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Input and Assumptions:

to

Existing inventory as of 9/30/07 in Saltstone Vaults | and 4 is given in Reference 1.

New radionuclide receipts are provided in References 2 through 10. and 12. References 2 through 5 detail the volumes
of salt solution transferred from Tank 50 into Saltstone. References 6 through 10 and 12 give the radionuclide
concentrations in the salt solution transferred. All inventories are accounted on a salt solution basis.

Existing inventory is decay-corrected from 9/30/07 to 9/30/08 and reported in Reference 1.

FYO08 receipts are not decay-corrected regardless of date of production and are assumed to be input as a single point on
9/30/08.
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5. No new waste was received into Vault 1. The data from Reference 11 shows the current decay-corrected inventory for
Vault 1.

6. Waste receipts in calendar year 2009 are inventoried using sample data from the 3™ quarter of 2008. The 1™ quarter 2009
sample has been taken but analytical results are not yet available. These data are subject to change upon receipt of
additional characterization information.

Analytical Methods and Computations:

The Saltstone Performance Objective Demonstration Document (PODD, Ref. 13) details projected final disposal inventories for
64 different radionuclides. The purpose of this calculation is to determine the radionuclide inventory in Saltstone Vaults |
and 4 as of 3/31/2009 for each of the nuclides discussed in the PODD.

Table I provides the inventory in Vault 4 as of 9/30/2007. This data is calculated using the previous Vault 4 inventory
(decay-corrected to 9/30/2007) from Reference 1 and then accounts for all additions during FY2007. A similar calculation
was performed in Table 5 of Reference 1. but the newest available sample data is used below for new waste receipts. The
results of Table 1 are then used as an input to decay-correct the 9/30/2007 inventory to 9/30/2008. This methodology is
consistent with previous Performance Assessment Annual Reviews, which assumes that all inventory added during a given
year is added on the last day of this fiscal year with no decay of new inventory during the course of that year.

The results of the decay correction from 9/30/07 to 9/30/08 are input to Table 2 and taken from Reference 11. New waste
receipts during FY2008 are then added in Table 2 to provide Vault 4 inventory as of 9/30/08.

The inventory as of 9/30/08 is used in Table 3 with new waste receipts that have occurred through 3/31/09. No decay
correction for new or existing inventory is applied to the data in Table 3. Additionally, the sample data used to calculate
inventory of the new waste is the most current available, but subsequent sample analysis has not yet been completed.
Additional data may become available at a later date which would improve the accuracy of Table 3.

Total radionuclide inventories for ail of the Saltstone Disposal Facility are calculated in Table 4 by adding the contribution
from Vault 1 to the values previously determined for Vault 4. The Vault 1 inventory is included in Reference 11 and
represents only decay-correction to 9/30/08 from previously reported values in Reference 1. No new waste transfers into
Vault 1 have occurred during the reporting period.

Some radionuclides are present in the waste streams at concentrations below the detection limits of currently available
analytical methods — e.g., Na-22, Al-26, Nb-94, Sb-126, Sb-126m, Eu-152, Ac-227, Ra-226, Ra-228. Pa-231, Th-229, Th-
230, U-233, U-234, Pu-242, Pu-244, Cm-243, Cm-245, Cm-247, Cm-248, Bk-249, Cf-249, Cf-251, Cf-252 and Am-243.
The inventory for these 25 radionuclides has instead been estimated based on Tank Farm history and process knowledge.
The results for these radionuclides are provided in Reference 14 (and are attached), and those results are used as input into
Table 3. The month-by-month inventories for these radionuclides are not reported in the tables, no decay correction has
been applied, and their contribution is assumed to occur on 3/31/09. The lack of decay correction does not significantly
alter the final inventories due to the relatively long half-lives associated with each radionuclide.

Results:
The total radionuclide inventories for Vault 4 as of 9/31/2007 are shown in Table |. The total radionuclide inventories for
Vault 4 as 0of 9/31/2008 are shown in Table 2. The total radionuclide inventories for Vault 4 as of 3/31/2009 are shown in Table 3.

Total SDF inventory is reported in Table 4.

Conclusion:

The radionuclide inventories for Saltstone Disposal Vaults | and 4 have been updated as of 3/31/09.
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Table 4: Total Radionuclide Inventory in SDF as of 3/31/09

Nuclide |r:</?al:1ltto1ry ,rxlae‘:]'tto“ry Total PODD PeF:getJrEd
limit Total
(Ci) (Ci) (Ci) (C) (%)
(Note 1) | (Table 3) (Note 2) (Ref. 13, 1 (Note 3)
Table 3-2)

H-3 2.09E+01 | 3.36E+01 | 5.45E+01 | 9.43E+03 0.6%
C-14 1.28E+00 | 2.02E+00 | 3.30E+00 | 5.20E+02 0.6%
Na-22 1.38E+01 | 1.38E+01 | 5.05E+03 0.3%
Al-26 5.07E-02 5.07E-02 | 2.35E+01 0.2%
Co-60 | 1.48E-03 | 9.95E-02 1.01E-01 1.10E+02 0.1%
Ni-59 3.4BE-02 | 4.47E-01 4.81E-01 | 2.85E+00 16.9%
Ni-63 9.07E-01 | 1.21E+00 | 2.12E+00 | 2.51E+02 0.8%
Se-79 | 3.02E-01 | 6.19E+00 | 6.49E+00 | 8.94E+01 7.3%
Sr-90 1.17E-02 | 2.01E+03 | 2.01E+03 | 7.43E+03 27.1%
Y-90 1.17E-02 | 2.01E+03 | 2.01E+03 | 7.43E+03 27.1%
Nb-94 | 2.51E-03 | 9.91E-04 | 3.50E-03 | 4.22E-03 83.0%
Tc-99 | 1.08E+02 | 1.27E+02 | 2.35E+02 | 3.31E+04 0.7%
Ru-106 | 4.34E-04 | 7.45E-01 7.46E-01 2.28E+03 0.0%
Rh-106 | 4.34E-04 | 7.45E-01 7.46E-01 2.28E+03 0.0%
Sb-125 | 3.93E+01 | 1.76E+02 | 2.15E+02 | 9.24E+03 2.3%
Sb-126 | 1.40E-01 | 2.70E-02 1.67E-01 6.30E+01 0.3%
Sb-126m | 9.97E-01 | 1.93E-01 1.19E+00 | 4.50E+02 0.3%
Te-125m | 9.99E+00 | 1.50E+02 | 1.60E+02 | 2.26E+03 7.1%
Sn-126 | 9.97E-01 | 5.64E-01 1.56E+00 | 4.51E+02 0.3%
129 1.12E-01 | 1.23E-01 2.35E-01 1.80E+01 1.3%
Cs-134 1.36E+01 | 1.36E+01 | 2.71E+03 0.5%
Cs-135 7.85E-01 7.85E-01 | 4.67E+00 16.8%
Cs-137 | 7.13E+00 | 9.22E+04 | 9.22E+04 | 1.35E+06 6.8%
Ba-137m | 6.75E+00 | 8.72E+04 | 8.72E+04 | 1.28E+06 6.8%
Ce-144 1.16E+00 | 1.16E+00 | 6.27E+00 18.5%
Pr-144 1.16E+00 | 1.16E+00 | 6.27E+00 18.5%
Pm-147 1.29E+01 | 1.29E+01 | 4.14E+03 0.3%
Sm-151 8.81E+00 | 8.81E+00 | 4.55E+03 0.2%
Eu-152 | 5.43E-03 | 1.32E-02 1.86E-02 | 2.20E+01 0.1%
Eu-154 | 1.39E-03 | 3.30E+00 | 3.30E+00 | 9.74E+02 0.3%
Eu-155 9.97E-01 9.97E-01 2.57E+02 0.4%
Ra-226 | 5.58E-10 | 5.35E400 | 5.35E+00 | 1.30E+01 41.2%
Ac-227 | 1.056-09 | 3.32E-07 | 3.33E-07 1.91E-05 1.7%
Ra-228 | 9.10E-15 | 1.45E-06 | 1.45E-06 1.04E-01 0.0%
Th-229 | 2.70E-05 | 1.60E-05 | 4.30E-05 7.53E-03 0.6%
Th-230 1.41E-02 1.41E-02 3.53E-02 39.9%
Pa-231 | 6.69E-08 | 9.22E-07 | 9.89E-07 5.32E-05 1.9%
Th-232 7.85E-05 | 7.85E-05 1.04E-01 0.1%
Np-237 | 4.49E-03 | 1.44E-01 1.49E-01 2.12E+00 7.0%
U-232 1.54E-02 1.54E-02 3.09E-02 49.8%
U-233 | 2.85E-01 | 3.53E+00 | 3.81E+00 | 2.22E+00 171.6%
U-234 | 2.85E-01 | 3.55E+00 | 3.83E+00 | 7.72E+00 49.6%
U-235 | 3.17E-03 | 7.16E-02 | 7.48E-02 1.35E-01 55.4%
U-236 | 3.17E-03 | 1.06E-01 1.09E-01 3.03E-01 35.9%
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Table 4: Total Radionuclide Inventory in SDF as of 3/31/09 cont’d

