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1.0 EXECUTIVE SUMMARY 

The Saltstone Disposal Facility (SDF) presently consists of disposal units Vault 1, Vault 4, and 
Saltstone Disposal Units (SDUs) (consisting of Cells 2A, 2B, 3A, 3B, 5A, and 5B) described in 
the Performance Assessment (PA) for the Saltstone Disposal Facility at the Savannah River Site 
(SRR-CWDA-2009-00017) as Future Disposal Cells (FDCs), and will include additional SDUs 
currently under construction.  The PA establishes controls to govern waste operations and 
monitoring performance of the SDF.  The mechanisms to demonstrate that operations are within 
the bounds of the PA are Waste Acceptance Criteria (WAC), an Unreviewed Waste Management 
Question Evaluation (UWMQE) program, periodic inspections of disposal unit integrity, 
quarterly engineering evaluation of inventory and operations, and a comprehensive 
environmental monitoring program.  [X-SD-Z-00001, Manual SW24:SSF-ENG-2002, SRR-
CWDA-2013-00026, Manual SW24.6 Section 2.1, WSRC-TR-2005-00257)]  These data are 
compared with the critical features, limits, and predictions of the PA to evaluate the performance 
of the previous year.  The performance evaluated after FY2012 Annual Review Saltstone 
Disposal Facility (Z-Area) Performance Assessment (SRR-CWDA-2013-00040) resulted in the 
following: 

 The current performance evaluation conducted on Vault 1, Vault 4, and SDU Cells 2A 
and 2B indicates operations conducted through fiscal year 2013 (FY2013) were within 
the performance envelope of the PA.   

 The total inventory of radionuclides in Vaults 1, Vault 4, SDU Cell 2A, and SDU Cell 2B 
through FY2013 was well below that shown to be acceptable.   

 A Special Analysis (SA) was performed in FY2013 to evaluate the performance of the 
existing SDUs, as well as the FDCs, in light of information not previously considered in 
analyses conducted to support the SDF PA, and in the responses to Requests for 
Additional Information (RAIs) issued by the U.S. Nuclear Regulatory Commission 
(NRC).  [SRR-CWDA-2013-00062, SRR-CWDA-2011-00044] 

 Two UWMQEs were completed in FY2013 for the SDF; one provided the basis for the 
continued use of the Actinide Removal Process/Modular Caustic Side Solvent Extraction 
Unit (ARP/MCU) Salt Waste Treatment Facility beyond 2011 (SRR-CWDA-2010-
00062) and the second provided an evaluation of SDUs 3A, 3B, 5A, and 5B as-built 
conditions to support the UWMQE (SRR-CWDA-2013-00050). 

 Research was completed in FY2013 on several studies that have continued research on 
properties considered critical to the performance of saltstone.  A more in depth discussion 
of on-going and future studies can be found in the Savannah River Site Liquid Waste 
Facilities Performance Assessment Maintenance Program FY2014 Implementation Plan.  
[SRR-CWDA-2013-00133] 

 During FY2013, there were no discovered changes. 
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2.0 PURPOSE OF REVIEW 

The SDF is managed by Savannah River Remediation LLC (SRR) for the U.S. Department of 
Energy (DOE).  The PA evaluates potential dose impact on a future, hypothetical member of the 
public (MOP), an inadvertent intruder, as well as impacts to the environment from the Low-
Level Waste (LLW) disposal facility.  In addition, the PA demonstrates compliance with 
pertinent performance objectives as identified in Chapter IV of DOE Manual 435.1-1 and Title 
10, of the U.S. Code of Federal Regulations (CFR) Part 61, Licensing Requirements for Land 
Disposal of Radioactive Waste, Subpart C (10 CFR 61) as required by the Ronald W. Reagan 
National Defense Authorization Act (NDAA) for Fiscal Year 2005, Section 3116 (NDAA_3116).   

The DOE, through DOE O 435.1, Chg. 1 requires an active maintenance program for the SDF 
PA.  A maintenance program is required to continue to reduce uncertainty in the inputs and 
assumptions in order to provide greater confidence in the results of the analyses and in the long-
term plans for public and environmental protection.  Additionally, a disciplined process to 
address potential changes in disposal operations and/or discoveries (e.g., new waste forms, 
change in disposal unit design) is required to ensure that proposed changes do not adversely 
affect SDF performance.  Another purpose of the PA maintenance program is to confirm the 
continued adequacy of the PA through annual reviews of the disposal facility activities.  A 
review of the PA was conducted in a systematic manner that incorporates all of the following 
considerations.   

1. Radionuclide inventories, waste volumes, and waste types - The review of waste 
radionuclide inventories and waste volumes includes a comparison of the actual waste 
receipts to the evaluated inventory.   

2. Research and development (R&D) - The R&D activities are primarily documented in 
technical reports.  The R&D activities are designed and funded to provide additional 
information for further reduction in the uncertainties associated with PAs results.  In 
addition, SAs or UWMQEs may be conducted to provide new information or to 
understand impacts of potential or actual changes to the physical facility, operations, or 
disposal inventory.   

3. PA monitoring - The current monitoring program (SRR-CWDA-2013-00026) includes 
sampling of the salt waste feed stream in Tank 50 to characterize inventory, evaluation of 
final waste form composition, and periodic sampling of grout raw materials.  Physical 
inspections of structures and monitoring of system parameters help ensure that the system 
produces a grout with physical and chemical properties that are consistent with that 
described in the PA.   

All of these factors are reviewed annually to evaluate the need to conduct special studies or to 
prepare a revision of the SDF PA.  
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3.0 ANNUAL REVIEW 

3.1 Saltstone Disposal Facility Performance Assessment Monitoring Plan 

The SDF Monitoring Plan was revised in FY2013 based on the 2009 SDF PA to incorporate 
ongoing activities as required by the Disposal Authorization Statement (DAS).  The 
Performance Assessment Monitoring Plan for the Saltstone Disposal Facility at the Savannah 
River Site (SRR-CWDA-2013-00026) (hereinafter referred to as the SDF Monitoring Plan), 
demonstrates compliance with pertinent requirements of DOE O 435.1, Chg. 1 and its associated 
Manual and Guide. 

3.2 Waste Volumes and Radionuclide Inventories 

Construction of SDF Vaults 1 and 4 was completed between February 1986 and July 1988.  The 
Saltstone Production Facility (SPF) started radioactive operations June 1990.  Disposal into 
Vault 1 occurred intermittently from June 1990 to September 1996.  Disposal into Vault 4 began 
in January 1997 and completed in FY2012.  Disposal into SDU Cell 2B commenced in 
September 2012 and disposal into SDU Cell 2A commenced in December 2012.  Current 
cylindrical SDUs consist of six cells, 150 feet in diameter by 22 feet high.  Figure 3.2-1 shows 
SDU 2A, 2B, 3A, 3B, 5A, and 5B.  SDU 2A and 2B will have a slightly less nominal useable 
volume for grout disposal due to an additional 1 foot of clean pour (Class III sulfate resistant 
concrete) having been placed on the floor.  The pour was performed to address suspected 
compromised areas detected during water tightness testing.  Two UWMQEs were completed in 
FY2013 to provide the basis for the continued use of the ARP/MCU Salt Waste Treatment 
Facility beyond 2011 (SRR-CWDA-2010-00062) and the second provided an evaluation of 
SDUs 3A, 3B, 5A, and 5B as-built conditions to support UWMQE (SRR-CWDA-2013-00050).  
These UWMQEs are discussed further in Section 3.3.2.  The SDUs will be constructed, as 
needed, in coordination with salt processing production rates.  Operation of the SDF is expected 
to continue until FY2028, based on the closure sequence outlined in the current Liquid Waste 
System Plan.  [SRR-LWP-2009-00001] 
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Figure 3.2-1:  Saltstone Facility Aerial View (2/27/2014) 

