-AP-102,
Decayed to January 1, 1994, (Effective October 21, 1996). (3 Sheets)

“Am 6.61 E-05 SIM Based on ' Am: Used HDW isotopic
ratios

e 0.173 S/E Upper bound

*Cm 0.266 S/E Upper bound

IS=Sample-based
M =Hanford Defined Waste model-based (Agnew et al. 1997)
E=Enyi~eering assessment-based.

|
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APPENDIX D

E ALUATION TO ESTABLISH BEST-BASIS
INVENT )RY FOR DOUBLE-SHELL TANK 241-AP-102
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APPENDIX D

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

A.. :ffort 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 chemical information for
tank 241-AP- 2 was performed, and a best-basis inventory was established. This work,
detailed in th ollowing sections, follows the methodology that was established by the
standard inve >ry task.

D1.0 CHEMICAL INFORMATION SOURCES

Available composition information for the waste in tank 242-AP-102 is as follows:

o De Lorenzo et al. (1995) provides characterization results from the 1993 "bottle-
on-a-string" sampling event and summarizes the results of the statistical analysis of
data from the sample event.

«  The characterization and test plan for the grouting of the waste in 241-AP-102
(Hendrickson et al. 1993) provides data on the waste heel in that tank before the
receipt of waste from tank 241-AN-106.

¢ (C“-racterization results for the waste existing in tank 241-AN-106 before being
t sferred to tank 241-AP-102 (Welsh 1991) were used to compare with the
¢ racterization results from the latest sampling event for tank 241-AP-102. |

s  242A Evaporator Post Run Documents provide information about the waste before |
it was sent to tank 241-AN-106 (Certa 1983, Gratny 1984a, 1984b).

e The HDW model document (Agnew et al. 1997) provides tank content estimates
derived from the LANL model, in terms of component concentrations and
inventories. A complete list of data sources used in this evaluation is provided at
th= end of this section.
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D2.0 COMPARISON OF COMPONENT INVENTORY VALUES

Sample-based inventories derived from analytical concentration data, and HDW model
inventories generated by the HDW model (Agnew et al. 1997), are compared in Tables D2-1
and D2-2. (The chemical species are reported without charge designation per the best-basis
inventory convention). A tank volume of 4,150 m* (1,097 kgal) is used by both sources. The
density used to calculate the sample-based inventory is 1,20 g/mL, which is slightly lower than
the HDW model prediction of 1.28 g/mL.

The HDW model estimates are higher for all major components with the exception of **'Cs and
potassium. Some components like sodium, phosphate, and nitrate agree very well, while
others, particularly iron and chromium, two components that are derived primarily from
suspect corrosion estimates made by Agnew et al. (1997), show poor agreement. The largest
disparity is found with silicon; the HDW model estimate is over three orders of magnitude
larger than the sample-based silicon inventory.

Table D2-1. Sampling and Hanford Defined Waste Model Inventory Estimates for
Nonradloactwe Comonents in Double~Shell Tank 241-AP-102. (2 Sheets)

. 327

3.71E-04 NR Ni 0.111 1.02

0.00119 NR Pb 0.0138 0.508
Be 6.10E-04 NR Se 0.00153 NR
B 0.00251 NR Si 0.00201 35
Cd 0.00614 NR Ti 0.0147 NR
Cr 0.334 3.65 U 0.0193 4.41
Ce NR NR Zn < 0.0395 NR
Cr 2.58 15.3 Zr < 0.116 0.041
 C < 0.0157 NR NH, 1.14 2.67
Fe 0.0159 1.48 CO, 112 62.2
K 5.39 5.53 ol 12.1 ]
Mg 0.0110 NR NO, 159 235
Mn 0.233 0.482 PO, 48.5 54.2
Na 426 707 SO, 18.© 54.3

D-4
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Table D2-1. Sampling and Hanford Defined Waste Model Inventory Estimates for
Nonradloacuve Com onents m Double-Shell Tank 241—AP-102 (2 Sheets)

S
g
““*,“*533%

0
F < 0.702 2.68 OH 38.2 351

NR = not reported

MT = metric tons

'De Lorenzo et al. (1994)
2Agnew et al. (1997).