U-238 7.36E-03 | 1.21E-01 1.29E-01 5.19E+00 2.5%
Pu-238 9.28E-03 | 1.55E+02 1.55E+02 1.36E+04 1.1%
Pu-239 1.23E-02 | 6.57E+00 6.58E+00 6.55E+02 1.0%
Pu-240 1.23E-02 | 1.12E+01 1.12E+01 1.75E+02 6.4%
Pu-241 2.85E-02 | 1.20E+02 1.20E+02 7.03E+03 1.7%
Pu-242 9.03E-04 | 1.00E-02 1.09E-02 1.81E-01 6.0%
Pu-244 2.41E-05 2.41E-05 7.96E-04 3.0%
Am-241 5.83E-04 | 8.69E+00 8.69E+00 9.50E+01 9.1%

Am-242m 1.08E-02 1.08E-02 5.27E-02 20.5%
Am-243 1.05E-01 1.05E-01 2.18E-02 480.4%
Cm-242 8.94E-03 8.94E-03 1.05E-01 8.5%
Cm-243 7.36E-02 7.36E-02 2.67E-02 275.7%
Cm-244 2.23E+01 2.23E+01 8.72E+01 25.6%
Cm-245 6.15E-06 6.15E-06 8.58E-03 0.1%
Cm-247 3.36E-15 3.36E-15 5.15E-12 0.1%
Cm-248 3.51E-15 3.51E-15 5.36E-12 0.1%

Bk-249 2.56E-22 2.56E-22 6.31E-19 0.0%
Cf-249 1.94E-14 1.94E-14 4.79E-11 0.0%
Cf-251 2.47E-01 2.47E-01 2.47E-01 99.9%
Cf-252 2.15E-17 2.15E-17 5.32E-14 0.0%

Note 1: Values come from decay data in Reference 11.

Note 2- Value in the fourth column equals sum of second and third

columns.

Note 3: Value in the sixth column equals fourth column divided by fifth

column, multiplied by 100.
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Introduction

A Saltstone Disposal Facility (SDF) mventory calculation 1s being prepared to evaluate the
radiological inventory as of 3:31/09 against the Performance Objectives Demonstration
Document (PODD) [1] values. This evaluation provides an alternative means of determining
Tank 30 composition utilizing basis documents that provided mput to the PODD. This paper
will determine the curie imnventory during the time of interest of a subset of radionuclides in the
PODD where either a) sample results include only less than detection values and mnventory
projections exceeded or were very near the PODD end-of-life values. b) no analvses were
performed for the radionuclide and for ¢) Am-243. where an enhanced analvsis was performed
using a combmation of sample results and PODD basis methodology.

The concerned radionuclides are: Na-22. A1-26. Nb-94. $b-126. Sb-126m. Eu-152. Ac-227. Ra-
226. Ra-228. Pa-231. Th-229. Th-230. U-233. U-234. Pu-242 Pu-244. Am-243. Cm-243. Cm-
243 Cm-247. Cm-248, Bk-249. C£-249_ Cf-231. and Cf-252.

Inputs and Assumptions

Unless otherwise specified. the curies input and assumptions in this section are only for the
concerned radionuclides listed and not applicable for other radionuclides.

1. The onginal tank radionuclide concentrations are derived from reference 2 [2] to be

consistent with the basis for the Performance Objective Demonstration Document (PODD) [1
& 3]

2. The ongnal tank activity of Sb-126m 1s equal to activity of Sn-126. and Sb-126 activity 1s
14% of the Sb-126m [2].

3. DDA Batch 0 started in December 2006 [4]

4 Ir1s assumed that before interstitial liquid (IL) removal and before salt dissolution. Tank 41
and 25 salt cake contain a void fraction of 40 volume %o. with 30 volume %o liquid and 10 %
gas [3]. These values were used to determune salt dissolution results in the two tanks to be
consistent with the basis for the PODD values.

> For salt dissolution 1n Tanks 25 and Tank 41. 1 gallons water added would dissolve 0.52
gallon salt and resulrin 1.43 gallons salt solution [6]. These factors also mean that 1 gallon
of salt would need 1 92 gallons of water for salt dissolution to create 2.79 gallons of salt
solution. These values were used to determine salt dissolution results in the rwo tanks to be
consistent with the basis for the PODD values [3].

6 Tank 41 10 49 salt dissolutton mputs & assumpuions:

a. Tank 41 Salt volume 1.090.000 gallons [2]

b, 132.000 gallens IL was removed from Tank 41 before salt dissolution [71.
c. 319.000 gallons inhibited water (IW) added to Tank $1[7].

d. 661.000 gallons salt solution transferred from Tank 41 ta Tank 49 [7].

Consistent with Reference 3 Appendix A non-salt processing influents into Tank 50 such as
Effluent Treatment Project and Highly Enriched Uramium waste recetpts after Batch 0 are
very low i activity and are not included in the analysis. However. contrary to Reference 3
Appendix A this analysis does mclude the volume effect from these sources to better align
batch volumes throughour the analvsis.
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The LLW volume to Tank 30 (e.g. Canvon waste receipts. ETP waste receipt. flush water
additions) was determined by subtracting the salt processing influents (DDA ARPMCU.
Tank 30 heel and chemical additions) from the Tank 30 level at the applicable time for each
salt batch. Radionuclide additions from these LLW sources are assumed 1nsignificant n
accordance with input/assumption 7

For ISDP Bl and B2. the curies for those concemed radionuclides transferred to Tank 30
from ARP-MCU are equal to the curies transferred from Tank 49 to ARP-MCU. The subset
radionuclides determined in this document does not include Cs-137. For conservatism. 1t 1s
assumed that the ARP-MCU did not remove any of the soluble acnnide curies. and the other
radionuclides were not affected by MST.

For conservatism. 1t 15 assumed that Na-22. Al-26. Ac-227. and Pa-2311n the saltcake are
100% soluble 11 the resultant salt solution.

Tank 41 to Tank 49 salt dissolution was 1 progress when reference 2 was 1ssued. When the
dissolution campaign completed in the end of May 2005 [7]. Tank 49 would contain mostly
Tank 41 salt solunnon. Therefore. the curnies concentration of Tank 49 at the starting time for
this calculation (12:1/2006) would be the result of Tank 41salt solution.

2 For Am-243 1sotope. actual sample results curie concentration would be used for total 1n

Tank 50 of DDA Batch 2 (239 pCi'mL) [8] and ISDP Batch 2 (20.5 pCimL) [9]. The
alternative method was used to determine Am -243 of the other batches because their sample
results for Am-243 in Tank 30 reported at LDL.

