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Summary 
As processing continues in the Saltstone Production Facility with subsequent disposal in the 
Saltstone Disposal Facility (SDF), the radionuclide concentrations in incoming feed solution are 
evaluated by routine sampling and analysis of material in Tank 50.  Based on latest available 
information the radionuclide inventory for SDF vaults has been updated as of 3/31/2009 
(information included as Attachment 1) [X-CLC-Z-00027] as well as near-term projections for 
disposal into Vault 4 [LWO-LWE-2009-00159].  The establishment of disposal limits in Vault 4 
was made within the 2005 Special Analysis (SA) [WSRC-TR-2005-00074] as a supplement to 
the 1992 Performance Assessment (PA) [WSRC-RP-92-1360] and a projection of future disposal 
inventories was made in the Saltstone Performance Objectives Demonstration Document 
(PODD) [CBU-PIT-2005-00146].  While new information in the revised inventory calculation 
does not approach the disposal limits of the SA, it does challenge and in a few instances exceed 
the inventory projections made within the PODD for 12 radionuclides. None of these 
radionuclides are designated highly radioactive radionuclides (HRRs) in the Basis for Section 
3116 Determination for Salt Waste Disposal at the Savannah River Site [DOE-WD-2005-001].  
In all cases, the revised inventory as of 3/31/2009 is less than five times the PODD projection for 
any individual radionuclide.  For perspective, this analysis has evaluated the impact of increasing 
12 radionuclides by up to 50 times the PODD projections, which provides at least one order of 
magnitude increase over the 3/31/2009 inventory for the 12 radionuclides evaluated [LWO-RIP-
2009-00025]. While it is not expected that this 50 times inventory would actually be disposed of 
in Vault 4, such an evaluation does provide a level of assurance that the planned disposal 
activities will remain well within the applicable performance objectives.  This analysis also 
evaluated the impact of the salt solution concentrations used in the new inventory calculations on 
the existing Vault 4 Unreviewed Disposal Question Evaluation (UDQE) on wall weeping. 
Through this quantitative analysis process, it has been demonstrated that the increased inventory 
for these 12 radionuclides for disposal in the SDF are within the bounds of the applicable waste 
disposal documentation (i.e., the PA, SA, PODD, Composite Analysis (CA) [WSRC-RP-97-
311]).  In addition, the revised salt solution concentrations have been reviewed versus the 
existing UDQE on Vault 4 weeping [SRS-REG-2007-00041]).  The conclusion of these reviews 
is that no additional actions are required. 

 

Introduction 
The intent of this document is to provide an evaluation pursuant to DOE Manual 435.1-1 Chapter 
IV Section P.(4) to determine if new information for 12 radionuclide inventories in the SDF 
Vault 4 might impact the conclusions of the applicable waste disposal documentation (i.e., the 
approved PA, including applicable Special Analyses, the PODD, the CA and the UDQE that 
evaluated the impact of Vault 4 weeping) that performance objectives/measures are met.  If they 
do impact the conclusions of the PA or CA, then, according to the DOE-issued Disposal 
Authorization Statement (DAS), the PA and CA would need to be updated as appropriate and 
DOE approval sought of the update (e.g., special analysis or revision of the PA or CA).  
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Description of the Discovery 
As material characterization is conducted on the salt solution in Tank 50, comparisons are made 
between the new information and the existing limits in the SA, via the Waste Acceptance Criteria 
(WAC) [X-SD-Z-00001], and the projections in the PODD.  A new Vault 4 inventory calculation 
has been issued and resulted in changes to the current inventory of many radionuclides [X-CLC-
Z-00027].  Based on the recently revised inventory projections, no limits established by the SA 
are close to being challenged.  The 3/31/2009 inventory for 12 radionuclides does challenge, and 
in a few instances exceed, the original inventory projections for Vault 4 made within the PODD.  
The inventory projections are not challenged for any designated HRRs. 