Table D2-2. Sampling and Hanford Defined Waste Model Inventory Estimates for
Radioactive Components in Double-Shell Tank 241-AP-102.
(Decayed to Janua 1994)

“C 2.09 77.1 e 0.882 7.
YiCs 9.31E+05 |6.04E+05 810Gy 5,880 2.4 05

“Co 319 93.1 PTc 358 571

*2Cm 0.00468 0.349 *H 10.9 516

*Cm 0.173 0.0329 ____ o o

'De Lorenzo et al. (1' 1)
2Agnew et al. (1997).

D2.1 REVIEW AND EVALUATION OF COMPONENT INVENTORIES

The following evaluation of tank contents is performed in order to identify potential errors
and/or missing information that would influence the sampling-based and HDW model
component inventories.
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D2.1.1 Evaluation of Historical Data

Tank 241-AP-102 was last sampled in April 1993. Approximately 88 volume percent of the
waste in tank 241-AP-102, or 3,679 nr’ (972 kgal) was transferred from tank 241-AN-106 in
December 1992, Samples were taken of this waste at both locations; tank 241-AN-106 was
sampled in 1989 and tank 241-AP-102 in April 1993. A comparison of inventory estimates,
using composite concentrations reported from both sampling events and taking into
consideration the dilute phosphate heel in tank 241-AP-102 that mixed with the incoming waste
from tank 241-AN-106, shows that the historic concentration estimates developed from the
data for tank 241-AN-106 and data for the heel are usually 70 percent to 80 percent of the
concentrations in the TCR for tank 241-AP-102 as indicated in Table D2-3.

sition for Waste in T nk21

53 3 D

8.17E+06 1.16E+07

Cr 4.96E+05 6.18E+05 0.80
K 9.50E+05 1.29E+06 0.74
Na 8.10E+07 1.02E+08 0.79
U 3,520 4,620 0.76
NH, 1.08E+05 2.73E+05 0.40
Co, 1.74E+07 2.68E+07 0.65
Cl 2.16E+06 2.90E+06 0.74
OH 7.09E +06 9.15E+06 0.77
NO, 6.03E+07 7.82E+07 0.77
NO, 2 &NT ¢0_7_

PO, 1.80E+07 1.16E+07 1.55
SO, 2.06E+06 4.51E+06 0.46
13Cs (uCi/L) 1.77E+05 1.94E+05 0.79
WSy (uCUL) 1,910 1,410 1.35

'De Lorenzo et al. (1994)

D-6
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Prior to being transferred to tank 241-AP-102, the phosphate-rich waste had stratified into two
layers, the result of pouring two batches of phosphate waste with markedly different specific
gravities into the tank. After transfer to tank 241-AP-102, this waste, with the addition of the
more-dilute phosphate heel, had been mixed for 53 days prior to sampling to homogenize the
waste and to ensure that the resulting temperature increase from the heat of mixing had
dissolved most of the salt crystals. Both sampling events used bottles attached to strings to
collect multiple samples from the entire depth of the waste.

Provisions were made in the sampling plan for the characterization of tank 241-AN-106 to
obtain samples that did not over-represent any one layer. An objective of the characterization
effort was to cate the interface between these layers. A statistical analysis of the data could
not determin~ with confidence the location of the interface; furthermore, the analysis
concluded th  =qual volumes of each sample would represent the contents of the tank (Welsh
1991), the in ‘ence being that the interface was in the mid-level of the waste. This
assumption ¢ s not hold up under scrutiny. Data from the samples of concentrated phosphate
(CP) waste t :n from tank 241-AN-106 are shown in Table D2-4, supposedly in increasing
depth from the bottom of the tank. Sample 10, labeled by the sampling crew as having been
taken 533 c¢m (210 in.) from the bottom, has concentrations very much like samples from the
bottom rather than the top, which may indicate that the sample's location was misidentified.
Alternatively, it may be that sample 10 is labeled correctly and samples 7 and 11 between
sample 10 and the bottom of the tank are out of place and belong above sample 10.