The detail inpur volumes for DDA and Salt batches to Saltstone are listed 1n Table 1.
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Salt Batch to Salt Stane

Time Line

DDA Batch 0
- Tank 50— Z area : 150 Kgal [4]

12:1:2006-2:28:2007

DDA Batch 1
- Tank 41 - Tank 49 : 661 Kgal [7]
- Tank 49 — Tank 30 : 3.2 Kgal [10]
- Tank 23 - Tank 50 : 6.5 Kgal [11]
- LLW ~Tank 30 :-10Kgal
- Tank 50—~ Z area 100 Kgal [4]

DDA Batch 2
- Tank 23~ Tank 30 : 120 Kgal [12]
- LLW-Tank 50 :-120 Kgal
- Caustic — Tank 50 - 13 Kgal [4]
- Tank 30-Z area : 788 Kgal [13]

4:1:2007 - 12:21°2007

DDA Batch 3
- Tank 23— Tank 49 : 450 Keal [*]
- Tank 23 — Tank 50 : 360 Kgal
Tank 49 — Tank 30 : 420 Kgal
- LLW-Tank 20 - -123 Kgal
- Tank 50 - Z area 401 Kgal [14]

ISDP Batch 1
- Tank 49 - ARPMCU : 142 Kgal [15]
- ARPMCU - Tank 50 : 170 Kgal [*]
- LLW-Tank 30 - -140 Kgal
- Tank 30 — Z area ;134 Kgal [16]

4:1:2008 -10:31°2008

ISDP Batch 2
- Tank 25341 — Tank 49 : 123 Kgal [17]
- Tank 22 - Tank 49 : 197 Kgal [17]
- Caustic to Tank 49 : - 80 Kgal [17]
- Tank 45 — ARPMCU : 74 Kgal [7]
- ARPMCU - Tank 50 - 85 Kgal [4]
- LLW ~Tank 30 : --80 Kgal
- Tank 30 - Z area : 362 Kgal[18]

11.1:2008 — 3:31:2009

* The different 1n Tank 23 level before transfer (Mormng report on 11 30071 and after transfer (127 07) was 440
kgal. bur Tank 49 recerved more (abour 437 kgal) due to flush water 430 kzal s used here for conservarism on Ci

pﬁ"fipﬁtl’l’(& .

* This volume was deternuned uung 1.15 factor of difution in ARP MCTU ithe same as ISDP barch 2. 83kgal 74
Kegaly: Thes 1s justified because the curies to Tank 50 was what came in with 142 kgal to Tank 4¢ and did nor change

with this volume,

¢ The different in Tank 30 level between 12 33 ¢S and 3 31 00
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Calculations Approach

In order to come up with new estimnate for each concerned radionuclide. the original radionuclide

concentrations for Tanks 22. 23, 25 41 and 30 must be known. These values were derived from
reference 2.

For Tanks 25 and 41. since these tanks went through the salt removal campaigns. the amount of
mterstittal liquad removed and the salt dissolution process were factored mnto the calculatons for
the concerned radionuclides. Using transfers history from Table 1. the concerned radionuclhides
for each Tank 30 barch and Saltstone inventory were estunated.

Discussion of Results

For the concerned radionuclides. the new estimated values for each Tank 50 batch and current
Saltstone total curies are shown 1n Table 2.

Calculation details for Tank 25 salt dissolution are presented in Appendix A.
Detailed results for each batch are shown in Appendix B

An example calculation for Nb-94 1s provided in the next section. Other radionuclides are
calculated similar to Nb-94. except for the calculation of total Am-243 1n Tank 30 for DDA
Batch 2 and total Am-243 in Tank 50 ISDP Batch 2. Since there were actual available Tank 50
sample results available for the two batches [§ and 9]. the actual values were used. The
calculations for Am-243 in Tank 30 for DDA Batch 2 and ISDP Batch 2 are shown following the
Nb-94 calculation. Am-243 1n other batches 14 estimated similar to Nb-94 because their sample
results report as lower than detection limit (LDL). so the alternative method is used.
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Table 2: Alternative Determination of Curies Transferred to Saltstone

DDA BO | DDA B1 | DDAB? | DDAB3 | ISDPBI1 | ISDP B? | Total to Z
Volumne (gal) | 150.000 | 100.000 | 788.000 | 401.000 154,000 | 362.000 | 1.935.000
Radionuclides (Ci) (ChH) (Ci) (Ci) (Ci) (i) (Ci)

Na-22 6.79E-05 | 2.57E-02 | 1.44E-01 | 5 88E-00 | 2.35E~00 | 5.39E~00 | 1 38E-01
Al-26 +.35E-07 | 9.44E-05 | 5.32E-04 | 2.16E-02 | 8.62E-03 | 1.99E-02 | 5.07E-0?
Nb-94 2.35E-11 | 3.60E-10 | 3.28E-09 | 1.25E-07 | 4.98E-08 | 1.22E-07 | 3.00E-07
Sb-126 2.12E-06 | 5.03E-03 | 2.94E-04 | 1.12E-02 | 448E-03 | 1.09E-0” | 2 70E-02
Sb-126m 1.51E-05 | 3.59E-04 | 2.10E-03 | 8.02E-02 | 3.20E-02 | 7.81E-02 | 1.93E-01
Eu-152 7.00E-07 | 1.66E-05 | 9.74E-05 | 3.72E-03 | 1.48E-03 | 3.62E-03 | 8.93E-03
Ac-227 9.34E-09 | 6.58E-09 | 3.89E-08 | 1.21E-07 | 4.76E-08 | 1.09E-07 | 3.32E-07
Ra-22¢6 7.04E-15 | 8.98E-03 | 1.13E+00 | 2.21E—00 | 6.58E-01 | 1.34E~00 | 3.35E-00
Ra-228 248E-07 | 1.61E-07 | 9.17E-07 | 7.08E-08 | 1.94E-08 | 3.86E-08 | 1 4SE-06
Pa-231 2.59E-08 | 1.83E-08 | 1.08E-07 | 3.36E-07 | 1.32E-07 | 3.02E-07 | 9.22E-07
Th-229 6.30E-11 | 2.33E-08 | 2.93E-06 | 5.73E-06 | 1.71E-06 | *S8E-06 | 1.60E-05
Th-230 8.60E-13 | 2.36E-0% | 2.97E-03 | 5.82E-03 | 1.73E-03 | 3.53E-03 | 141E-02
1-233 2.21E-08 | 8.16E-06 | 1.02E-03 | 2.01E-03 | 397E-04 | 1.96E-03 | 5.59E-03
U-234 312E-09 | 476E-05 | 1.83E-03 | 1.11E-02 | 4.12E-03 | 9.23E-03 | 2.64E-02
Pu-242 218E-10 | 3.34E-06 | 4.19E-04 | 8.22E-04 | 2.44E-04 | 499E-04 | 1.99E-03
Pu-244 6.93E-07 | 4.84E-07 | 6.79E-06 | 847E-06 | 2.51E-06 | 3.13E-06 | 2.41E-05
Cm-243 1.3VE-09 | 3.25E-08 | 1.90E-07 | 7.24E-06 | 2 89E-06 | 7.06E-06 | 1.74E-05
Cm-245 +81E-10 | 1.13E-08 | 6.71E-08 | 2.36E-06 | 1.02E-06 | 2 49E-06 | 6.15E-06
Cm-247 2.64E-19 | 6.27E-18 | 3.67E-17 | 1 40E-15 | 558E-16 | 1.36E-15 | 3.36E-15
Cm-248 2.75E-19 | 6.54E-18 | 3.83E-17 | 1.46E-15 | 3 82E-16 | 1 42E-15 | 3.51E-15
Bk-249 2.01E-26 | 4.78E-25 | 2.80E-24 | 1.07E-22 | 426E-23 | L 04E-22 | 2.36E-22
Cf-249 1.52E-18 | 3.62E-17 | 2.12E-16 | 8B.0VE-15 | 3.22E-15 | 7.86E-15 | 1.94E-14
Cf-251 5.20E-20 | 1.24E-18 | 7.25E-18 | 2 76E-16 | 1 10E-16 | Y 65E-16 | 6.65E-16
Cf-252 1.69E-21 | 4.01E-20 | 2 35E-19 | 896E-18 | 3.57E-18 | 8 73E-18 | 2.15E-17
Am-243 2.34E-09 | S53E-08 | 7 13E-02 | 322E-03 | 828E-04 | Y 81E-02 | 1.03E-01
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Example Calculation: Estimation of Nb-94 for Waste Tran<ferred to Saltstone