 

Supporting Analysis 
The revised radionuclide inventory established for Vault 4 as of 3/31/2009 [X-CLC-Z-00027] 
and the subsequent review [LWO-RIP-2009-00025] identified 12 radionuclides that are currently 
expected to approach or have already exceeded the inventory projections established during the 
development of the PODD.  This revised inventory is based on the latest sampling results from 
the tank farm streams.  It should be noted that none of these exceedances are greater than five 
times the original inventory projection in the PODD, an example of a factor that the Nuclear 
Regulatory Commission (NRC) in U.S. Nuclear Regulatory Commission Plan for Monitoring the 
U.S. Department of Energy Salt Waste Disposal at the Savannah River Site in Accordance with 
the National Defense Authorization Act for Fiscal Year 2005 views as possibly warranting 
additional review to determine if the increases were significant to performance [ML071150165].  
The 12 radionuclides addressed in this evaluation are Am-243, Ce-144, Cm-243, Cs-135, Nb-94, 
Ni-59, Pr-144, Pu-242, Th-230, U-232, U-233 and U-236.  For perspective, this evaluation will 
determine the significance of an up to 50 times increase in the projected PODD inventories for 
these radionuclides, which provides at least one order of magnitude increase over the 3/31/2009 
inventory [LWO-RIP-2009-00025].  The following evaluation addresses the potential impact of 
the increased inventory on the documents of concern. 

 

1992 Performance Assessment / 2005 Special Analysis 

The disposal limits established by the 1992 PA have been updated by the 2005 SA for Vault 4.  
The SA states “… a PA revision is not required and this SA serves to update the disposal limits 
for Vault 4.”  Therefore, the impacts of a 50 times increase in the PODD projections (Table 3-2 
of CBU-PIT-2005-00146) for certain radionuclides have been determined by comparison to the 
disposal limits in Table 7.2 of the 2005 SA.  The SA does not have an inventory limit for Ce/Pr-
144 based upon its short half-life of 285 days.  The margin column represents the additional 
magnitude that the inventory could be increased, even after the applied 50 times increase, before 
the SA limit is reached. 
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Evaluation of SA Limits 

50X PODD* 
(Ci)

SA limit**  
(Ci)

Margin***

Am-243 1.09E+00 3.00E+05 2.75E+05
Ce-144 3.14E+02 No limit NA
Cm-243 1.34E+00 7.00E+09 5.22E+09
Cs-135 2.34E+02 8.10E+13 3.46E+11
Nb-94 2.11E-01 1.00E+03 4.74E+03
Ni-59 1.43E+02 2.50E+17 1.75E+15
Pr-144 3.14E+02 No limit NA
Pu-242 9.05E+00 4.90E+10 5.41E+09
Th-230 1.77E+00 3.30E+02 1.86E+02
U-232 1.55E+00 9.00E+03 5.81E+03
U-233 1.11E+02 1.40E+04 1.26E+02
U-236 1.52E+01 3.20E+08 2.11E+07  

* Inventory increased to 50 times the projection in Table 3-2 of the PODD (CBU-PIT-2005-00146). 

** SA limit is most restrictive value of the all-pathways, resident intruder, groundwater, air or radon pathways from 
Table 7.2 of WSRC-TR-2005-00074. 

*** Margin is SA limit divided by 50 times PODD projection. 

 

The comparison indicates that the margin between the SA inventory limits and the 50 times 
increase in the PODD projections is greater than 100 for all of the 12 radionuclides and therefore 
there is no impact to the PA and SA. 