The latter explanation is more likely the truth. The density for sample 7 corresponds with the
upper layer. The concentrations in sample 11 appear to reflect the interface region because
they lie between the concentrations found in the upper and lower regions. Additionally, a
study of the 242A Evaporator records indicates that 508 cm (200 in) of CP waste with a
density of 1.35 g/cm®, and constituent concentrations similar to samples taken from the bottom
of tank 241-AN-106, were transferred to tank 241-AN-106 after Campaign 83-5 (Certa 1983).
A comparison of Table D2-4 with Table D2-5 shows that the composition of the product from
the 83-5 evaporator campaign compares very well with samples taken from the lower layer
tank 241-AN 06 represented by samples 3, 4, 8, 10 and 12.

Following evaporator campaigns 84-1 and 84-2, two additional batches totaling 394 cm

(155 in.) were transferred from the 242A Evaporator to tank 241-AN-106. This waste had a
lower average specific gravity than the first batch and the average concentrations for these
batches are not unlike the concentrations of the upper layer in tank 241-AN-106. The
Evaporator data for the 84-1 and 84-2 campaigns are shown in Table D2-5. The higher
concentrations in the upper layer of the tank 241-AN-106 data (Table D2-4) are likely due to
diffusion of waste from the bottom layer to the region of lower concentration.

|
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Table D2 4”_“Meaq Samle Data from 1989 Samlm of Tank 241-AN 106

\ ‘elsh‘ 1991)_ .2 Sheets -

930

9 930 38,400 1,410 {9,600 288 16200 |106 0.18
1 8 39,500 1460 10,300  |294 17,900 {105 0.14
5 742 40,200 1,480 {9,910 292 16,400 | 106 0.15
6 569 42,700 2,520 |8,060 401 22,300  |169 0.18
2 559 40,700 1,460 19,720 323 18,300 | 104 0.14
10 533 LO4E+05 |13,800 |3.680 1,250 95,800  |831 0.44
7 348 37,200 1,420 9,150 308 15,000 | 101 0.13
11 290 88,100 10,300 |5,870 1,040 76,900  |649 0.35
3 254 1.65E+05 [20,700 {1,410 2,010 1.62E+05 |1,150 0.61
8 124 1,SSE+05 20,400 [1,360 1,940 1.66E+05 |1,17 0.55
4 51 1.64E+05 |19,700 [4,700 2,010 1.55E+05 | 1,160 0.62
12 41 LS7TE+05 20,400 [1,420 2,090 1.36E+05 | 1,180 0.72

9 0.25 0.14 893 38,250 1.12
1 841 0.09 0.14 2,820 38,250 11 1,160 1.11
5 742 0.09 0.10 499 37,660 11 595 1.12
6 569 0.14 0.18 840 56,540 18 939 1.13
2 559 g ) 0. 2,710 39,330 11 1,060 1.11
10 533 0.51 0.84 3,120 2.60E+05 | 124 3,290 1.41
7 348 0.07 0.10 534 36,925 10 685 1.09
11 290 0.40 0.67 2,420 LLO2E+05 |97 2.700 1.41

g-1 "A3y ‘8SE-dH-INM-AS-INH
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Table‘D2-4 Mean Samle Data from'1989 Samlm of Tank 241-AN- 106 (Welsh1991) (2 Sheets)

2 011:_1.05
124 3.98E+05 | 14> 4,800 1.36
51 3.83E+05 | 155 4,020 1.60
12 41 3.90E+05 162 4,850 1.35

'Depth from bot( 1

he tank.

g-1 'A%y “8SE-dI-INM-US-dNH
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' Table D2—5 .Tank .241. AN '_106 _Evaorator Pre-Run Data

: o

Al 23,500 213
OH 21,300 635
NO, 67,200 1,495
NO, 1.77E+05 3418
PO, 4,460 21,130
SO, 23,100 439
CO, 38,400 969
TOC 6,600 800
BCs (uCi/L) 4.56E+05 21,600
%081 (»Ci/L) 7,770 1.67
Density (g/cm®) 1.35 1.053 (Post-run)

It is evident from these observations that the interface for the two layers in tank 241-AN-106
should have been at about 508 cm (200 in.). A new historic estimate recognizing the correct
location of the interface could be done at this point; however, there are other considerations
that may have contributed to the differences between the tank 241-AN-106 samples and those
samples taken from tank 241-AP-102. These factors are discussed below.

