
 
 

October 21, 2013 
 
 
MEMORANDUM TO:  Lydia Chang, Chief 

Special Projects Branch 
Decommissioning and Uranium Recovery 
  Licensing Directorate 
Division of Waste Management 
  and Environmental Protection 
Office of Federal and State Materials 
  and Environmental Management Programs 

 
FROM:   George Alexander, Systems Performance Analyst   /RA/ 
   Performance Assessment Branch 
   Environmental Protection and Performance 
     Assessment Directorate 
   Division of Waste Management 
     and Environmental Protection 
   Office of Federal and State Materials 
     and Environmental Management Programs 
 
SUBJECT: SUMMARY OF THE PUBLIC MEETING BETWEEN THE U.S. 

NUCLEAR REGULATORY COMMISSION STAFF AND THE 
SIGMA-ALDRICH CORPORATION TO DISCUSS THE 
CURRENT STATUS OF DECOMMISSIONING ACTIVITIES AT 
THE SIGMA-ALDRICH FORT MIMS FACILITY 

 
 

On August 9, 2013, the U.S. Nuclear Regulatory Commission staff held a public meeting 

by teleconference with the Sigma-Aldrich Corporation to discuss the licensee’s alternate 

schedule request, decommissioning options, and ground water pathway exclusion request. 

 
Docket No.  03010716 
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Enclosure 1 

 
PUBLIC MEETING SUMMARY 

 
August 9, 2013 

Public Meeting Between the U.S. Nuclear Regulatory Commission and the Sigma-Aldrich 
Corporation Regarding the Current Status of Decommissioning Activities 

 
 

Alternate Schedule Request 
 

By letter dated March 19, 2013 (ML13119A405), Sigma-Aldrich requested that the U.S. Nuclear 
Regulatory Commission (NRC) extend the expiration date of byproduct materials license 24-
16273-01 until April 30, 2015.   
 

• Under 10 CFR 30.36(c), “[e]ach specific license continues in effect, beyond the 
expiration date if necessary, with respect to possession of byproduct material until the 
Commission notifies the licensee in writing that the licensee is terminated. . . .” 

 
• Therefore, it is unnecessary for Sigma-Aldrich to request that the expiration date of the 

license be extended or renewed, so long as Sigma-Aldrich’s activities involving 
byproduct material are limited to decommissioning and that Sigma-Aldrich controls entry 
into restricted areas until they are suitable for release as provided in 10 CFR 30.36(c)(1) 
and (2). 

 
Under 10 CFR 30.36(h)(1) a licensee is required to complete decommissioning of its site no 
later than 24 months following the initiation of decommissioning, unless the NRC approves an 
alternate schedule for decommissioning as provided for in 10 CFR 30.36(i).   
 

• Shortly after Sigma-Aldrich’s Decommissioning Plan (DP) was approved in May 2009, 
the licensee notified the NRC that it expected decommissioning activities to extend 
beyond the then existing December 31, 2009 license expiration date and therefore, 
requested a license extension and thereafter a license renewal so that it could complete 
decommissioning.  Ultimately, the NRC renewed Sigma-Aldrich’s license until April 30, 
2013 in response to these requests.   

 
• Although termed as license renewals, staff recognizes that the prior licensee requests 

and NRC approvals are more appropriately characterized as requests and approvals of 
alternate schedules for completion of decommissioning.  Accordingly, the NRC is 
treating Sigma-Aldrich’s March 19, 2013, letter, as another request for an alternate 
schedule for decommissioning. 
 

• In order to approve an alternate schedule for decommissioning, the NRC is required to 
make specific determinations and requires a licensing action.  However, Sigma-Aldrich 
has indicated that they will be revising their DP, which will require a separate licensing 
action.  If the licensee provides a revised DP in a reasonable amount of time, the 
requests could be reviewed together. 
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Decommissioning Paths Forward Discussed During the Meeting 
 
Background 
By letter dated May 12, 2009 (ML091330309), the NRC approved Sigma-Aldrich’s DP by 
License Amendment.  Commitments in the DP include: 
 

• All residual activity remediated to levels below the approved screening values. 
 