 

Performance Objective Demonstration Document (PODD) 

The PODD contained a projected inventory for the SDF based upon information available at that 
time.  The projected inventory was used in the PODD to evaluate an all-pathways dose and 
chronic inadvertent intruder dose for comparison to performance objectives in Tables 4-19 and 
5-4, respectively [CBU-PIT-2005-00146].  Since no credible scenario could be identified, there 
is no acute intruder scenario evaluated as discussed on page 44 of the PODD.  The following 
tables present the impacts to the PODD calculations based upon a 50 times increase in the 
inventory projection for the 12 target radionuclides.  The tables present the information directly 
from the PODD for all radionuclides (not just the 12 radionuclides) on the left side of the tables 
and the changes to the PODD tables as a result of the 50 times increase in the PODD projections 
on the right side of the tables.  Since the inventory increases are only for 12 radionuclides, the 
changes to the PODD projections are indicated by shading in the tables.  Of the 12 radionuclides, 
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only Ni-59 and Nb-94 have an all-pathways inventory limit based upon the modeling results.  Of 
the 12 radionuclides, only Nb-94, Th-230, U-232, U-233, U-236, Pu-242, Am-243 and Cm-243 
have an inadvertent intruder inventory limit based upon the modeling results.  The remaining 12 
radionuclides evaluated in the review have no SA limit per Table 7.2 of the SA for the exposure 
pathway evaluated.   

 

All-Pathways Dose Per Year to Representative Member of the Public (Excluding Radon) 
Evaluation  

 

SA Limit* 

(Ci)

PODD 
Inventory 

(Ci)
Fraction SA 

Limit
Dose** 

(mrem/yr)

Revised 
Inventory*** 

(Ci)
Fraction SA 

Limit
Dose** 

(mrem/yr)
H-3 1.30E+12 9.43E+03 7.25E-09 1.81E-07 9.43E+03 7.25E-09 1.81E-07
C-14 1.10E+08 5.20E+02 4.72E-06 1.18E-04 5.20E+02 4.72E-06 1.18E-04
Al-26 2.31E+10 2.35E+01 1.02E-09 2.54E-08 2.35E+01 1.02E-09 2.54E-08
Ni-59 1.58E+19 2.85E+00 1.81E-19 4.52E-18 1.43E+02 9.05E-18 2.26E-16
Se-79 1.02E+03 8.94E+01 8.77E-02 2.19E+00 8.94E+01 8.77E-02 2.19E+00
Sr-90 1.42E+17 7.43E+03 5.23E-14 1.31E-12 7.43E+03 5.23E-14 1.31E-12
Nb-94 6.98E+17 4.22E-03 6.05E-21 1.51E-19 2.11E-01 3.02E-19 7.56E-18
Tc-99 1.07E+17 3.31E+04 3.10E-13 7.74E-12 3.31E+04 3.10E-13 7.74E-12
Sn-126 2.92E+19 4.51E+02 1.54E-17 3.86E-16 4.51E+02 1.54E-17 3.86E-16
I-129 4.03E+03 1.80E+01 4.46E-03 1.12E-01 1.80E+01 4.46E-03 1.12E-01
Ra-226 3.84E+16 1.30E+01 3.39E-16 8.46E-15 1.30E+01 3.39E-16 8.46E-15
Np-237 8.93E+18 2.12E+00 2.37E-19 5.93E-18 2.12E+00 2.37E-19 5.93E-18

Totals 9.21E-02 2.30E+00 9.21E-02 2.30E+00

PODD Table 4-19 Revised Dose

 
 

Note:  Shading indicates radionuclides evaluated in this document. 

* SA limit based upon 25 mrem/yr performance objective. 

** Dose is calculated by multiplying 25 mrem/yr by the fraction of the SA limit. 

*** Inventory for Ni-59 and Nb-94 increased to 50 times the projection in Table 3-2 of the 
PODD (CBU-PIT-2005-00146). 
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Chronic Inadvertent Intruder Dose Evaluation 

SA Limit* (Ci)
PODD 

Inventory (Ci)
Fraction SA 

Limit
Dose** 

(mrem/yr)