 

As part of the SDF FY2013 Annual Review, the existing radionuclide inventories for Vault 1 and 
Vault 4 were updated to account for decay.  In addition, inventory for SDU 2 was updated to 
reflect the disposal operations over the past year.  [SRR-CWDA-2013-00140]   

3.2.1 Waste Volumes 

The salt solution production history through FY2013 is presented in Table 3.2-1, and new 
waste receipts into the SDF in FY2013 are detailed in Table 3.2-2.  An estimate of the 
remaining grout capacity of Vaults 1 and 4 can be made by comparing the level in each cell 
times the cell surface area.  Vault 1 is currently at 50 % of its volumetric capacity with Cells 
A, B, and C being full.  Vault 1 Cells D, E, and F are empty.  Currently, there are no plans to 
use Vault 1 Cells D, E, and F for saltstone disposal since they are not fitted with the attributes 
required for saltstone disposal.  [SRR-LWP-2009-00001]  Therefore, no additional waste 
receipts were placed in Vault 1 during FY2013.   
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Table 3.2-1:  Tank 50 Salt Solution Historical Data 

Fiscal Year 
Salt Solution Processed (gal) 

Vault 1 Vault 4 SDU 2 
1990 246,660 0 0 
1991 651,279 0 0 
1992 105,391 0 0 
1993 28,020 0 0 
1994 261,058 0 0 
1995 129,900 0 0 
1996 607,774 0 0 
1997 0 212,370 0 
1998 0 339,310 0 
1999 0 0 0 
2000 0 0 0 
2001 0 0 0 
2002 0 263,830 0 
2003 0 1,292,474 0 
2004 0 0 0 
2005 0 0 0 
2006 0 0 0 
2007 0 244,480 0 
2008 0 1,342,930 0 
2009 0 1,526,298 0 
2010 0 1,012,000 0 
2011 0 1,486,842 0 
2012 0 811,000 440,000 
2013 0 0 2,005,182 
SDU 

Totals: 
2,030,082 8,531,534 2,445,182 

Total Salt Solution Processed 
Through End of September 2013: 

13,006,798 

[SRR-CWDA-2013-00140, X-CLC-Z-00054, X-CLC-Z-00058, X-CLC-Z-00061, X-CLC-Z-00066] 

Table 3.2-2:  Tank 50 Salt Solution Processed 

Time Period 
Salt Solution Processed 

(gal) 
SDU 

1st Quarter FY2013 829,665 2 (Cells A/B) 
2nd Quarter FY2013 295,617 2 (Cells A/B) 
3rd Quarter FY2013 429,082 2 (Cell A) 
4th Quarter FY2013 450,818 2 (Cell A) 

Total FY2013 Receipts 2,005,182  

[X-CLC-Z-00054, X-CLC-Z-00058, X-CLC-Z-00061, X-CLC-Z-00066] 
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Vault 4, Cell A contains 10,000 drums (added to Vault 4 in the 1990s) of a non-hazardous 
cementitious waste form (referred to as saltcrete) generated from the operation of wastewater 
treatment at the Fuel Material Facility Vault 4, Cell A also contains the wooden pallets used 
in the movement of the Fuel Material Facility drums (one pallet to four drums).  [ESH-FSS-
9000373]  The void space surrounding the drums in Vault 4, Cell A is filled with clean grout.   

Vault 4 has used 95 % of its capacity for saltstone disposal (930,000 gallons of remaining 
disposal volume versus 20 million gallon capacity), not including final clean cap installation.  
[X-CLC-Z-00052]  No additional saltstone was disposed in Vault 4 during FY2013 and there 
are no plans to dispose of additional saltstone in Vault 4 in the future. 

SDU 2A has used 86 % of its capacity (17.25 ft of height used relative to 20 ft of height 
available).  [X-CLC-Z-00066]  SDU 2B has used 91 % of its capacity (18.25 ft of height 
used relative to 20 ft of height available).  [X-CLC-Z-00066] 

3.2.2 Waste Inventory 

A disposed radionuclide inventory estimate was developed for use in PA modeling.  [SRNS-
J2100-2008-00004]  The 2009 SDF PA based on these inventory estimates met performance 
objectives.  Updated projected inventories were developed to implement WAC disposal 
limits in Proposed Radionuclide Waste Concentrations Sent to the Saltstone Production 
Facility to Implement the 2009 SDF Performance Assessment (SRR-CWDA-2012-00069).  
These projected inventories were evaluated in Unreviewed Waste Management Question 
Evaluation for Saltstone Disposal Facility for Revised Inventories in Saltstone Disposal 
Units Based on Waste Acceptance Criteria, Rev. 11 (SRR-CWDA-2012-00169).  Since these 
projected inventories were the most recent estimates, they were used for comparison as part 
of the previous annual summary.  For this annual summary, current inventories for the SDUs 
from Determination of SDF Inventories through 9/30/2013 (SRR-CWDA-2013-00140) were 
used to update the inventory comparisons of the current radionuclide inventories in the 
FY2013 SDF SA, presented in Tables 3.2-3 through 3.2-6.  The current inventories were 
decayed to 10/1/2030 to match the basis date used in the 2009 SDF PA.  The current 
inventories (decayed) were divided by the FY2013 SDF SA inventories to generate a ratio. 
Although several radionuclides in Tables 3.2-3 through 3.2-6 have a ratio greater than one 
when compared to the FY2013 SDF SA, they are insignificant contributors to overall dose.   

In 2013, GoldSim modeling was performed to evaluate the ability of the WAC 
concentrations to meet performance objectives.  [SRR-CWDA-2013-00097]  For this 
evaluation, SDU 1 actual inventory was doubled to account for the empty cells (which are 
not planned for future use) and actual inventories for SDU 4 were used.  For the FDCs, the 
current WAC limits were used as inventories.  [SRR-CWDA-2013-00097]  None of the 
resulting GoldSim-modeled doses exceeded performance objectives and none of the disposed 
salt solution exceeded WAC concentrations. 