First of all, the volume in tank 241-AN-106 decreased about 95 m® (25 kgal), or about
3 percent, during the period after it was sampled and before the transfer to tank 241-AP-102
(Koreski 1994). Transfer records label these losses as unknowns, but the loss is likely due 10

in-tank evaporation over the three-year period.

Secondly, the TCR for tank 241-AN-106 indicates that about 64 m* (17 kgal) of solids formed
in that tank before its contents were sent to tank 241-AP-102. This may mean that solids also
precipitated from the samples while they were in holding at the laboratory. Precipitated solids
in sampling containers were not always included in laboratory characterization work at that
time. Welsh does not mention whether or not solids were detected in the samples.
Furthermore, it is not unlikely that a significant fraction of the solids in tank 241-AN-106 were
transferred to tank 241-AP-102, given that the tank was pumped from the botton. These
solids would likely have been redissolved in tank 241-AP-102 during homogenization
(mixing), especially considering that the heat of mixing increased the temperature above 27 °C
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(81 °F)--the temperature at which Na;PO,, the predominant species in the solid phase of
wastes of this type are observed to dissolve.

Another reason that may account for some of the variance between the historical estimate and
the sample data from tank 241-AP-102 is that the waste in tank 241-AN-106 was not mixed
before transfer. Because the lower layer of waste was pumped out first, the liquid heel that
was left on top of the accumulated solids consisted mostly of the upper waste layer. If the
volume of waste transferred to tank 241-AP-102 was 3,679 m* (972 kgal) (De Lorenzo et al.
1994) out of a total volume of 3,929 m® (1,038 kgal) (Douglas et al. 1996), then the residual
heel in tank 241-AN-106 was 250 m* (66 kgal) of which 185 m® (49 kgal) were liquids.

D2.1.2 Predicted Waste Inventories

A new historical estimate, based on information in the previous discussion, was established
and compared to the results of the 1993 sampling event. The following assumptions and
observations were used to generate the historical estimate:

»  The location of the interface between the waste layers in tank 241-AN-106 before
transfer was located at 508 cm (200 in.) from the bottom of the tank.

+ Samples 7 and 11 from the 1989 sampling of tank 241-AN-106 are assumed to
have come from the upper layer of the tank.

+ The volume in tank 241-AN-106 decreased 3 percent from evaporation before the
transfer to tank 241-AP-102. The total volume at the time of transfer was
3,929 m* (1,038 kgal).

o 64.4 m® (17 kgal) of solids precipitated in tank 241-AN-106 before the transfer of
liquids to tank 241-AP-102. No assumptions were made about the amount of
solids transferred with the liquid to tank 241-AP-102 or its composition.

o 185 m’ (49 kgal) of liquid composed of waste from the upper layer of
tank 241-AN-106 was left in tank 241-AN-106 after the transfer to
tank 241-AP-102.

« No radiolysis of nitrate to nitrite and no addition of nitrite to the waste for
corrosion purposes are factored into this assessment.

« 88 percent of the waste volume in tank 241-AP-102 is from the waste transferred
from tank 241-AN-106; the remainder is the dilute phosphate heel from previous
waste additions.
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Average concentrations for both the upper and lower waste layers were calculated from the
data in Table D2-4. Bottom-layer concentrations (< 508 cm [200 in.] from the bottom) were
multiplied by 2,082 m® (508 cm [200 in.] of waste) and the results were added to the top-layer
concentrations (> 508 cm [200 in.] from the bottom) multiplied by the remaining volume of
1,749 m® (427 cm [168 in.] of waste). This volume was calculated by subtracting both the
volume of the 508-cm (200-in.) bottom layer and the volume of the top layer assumed to have
been left in tank 241-AN-106 after the transfer, from the total waste volume in tank
241-AN-106 at the time it was sampled. To finally arrive at the corrected concentrations, the
resulting inventories were divided by the waste volume in tank 241-AN-106 at the time when it
was transferred to tank 241-AP-102. It should be noted that this volume was 3 percent lower
than the volume recorded four years earlier at the time of the sampling event.