Revised 
Inventory*** 

(Ci)
Fraction SA 

Limit
Dose** 

(mrem/yr)
Na-22 7.80E+15 2.59E+02 3.32E-14 3.32E-12 2.59E+02 3.32E-14 3.32E-12
Al-26 1.61E+02 1.03E+00 6.40E-03 6.40E-01 1.03E+00 6.40E-03 6.40E-01
Co-60 5.75E+09 4.46E+01 7.76E-09 7.76E-07 4.46E+01 7.76E-09 7.76E-07
Nb-94 1.01E+03 1.02E-03 1.01E-06 1.01E-04 2.11E-01 2.09E-04 2.09E-02
Tc-99 3.66E+13 7.16E+02 1.95E-11 1.95E-09 7.16E+02 1.95E-11 1.95E-09

Sn-126 1.17E+03 9.56E+00 8.17E-03 8.17E-01 9.56E+00 8.17E-03 8.17E-01
Sb-125 1.41E+17 2.05E+02 1.45E-15 1.45E-13 2.05E+02 1.45E-15 1.45E-13
Cs-134 4.12E+19 2.40E+03 5.83E-17 5.83E-15 2.40E+03 5.83E-17 5.83E-15
Cs-137 5.99E+06 1.20E+06 2.00E-01 2.00E+01 1.20E+06 2.00E-01 2.00E+01
Eu-152 6.42E+06 1.48E+00 2.30E-07 2.30E-05 1.48E+00 2.30E-07 2.30E-05
Eu-154 1.15E+08 8.10E+01 7.04E-07 7.04E-05 8.10E+01 7.04E-07 7.04E-05
Eu-155 1.12E+19 1.72E+01 1.54E-18 1.54E-16 1.72E+01 1.54E-18 1.54E-16
Ra-226 4.21E+02 2.44E-01 5.80E-04 5.80E-02 2.44E-01 5.80E-04 5.80E-02
Ra-228 3.72E+08 6.41E-06 1.72E-14 1.72E-12 6.41E-06 1.72E-14 1.72E-12
Ac-227 8.78E+07 1.37E-06 1.56E-14 1.56E-12 1.37E-06 1.56E-14 1.56E-12
Th-229 8.61E+03 2.79E-03 3.24E-07 3.24E-05 2.79E-03 3.24E-07 3.24E-05
Th-230 3.29E+02 1.49E-03 4.53E-06 4.53E-04 1.77E+00 5.38E-03 5.38E-01
Th-232 1.56E+02 6.41E-06 4.11E-08 4.11E-06 6.41E-06 4.11E-08 4.11E-06
Pa-231 2.15E+04 3.80E-06 1.77E-10 1.77E-08 3.80E-06 1.77E-10 1.77E-08
U-232 9.00E+03 9.52E-03 1.06E-06 1.06E-04 1.55E+00 1.72E-04 1.72E-02
U-233 1.35E+04 9.82E-01 7.27E-05 7.27E-03 1.11E+02 8.22E-03 8.22E-01
U-234 4.48E+03 6.59E+00 1.47E-03 1.47E-01 6.59E+00 1.47E-03 1.47E-01
U-235 1.03E+05 7.41E-02 7.19E-07 7.19E-05 7.41E-02 7.19E-07 7.19E-05
U-236 3.17E+08 1.42E-01 4.48E-10 4.48E-08 1.52E+01 4.80E-08 4.80E-06
U-238 6.60E+04 1.61E-01 2.44E-06 2.44E-04 1.61E-01 2.44E-06 2.44E-04

Np-237 6.73E+04 5.76E-01 8.56E-06 8.56E-04 5.76E-01 8.56E-06 8.56E-04
Pu-238 1.27E+07 3.69E+03 2.91E-04 2.91E-02 3.69E+03 2.91E-04 2.91E-02
Pu-239 1.37E+10 3.36E+01 2.45E-09 2.45E-07 3.36E+01 2.45E-09 2.45E-07
Pu-240 2.96E+12 8.39E+00 2.83E-12 2.83E-10 8.39E+00 2.83E-12 2.83E-10
Pu-241 1.02E+10 1.72E+02 1.69E-08 1.69E-06 1.72E+02 1.69E-08 1.69E-06
Pu-242 4.91E+10 9.32E-03 1.90E-13 1.90E-11 9.05E+00 1.84E-10 1.84E-08
Pu-244 3.65E+03 9.38E-06 2.57E-09 2.57E-07 9.38E-06 2.57E-09 2.57E-07
Am-241 3.38E+08 1.44E+01 4.25E-08 4.25E-06 1.44E+01 4.25E-08 4.25E-06