In addition, updated inventories are being evaluated in the FY2014 SDF SA modeling. 
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Routinely, Saltstone Engineering issues a memo evaluating Tank 50 feed material for 
disposal at the SDF.  This document verifies that transfers to Saltstone meet the requirements 
of the WAC and confirms that Tank 50 projected radionuclide concentrations/inventories are 
within limits.  The most current version of this memo is maintained on file in the Saltstone 
Control Room and is verified every time the Saltstone Processing Integrated Operating 
Manual, Inter Area Transfer Operation procedure is used.  [Manual SW24.6 Section 2.1] 
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Table 3.2-3:  Saltstone Disposal Facility Vault 1 Inventory Comparison (9/30/2013) 

Radionuclide 

Current  
Inventory a 

(Ci) 
9/30/2013 

Current 
Inventory 
Decayed 

(Ci) 
10/1/2030 

Evaluated Total 
Inventory per 

SDUb 

(Ci) 

10/1/2030 

Comparison 
Ratio 

Ac-227 1.5E-06 8.7E-07 Note N/A 
Al-26 2.6E-01 2.6E-01 Note N/A 

Am-241 1.8E-03 1.8E-03 9.4E-04 1.9E+00 
Am-242m 6.9E-05 6.3E-05 Note N/A 
Am-243 1.4E-03 1.4E-03 Note N/A 

Ba-137mc 6.5E+00 4.4E+00 8.2E+00 5.4E-01 
C-14 1.3E+00 1.3E+00 2.6E+00 5.0E-01 

Cf-249 8.9E-13 8.6E-13 Note N/A 
Cf-251 3.1E-14 3.1E-14 Note N/A 
Cl-36 2.0E-07 2.0E-07 1.5E-03 1.3E-04 

Cm-243 5.1E-04 3.4E-04 Note N/A 
Cm-244 3.5E-03 1.8E-03 Note N/A 
Cm-245 2.8E-04 2.8E-04 Note N/A 
Cm-247 1.6E-13 1.6E-13 Note N/A 
Cm-248 1.7E-13 1.7E-13 Note N/A 
Co-60 7.3E-04 7.8E-05 1.6E-04 4.9E-01 
Cs-135 9.8E-02 9.8E-02 Note N/A 
Cs-137 6.9E+00 4.7E+00 8.6E+00 5.4E-01 
Eu-152 1.9E-03 7.9E-04 3.6E-03 2.2E-01 
Eu-154 7.2E-04 1.8E-04 4.6E-04 4.0E-01 

H-3 1.7E+01 6.5E+00 1.2E+01 5.4E-01 
I-129 2.0E-01 2.0E-01 2.2E-01 9.1E-01 
K-40 1.9E-07 1.9E-07 1.5E-03 1.3E-04 

Nb-93m 7.2E-01 6.9E-01 5.0E-01 1.4E+00 
Nb-94 2.0E-03 2.0E-03 5.0E-03 4.0E-01 
Ni-59 2.3E-03 2.3E-03 7.0E-02 3.3E-02 
Ni-63 1.2E-01 1.1E-01 1.6E+00 6.7E-02 

Np-237 3.9E-03 3.9E-03 9.0E-03 4.3E-01 
Pa-231 2.9E-06 2.9E-06 Note N/A 
Pd-107 8.4E-03 8.4E-03 3.8E-03 2.2E+00 
Pt-193 1.7E+00 1.3E+00 7.4E-01 1.8E+00 
Pu-238 1.0E-02 8.7E-03 1.6E-02 5.5E-01 
Pu-239 1.7E-02 1.7E-02 2.4E-02 7.1E-01 
Pu-240 1.7E-02 1.7E-02 2.4E-02 7.1E-01 
Pu-241 2.5E-02 1.1E-02 2.0E-02 5.5E-01 
Pu-242 1.6E-03 1.6E-03 1.8E-03 8.9E-01 
Pu-244 1.0E-05 1.0E-05 Note N/A 
Ra-226 4.6E-07 4.6E-07 1.3E-06 3.5E-01 
Ra-228 7.7E-06 9.9E-07 Note N/A 
Se-79 3.4E-01 3.4E-01 6.0E-01 5.7E-01 

Sm-151 4.8E-03 4.2E-03 Note N/A 
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Table 3.2-3:  Saltstone Disposal Facility Vault 1 Inventory Comparison (9/30/2013) 
(Continued) 

Radionuclide 

Current  
Inventory a 

(Ci) 
9/30/2013 

Current 
Inventory 
Decayed 

(Ci) 
10/1/2030 

Evaluated Total 
Inventory per 

SDUb 

(Ci) 

10/1/2030 

Comparison 
Ratio 

Sn-126 1.2E+00 1.2E+00 2.0E+00 6.0E-01 
Sr-90 1.2E-02 8.0E-03 1.4E-02 5.7E-01 
Tc-99 5.5E+01 5.5E+01 2.2E+02 2.5E-01 

Th-229 2.1E-04 2.1E-04 6.0E-01 3.5E-04 
Th-230 4.9E-05 4.9E-05 8.2E-01 6.0E-05 
Th-232 7.7E-06 7.7E-06 Note N/A 
U-232 6.9E-04 5.8E-04 Note N/A 
U-233 7.8E-02 7.8E-02 5.6E-01 1.4E-01 
U-234 1.0E-01 1.0E-01 5.6E-01 1.8E-01 
U-235 2.5E-03 2.5E-03 6.4E-03 3.9E-01 
U-236 6.5E-03 6.5E-03 6.4E-03 1.0E+00 
U-238 1.1E-02 1.1E-02 1.5E-02 7.3E-01 
Y-90c 1.2E-02 8.0E-03 1.4E-02 5.7E-01 
Zr-93 6.9E-01 6.9E-01 5.0E-01 1.4E+00 

Note - Due to the smaller number of radionuclides analyzed during disposal operations, the SDU 1 inventory 
considers fewer radionuclides than SDU 4 and the other FDCs.  The radionuclides not analyzed for SDU 1 
are considered not significant to overall dose based on full characterization of subsequent salt solutions 
disposed in other SDUs. 

a Total inventories from SRR-CWDA-2013-00140 
b Evaluated total inventories from FY2013 SDF SA (SRR-CWDA-2013-00062) 
c Data included for inventory only, radionuclide not included in SDF modeling due to short half-life. 
 

Table 3.2-4:  Saltstone Disposal Facility Vault 4 Inventory Comparison (9/30/2013) 

Radionuclide 

Current  
Inventory a 

(Ci) 
9/30/2013 

Current 
Inventory 
Decayed 

(Ci) 
10/1/2030 

Evaluated Total 
Inventory per 

SDUb 

(Ci) 

10/1/2030 

Comparison 
Ratio 

Ac-227 2.0E-05 1.2E-05 1.6E-05 7.3E-01 
Al-26 9.1E-01 9.1E-01 3.4E-01 2.7E+00 

Am-241 1.9E+01 1.8E+01 1.3E+02 1.4E-01 
Am-242m 1.9E-02 1.7E-02 6.7E-02 2.6E-01 
Am-243 5.0E-01 5.0E-01 1.8E+00 2.8E-01 

Ba-137mc 1.8E+05 1.2E+05 2.8E+05 4.3E-01 
C-14 6.6E+00 6.6E+00 2.7E+01 2.4E-01 

Cf-249 3.8E-12 3.7E-12 6.5E-13 5.7E+00 
Cf-251 1.3E-13 1.3E-13 1.2E+00 1.1E-13 
Cl-36 2.9E-02 2.9E-02 3.0E-03 9.7E+00 

Cm-243 3.1E-03 2.1E-03 2.1E-01 9.8E-03 
Cm-244 3.7E+01 1.9E+01 1.3E+02 1.5E-01 
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Table 3.2-4:  Saltstone Disposal Facility Vault 4 Inventory Comparison (9/30/2013) 
(Continued) 