• A ground water monitoring plan if soil contamination exceeds the screening values.   
 
Soil sampling and analysis was conducted in several phases and demonstrated that residual 
activity at Fort Mims Facility exceeded the approved screening value of 12 pCi/g for C14 
(ML110950616). 
 
On October 21, 2010 (ML103010487), the NRC discussed with the licensee that the site was 
approved for screening values and that surface and subsurface contamination exceeded those 
values.  The licensee informed the NRC that they would amend the DP to allow for site-specific 
Derived Concentration Guideline Levels (DCGLs). 
 
On December 10, 2010 (ML103490427), Sigma-Aldrich submitted a technical report with a site-
specific dose model for license termination with free release of the property for unrestricted use. 
 
Concerns – Regulatory Process 
On June 14, 2012 (ML12166A303), the NRC accepted for review a license amendment request 
for unrestricted release of the facility.  However, the licensee’s technical report is not consistent 
with the DP as it justifies new soil cleanup standards and concludes that no soil remediation is 
necessary.  In addition, there are a number of technical concerns in the technical report that 
need to be addressed.  To move forward with site-specific dose modeling, Sigma-Aldrich would 
need to revise their DP and resubmit for acceptance review. 
 
Potential Options Discussed 
Section 2.5 of NUREG-1757, Vol. 2, Rev. 1 discusses two major approaches to demonstrating 
compliance with dose criteria: Option A - the development of DCGLs and performing a Final 
Status Survey (FSS) to demonstrate that the DCGLs have been met and Option B - the dose 
modeling approach (i.e., characterization of the site, remediation if necessary, and performing a 
dose assessment).   
 
The DGCL and FSS approach is commonly the more efficient and simpler method for licensees.  
Advantages and disadvantages of both of these approaches are discussed in Table 2.2 of 
NUREG-1757, Vol. 2, Rev. 1.  Although the dose modeling approach can be more realistic, the 
approach has the disadvantages of increased complexity and a greater chance of additional 
iterations of remediation and/or site characterization. 
 
Option A1: Screening DCGLs and FSS Approach 
 
If Sigma-Aldrich chooses to continue with the current DP and the screening DCGLs, a revision 
to the DP for an alternate schedule would be required.  The NRC would review the request, 
issue a Federal Register Notice (FRN), provide an opportunity for public comment and a 



3 
 

 

hearing, and issue an Environmental Assessment (EA), if the submittals are deemed to be 
acceptable.  Consistent with the currently approved DP, Sigma-Aldrich would need to install 
ground water monitoring wells to demonstrate that the ground water is not contaminated and 
remediate contaminated soils to below the screening DCGLs.  The licensee would then need to 
submit an FSS and license amendment request for license termination.  If the survey 
demonstrates compliance with the release criteria, the NRC would terminate the license. 
 
Option A2: Site-Specific DCGLs (with or without ground water pathway) and FSS 
Section 2.2 of Appendix I of NUREG-1757, Vol. 2, Rev. 1 states, “[i]f a licensee anticipates that 
residual radioactivity will be limited to building surfaces or surface soils at the time of FSS, but 
considers the published DCGLs overly restrictive, the licensee may develop site-specific 
DCGLs.”  However, as stated in Section 6.7 of NUREG-1757, Vol. 1, Rev.2, “[m]odifying the 
DCGLs, or model assumptions, after the DP is approved, typically will involve a license 
amendment and Federal Register Notices announcing and issuing the amendment (10 CFR 
2.105 and 2.106).” 
 
If Sigma-Aldrich chooses to use site-specific DCGLs, it would need to demonstrate that there is 
no subsurface contamination.  Revisions to the DP would be required for the alternate approach 
of site-specific DCGLs, as well as for the alternate schedule request.  NRC staff would review of 
the revised DP according to the process described in Section 5.3 of NUREG-1757, Vol. 1, Rev. 
2. 
 