Using reference 2. the oniginal soluble Nb-94 1 Tanks 22. 23. 25 41. and 50 ic L.05E-08 Ci.
1.62E-09 C1. 8.532E-06 1. 2.26E-06 Ci. and 6.65E-11 Ci. respectively. The total cupernate
volumes are 1.18E+06 gallons for Tank 22. 1.30E—06 gallons for Tank 23. 3. 66E+05 gallons for
Tank 23 3.46E+05 gallons for Tank 41. and +4.24E+05 gallens for Tank 50 [2] The onginal
Tank 41 Nb-94 concentration was used to calculate Tank 41 to Tank 49 salt dissolunion. At the
time of wnterest Tank 49 content was mostly salt solution from Tank 41 first salt dissolution
campaign. Itis assumed the Tank 49 Nb-94 concentration is similar to Tank 41 resultant salt
solution.

The origmal Tank 25 supernate Nb-94 concentration was used to calculate the Nb-94 resultant
salt solution i Tank 23 to Tank 41 salt dissolution.

The soluble Nb-94 concentration (Ci'gal) in supernate in each tank was calculated by dividing
the total soluble Nb-94 curtes by the total supernate volume.

o 1.05F8 -08Cq . Ci
Nb-94 concentration in Tank 22 supernate = *—L =893F-13 A,
1.18E - 06 gal gal
. . . 1.62E-09Ci . )
Nb-94 concentration in Tank 23 supernate = ———— """ _135F 15"
1 30E + 06 gal gai
S _ 6.63E~11Cq _ Ci
Nb-94 concentration in Tank 50 supernate = ——————— =1 57F — 16—
1 24FE - 03 gal gal
. : . S§32E-06C; . i
Nb-94 concentration in Tank 23 supernate = T =233E-11—
3.66L + 05 gal gal
Tank 25 Nb-94 concentration was used to determine the concentration of Tank 23 salt
dissolution.
o 226E~06Ci -, Ci
Nb-94 concentration in Tank 41. supernate = —-_—t =053E 12—
3A6E - 0> gal gai

The original Tank 41 Nb-94 concentration was used to calculate Tank 41 to Tank 49 salt
dissolution. At the ime of interest Tank 49 content was mostly salt solution from Tank 41 first
campaign salt dissolution. It 1s assumed the Tank 49 Nb-94 concentration is similar to Tank 41
resultant salt solution.

Tank 41 first campaign salt dissolution :
- Volume IL leftin Tank 41 = (1.090.000 gal *0.3) — 152.000 = 175,000 gal
- Total hqud in Tank 41 after salt dissolution = {519,000 gal*1 45) + 173000 = 927 530 gal

- NbL-94 concentration of Tk 41 after salt dissolution = Nb-94 Concentration of Tank 49 =
75000647 b
653E —12¢; 200088y hyp 5 €

927.5350gal gal

Using transtfer histories from Table 1. the total Nb-94 curies for each Tank 50 batch transferred
to Saltstone were estimated.
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For Tauk 50 DD.4 Barch 0 to Saltstone

Approximately 1530 Kgal of Tank 30 supernate was transferred to Saltstone: therefore. the total
Nb-94 curies 1n Saltstone Batch 0 were calculated as follows:

Total Nb-94 to Saltstone DDA B 0 =1.57E - 162; ~1530.000ga/ = 2 33E -11Cy

gal

For Tank 30 DDA Baich 1 1o Saltstone

Tank 50 DDA Bartch 1 consists of approximately 706.000 gallons of Tank 50 heel. 3.200 gallons
of Tank 49 (Tank 41 salt solution). 6.300 gallons of Tank 23 and 10.000 gallons of LLW . The
total volume in Tank 30 prior to transferring to Saltstone is approximately 723.700 gallons.
Approximately 100.000 gallons were transferred from Tank 50 to Saltstone.

-~ -
H

Nb-94 for Tank 50 Heel = 1 37E - 16

—*706.000 gaffons =1.11E —10Cy
gallon

Nb-94 for Tank 49 to Tank 50 = 1.23E - 12——?—" 3.200 gaiions = 3 94E - 09C;
gaiion
Ci
gallon
Total Nb-94 1 Tank 50 =1 11E-10 C1 + 3.94E-05 C1 - 8.12E-12 C1 = 4 06E-09 (1
100.000galions

723.700gallons

Nb-94 for Tank 23 to Tank 30 ==125E -15

*6.500 gaflons =8 12E-12C5

Total Nb-94 to Saltstone DDA Bl = 4.06E - 09Ci* =53.60E-10Ci

For Tank 50 DDA Barch 2 10 Saltstone

Tank 50 DDA Bartch 2 consists of approxmmately 625.700 gallons of Tank 50 heel. 120.000
gallons of Tank 23. 13.000 gallons of caustic addition. and 120.000 gallons of LLW. The total
volume 1n Tank 30 prior to transferring to Saltstone 1s approximately §78.700 gallons.
Approximately 788.000 gallons were transferred from Tank 50 to Saltstone.

Nb-94 for Tank 50 Heel = (4.06E - 09CH — (5.60E —~10Ci) = 3 S0E - 09C

Ci

wil

Nb-94 for Tank 23 =1 258 -15 *¥120000galions =1.50E -10(+

galions
Total Nb-94 1n Tank 30 = 3 30E-09 C1+ 1.50E-10 C1= 3.65E-09 (1
788000 ga!

Total Nb-94 to saltstone DDA B2 = 3 63F - 09(C7* — -=328E-09Ch
878.700gal
Toral Am-2423 in Tank 3 for DDA Bateh
B - , 1Ci L 3783ml - Ci
Am-243 concentratton Tank 30 23 9pC7 ml* * — =9 03E - 08 —

10E-12p(y gal gal
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Total Am-243 in Tank 30 for DDA B2 =9 05E - 08— - 878.700gai = 795E - 02y

eal

For Tank 30 DD.4 Barch 2 to Saltstone

To prepare DDA Batch 3. Tank 49 received 450.000 gallons of Tank 23 matenal into 720.000
gallons heel for adjustment.

Nb-94 for Tank 23 to Tank 49 = 1 25E —15 ¢ ?’ *450.000ga! =5.62E —-10Ci
gal
Nb-94 for Tank 49 heel =1.23F — 12—(;"” 720.000gai =8 87E - 07(C
gal

NbL-94 for the new Tank 49 = 8 87E-07 C; + 5.62E-10 Ci = § 88E-07 Ci
Total volume 1n Tank 49 = 720.000 gal — 450.000 gal =1.170.000 gal

Tank 30 DDA Batch 3 consists of approximately 90.700 gallons of Tank 30 heel. 390.000
gallons of Tank 23. 420.000 gallons of Tank 49. and 125.000 gallons of LLW. The rotal volume
in Tank 30 prior to transferring to Saltstone is approximately 1.025.700 gallons. Approximarely
401.000 gallons were transferred from Tank 50 to Saltstone.

Nb-94 for Tank 50 Heel = (3.65E —09Ci)— (3.28E - 09C7) = 3.77E —10C;

Ci

Nb-94 for Tank 23 to Tank 30 = 1.25E —-15

-*390.000ga/ = 4 87F - 10Ci

gai

420.000ga/
1170.000gqi

Total Nb-94 in Tank 50 = Total of the three above = 3.20E-07 Ci

401.000gal
1.025700gai

Nb-94 for Tank 49 to Tank 30 = § §TE - 07Ci* =319E -07(q

Total Nb-94 to Saltstone DDA B3 = 3.20F —0Q7Ci* =123E-07Cs

For Tank 30 ISDP Baich 1 to Salistone

Tank 50 ISDP Batch | consists of approximately 624.700 gallons of Tank 50 heel. 170.000
gallons from ARP'MCU. and 140.000 gallons of LLW. The total volume in Tank 30 prior ta
transferring to Saltstone 15 approximately 934.700 gallons. Approximately 134.000 gallons were
transferred from Tank 50 to Saltstone. The 170.000 gallons from ARP MCU are the result of
142.000 gallons of Tank 49 processed through ARPMCU.