Radionuclide 

Current  
Inventory a 

(Ci) 
9/30/2013 

Current 
Inventory 
Decayed 

(Ci) 
10/1/2030 

Evaluated Total 
Inventory per 

SDUb 

(Ci) 

10/1/2030 

Comparison 
Ratio 

Cm-245 1.1E-03 1.1E-03 9.2E-01 1.2E-03 
Cm-247 6.8E-13 6.8E-13 3.9E-06 1.7E-07 
Cm-248 7.0E-13 7.0E-13 1.2E-13 5.8E+00 
Co-60 1.0E-01 1.1E-02 4.6E-01 2.3E-02 
Cs-135 1.7E+00 1.7E+00 5.4E+00 3.1E-01 
Cs-137 1.9E+05 1.3E+05 3.0E+05 4.3E-01 
Eu-152 9.1E-02 3.8E-02 9.7E-02 3.9E-01 
Eu-154 4.3E+00 1.1E+00 1.2E+01 9.1E-02 

H-3 3.1E+01 1.2E+01 2.6E+02 4.6E-02 
I-129 2.8E-01 2.8E-01 2.8E-01 1.0E+00 
K-40 2.9E-02 2.9E-02 3.0E-03 9.7E+00 

Nb-93m 7.6E+00 6.7E+00 8.4E+00 8.0E-01 
Nb-94 8.9E-02 8.9E-02 8.7E-02 1.0E+00 
Ni-59 8.0E-02 8.0E-02 4.0E-01 2.0E-01 
Ni-63 3.1E+00 2.8E+00 2.2E+01 1.3E-01 

Np-237 5.6E-01 5.6E-01 6.1E-01 9.2E-01 
Pa-231 3.8E-05 3.8E-05 9.3E-05 4.1E-01 
Pd-107 3.5E-02 3.5E-02 5.0E-02 7.0E-01 
Pt-193 8.9E+00 7.0E+00 1.0E+01 7.0E-01 
Pu-238 3.2E+02 2.8E+02 1.0E+03 2.8E-01 
Pu-239 5.8E+01 5.8E+01 3.8E+02 1.5E-01 
Pu-240 7.2E+01 7.2E+01 1.2E+02 6.0E-01 
Pu-241 1.1E+02 4.8E+01 2.4E+03 2.0E-02 
Pu-242 4.1E+00 4.1E+00 8.1E-01 5.1E+00 
Pu-244 1.6E-02 1.6E-02 1.6E-02 1.0E+00 
Ra-226 3.1E-05 3.1E-05 1.0E-03 3.1E-02 
Ra-228 2.1E-04 2.7E-05 1.6E-06 1.7E+01 
Se-79 9.7E+00 9.7E+00 4.6E+01 2.1E-01 

Sm-151 2.1E+01 1.8E+01 4.2E+01 4.4E-01 
Sn-126 2.1E+00 2.1E+00 6.4E+00 3.3E-01 
Sr-90 2.6E+03 1.7E+03 2.4E+05 7.2E-03 
Tc-99 6.4E+02 6.4E+02 5.8E+02 1.1E+00 

Th-229 3.8E-02 3.8E-02 2.5E+01 1.5E-03 
Th-230 2.7E-03 2.7E-03 1.0E-02 2.7E-01 
Th-232 2.1E-04 2.1E-04 3.2E-04 6.6E-01 
U-232 1.2E-01 1.0E-01 4.4E-02 2.3E+00 
U-233 8.7E+00 8.7E+00 2.4E+01 3.6E-01 
U-234 5.7E+00 5.7E+00 1.0E+01 5.7E-01 
U-235 3.4E-02 3.4E-02 4.7E-01 7.2E-02 
U-236 8.1E-02 8.1E-02 7.7E-01 1.1E-01 
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Table 3.2-4:  Saltstone Disposal Facility Vault 4 Inventory Comparison (9/30/2013) 
(Continued) 

Radionuclide 
Current  

Inventorya 
(Ci) 

9/30/2013 

Current 
Inventory 
Decayed 

(Ci) 
10/1/2030 

Evaluated Total 
Inventory per 

SDUb 
(Ci) 

10/1/2030 
Comparison 

Ratio 
U-238 7.9E-02 7.9E-02 5.9E-01 1.3E-01 
Y-90c 2.6E+03 1.7E+03 2.4E+05 7.2E-03 
Zr-93 6.7E+00 6.7E+00 8.4E+00 8.0E-01 

a Total inventories from SRR-CWDA-2013-00140 
b Evaluated total inventories from FY2013 SDF SA (SRR-CWDA-2013-00062) 
c Data included for inventory only, radionuclide not included in SDF modeling due to short half-life. 

Table 3.2-5:  Saltstone Disposal Facility SDU 2A Inventory Comparison (9/30/2013) 

Radionuclide 

Current  
Inventorya 

(Ci) 
9/30/2013 

Current 
Inventory 
Decayed 

(Ci) 
10/1/2030 

Evaluated Total 
Inventory per SDUb 

(Ci) 

10/1/2030 

Comparison 
Ratio 

Ac-227 3.9E-04 2.3E-04 1.7E-07 1.3E+03 
Al-26 7.5E-04 7.5E-04 1.9E-01 3.9E-03 

Am-241 2.7E-02 2.6E-02 1.4E+00 1.9E-02 
Am-242m 6.8E-03 6.3E-03 5.9E-04 1.1E+01 
Am-243 4.0E-03 4.0E-03 3.7E-02 1.1E-01 

Ba-137mc 4.9E+03 3.3E+03 2.2E+01 1.5E+02 
C-14 2.0E+00 2.0E+00 2.0E+00 1.0E+00 

Cf-249 5.5E-13 5.3E-13 6.7E-13 7.9E-01 
Cf-251 1.9E-14 1.9E-14 2.3E-14 8.2E-01 
Cl-36 1.4E-04 1.4E-04 4.2E-04 3.3E-01 

Cm-243 4.8E-04 3.2E-04 2.1E-04 1.5E+00 
Cm-244 7.1E-02 3.7E-02 9.5E-01 3.9E-02 
Cm-245 1.6E-04 1.6E-04 2.4E-04 6.7E-01 
Cm-247 9.5E-14 9.5E-14 7.1E-14 1.3E+00 
Cm-248 9.9E-14 9.9E-14 7.4E-14 1.3E+00 
Co-60 1.3E-03 1.4E-04 5.4E-02 2.6E-03 
Cs-135 6.5E-02 6.5E-02 1.3E-04 5.0E+02 
Cs-137 5.2E+03 3.5E+03 2.3E+01 1.5E+02 
Eu-152 2.7E-04 1.1E-04 9.8E-02 1.2E-03 
Eu-154 8.2E-03 2.1E-03 1.8E+00 1.2E-03 

H-3 2.4E+00 9.2E-01 3.0E+01 3.1E-02 
I-129 6.1E-02 6.1E-02 3.8E-01 1.6E-01 
K-40 1.4E-04 1.4E-04 4.2E-04 3.3E-01 

Nb-93m 2.4E-01 2.3E-01 3.7E-01 6.2E-01 
Nb-94 1.5E-03 1.5E-03 3.8E-03 3.9E-01 
Ni-59 8.6E-04 8.6E-04 8.4E-02 1.0E-02 
Ni-63 4.2E-02 3.7E-02 2.4E+00 1.6E-02 
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Table 3.2-5:  Saltstone Disposal Facility SDU 2A Inventory Comparison (9/30/2013) 
(Continued) 