Option B: Dose Modeling Approach 
 
Section 2.2 of Appendix I of NUREG-1757, Vol. 2, Rev. 1 states, “[a] licensee should provide a 
site-specific dose assessment if the residual radioactivity is not limited to building surfaces or 
surface soil.  In this case, the licensee would have to delineate the spatial extent (laterally and 
vertically) of the residual radioactivity, and the licensee would have to provide a discussion of 
the spatial variability of the physical, chemical, and radiological characteristics of the 
contaminated media.” 
 
If Sigma-Aldrich chooses to use a site-specific dose model, revisions to the DP would be 
required for the alternate approach of using a site-specific dose modeling, as well as for the 
alternate schedule request.  NRC staff would review the revised DP according to the process 
described in Section 5.3 of NUREG-1757, Vol. 1, Rev. 2. 
 
The amount of information required for the site-specific dose model will depend on the site 
group determination, which will be proposed by the licensee and confirmed by NRC staff upon 
document reviews and discussions with the licensee (see NUREG-1757 Vol. 1, Rev. 2, 
Appendix D.1).  As discussed in Section 7.6, “Group 4 facilities have residual radiological 
contamination present in building surfaces and soils, but the licensee cannot meet, or chooses 
not to use, screening criteria, and the ground water is demonstrably not contaminated.”  
Because the residual C14 contamination exceeds the screening values, the Fort Mims Facility is 
at least a Group 4 site (see NUREG-1757 Vol. 1, Rev. 2, Figure 1-1).  If Sigma-Aldrich can 
demonstrate that the ground water is not impacted, follow the guidance in Appendix D for a 
Group 4 site (also see NUREG-1757, Vol. 1, Rev. 2, Section 11).  If the ground water cannot be 
demonstrated to not be impacted, the Fort Mims Facility would be categorized as a Group 5 site 
(see Appendix D in NUREG-1757, Vol.1, Rev. 2 and NUREG-1757, Vol. 1, Rev. 2, Section 12).  
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The licensee should coordinate with NRC staff in characterization of the subsurface and in 
demonstrating that the ground water is not contaminated. 
 
 
Concerns – Technical Issues 
 
Depending on the decommissioning approach that Sigma-Aldrich selects, NRC staff has several 
significant technical concerns that need to be addressed within the amended DP or prior to 
license termination.  These concerns are briefly summarized below. 
 

1. Characterization of the lateral and vertical extent of the C14 and H3 contamination at the 
facility is insufficient.  If the licensee chooses to not remediate contaminated soil, 
additional characterization of the contaminated soil is needed.  Characterization of 
subsurface contamination is a challenge, because of the difficulty in defending data 
sufficiency (i.e., there is no easy verification stage to help ensure that hot spots were not 
missed).  The U.S. Environmental Protection Agency (EPA) Soil Screening Guidance 
(EPA/540/R-96/018) document may provide one possible method for screening of 
subsurface contamination.  NRC does not approve sampling plans; however, NRC staff 
can be available to discuss the sample plan.  Note that this is screening guidance – 
depending on the number of samples that are collected and the results - additional 
sampling may be required. 
 

2. If the ground water pathway cannot be excluded, ground water monitoring or additional 
soil characterization is needed to demonstrate that the ground water has not been 
impacted.  Based on the data that has been provided to the NRC, contamination of the 
ground water cannot be ruled out.  Borehole data indicates that C14 and H3 
contamination is present at all depths that have been sampled to date. 
 

3. If the ground water pathway cannot be excluded, additional information is needed to 
support a C14 Kd value of 1 mL/g at the Fort Mims Facility.  Sigma-Aldrich produced 
approximately 2000 C14-containing compounds, many of which are poorly sorbing.  In 
addition, the mobility of these compounds could have been enhanced by the presence of 
solvents.   