The corrected concentration estimates for wastes sent from tank 241-AN-106 were combined
with data for the 12 volume percent heel in tank 241-AP-102 (Winters 1988) by adding
88 percent of the values from the transferred waste to 12 percent of the values from the heel.
The resulting historical estimate of the composition of the waste in tank 241-AP-102 are
compared in Table D2-6 to the results of the 1993 sampling event for tank 241-AP-102.

Table D2-6. Comparison of Historical Estimate and Analytical Estimates of

Al 1.11E+07 1.16E+0Q7 0.96
Cr 6.45E+05 6.13E+05 1.04
K 1.16E-+-N< 1.29E+06 0.90
Na 9.72E+07 1.02E+08 0.95
U? 3,520 4,620 0.76
NH,? 1.08E+05 2.73E+05 0.40
CO, 2.60E+4-07 2.68E+07 0.97
Cl 2.79E+06 2.90E+( 0.96
OH 9.99E+06 9.15E+06 1:.09
NO, 8.67E+07 7.82E4+07 1.11
NO, 3.15E+07 3.80E+07 0.83
PO, 1.68E+07 1.16E+07 1.45
SO, 2.97E+06 4.51E+06 0.66
1Cs® (uCi/L) 1.40E+05 _12.23E+0< 0.63

D-12
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Table D2-6. Comparison of Historical Estimate and Analytical Estimates of
the Com osition of Waste in Tank 241-AP-102. (2 Sheets)

E‘F"‘ mw\ >.-:<~~<-M

89/90G 23 (pr/L) 1,510 1,410 1.07

'De Lorenzo et al. (1994)
*Constituent concentrations reported for the heel only.
*Decayed to January 1, 1994.

The two estimates are in agreement with each other for most components. Phosphate, sulfate,
and ammonia appear to have the largest discrepancies. The phosphate and sulfate differences
are probably due to solids formation; these and other discrepancies are discussed below.

Because of the agreement between the sampling events, and the extensive sampling
preparations for the 1993 sampling of tank 241-AP-102 (such as mixing for 53 days,
temperature controls, the sample-based data is a better basis than the HDW model although the
HDW estimates for several major components like sodium and phosphate are reasonably close
to the sample estimates.

D3.0 COMPONENT INVENTORY EVALUATION

D3.1 PHOSPHATE

The PO, inventory predicted by the historical data is 45 percent higher than the

tank 241-AP-102 sample result. Sodium phosphate salts have been observed to crystallize
from CP waste on many occasions. During evaporator operations, sodium phosphate solids
were found plated on the walls of the evaporator receipt tank; sodium phosphate solids were
also found in samples taken from tank 241-AN-106 and 241-AP-102. The lower phosphate
concentrations in the sample result likely reflect the formation of sodium phosphate salts in
tank 241-AN-106 before the transfer. Salts that may have precipitated in tank 241-¢ -102
should have been redissolved when the temperature was elevated above 80 degrees Fahrenheit
although it's conceivable that smaller patches of solid material remained plated to the walls of
the tank. It's more likely that phosphate salts continued to form in tank 241-AN-106 before
the waste was transferred. This explanation does account for the lower phosphate
concentrations in the tank 241-AP-102 samples. The HDW model value agrees very well with
the sample; it is 10 percent higher. The sample value is assumed to be correct.

D-13
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D3.2 SULFATE

The sulfate inventory predicted by the corrected historical estimate is only 2/3 of the sample
value. The sulfate concentrations in samples taken from tank 241-AN-106 (Table D2-4)
indicate a sporadic distribution that is suspect. Sulfate concentrations increased after heating
the samples. The increase was attributed to salts that may have been present in solids obtained
from the sam s, or to the fact that sulfate was a'ligand of a complex ion that could have
dissociated after heating. While it is part of a complex ion, sulfate cannot be detected by
chromatography. If a complex ion containing sulfate were present during the 1989 sampling
of tank 241-AN-106 then it would not have been detected. Because measures were taken

in 1993 to ensure the entire sample was analyzed, the sample value is assumed to be correct.