Radionuclide 
Current  

Inventorya 
(Ci) 

9/30/2013 

Current 
Inventory 
Decayed 

(Ci) 
10/1/2030 

Evaluated Total 
Inventory per 

SDUb 
(Ci) 

10/1/2030 
Comparison 

Ratio 
Np-237 1.5E-01 1.5E-01 5.0E-02 3.0E+00 
Pa-231 2.7E-02 2.7E-02 9.8E-07 2.8E+04 
Pd-107 5.0E-03 5.0E-03 5.6E-03 8.9E-01 
Pt-193 1.4E+00 1.1E+00 1.1E+00 1.0E+00 
Pu-238 4.7E+00 4.1E+00 1.7E+02 2.4E-02 
Pu-239 4.7E-01 4.7E-01 1.5E+01 3.1E-02 
Pu-240 4.7E-01 4.7E-01 4.1E+00 1.1E-01 
Pu-241 1.6E+00 7.0E-01 4.2E+01 1.7E-02 
Pu-242 3.1E-01 3.1E-01 3.9E-03 7.9E+01 
Pu-244 1.5E-03 1.5E-03 1.6E-05 9.4E+01 
Ra-226 1.1E-04 1.1E-04 1.3E-05 8.4E+00 
Ra-228 1.1E-05 1.4E-06 8.7E-05 1.6E-02 
Se-79 1.1E-01 1.1E-01 1.4E+00 7.9E-02 

Sm-151 1.4E-01 1.2E-01 5.9E+01 2.1E-03 
Sn-126 6.2E-01 6.2E-01 8.2E+00 7.6E-02 
Sr-90 1.4E+01 9.3E+00 3.7E+01 2.5E-01 
Tc-99 9.5E+01 9.5E+01 5.4E+02 1.8E-01 

Th-229 1.9E-03 1.9E-03 3.9E-02 4.9E-02 
Th-230 2.5E-01 2.5E-01 1.3E-04 1.9E+03 
Th-232 1.1E-05 1.1E-05 1.4E-03 7.9E-03 
U-232 1.2E-02 1.0E-02 3.1E-04 3.3E+01 
U-233 7.9E-01 7.9E-01 3.7E-02 2.1E+01 
U-234 5.1E-01 5.1E-01 1.3E-01 3.9E+00 
U-235 1.1E-03 1.1E-03 3.0E-03 3.7E-01 
U-236 5.3E-03 5.3E-03 1.6E-02 3.3E-01 
U-238 1.8E-02 1.8E-02 1.0E-01 1.8E-01 
Y-90c 1.4E+01 9.3E+00 3.7E+01 2.5E-01 
Zr-93 2.3E-01 2.3E-01 3.7E-01 6.2E-01 

a Total inventories from SRR-CWDA-2013-00140 
b Evaluated total inventories from FY2013 SDF SA (SRR-CWDA-2013-00062) 
c Data included for inventory only, radionuclide not included in SDF modeling due to short half-life. 
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Table 3.2-6:  Saltstone Disposal Facility SDU 2B Inventory Comparison (9/30/2013) 

Radionuclide 

Current  
Inventory a 

(Ci) 
9/30/2013 

Current 
Inventory 
Decayed 

(Ci) 
10/1/2030 

Evaluated Total 
Inventory per SDUb 

(Ci) 

10/1/2030 

Comparison 
Ratio 

Ac-227 6.6E-07 3.8E-07 1.7E-07 2.3E+00 
Al-26 7.4E-04 7.4E-04 1.9E-01 3.9E-03 

Am-241 4.1E-02 4.0E-02 1.4E+00 2.8E-02 
Am-242m 6.4E-03 5.9E-03 5.9E-04 1.0E+01 
Am-243 3.9E-03 3.9E-03 3.7E-02 1.1E-01 

Ba-137mc 6.2E+03 4.2E+03 2.2E+01 1.9E+02 
C-14 2.0E+00 2.0E+00 2.0E+00 1.0E+00 

Cf-249 5.7E-13 5.5E-13 6.7E-13 8.2E-01 
Cf-251 1.3E-13 1.3E-13 2.3E-14 5.6E+00 
Cl-36 1.8E-04 1.8E-04 4.2E-04 4.3E-01 

Cm-243 5.0E-04 3.3E-04 2.1E-04 1.6E+00 
Cm-244 1.4E-01 7.3E-02 9.5E-01 7.7E-02 
Cm-245 1.7E-04 1.7E-04 2.4E-04 7.1E-01 
Cm-247 6.7E-13 6.7E-13 7.1E-14 9.4E+00 
Cm-248 2.4E-13 2.4E-13 7.4E-14 3.2E+00 
Co-60 1.5E-03 1.6E-04 5.4E-02 3.0E-03 
Cs-135 7.5E-02 7.5E-02 1.3E-04 5.8E+02 
Cs-137 6.5E+03 4.4E+03 2.3E+01 1.9E+02 
Eu-152 2.8E-04 1.2E-04 9.8E-02 1.2E-03 
Eu-154 1.6E-02 4.1E-03 1.8E+00 2.3E-03 

H-3 1.9E+00 7.3E-01 3.0E+01 2.4E-02 
I-129 6.0E-02 6.0E-02 3.8E-01 1.6E-01 
K-40 1.7E-04 1.7E-04 4.2E-04 4.0E-01 

Nb-93m 3.5E-01 3.2E-01 3.7E-01 8.6E-01 
Nb-94 1.2E-03 1.2E-03 3.8E-03 3.2E-01 
Ni-59 6.0E-04 6.0E-04 8.4E-02 7.1E-03 
Ni-63 2.9E-02 2.6E-02 2.4E+00 1.1E-02 

Np-237 7.9E-02 7.9E-02 5.0E-02 1.6E+00 
Pa-231 1.3E-06 1.3E-06 9.8E-07 1.3E+00 
Pd-107 5.1E-03 5.1E-03 5.6E-03 9.1E-01 
Pt-193 1.4E+00 1.1E+00 1.1E+00 1.0E+00 
Pu-238 4.6E+00 4.0E+00 1.7E+02 2.4E-02 
Pu-239 5.2E-01 5.2E-01 1.5E+01 3.5E-02 
Pu-240 5.2E-01 5.2E-01 4.1E+00 1.3E-01 
Pu-241 1.6E+00 7.0E-01 4.2E+01 1.7E-02 
Pu-242 4.3E-01 4.3E-01 3.9E-03 1.1E+02 
Pu-244 2.0E-03 2.0E-03 1.6E-05 1.2E+02 
Ra-226 4.3E-04 4.3E-04 1.3E-05 3.3E+01 
Ra-228 1.6E-05 2.1E-06 8.7E-05 2.4E-02 
Se-79 1.1E-01 1.1E-01 1.4E+00 7.9E-02 

Sm-151 1.3E-01 1.1E-01 5.9E+01 1.9E-03 
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Table 3.2-6:  Saltstone Disposal Facility SDU 2B Inventory Comparison (9/30/2013) 
(Continued) 