Nb-94 for Tank 30 Heel = (320E - 07— (1 25E - 07CiH =1 93E - 07Ci

., 142.000ga/ s
Nb-94 for Tank 49 to ARPMCU = 8 8TE — 07Ci* —— €8 _1 0§F —07C
1.170.000gal

Nb-94 for ARP MCU to Tank 50 = Nb-94 for Tank 49 to ARPMCU = 1.08E-07C1
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Total Nb-94 in Tank 50 = 1.95E-07 C1+ 1.0SE-07 Ci= 3.02E-07 (1

Total Nb-94 to Saltstone ISDP B = 3.00F - 07¢i * 000083 _ 4 g0 r ggcs
934.700gal

For Tank 30 ISDP Barch 2 to Salistone up to 3:31:2009

Detauls calculation of Tank 23 to Tank 41 salt dissolution are shown in Appendix A. The result

1s that Nb-94 concentration 1 123.000 gal of transfer from Tank 41 to Tank 49 ic 3 46E-12
Cr/gal.

To prepare ISDP Batch 2. Tank 49 received 123.000 gallons of Tank 25 salt solution via Tank

41. 197,000 gallons Tank 22. and approximately 80.000 caustic into 608.000 gallons heel to a
total of 1.008.000 gallons.

 608.000gal

Nb-941n Tank 49 Heel = 8 87 — 07 ¥— =4.61E-07Ci
1.170.000gal

Nb-94 for Tank 2541 to Tank 49 = 3 46E-12 Ci'gal * 123.000 gal = 4 26E-07Ci

Nb-94 for Tank 22 to Tank 49 = 8.93F -15 <

-*197.000ga! =1.76E - 09C

gai
Total Nb-94 1n Tank 49 =4 61E-07 C1 + 4 26E-07 Ci1— 1.76E-09 C1 =8 §9E-07 Ci

Tank >0 ISDP Batch 2 consists of approximately 780.700 gallons of Tank 30 heel. 85.000
gallons from ARP"MCU. and 80.000 gallons of LLW. The total volume m Tank 30 prior to
transferring to Saltstone 1s approximately 945.700 gallons. Approximately 362.000 gallons were
transferred from Tank 30 to Saltstone. The 85.000 gallons from ARP MCU are the result of
74.000 gallons of Tank 49 processed through ARP-MCU.

Nb-94 for Tank 50 Heel = (3.02E - 07 i) — (4 98FE - 08CH) = 2 33E - 07(Ci
74.000gai
1.008.000 gal
Nb-94 for ARPMCU 1o Tank 50 = Nb-94 for Tank 49 to ARP'MCU = 3. 63E-08C1

Total Nb-94 1n Tank 30 = 2 33E-07 C1+ 6.33E-08 C1= 3 18E-07 (1
362.000gal

Nb-94 for Tank 49 to ARP-MCU = §89E - 07 (7™ =6.33E - 08C;

Total Nb-94 to Saltstone ISDP B2 = 5.18E - 07(7 * ——— -=122FE-07Ct
943 700 gal
Total Am-243 in Taik 30 for ISDP Baicli 2
o , 1Ci 3Bl Ci
Am-243 concentratton Tank 50 205pCi mL* —* —— =7 T0E - 08—
108 +12pCi gal gal
i

Total Am-243 m Tank 30 for ISDP B2 =7 76£ ~ 08 —— x 943 700gal = 7 34E ~ 02 (%

rod
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Canclusion

This evaluation provides the alternative determination for SPF inventories on certain
radionuclides as of 331°09. It 1s recommended that the alternative method be utilized to
determine the SPF inventories for these radionuchdes where either a) sample results mclude only
less than detection values and mventory projections exceeded or were v ery near the PODD end-
of-life values. b) no analvses were performed for the radionuclide and for ) Am-243 where an
enhanced analysis was performed using a combination of sample results and PODD basis
methodology.
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Appendix A
Calculation for Tank 25 to Tank 41 Salt Dissolution

Before recerving Tank 23 salt solution. Tank 41 underwent another campaign of salt dissolution.

and the resultant salt solution was transfer to Tank 23, An example to calculate Nb-94 1s show
below.

1. Tank 41 to Tank 23 Salt dissolution:

a. Tank 4] at the end of salt dissolution:

- Total iquid in Tank 41 = 927,350 gal — 661.000 gald =266.330 gal
- Nb-94 concentration in Tank 41 = 1 23E-12 Cy'gal ®

b. Tank 4] ro 23 salt dissolution

- 243.000 TW added gal °

- Volume salt dissolved = 245.000gal - 1.92 = 127.604 gal

- Resulrant salt solution = 245.000 * 1 43 = 355230 gal
- Total Liquid i Tank 41 = 353 250 gal + 266.530 gal = 621.800 gal

- Curies for each 1sotope = Ci 1n 266.300 gal begmning liquid + C1in 127 600 gal salt
dissolved

- Nb-94 concentration after salt dissolution =

266.550gal _ '
123E~12Ci gai 220220800 _ < sgp 15 ¢
621800 gaf gal

- 398.000 gal transfer to Tank 23 ¢
- Total hquid left in Tank 621.800 gal — 398.000 gal = 223.800gal

2. Tank 25 to 41 Salt dissolution

Before receiving Tank 23 salt solution. a new pump was installed m Tank 41 ar the level of 113.5
inches . It is assumed that only the liquid above this level was nuxed with Tank 23 salt solution
when Tank 41 received salt solution.

a. Tank 41 after Tank 41 to 23 salt dissolution campaien

- 80.000 gal of IW added’

- Volume salt dissolved = 80.000 gal * 1 92 = 41 667 gal

- Resulrant salt solution = 80.000 gal * 1 45 = 116.000 gal

I Srwohmerer. S. T Tank 23 Deliqufication Summary. EWO-PIT-206G7-0G039. Revision 1. January 2008

* From previously calculated

" Toral from summary transfer m the HDH Moming Report: From 3 1408 - 320 €8 and from 5 208 - 31
f Input from table §

" Transfer Jer Pump Waste Downcomer Levels and Adjustments Data Sheer. SW111-WTE. Section 7.2. Rev. 4
Mav 14 2009

" Total from swmary wansfer in the HDH Mornung Report: From 6 2 08 - 6 7 (8

o

c8

Vs
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Total hquid 1n Tank 41 = 116.000 gal + 223 800 gal = 339.800 gal

Nb-94 concentration 1 Tank 41= 5 28F - 137! ga.-"m =348£-13 <
339.800 gal gal
Tank 25 salt dissolution
Salt volume: 1.100.000 gal-
Nb-94 1n supemate: 2 33E-11 Ci'gal (previously calculated)
118.000 gal IL removed
IL left in Tank = (1.100.000 gal * 0.3) -118.000 gal = 212.000 gal
256.000 gal IW added for salt dissolution *
Volume salt dissolved = 256.000 gal © 1.92 = 133.333 gal
Volume resultant salt soluton = 236 000 gal * 1. 45 = 371.200 gal
Total liguad in Tank = 371.200 gal + 212 000 gal = 383 200 gal
Resultant Nb-94 in salt solutton = 2 33E -11Ci 7 gal * w =8 45F - IZQ
583.200ga! gal

c. Tank 25 to 41 transfer

Tank 41 liquid level 217.7 inches ™
Tank 41 salt level 191 43 inches ™
Pump suction at 113.35 inches ™
Mixable Liquid =

S [(R177 191457y + (191 45 = 113.3571*0.4]*3510galiin = 201.790 gal
126.000 gal transferred from Tank 23
Total mixable iquid = 126.000 gal + 201.790 gal = 327.790gal
Nb-94 in mixable hquid =
SASE —12C7 gal*¥126.000gal - 348E - 137 gal * 201,790 ga! = 1 14E - 06
Nb-94 concentration for Tank 2341 to 49 transfer =
—-—Ii’iE ~06CT 5 qep -1

327.790gal gal

This 15 the input for Tank 23 salt dissolution to Tank 49 via Tank 41.