D3.3 ALUMINUM

The aluminum in tank 241-AP-102 did not come from the CP waste in significant quantities;
rather, it was part of the waste heels in the evaporator feed and receipt tanks that were mixed
with the CP waste before processing in the 242A evaporator. This mixing is reflected in the
higher cation concentrations in the lower layer of the waste when it was in tank 241-AN-106;
this layer containéd about 14 volume percent of waste from other processes (Certa 1983). The
HDW model is in agreement in assuming no significant quantities of aluminum in the CP
waste, but the HDW mode! prediction for aluminum is 80 percent higher than the sample-
based value. The aluminum inventory predicted by this engineering assessment and the
sample-based inventory are statistically identical and for that reason the sample-based value is
considered to be the best basis.

D3.4 SODIUM

The sodium inventory predicted by the corrected historical estimate is only 5 percent lower
than the TCR results, lending more credence to the assumption that the sample-based estimates
are the better basis. The HDW model estimate for sodium is 34 percent higher than the TCR
results, which is respectable agreement. In the HDW model, about 93 percent of the sodium
came from sources other than CP waste. In defining the liquid phase composition for these
source terms, the HDW model overpredicts the solubility of most components. This accounts
for much of the higher concentrations being observed in this and other waste tanks.

D-14
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D4.0 DEFINE THE BEST-BASIS AND ESTABLISH COMPONENT INVENTORIES

The results from this evaluation support using the sample results as the basis for the best
estimate inventory to tank 241-AP-102 for the following reasons:

1. Data from samples of essentially the same waste taken at two different times in
two different tanks show excellent agreement.

2. The contents of tank 241-AP-102 were well mixed before sampling and the
elevated temperature that resulted from this mixing should have dissolved
precipitated salts.

Best-basis inventory estimates for tank 241-AP-102 are presented in Tables D4-1 and D4-2.
HDW model values are used where sample values were not available. Radionuclide values are

decayed to Ja iy 1, 1994,

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
sample analyses have only reported ®Sr, **'Cs, 2***Pu, and total uranium, or (total beta and
total alpha) while other key radionuclides such as *Co, ®Tc, *’1, '**Eu, *“Eu, and *'Am, eic.,
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.) Mode!
generated values for radionuclides in any of 177 tanks are reported in the Hanford Defined
Waste 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 ¢ or between model derived values and sample derived values, see
Kupfer et al. 1997, Section 6.1.10.
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Table D4-2. Best-Basis Inventory Estimate for Radioactive Components in
Tank 241-AP-102, Decayed to January 1, 1994,

(Effgctive October 21, 1996). (2 Sheets)

Based on total U: Used HDW

T =y 0.0338 M/S
isotopic ratios
U 0.00717 M/S Based on total U: Used HDW
isotopic ratios
By 2.88 E-04 - M/S Based on total U: Used HDW
isotopic ratjos
ey 2.31 E-04 M/S Based on total U: Used HDW
isotopic ratios
Z"™Np 2.03 M
8py 0.00807 S/E/M Based on ®’Pu: Used HDW
isotopic ratios
By 0.00644 M/S Based on total U: Used HDW
isotopic ratios
29py 0.267 S/EM Based on ®*#0py: Used HDW
isotopic ratios
1opy 0.0461 © S/E/M Based on 2*?%Py; Used HDW
isotopic ratios
#Am 1.75 S
#ipy 0.556 S/EM Based on *°Pu: Used HDW
. isotopic ratios
“2Cm 0.00468 S
%2py 3.05 E-06 S/E/M Based on **Pu: Used HDW
isotopic ratios
#-Am 6.61 E-05 - SIM Based on *'Am: Used HDW
isotopic ratios
| e 0.173 S/E Upper bound
“"Cm 0.266 S/E Upper bound

1S=Sample-based
M =Hanford Defined Waste model-based (Agnew et al. 1997)

E=Engineering assessment-based
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