Radionuclide 

Current  
Inventory a 

(Ci) 
9/30/2013 

Current 
Inventory 
Decayed 

(Ci) 
10/1/2030 

Evaluated Total 
Inventory per 

SDUb 

(Ci) 

10/1/2030 

Comparison 
Ratio 

Sn-126 5.6E-01 5.6E-01 8.2E+00 6.8E-02 
Sr-90 1.7E+01 1.1E+01 3.7E+01 3.1E-01 
Tc-99 1.2E+02 1.2E+02 5.4E+02 2.2E-01 

Th-229 3.3E-03 3.3E-03 3.9E-02 8.4E-02 
Th-230 9.8E-01 9.8E-01 1.3E-04 7.5E+03 
Th-232 1.5E-05 1.5E-05 1.4E-03 1.1E-02 
U-232 1.1E-02 9.3E-03 3.1E-04 3.0E+01 
U-233 1.1E+00 1.1E+00 3.7E-02 3.0E+01 
U-234 7.0E-01 7.0E-01 1.3E-01 5.4E+00 
U-235 1.1E-03 1.1E-03 3.0E-03 3.7E-01 
U-236 7.3E-03 7.3E-03 1.6E-02 4.6E-01 
U-238 2.3E-02 2.3E-02 1.0E-01 2.3E-01 
Y-90c 1.7E+01 1.1E+01 3.7E+01 3.1E-01 
Zr-93 3.2E-01 3.2E-01 3.7E-01 8.6E-01 

a Total inventories from SRR-CWDA-2013-00140 
b Evaluated total inventories from FY2013 SDF SA (SRR-CWDA-2013-00062) 
c Data included for inventory only, radionuclide not included in SDF modeling due to short half-life. 

3.3 Special Analyses and Unreviewed Waste Management Question Evaluations 

3.3.1 Special Analyses 

In FY2013, a Special Analysis (SRR-CWDA-2013-00062, heretofore referred to as the 
FY2013 SDF SA) was performed to take advantage of new information that has been 
developed since the issuance of the SDF PA.  The FY2013 SDF SA was performed to 
evaluate the performance of the existing SDUs, as well as the FDCs, in light of information 
not previously considered in analyses conducted to support the SDF PA, and in the responses 
to RAIs issued by the NRC.  [SRR-CWDA-2011-00044]  Note that the term “Future 
Disposal Cell” was used in the SDF PA to describe the then newly designed cylindrical 
disposal cells (i.e., SDUs 2A/2B, 3A/3B, 5A/5B, and other future SDUs of this design).  
Since that time SDUs 2, 3 and 5 have been constructed and the cells of SDU 2 (Cells 2A and 
2B) are actively receiving treated salt waste.  These six SDUs are now referenced as 150-ft 
diameter SDUs to distinguish them from the new SDU 6 design (375-foot diameter SDUs). 

Information considered in the FY2013 SA included SDU design features not previously 
considered, new information relating to the degradation of cementitious materials, new 
information relating to the release of technetium from reducing environments within 
cementitious materials, and updated parameters relating to the dose pathway methodology.  
The radionuclide inventories used were based on the projected inventories presented in SDF 
PA, Tables 3.3-1, 3.3-3, and 3.3-5, (SRR-CWDA-2009-00017) as modified in the response to 
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RAI PA-8 in SRR-CWDA-2011-00044, with no other constraints on the inventory of Tc-99 
in SDUs 2, 3, and 5. 

3.3.2 Unreviewed Waste Management Question Evaluations 

There were two UWMQEs completed in FY2013 for the SDF; one provided the basis for the 
continued use of the ARP/MCU Salt Waste Treatment Facility beyond 2011 (SRR-CWDA-
2010-00062) and the second provided an evaluation of SDUs 3A, 3B, 5A, and 5B as-built 
conditions to support the UWMQE process (SRR-CWDA-2013-00050). 

3.4 Research and Development Activities in FY2013 

Several studies from FY2013 have continued research on properties considered critical to the 
performance of saltstone and are summarized in sections below.  A more in depth discussion of 
on-going and future studies can be found in the Savannah River Site Liquid Waste Facilities 
Performance Assessment Maintenance Program FY2014 Implementation Plan (SRR-CWDA-
2013-00133). 

3.4.1 Measurement of Distribution Coefficients in SRS Subsurface Sediments 

This ongoing study will measure the distribution coefficients for various species under 
oxidizing and reducing conditions in actual subsurface sediments retrieved at the Savannah 
River Site (SRS) (actual SDF soils used).  Additionally, testing will measure the impact of 
high pH cement leachate on the subsurface sediments distribution coefficient.  Two reports 
were prepared in FY2013.   

In the first report, batch partitioning experiments using multi-element spike solutions were 
conducted to determine the impact of cementitious material leachate (across a pH range of 
4.8 to 12.2 under oxic and anoxic environments) on the distribution coefficient (Kd) for a 
disparate range of 17 contaminants and non-radioactive chemical analogs. [SREL Doc. R-13-
0004]  In the second report, Niobium (Nb) and radium (Ra) were analyzed as single element 
spike solutions using the same leachate and environmental variables considered for the multi-
element contaminant solutions.  [SREL Doc. R-13-0005]   

3.4.2 Saltstone Osmotic Pressure Impacts on Contaminant Movement 

As part of an ongoing analysis of osmotic pressure on the model for flow and transport for 
saltstone, a literature study (SRNL-STI-2013-00533) was conducted to investigate possible 
effects of salt concentration gradients between the pore water in saltstone and pore water in 
the surrounding concrete and groundwater.  Observations from previous laboratory tests of 
simulated saltstone suggest that saltstone may exhibit the behavior of a semi-permeable 
membrane, and osmotic pressures up to 2,790 psig could be generated within saltstone. 

3.4.3 Determination of Oxidation Front in Saltstone 

Two investigations (VSL-13R3010-1, SRR-CWDA-2013-00123) were conducted in FY2013 
to characterize the subsurface oxidation (due to oxygen diffusion) of saltstone by 
characterizing the depth dependent oxidation states of chromium and/or sulfur.  Both 
investigations used simulant saltstone samples spiked with hexavalent chromium (as a non-
radioactive surrogate for technetium), which were subjected to curing under a temperature 
and relative humidity environment equivalent to that recorded in an actual SDU.  
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The first study used a thin section leaching technique and subsequent chromium analysis via 
Inductively Coupled Plasma - Mass Spectroscopy to determine chromium oxidation states at 
various depths below the saltstone surface.  [VSL-13R3010-1]  However, this study 
concluded that the chromium leaching profile could not be reliably interpreted as an 
oxidation front within saltstone.  Indeed, the data suggested that the observed profiles were 
likely the combined result of a number of distinct processes that take place within the curing 
paste (slag activation and release of reducing components, reduction of CrO4

2- by the released 
reductants, possible indirect oxidation of Cr(III) by nitrate or other species, structural 
retention of CrO4

2-and Cr(III) by the hydrating paste, microencapsulation by the developing 
cementitious structure, etc.) rather than the outcome of the simple re-oxidation of a Cr(III) 
compound by oxygen ingress. 