' Tran. H. Q.. Tank Radsonuclide Inventories. CBU-PIT-2003-00138. Revision C. Octaber 3. 2003

k

Strohmerer. S. .. Tank 25 Deligufication Summary. LWO-PIT-2007-00032. Revision 1. Tanuary 2008
! Total IW added to Tank 23 from Transfer simmary 1n the HDH Monung Reporr from 7 17 0810 72108
® HDH Morming Report Summary on 72372008

£ Transfer Jet Pump Waste Downcomer Levels and Adjusunents Data Sheet. SW13.1-WTE. Sectian 7.2, Rew, 43.

May 14,2000
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Appendix B

Radionuclide Results for Each DDA and ISDP Batch
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Table 3: Tank Supernate Radionuclide Concentration

Soluble Cirgal | Tank22 | Tank23 | Tank253° | Tank41? | Tank 499 | Tank 50
Radionuclide {Ci‘gal) (Ci‘gal) (Ci‘gal) (Ci‘gal) (Ci‘gal) (Ci‘gal)
Na-22 238E-G8 | 3.61E-09 | 6.71E-0% 1.80E-03 581E-05 | 4.53E-10
Al-26 166E-10 | 230E-11 | 4.31E-07 1.21E-07 213807 | 200E-12
Nb-94 893E-15 | 1.23E-15 | 233E-11 6.533E-12 1.23E-12 | 1.37E-16
Sb-126 SO6E-1G | 1.12E-10 | 2.00E-06 | S.87E-07 LI1E-O7 | 141E-11
5b-126m 376E-GO | 8.02E-10 | 1.30E-03 | 4.19E-06 TO1E-07 | 1.01E-10
Fu-152 266E-1C | 3.71E-11 | 6.90E-07 1.94E-07 367E-08 | 467E-12
Ac-227 167E-13 | 1.84E-14 | 2095E-18 1.10E-12 1.I4E-12 | 6.23E-14
Ra-226 108E-13 | 1.00E-05 | 982E-26 | 9.37E-13 J7E-13 | 4.69E-20
Ra-228 0.GCE-00 | 1.37E-13 | O.00E-00 | O OOE+QC | GOOE+QO0 | 1.65E-12
Pa-231 466E-13 | S11E-14 | S.1GE-18 3.04E-12 317E-12 | 1.73E-13
Th-229 380E-10 | 2.60E-11 | 3.90E-23 | COOE+QC | OO00E+00 | 4.20E-16
Th-230 133E-11 | 264E-08 | 12CE-23 1.14E-10 216E-11 | 273E-18
U-233 133E-07 | 910E-09 | 1.37E-20 | GOOE+OC | 000E+0C | 1.47E-13
U-234 480E-08 | 145E-08 | 437E-20 | 4.16E-07 7.85E-08 | 2.08E-14
Pu-242 0.G0E-00 | 3.72E-0% | 576E-14 | OOCE+QC | OOJE+QOC | 143E-13
Pu-244 0.GCE~0C | 3.790E-11 | 2.63E-16 | GOQE+0OC | OO0E+OC | 4.62E-12
Cm-243 S21E-13 | 726E-14 | 1.33E-09 | 3.79E-10 TI4E-11 | 913E-13
Cm-245 184E-13 | 255E-14 | 4.75E-10 1.34E-10 2583E-11 | 321E-12
Cm-247 1900E-22 | 140E-23 | 261E-19 7.31E-20 1.38E-20 | 1.76E-24
Cm-248 103E-22 | 146E-23 | 2.72E-19 7.63E-20 14HE-20 | 1.83E-24
Bk-249 J63E-3C | 1.06E-30 | 198E-26 3.538E-27 1.G63E-27 | 1.34E-31
Cf-149 3 80E-22 | 8.GOE-23 | 1351E-18 | 4.22E-19 7TO6E-20 | 1.02E-23
Cf-251 198E-23 | 277E-24 | 3.16E-20 1.45E-20 2FAE-21 | 3A4TE-2S
C{-232 644E-25 | 894E-26 | 167E-21 | 4.68E-22 8.S84E-23 | 1.13E-26
Am-243 §93E-13 | 1.24E-13 | 231E-09 | 648E-10 1.22E-10 | 136E-14

* Tank 23 ongnal cunes concentrations were used to calculate the concentration of Tank 23 to tank +1salt
dissolution

F Tank 41 ongmal cunies concentrations were used to calculate the concentracion of Task 41 salt dissolution
CANPALLN

* Tank 49 curies concentrations were calculated from the first Tank 41 salt dissolutien campasgn.
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Table 4: Radionuclides in Tank 50 ta SPF for DDA Batch 0 and Batch 1

DDA B0 50-Z
v -
:’gg‘e 150,000
{CH
Na-22 6 79E-05
AL-26 335E07
Nb-94 3 35E-11
Sh-126 3 19E-06
Sb-126m | 131E-03
Eu152 7 00E-07
Ac227 0 34E-00
Ra-226 7 4E-15
Ra-228 3 3SE-07
Pa23l 3 30F-08
Th-220 6 30E-11
Th-230 $ 60E-13
233 3 2E-08
U234 3 19E-090
Pu2d? 3 1SE-10
Pu-244 6 93E-07
Cm23 | 137E-00
Cm245 | 4SIE-10
Cm247 | 264E10
Cm248 | 275E19
Bk-249 3 O1E-26
Cr240 1 59E-18
C-251 5 3CE-20
Cras 1 69E-21
Am243 | 2 34E00

X-ESR-H-00188

Rev.0

Page 16 of 21

DpaBL | TPRT | y9-s0 | 23-s0 | TOMIES 5.z
¥ ;’g“:g“‘ 706006 | 3200 | 6500 | 73700 | 100000
(Ci) iC1y (Ci) (1) (€0
Na22 | 30E-04 | LSGE-01 | 235E-05 | 186ECI | 2.57E-00
AL26 J0SE-06 | 6.83E-04 | 130E-07 | 68SE0+ | OHE0S
Nb-94 | LI1E-10 | 304E-00 | 8.1°E-12 | 406E09 | S5.60E-10
Sb-126 | OOSE-06 | 354E-04 | T30E-07 | 363E04+ | 5.03E0°
Sb126m | 7.13E-05 | 133E-03 | SO1E-06 | 261EG | 3.39E.04
Euls? | 330E-06 | L17E-04 | 241E-07 | 121E-G4 | 1L.66E.0%
Ac237 | 440E-08 | 3.65E-09 | 120E-10 | 477E-0S | 6.38E.00
Ra-226 | 331E-14 | S65E-10 | 651E0) | 651E-C | SOSE.03
Ra-228 | 117E-06 | G.OCE+00 | 89°E-10 | 117E-G6 | 1.61E.07
Pa231 | 120E-07 | 1GIE-08 | 3.3°E-10 | :33E07 | 1.83E08
Th220 | 206E-10 | COCE+0D | 169E07 | 169E-C7 | 233E.08
Th-230 | 40E-10 | 6CIE-08 | 171E04 | 171E-CH | 236E.03
T2 104E-07 | GO0E+00 | SO1E0S | 39E-C5 | S.16E-08
U234 T 47E-08 | 2S1E-04 | O47E05 | 346E-04 | 476E.0
Pu-242 | 100E-09 | O.0E+00 | 240E05 | 240E05 | 3.34E.06
Pu-2d4 | 36E-06 | 0.OCE+CO | 246E-07 | 3S1E-06 | 4.84E.07
Cm243 | 644E-09 | 200F.07 |472E-10 | 236E07 | 35E.08
Cm245 | 236E-09 | SCSE08 | 166E-10 | S32E0S | 113E08
Cm247 | 124E-18 | 4490E-17 |007E-20 | 4:E-17 | 6.7E.18
Cm248 | 129E-18 | 461E-17 |O47E20 | 475E-17 | 6.54E.18
BK-240 | O46E-26 | 337E-24 | 601E07 | 347E24 | 4.7SES
C1249 | 7T1SE-18 | 235E-16 | S26E-10 | 263E-16 | 3.60E17
Cf251 | 147E-10 | 8.73E-18 | 1.80E20 | SOOE-18 | 1.4E.18
Cf252 | 796E-21 | 283E-10 | S8IE21 | 201E-10 | 401E.20
Am243 | 110E-08 | 301E-07 | SOTE-10 | 403EC7 | 533E.08