Am-242m 9.83E+06 7.25E-03 7.38E-10 7.38E-08 7.25E-03 7.38E-10 7.38E-08
Am-243 2.96E+05 6.22E-03 2.10E-08 2.10E-06 1.09E+00 3.68E-06 3.68E-04
Cm-242 2.51E+09 6.21E-03 2.47E-12 2.47E-10 6.21E-03 2.47E-12 2.47E-10
Cm-243 7.00E+09 2.88E-03 4.11E-13 4.11E-11 1.34E+00 1.91E-10 1.91E-08
Cm-244 1.08E+15 3.16E+00 2.93E-15 2.93E-13 3.16E+00 2.93E-15 2.93E-13
Cm-245 8.42E+06 3.03E-04 3.60E-11 3.60E-09 3.03E-04 3.60E-11 3.60E-09
Cm-247 2.45E+04 5.55E-13 2.27E-17 2.27E-15 5.55E-13 2.27E-17 2.27E-15
Cm-248 4.64E+07 5.79E-13 1.25E-20 1.25E-18 5.79E-13 1.25E-20 1.25E-18
Bk-249 4.92E+07 4.23E-20 8.60E-28 8.60E-26 4.23E-20 8.60E-28 8.60E-26
Cf-249 1.27E+05 3.21E-12 2.53E-17 2.53E-15 3.21E-12 2.53E-17 2.53E-15
Cf-251 1.83E+06 2.47E-01 1.35E-07 1.35E-05 2.47E-01 1.35E-07 1.35E-05
Cf-252 6.31E+12 3.56E-15 5.64E-28 5.64E-26 3.56E-15 5.64E-28 5.64E-26

Totals 2.17E-01 2.17E+01 2.31E-01 2.31E+01

PODD Table 5-4 Revised Dose

 
Note:  Shading indicates radionuclides evaluated in this document. 
* SA limit based on DOE Order 435.1 100 mrem/yr performance objective. 
** Dose is calculated by multiplying 100 mrem/yr by the fraction of the SA limit. 
*** Inventory for Nb-94, Th-230, U-232, U-233, U-236, Pu-242, Am-243 and Cm-243 increased to 50 times the 
projection in Table 3-2 of the PODD (CBU-PIT-2005-00146). 
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The comparison indicates that, even with a 50x increase for the inventory of these 12 
radionuclides, there is no change to the reported total all-pathways dose estimate in the PODD.  
For the chronic inadvertent intruder analysis, the 50x increase only results an increase of 1.6 
mrem for the peak year dose, a 0.3% change relative to the 10 CFR Part 61 performance 
objective of 500 mrem/year.   Based on this, there are no impacts on the PODD conclusions. 
 

Composite Analysis (CA) 

The CA contained a projected inventory for the SDF based upon information available at the 
time of CA development [WSRC-RP-97-311].  During the CA development, the inventory for 
the SDF underwent a screening process and the results were that all radionuclides from the SDF 
were screened out of further CA consideration.  The projected inventory for the SDF for the 
radionuclides of concern would have to increase by greater than 10 orders of magnitude in order 
to influence the screening results of the CA.  Therefore, there is no impact to the CA results. 
 

Unreviewed Disposal Question Evaluation (UDQE) on Vault 4 weeping 

A UDQE was previously performed to evaluate the impacts of Vault 4 weeping using 
information known at the time on salt solution radionuclide concentrations [SRS-REG-2007-
00041].  The radionuclide concentrations from the most recent Tank 50 characterization results 
at that time were applied to a hypothetical 1000-liter spill from Vault 4. A screening dose was 
determined and compared to a 2.5 mrem screening threshold.   