The second study used X-ray absorption spectroscopy techniques to characterize both 
chromium and sulfur oxidation states.  [SRR-CWDA-2013-00123]  Similar to the 
aforementioned study, hexavalent chromium was added as a spike to saltstone simulant, and 
sulfur is contained in the blast furnace slag and is believed to be a significant contributor (in 
the form of sulfide) to the reduction capacity of saltstone.  Overall, the results indicated that 
the dominant oxidation state of sulfur within the leachate solutions and the monoliths was 
sulfate rather than the anticipated reduced sulfide species.  With respect to chromium no 
distinct oxidation profile was observed and the majority of the chromium was present as the 
reduced Cr(III). 

3.4.4 Hydraulic Conductivity Comparison 

A report on the comparison of hydraulic property measurement techniques for simulated 
saltstone was issued in September 2013 (SREL Doc. R-13-0006)  The saturated hydraulic 
conductivity of like saltstone samples (cured according to an SDU-equivalent 
temperature/RH profile for 28 days) was characterized using flexible wall permeameter and 
centrifugation methods; the former measurement technique was conducted by two separate 
laboratories to determine measurement consistency between laboratories.  In summary, the 
flexible-wall permeameter technique provided saturated hydraulic conductivity values that 
were reproducible and generally consistent between the two test laboratories. In contrast, the 
centrifugation technique produced variable hydraulic conductivity measurements that were 
attributed to the complexity and inconsistency of sample preparation.  The primary advantage 
of the centrifugation technique is that multiple cores can be analyzed in a single day via this 
technique.  However, this work also demonstrated that when equipped with a Hg 
permometer, a one-day sample turnaround time was possible using the standard flexible wall 
permeameter equipment.  The flexible wall permeameter technique also has the advantage of 
limited sample handling (important for the preparation of radioactive samples) compared to 
that required for the centrifugation method. 

3.4.5 Measurement of Unsaturated Permeability of Fractured Saltstone 

A report on the method development for determining the hydraulic conductivity of fractured 
porous media was issued in September 2013.  [SRNL-STI-2013-00522]  The transient 
outflow extraction method was developed for measuring the cumulative outflow as a function 
of time and applied pressure in unsaturated, fractured saltstone samples. Two particular 
sample types, namely micro-fractured saltstone (induced by oven drying), and micro-
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fractured saltstone with a single, fully-penetrating, rough-surface fracture, yielded data 
consistent with blended characteristic curves that combine the behaviors of low pressure 
drainage associated with fracture flow with high pressure drainage from the bulk saltstone 
matrix. 

3.4.6 Long-Term Radiological Lysimeter Program 

As part of a multi-year evaluation of the long-term behavior of radionuclides in saltstone, a 
report was issued in September 2013 where the concentrations of radionuclides and stable 
iodine (leached from either filter “pita pockets” or cementitious monoliths) were measured in 
the effluents from the field lysimeters. (SRR-CWDA-2013-00121).   

3.4.7 Emplaced Saltstone Sampling and Characterization 

Details regarding activities accomplished in FY2013 towards eventual retrieval and 
characterization of emplaced saltstone grout are detailed in the Update of Fiscal Year 2013 
Activities Related to SDU Sampling and Analyses. (SRR-SPT-2013-00044)  

3.5 Update the PA Monitoring Plan  

The SDF PA Monitoring Plan has been developed to meet the requirements for monitoring LLW 
disposal facilities according to DOE O 435.1, Chg. 1 and its associated manual and 
implementation guidance with regard to actual performance versus projected performance for the 
SDF at the Savannah River Site (SRS) as they relate to the requirements of the Disposal 
Authorization Statement for the Savannah River Site Saltstone Disposal Facility.  [WDPD-12-
49]  The SDF PA Monitoring Plan is intended to detect changing trends in performance to allow 
application of corrective actions prior to exceeding any performance objectives. 

A revision to the SDF Monitoring Plan, Performance Assessment Monitoring Plan for the 
Saltstone Disposal Facility at the Savannah River Site (SRR-CWDA-2013-00026), was issued in 
May 2013 as stipulated in the SDF DAS and based on the 2009 PA, demonstrates compliance 
with pertinent requirements of DOE O 435.1, Chg. 1.   

3.6 Update the Closure Plan  

Management of SRS LLW is regulated under DOE M 435.1-1, Radioactive Waste Management 
Manual.  A DAS (WDPD-12-49) was issued by DOE on May 22, 2012 authorizing operations of 
the SDF.  The DAS conditions of approval included a requirement to revise the Closure Plan for 
the Z-Area Saltstone Disposal Facility, WSRC-RP-2000-00426, to incorporate changes reflected 
in the SDF PA.  A revision to the SDF Closure Plan (SRR-CWDA-2013-00037) was completed 
in May 2013 as stipulated in the updated SDF DAS.  The revision incorporates design changes to 
the SDF reflected in the 2009 SDF PA.   

3.7 Planned Activities 

3.7.1 Revise the Closure Plan 

As stated in Section 3.6, management of Savannah River Site (SRS) LLW is regulated under 
DOE M 435.1-1, Radioactive Waste Management Manual.  A DAS (WDPD-12-49) was 
issued by DOE on May 22, 2012 authorizing operations of the SDF.  A revision to the SDF 
Closure Plan (SRR-CWDA-2013-00037) was completed in May 2013 as stipulated in the 
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updated SDF DAS.  The SDF closure plan is reviewed annually to determine if additional 
revision is required. 

3.7.2 Revise the PA Monitoring Plan  

The PA monitoring plan is a living document, representing a snapshot in time, and will be 
updated, if necessary, to accommodate any deviations from the conceptual model analyzed in 
the PA.  The monitoring plan will also be evaluated annually, or as conditions at the facility 
change (e.g., the installation of new groundwater monitoring wells) as part of the PA 
maintenance program and an update, if required, will be submitted for approval by DOE, as 
necessary as required by the DAS. 

3.7.3 Special Analyses 

An SA will be issued in FY2014 to reflect the change in future unit design from FDC (150-
diameter SDU) to the SDU 6 type unit (375-foot diameter SDUs), update the inventory 
estimates for all SDUs based on current SDF inventories provided in Tables 3.2-3 through 
3.2-6, and address areas of interest/concerns as presented in the Low Level Waste Disposal 
Facility Federal Review Group Review Report on the Savannah River Site Salt Waste 
Disposal Special Analysis to the 2009 Performance Assessment (DOE_10-15-2013), 
including improvements to the Tc-99 release model. 

3.7.4 Unreviewed Waste Management Question Evaluations 

A formal system to evaluate disposal practice changes and proposed actions is in place at the 
SDF.  The process consists of providing screening and if necessary UWMQEs of proposed 
activities and new information.  The UWMQ process will continue to be required throughout 
the life of the facility.  This process is implemented via Procedure Manual S4 Procedure 
ENG.46.   

3.7.5 Studies 

PA-related testing and research activities that are being performed as part of the on-going 
maintenance activities aimed at reducing uncertainty in the SDF PA model, or are 
verification sampling and analysis of materials properties used in the PA.  As ongoing 
research provides new information or reduces uncertainty, this information will be evaluated 
(via the UWMQ and SA process) against the information used as a basis for PA modeling. 