' Thss total meludes - 16.00C galtons ransferred to Tank 3¢ in March 2007
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Table 5: Radionuclides in Tank 50 ta SPF for DDA Batch 2

DDA B2 Tank 50 heel 23-50 Total 50 () S0-7Z

Volume (gal) 623 700 120.000 S78.700 788.000
{1 {C1) (Co (Cn

Na-22 161E-01 +.33E-04 1.61E-01 144E-01
Al-26 391E-G4 2.77E-06 3.94E-04 3 32E-04
Nb-04 3 S0E-00 1.20E-1 3.635E-09 328E-09
Sb-126 3 13E-C4 1.33E-03 3 28E-04 2.04E-04
Sb-126m 2 23E-G3 ¢ 62E-03 2 34E-03 2 10E-03
Eu-152 1.04E-C4 4 43E-06 1.09E-04 9. 4E-03
Ac-227 411E-08 2 21E00 4.34E-08 3.89E-(8
Ra-226 302E-02 1.20E-00 1 26E+00 113E+00
Ra-228 1 01E-06 1.63E-08 1.02E-06 Q.17E-07
Pa-231 1 I4E-07 6 13E-00 1.2CE-07 1.08E-07
Th-229 1 46E-07 312E-06 3 26E-D6 2 03E-06
Th-230 1 48E-04 3.16E-03 331E-03 2 OYE-03
U-233 S11E-G3 1.09E-03 1.14E-03 1.02E-03
U-234 2 98E-04 1.74E-03 2.04E-03 1.83E-03
Pu-242 2 OQE-03 4 47E-04 4.68E-04 4.19E-04
Pu-244 303E-06 4 54E-06 TATEDS 6.70E-06
Cm-243 203E-GT 8. 71E-00 212E-07 1.90E-07
Cm-245 7 18E-08 3.06E-09 7 48E-08 6.71E-08
Cm-247 392E-17 1.67E-18 4.09E-17 3.67E-17
Cm-248 400E-17 1.75E-18 4.27E-17 383E-17
Bk-249 2O9E-24 1.28E-23 312E-24 2 80E-24
Cf-249 2 26E-16 0 71E-18 2. 36E-16 JI12E-16
Cf-251 7 75E-18 332E-19 S GSE-18 723E-18
1232 2 31E-18 1.07E-20 2.62E-19 2 33E-18
Am-243 347E-CT 1.49E-08 7.85E-02 FL3E-02

X-ESR-H-00188
Rev 0
Page 17 of 71

* This rotal contains --120.000 gallens transferred from other streams to Tank 303107 t0 12 2107
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Table 6: Radionuclides in Tank 50 ta SPF for DDA Batch 2
DDAB3 | Tk49 2349 | Touldp | N0 23-50 | 49-30 T‘"(?; S0 0.7
‘b | 0000 | 450000 | 1170000 | s0700 | 390000 | 430000 | 102700 | 401000
- (C1) iC1y {C1 {Co {Ci) €n {C1) €

Na-22 | 41SE-01 | 162E-03 | 4.18E-01 | 166E-01 | 141E-03 | 15CE-01 | 130E—01 | = SSE-00
A6 | LS4E-01 | 104E-05 | 1.54E-01 | 6.13E-05 | SOOE-06 | 5<3E0) | 339E-0° | 2 16E.00
Nb-94 | SSTE-07 | S62E-10 | SSSE-07 | 3.77E-10 | 487E-10 | 319E-07 | 320E-07 |  1%E.07
Sb-126 | 707E-02 | SOSE-0S | 798E-02 | 339E-05 | 4238E-05 | 286E0Y | SSTE-0° | 1i'E.0-
Sb-126m | 560E-01 | 361E-04 | 5.70E-01 | 242E-04 | 313E-0+ | 20SE-01 | J0SE01 | S0°E0-
Eu-ls2 | 264E-02 | 167E-05 | 264E02 | 110E-05 | 145E-05 | 948E.03 | ©30E03 | 3 79E.03
Ac-227 | S2IE-07 | S2OE-09 | S29E07 | 44SE-00 | 719E-08 | 298E07 | 300E07 | 11E.07
Ra-226 | 127E-07 | +51E+00 | 451E-00 | 130E-01 | 391E—00 | 1.67E-00 | 3.66E=00 | 2 1E-00
Ra-228 | 000E=0C | 6.17E-08 | 6.17E08 | 10GE-07 | 53SE-08 | 223E.08 | 1SIE.07 |  7.0SE.0S
Pa231 | 22SE-06 | 230E-08 | 230E-06 | 124E-0S | 190E-GS | $27E07 | S39E-07 | 3 36E.07
Th-229 | 000E+00 | 117E-05 | 1.17E-05 | 337E-07 | 101E-GS | 420E06 | 147E-03 | 5 73E.06
Th-230 | 156E-05 | LI1GE-0) | 1.19E-02 | 3.40E-04 | 103E-00 | 426E03 | 140E-00 |  5.8E.03
U-233 | 000E+00 | +00E-03 | 409E-03 | 11SE04 | 355F-C3 | 147E.03 | 313E03 | 20108
U-2M | S63E0) | 652E-03 | 63102 | 210E-04 | 565E-05 | 226E02 | 283E.02 | 11iE0
Pu-242 | 000E+00 | 168E-03 | 1.68E03 | +83E-05 | 14E-G3 | 601E04 | 2 10E.03 | S 'E-04
Pu-244 | 000E=00 | 1.70E-0S | 1.70E-05 | 7.81E-07 | 148E-05 | 6 11E06 | 2 17E.05 | S47E-06
Cm243 | S14E05 | 327E-08 | S.15E05 | 2.19E-08 | 283E-CS | 18E-05 | 18SE0S | 7 4E-06
Cm245 | 182E-05 | LISE-0S | 182E-D5 | 7.70E-00 | OOSE-08 | 633E-G6 | 655E-06 | 2 36E-06
Cm-247 | O04E-15 | 62SE-18 | 904E15 | 420E-1S | S44E-1S | 337E-15 | 338E15 |  140E-15
Cm248 | LO4E-14 | 656E-18 | 1.04E-14 | +40E-1S | S68E-1S | 370E-15 | 3 73E-15 |  146E-1
Bk240 | 75SE2) | 479E25 | 73SE) | 300E5 | 415E-25 | 273E22 | 273E | 107E
C£249 | STIE14 | 3.64E-17 | 5.74E-14 | 244E-17 | 316E-17 | 206E-14 | 207E-14 | S.07E-15
C£-251 | LO6E1S | 12SEI8 | 196E-15 | S34E-19 | 10SE-1S | 7OSE-16 | 707E-16 | .76E-16
C£252 | 636E-17 | 402E20 | 637E-17 | 270E-20 | 349E-20 | 230E-17 | 120E-17 |  SOGE1S
Am-243 | SSOE0S | 5SGE-08 | S.80E-05 | SJCED3 | 484EGS | 3 16E-C3 | S24E-03 |  3.°E.03