The new inventory calculation [X-CLC-Z-00027] contains additional concentrations for salt 
solution feed for several operational batches and, therefore, it is necessary to review this new 
concentration data against the previous weeping UDQE to ensure the conclusion that Vault 4 
weeping has no dose impact is still valid.  The following table contains a comparison of the 
weeping UDQE concentration to the maximum concentrations in, or derived from, X-CLC-Z-
00027.  The table further contains the assessment of impact to the screening dose versus the 
screening threshold.  Column 1 shows the salt solution concentration used in the weeping UDQE 
[SRS-REG-2007-00041].  Column 2 shows the maximum concentration values from sample 
results or calculations in recently completed inventory calculations in X-CLC-Z-00027 or values 
projected for the next salt waste batch [LWO-LWE-2009-00159].  The maximum concentrations 
were determined on a radionuclide-by-radionuclide basis, taking the maximum concentration 
value found in any batch.  Therefore, the individual concentration values may have been selected 
from different batches leading to a bounding overall concentration.  Column 3 notes the source 
of the value in column two (sample, calculation based on process knowledge or next batch 
projection).  Column 4 shows the ratio of the maximum concentration value to that used in the 
weeping UDQE and the ratios greater than one are highlighted.   Column 5 contains the 
screening dose values determined in the weeping UDQE.  Column 6 then presents the ratio (i.e., 
margin) of the 2.5 mrem screening threshold versus the screening dose values determined in the 
weeping UDQE as shown in column 5.   Since dose is linear to concentration in the weeping 
UDQE, the ratio of concentration change can be compared to the ratio of the screening dose 
margin to determine the impact, if any, of the concentration changes.  If the ratio of 
concentration change (column 4) is less than the margin (column 6) then there is no impact to the 
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conclusions of the weeping UDQE.   This comparison, as shown in column 7, indicates that there 
is no impact to the conclusions of the weeping UDQE.  

Evaluation of Vault 4 Weeping UDQE Impacts 

Weeping UDQE 
Concentration* 

(pCi/mL)

Calculation 
Maximum 
Value** 
(pCi/mL)

Note Ratio Calc 
Max / UDQE

Weeping 
UDQE 

Screening 
Dose*** 
(mrem)