 
 
Discussion on Request to Eliminate the Ground Water Pathway 
 
By letter dated April 24, 2013 (ML13116A012), Sigma-Aldrich requested that the drinking water 
pathway be excluded from consideration for the site-specific dose modeling.  The letter provided 
the following reasons for the exclusion request: 
 

1. the area being heavily developed and connected to a public drinking water system that 
relies on the Missouri and Mississippi Rivers, 
 

2. an ordinance that prohibits drinking water wells within the City of St. Louis, which is 
located 5 miles from the subject property, 
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3. the upper water-bearing unit within the North St. Louis County region being of poor water 
quality and very low yields, and  
 

4. the subject property being in close proximity to sites that have been registered as 
brownfield sites with on-site chemical contamination. 

 
NRC staff noted that the first, second, and fourth reasons to exclude the ground water pathway 
do not preclude the use of ground water at the Fort Mims Facility.  In discussions with the 
Missouri Department of Natural Resources, which maintains an online wellhead database, they 
recommend that users also conduct a local survey to verify that there are no unregistered wells 
in the area.  Although the characteristics of the ground water at the site may justify exclusion of 
the ground water pathway, NRC staff, in coordination with the Missouri Department of Natural 
Resources, would need site-specific documentation to approve the request.  Before saturated 
zone characterization data is collected, the licensee should discuss with NRC staff the spatial 
and qualitative data requirements in order to consider excluding the ground water pathway.  In 
Appendix M of NUREG-1757, Vol. 2, Rev. 1, the NRC provides guidance on developing site-
specific information.  Section M.5.2.1 discusses the characteristics of the site that may justify 
the exclusion of the ground water pathway and the documentation that would need to be 
submitted to the NRC on this issue.   
 
In their request to exclude the ground water pathway, Sigma-Aldrich stated that the upper 
water-bearing unit in the North St. Louis County region is of poor water quality and very low 
yield.   
 

• NRC would need documentation from the U.S. Geological Survey (USGS) or an 
independent consultant to verify that the upper water-bearing unit beneath the Sigma-
Aldrich Fort Mims Facility is of poor quality (see Appendix M.5.2.1.4 and Tables M.8 to 
M.11) and/or of low yield.  As an example, NRC staff noted that the EPA’s criterion for 
consideration of an aquifer as a drinking water source is a well yield of 150 gal/day or 
greater.  Also, see NUREG-1757, Vol. 2, Rev. 1, Appendix I, Section 3.4.1 and 
NUREG-1757, Vol. 1, Rev. 2, Section 12.1. 
 

• In addition, if the upper unit is not a viable ground water resource, a future resident may 
utilize a deeper aquifer.  Accordingly, Sigma-Aldrich would need to: (i) provide 
documentation specifying that deeper units are also of poor quality, low yield, and/or 
inaccessible or (ii) show that the deeper units cannot become contaminated by activities 
having occurred on the Fort Mims Site.  In other words, Sigma-Aldrich would need to 
demonstrate that contaminants, if they exist in the ground water, cannot migrate to a 
viable aquifer.  The assessment should include all ground water units that could 
reasonably be intercepted by well drilling.  



 

Enclosure 2 

 
MEETING ATTENDEES 

 
 

Name Affiliation 
George Alexander NRC/FSME/DWMEP/PAB 
Hans Arlt NRC/FSME/DWMEP/PAB 
Chris McKenney NRC/FSME/DWMEP/PAB 
Giorgio Gnugnoli NRC/FSME/DURLD/SPB 
Bob Orlikowski NRC/RIII/DNMS/MCID 
Tom Spencer Sigma-Aldrich Corporation 
Cheryl Stipsits Sigma-Aldrich Corporation 
Bob Ringering Sigma-Aldrich Corporation 
George Bleazard Sigma-Aldrich Corporation 
Steve Walton Sigma-Aldrich Corporation 

 