" This total contains -- 1235 400 gailons waste from other streams wansfer to Tank 50 from 1222

07 -33108
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ISDP Bl &R;g\i . MCU-50 | Tk S0 Heel Total 50 -7

Volume {gal) 142.000 17C.000 624.700 934700 (% 134.000
(D (i) (1) (i) (i)

Na-22 308E-00 3.08E-00 Q 16E~00 142E-01 235E-00
Al-26 1.87E-02 1.§7E-02 3.30E-02 5 23E-02 S 62E-C3
Nb-94 1.08E-07 1.08E-07 1.83E-07 3.02E-07 4 O8E-08
Sb-126 Q 68E-03 9.68E-03 1.75E-02 272E-02 4 48E-G3
Sb-126m 69XE-(2 §.92E-02 1.23E-01 1.94E-01 3 20E-C2
Eu-152 3.20E-03 3.20E-03 5.70E-03 S.99E-03 1 48E-03
Ac-227 1.01E-07 1.01E-07 1.88E-07 2 8CE-07 4 JO6E-08
Ra-226 3 47E-01 2 47E-01 3 43E+0C 3.00E-D0 6 38E-01
Ra-228 T4CE-09 7 40E-(00 1.10E-07 1.18E-07 1 94E-08
Pa-231 2 79E-07 2 70E-07 3 23E-07 8.03E-07 1 32E-G7
Th-229 142E-06 142E-06 8.93E-06 1.04E-05 1 71E-G6
Th-230 144E-03 1 44E-03 9 G7E-03 1.03E-02 1 73E-G3
T-233 4.97E-04 4.97E-04 3.13E-03 3.62E-03 3 97E-04
T-234 7.63E-03 7.63E-03 1.74E-02 2A0E-02 4 12E-G3
Pu-242 2.03E-04 2.03E-04 1.28E-03 1.48E-03 2 44E-04
Pu-244 2.07E-06 207E-06 1.32E-03 1. 53E-03 2 S1E-06
Cm-243 6.23E-06 8.25E-06 1.13E-03 1.73E-03 2 8QE-06
Cm-245 221E06 2.21E-06 3 G0E-06 6.20E-06 1 02E-G6
Cm-247 1.21E-15 1.21E-13 2.18E-1% 3 30E-15 5 38E-16
Cm-248 1.26E-15 1.26E-13 227E-13 3 33E-15 5 82E-16
Bk-2149 8 M0E-23 9 20E-23 1.66E-22 258E-22 + 26E-22
Cf-249 5.96E-15 6 06E-13 1.26E-14 193E-14 322E-13
Cf-251 2 38E-16 2 38E-16 431E-16 6.69E-16 1 1CE-16
Cf-252 7 73E-18 7.73E-18 1 40E-17 2A7E-17 3 27E-18
Am-243 1.07E-03 1.07E-03 3.02E-03 3.03ED3 8 28E-04

# Thus rotal in Tank 50 inctudes 140.000 gallons from other streams transferred ro Tank 30 from 41 08 to 10 31 08




Calculation Continuation Sheet

Calculation No. Sheet No. Rev.
X-CLC-Z-00027 Sheet 34 of 35 1
X-ESR-H-00188
Rev.0
Page 20 of 21
Table 8: Radionuclides in Tank 50 to SPF for ISDP Batch 2 Up to 3312009
. K49 |, Total Tk oz | TkS0 . .
ISDPB2 | o7 | 1541-49 | 2240 po o | MCU-50 | Toralse | 50-Z
K ("j‘a‘g‘e 608.000 | 123.006 | 197000 | 1.008.000 | 83.000() | 780.700 | 845700 (") | 362.000
B
(1) (C1) (1) (C1) (1) (i) (Ci) (i)
Na-22 | 21E-D1 | S.O6E-00 | 309E-03 | 298E+01 | 219E+G0 | 119E~01 | 141E+01 | 539E0

Al-26 790E-02 | 3 18E-(2 Q703 1.12E-01 8.20E-03 | +37E-02

JAQE-02 1 99E-C2

Nb-94 +.61E-07 | 426E-07 .76E-0Q 8.89E-07 | 6.53E-08 | 233E-07

3.18E-07 1 22E-CY

Sb-126 | $13E-02 | 384E-02 SOE-04 8.00E-Q2 387E-03 | 2.27E-02

2.86E-02 1 0QE-Q2

—t | e | s | Lag

Sb-126m | 2.96E-01 | 2 74E-C1 J13E-03 3 71E-01 +.10E-Q2 1.62E-01

2.04E-01 781E-Q2

Eu-152 1L37E-02 | 1.26E-02 3. 24E-03 2.64E-02 1.84E-03 7.51E-03

943E-03 362E-C3

3 |
$
(¥
iy
m
L)
ed

Ac-1MT 1.21E-G7 3.30E-08 . 83E-07 | 430E-08 | 241E-07

2. 84E-07 1 .09E-07

Ra-226 | 234E-00 | 3 78E-C9 2.13E-08 234E+00 | 172E-01 | 333E-00

ISIEHD | 134E-G0

Ra-228 | 3.21E-08 | 0.0CE-00 | Q.O0E+00 32IE-08 | 236E-09 | 9.84E-08

1.01E-07 3 86E-CS

Pa-231 1.20E-06 | 3 37VE-GY 0.18E-08 1.63E-06 L.I9E-07 | &8.70E-07

T90E-07 3 Q2E-C7

Th-229 | 6.08E-06 | 6 71E-1@ 740E-03 8.00E-03 304E-06 | 8.65E-06

148E-03 3 38E-G6

Th-230 | 6.17E-03 | 4 62E-G7 2.61E-06 6.18E-05 | 453E-04 | 8.78E-03

G23E-03 | 333E-03

L7

U-23 213E-03 | 233E-16 2.63E-02 2.84E-02 J.00E-03 [ 3.03E-03

3. 11E-03 1 96E-03

L=

r-23 3.28E-02 | 168E-03 9. 46E-03 4.39E-02 322E-03 [ 2.00E-D2

J41E-02 | G23E-03

Pu-242 | S.71E-04 | Q9QE-10 G.0CE+CO S 71E-04 | 6.30E-03 | 124E-03

1.30E-03 + O0E-(4

Pu-244 | 8.83E-06 | 433E-12 0.00E+C0 S83E-06 | 6.50E-O7 | 1.27E-D3

1.34E-0> | 53 13E-G6

Cm-243 | 267E-05 | 248E-GA 1.G3E-O7 > 16E-05 37OE-06 | 1.46E-05

1.84E-03 7 O6E-06

Cm-245 | 9.43E-06 | 8 70E-GE 3.62E-08 1.82E-03 1.34E-06 | 5.18E-06

6.51E-06 | 248E-06

Cm-247 | 517E-15 | 477E-15 1.88E-17 9.96E-13 731E-1 283E-15

[N
i

S6E-15 | 1 36E-13

Cm-248 | 330E-15 | 497E-13 2.06E-17 1.04E-14 J62E-16 | 295E-13

e i

3.71E-13 1 42E-13

Bk-249 | 394E-22 | 383E-22 1.50E-24 7A0E-12 357E-23 | 216E-22

271E-22 1 D4E-22

Cf-249 298E-14 | 278E-14 1.14E-156 2 PE-14 ) 422E-13 1.63E-14

203E-14 7 86E-13

(1251 1LOXE-15 | 943E-16 3.80E-18 197E-13 143E-16 | 530E-16

7O4E-16 2 69E-16

Cf-252 331E-17 | 306E-17 1.27E-19 6.38E-17 | 4.69E-18 | 181E-17

228E-17 | §T73E-IS

Am-243 | 437E-05 | $23E-CS 1.76E-07 8.82E-03 648E-06 | 4.20E-03

734E-02 | 281E-G2

" This 1s the result of 74.000 gal of salt solution from Tank 49 processed through ARP MC T

* Toral in Tank 30 mcludes $0.000 gallons of other streams ransferred to Tank 3¢ from 11 10810 3 3109
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