Margin to 2.5 
mrem 

Screening 
Threshold****

Ratio Calc 
Exceed 

Margin to 
Threshold

H-3 1.24E+03 2.30E+03 1 1.85E+00 2.26E-04 1.11E+04 NO
C-14 1.35E+03 1.43E+03 3 1.06E+00 7.94E-03 3.15E+02 NO
Ni-63 7.86E+01 8.67E+02 1 1.10E+01 2.88E-06 8.68E+05 NO
Sr-90 6.90E+04 5.30E+05 1 7.68E+00 2.29E-02 1.09E+02 NO
Tc-99 1.84E+04 3.77E+04 3 2.05E+00 7.57E-02 3.30E+01 NO
I-129 3.86E+00 4.77E+01 3 1.24E+01 4.30E-03 5.81E+02 NO
Cs-137 3.72E+07 3.51E+07 3 9.44E-01 5.46E-07 4.58E+06 NO
Th-230 3.27E+03 5.31E+00 3 1.62E-03 1.34E-03 1.87E+03 NO
Th-232 1.70E-02 7.02E-02 3 4.13E+00 7.62E-09 3.28E+08 NO
U-232 4.41E-01 1.34E+00 1 3.04E+00 1.27E-06 1.97E+06 NO
U-233 4.69E+01 6.67E+00 3 1.42E-01 2.10E-05 1.19E+05 NO
U-234 1.38E+02 3.54E+01 3 2.57E-01 5.92E-05 4.22E+04 NO
U-235 2.45E-01 8.63E-01 1 3.52E+00 1.01E-07 2.48E+07 NO
U-236 6.37E+00 8.60E+00 1 1.35E+00 2.63E-06 9.51E+05 NO
U-238 3.19E+00 2.43E+00 3 7.62E-01 1.26E-06 1.98E+06 NO
Np-237 1.56E+01 3.16E+01 1 2.03E+00 3.89E-03 6.43E+02 NO
Pu-238 7.30E+04 6.78E+04 3 9.29E-01 4.03E-05 6.20E+04 NO
Pu-239 4.67E+03 8.86E+03 3 1.90E+00 7.58E-03 3.30E+02 NO
Pu-240 4.67E+03 5.06E+03 1 1.08E+00 7.58E-03 3.30E+02 NO
Pu-241 3.42E+03 4.12E+04 1 1.20E+01 1.07E-04 2.34E+04 NO
Pu-242 8.45E+01 1.20E+01 3 1.42E-01 1.32E-04 1.89E+04 NO
Pu-244 3.92E-01 5.58E-03 2 1.42E-02 6.11E-07 4.09E+06 NO
Am-241 9.44E+03 3.76E+03 3 3.98E-01 3.01E-03 8.31E+02 NO
Am-242m 5.07E+00 2.03E+00 1 4.00E-01 1.54E-06 1.62E+06 NO
Am-243 1.35E+02 2.39E+01 2 1.77E-01 4.31E-05 5.80E+04 NO
Cm-242 4.20E+00 1.72E+00 3 4.10E-01 8.04E-08 3.11E+07 NO
Cm-244 2.25E+04 4.46E+03 1 1.98E-01 4.31E-03 5.80E+02 NO
Cm-245 7.16E+01 1.31E-02 3 1.83E-04 2.40E-05 1.04E+05 NO  
Note:  Shading indicates ratio greater than 1.0. 
* Concentration from Attachment 2 Table 1 of SRS-REG-2007-00041. 
** Concentration represents maximum concentration value contained in X-CLC-Z-00027 or LWO-LWE-2009 
00159. 

Notes:    1) Maximum concentration contained in Tables 1, 2 and 3 of X-CLC-Z-00027 (i.e., sample result). 
2) Maximum concentration calculated from Table 2 in Attachment 1 of X-CLC-Z-00027.  Value for 
each radionuclide calculated by dividing total curies (Ci) for each batch by batch volume (gal) and 
converting to pCi/mL using the conversion factors 3785 mL/gal and 1E+12 pCi/Ci (i.e., process 
knowledge).   
3) Concentration from last column of Table 1 in LWO-LWE-2009-00159. 

*** Dose from Attachment 2 Table 3 (column SFgw) of SRS-REG-2007-00041 (decayed values for Cs-137, Sr-90 
and Pu-238 used). 
**** 2.5 mrem divided by UDQE screening dose. 
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Evaluation 
To complete this UDQE, the following questions, which must be addressed in any UDQE, are 
answered with respect to the information concerning increased inventories for 12 radionuclides. 
 
  

1a. Is the proposed activity or new information outside the bounds of the approved PA/CA 
(e.g., does the proposed activity or new information involve a change to the basic 
disposal concept as described in the PA/CA such as critical inputs/assumptions or an 
increase in inventory analyzed in the CA)? 

 
NO.  The PA/SA establishes disposal limits for the SDF and the increased inventory do 
not challenge the disposal limits.  The inventory in the SDF was screened from further 
evaluation in the CA and the increased inventory does not change the screening results.  
The increased inventory does not impact the performance objective conclusions of the 
PODD. 
 

1b. Does the proposed activity or new information cause the PA/CA performance measures 
to be exceeded? 

 
NO.  The increased inventory does not impact the conclusions regarding performance 
objectives/measures in the PA, SA, CA or PODD. 

 
1c. Would the radionuclide disposal limits in the approved PA need to be changed to 

implement the proposed activity? 
 