Below is a brief list of testing and research activities currently planned for FY2014.  [SRR-
CWDA-2013-00133] 

 Measurement of Distribution Coefficients is SRS Subsurface Sediments and Cement 
Leachate 

 Technetium Leaching Characteristics from Saltstone Monolith 
 PA Property Testing of Saltstone Produced in the SPF Operating Window 
 Determination of Oxidation Front in Saltstone 
 Long-term Radiological Lysimeter Program 
 Measure Physical Properties of Laboratory and Field Emplaced Saltstone Simulant 

Samples, Actual Tank 50 Salt Solution Samples, Saltstone In-Line Process Sample, 
and SDU 2 Emplaced Core Sample 
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3.7.6 Performance Assessment Monitoring 

The environmental monitoring and disposal unit inspection programs were developed to be 
consistent with the SDF PA.  The monitoring data evaluation is presented in this section. 

3.7.6.1 Reason for Monitoring 

Per the requirements in the DAS issued for the SDF (WDPD-12-49), a monitoring 
plan shall be written, approved, and implemented within one year of issuance of the 
DAS and updated at least every five years.  This monitoring plan includes annual data 
review and evaluation.  Following this annual data review and evaluation, any 
modifications to this monitoring plan that may be applicable will be noted and the 
plan updated, as necessary.   

Monitoring to be performed as part of this plan is intended to meet the requirements 
of DOE O 435.1, Chg. 1 and its associated implementation manual and guide.  These 
documents require disposal facilities to monitor for compliance with the conditions of 
the DAS.  In particular, the following must be addressed: 

 The site-specific SDF PA (SRR-CWDA-2009-00017) and associated 
composite analysis (CA) (SRNL-STI-2009-00512) were used to determine the 
media, locations, radionuclides, and other substances to be monitored. 

 The environmental monitoring program includes measuring and evaluating 
releases, migration of radionuclides, vault, or SDU subsidence, and changes in 
disposal facility and disposal site parameters, which may affect long-term 
performance. 

 The environmental monitoring programs is capable of detecting changing 
trends in performance to allow application of any necessary corrective action 
prior to exceeding the PA performance objectives (DOE M 435.1-1). 

3.7.6.2 Monitoring Plan 

Table 3.7-1 summarizes the monitoring implemented to assess the SDF compliance 
with the pertinent performance objectives.  [SRR-CWDA-2013-00026]  Additionally, 
no hydrocone sampling has been performed since 2000.  Biennial hydrocone samples 
are no longer required by South Carolina Department of Health and Environmental 
Control because permanently installed monitoring wells are used instead.  Figure 3.7-
1 shows the monitoring locations. 
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Table 3.7-1:  Summary Monitoring Table 

Pathway/ 
Relevant 
Feature 

Media 
Features/ 
Inspection 

Monitoring 
Location 

Radionuclide/Other 
Substance 

Sampling 
Frequency 

Sampling 
Method 

Analytical 
Method 

Minimum 
Detectable 

Activity/Method 
Detection Limit 

WAC 
Transfer 

Compliance 

Tank 50 
content in 

compliance 
with 

Saltstone 
WAC 

Completed 
evaluation on 

file in the 
Control 
Room 

Tank 50 content as 
provided in the Waste 

Characterization 
System prior to 

transfer to Salt Feed 
Tank 

WAC 
Evaluation 
complete 
prior to 
transfer 
from Tank 
50 to Salt 
Feed Tank 

N/A N/A 

Tank 50 content 
in compliance 
with Saltstone 

WAC 

SDU 
integrity 

Visual and 
video 

inspection of 
SDUs 

Periphery 
and interior, 
if accessible, 

of SDUs 

N/A 
Monthly, at 
a minimum 

Visual 
inspections, 

Video camera 
N/A N/A 

Water 
resource 

protection 
Groundwater 

Wells ZBG-1 
through 

ZBG-15D 

Nitrate (nitrate/nitrite) 
Gross alpha 

Nonvolatile beta 
Beta/photon emitters 

I-129 
Tritium 

Twice per 
year 

Well sampling  

As designated in 
the groundwater 
monitoring plan 

(WSRC-TR-
2005-00257) 

As designated in 
the groundwater 
monitoring plan 

(WSRC-TR-2005-
00257) 

Wells ZBG-1 
through 

ZBG-15D 

Radium-226 
Radium-228 

Technetium-99 
Benzene 
Toluene 

Tetrachloroethylene 
Trichloroethylene 

Once every 
two years 

Well sampling  

As designated in 
the groundwater 
monitoring plan 

(WSRC-TR-
2005-00257) 

As designated in 
the groundwater 
monitoring plan 

(WSRC-TR-2005-
00257) 

N/A - Not Applicable 
[SRR-CWDA-2013-00026]  
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Figure 3.7-1:  SDF Existing Monitoring Well Locations 

 

In addition to exposure pathways, certain facility features are relevant to monitoring 
the release of constituents to the surrounding environment.  Per the existing SDF 
Monitoring Plan, quarterly visual inspection of the SDU integrity is sufficient to 
indicate conditions that may affect SDU integrity.  [SRR-CWDA-2013-00026]  The 
SDF has met this requirement by creating an Inspection Program Plan for Z-Area 
Vault 4 (LWO-LWE-2008-00023).  In-service inspection of Vault 4 will be 
performed to provide a historical photographic record of the external SDU condition.  
Inspections were made of Vault 4 between August and November 2013 to document 
SDU cell wall coating and wall conditions, including baseline inspections.   

3.7.6.3 Data Evaluation 

Due to previous operational upsets associated with Vault 4, SRR committed to a 
Vault 4 Stabilization Plan to eliminate rainfall infiltration and to reduce 
environmental risk.  Contamination resulting from the previous operational upsets has 
resulted in minor groundwater contamination being detected below Vault 4.  In 
addition, abnormally high stormwater runoff from Vault 4 has resulted in 
contamination reaching the Z-Area Sedimentation Basin No. 4 and subsequently 
discharging to the Z-Area Stormwater Outfall Z-01 and to McQueen Branch.  In 
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September 2013, SRR briefed both SCDHEC and EPA on this contamination event 
and on the associated future actions to mitigate future releases from Vault 4.  [SRR-
WTF-2013-00020]  These future actions include: 

 Implementing the Vault 4 Stabilization Project, 

 Expanding the capacity of the Z-Area Sedimentation Basin No. 4, 

 Continuing to monitor the Z-Area Sedimentation Basin No. 4, Outfall Z-01, 
and McQueen Branch, 

 Implementation of Vault 4 groundwater characterization, and  

 Development of a Z-Area Sedimentation Basin No. 4 groundwater assessment 
plan. 

The Z-Area Saltstone Disposal Facility Groundwater Monitoring Report for 2013 
(SRNS-TR-2013-00275) states that the Z-Area groundwater wells were sampled 
twice during 2013.  Groundwater sampling during the active filling of the SDUs, 
during facility closure activities, and during the institutional control period will detect 
an unanticipated failure of the system.  The analytical and SDU inspection results to 
date do not contradict model estimates.  

4.0 COMPOSITE ANALYSIS SUMMARY 

As of FY2012, an evaluation of the SRS CA is covered by a separate report prepared by 
Savannah River National Laboratory (SRNL).  The latest evaluation as of the issuance of this 
review was completed in FY2012 (SRNL-STI-2013-00114). 
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