NO. The increased inventory does not impact the disposal limits determined via the SA. 
 

1d. Does the new information involve a change in the radionuclide disposal limits in the 
approved PA? 

 
NO. The increased inventory does not impact the disposal limits determined via the SA. 

 
1e. Does the proposed activity or new information involve a change to the DAS? 
 

NO.  The increased inventory does not impact the disposal limits determined via the SA.  
Therefore, a change to the Disposal Authorization Statement is not required. 
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Conclusion 
The 12 radionuclides addressed in this evaluation are Am-243, Ce-144, Cm-243, Cs-135, Nb-94, 
Ni-59, Pr-144, Pu-242, Th-230, U-232, U-233 and U-236.  The conclusion of this evaluation is 
that a 50 times increase in the inventories for the 12 radionuclides does not impact the 
conclusions of the applicable waste disposal documentation (i.e., the PA, SA, PODD, or CA) and 
all performance objectives/measures are met.  In addition, the use of the maximum salt solution 
concentrations from X-CLC-Z-00027 and LWO-LWE-2009-00159 do not impact the 
conclusions reached in the existing UDQE on Vault 4 weeping. Therefore, there are no changes 
required to the existing documents and no need to perform a new SA to further evaluate an 
increased inventory for the 12 radionuclides evaluated in this UDQE.  
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ATTACHMENT 1 
 

3/31/2009 SDF Inventory Extracted from Table 4 of X-CLC-Z-00027  



 

 

Radionuclide Total (Ci)
H-3 5.45E+01
C-14 3.30E+00
Na-22 1.38E+01
Al-26 5.07E-02
Co-60 1.01E-01
Ni-59 4.81E-01
Ni-63 2.12E+00
Se-79 6.49E+00
Sr-90 2.01E+03
Y-90 2.01E+03

Nb-94 3.50E-03
Tc-99 2.35E+02

Ru-106 7.46E-01
Rh-106 7.46E-01
Sb-125 2.15E+02
Sb-126 1.67E-01

Sb-126m 1.19E+00
Te-125m 1.60E+02
Sn-126 1.56E+00
I-129 2.35E-01

Cs-134 1.36E+01
Cs-135 7.85E-01
Cs-137 9.22E+04

Ba-137m 8.72E+04
Ce-144 1.16E+00
Pr-144 1.16E+00
Pm-147 1.29E+01
Sm-151 8.81E+00
Eu-152 1.86E-02
Eu-154 3.30E+00
Eu-155 9.97E-01
Ra-226 5.35E+00
Ac-227 3.33E-07
Ra-228 1.45E-06
Th-229 4.30E-05
Th-230 1.41E-02
Pa-231 9.89E-07
Th-232 7.85E-05
Np-237 1.49E-01
U-232 1.54E-02
U-233 3.81E+00
U-234 3.83E+00
U-235 7.48E-02
U-236 1.09E-01
U-238 1.29E-01
Pu-238 1.55E+02
Pu-239 6.58E+00
Pu-240 1.12E+01
Pu-241 1.20E+02
Pu-242 1.09E-02
Pu-244 2.41E-05
Am-241 8.69E+00

Am-242m 1.08E-02
Am-243 1.05E-01
Cm-242 8.94E-03
Cm-243 7.36E-02
Cm-244 2.23E+01
Cm-245 6.15E-06
Cm-247 3.36E-15
Cm-248 3.51E-15
Bk-249 2.56E-22
Cf-249 1.94E-14
Cf-251 2.47E-01
Cf-252 2.15E-17



 

 

 
 
 
 
 

ATTACHMENT 2 
 

Technical Review Package # USQ-SS-2009-00010 Revision 1 
 

 








 












































 

 


























                       
                    




                     







  























 






  

  

  

  
















                             
                            










 





  

  

 

 





 



  
























 











                       
                    















 










 








 












 







 











 




 





 





 





 







































