
 

 
June 22, 2010 

 
 

 
Mr. Mark P. Elliott, Director 
Quality, Safety and Safeguards 
Nuclear Fuel Services, Inc. 
P.O. Box 337, MS 123 
Erwin, TN  37650 
 
SUBJECT:  NUCLEAR FUEL SERVICES, INC., REQUEST FOR ADDITIONAL  

NFORMATION CONCERNING CHAPTER 4, NUCLEAR CRITICALITY  
SAFETY (TAC NO. L32933) 

 
Dear Mr. Elliott: 
 
This letter is in response to your letter dated December 15, 2009, which submitted proposed 
changes to Chapter 4 of your license commitments.  Our review has identified that additional 
information is needed before your request can be approved.    
 
The additional information specified in the enclosure should be provided to us within 30 days 
from the date of this letter.  Please reference TAC No. L32933 in your response. 
 
In accordance with Title 10 of the Code of Federal Regulations Section 2.390 of the U.S. 
Nuclear Regulatory Commission’s (NRC) “Rules of Practice,” a copy of this letter will be 
available electronically for public inspection in the NRC Public Document Room and the 
Agencywide Documents Access and Management System (ADAMS).  ADAMS is accessible 
from the NRC Web site at http://www.nrc.gov/reading-rm/adams.html (the Public Electronic 
Reading Room).   
 
If you have any questions concerning this letter, please contact me at (301) 492-3123 or via  
e-mail to Kevin.Ramsey@nrc.gov.  
 
      Sincerely, 
 
       /RA/ 
             

Kevin M. Ramsey, Project Manager 
Fuel Manufacturing Branch 
Fuel Facility Licensing Directorate 

      Division of Fuel Cycle Safety  
        and Safeguards 
      Office of Nuclear Material Safety  
        and Safeguards   
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Enclosure 

Request for Additional Information 
Amendment of Chapter 4, Nuclear Criticality Safety 
In Nuclear Fuel Services’s License Commitments 

 
 
1. Provide a demonstration that 10 cm and 2.5 cm of water (or “partial reflection”) can be 

used to conservatively represent reflection in Section 4.2.1.2 for Multiple Portable 
Containers and Enclosures/Gloveboxes.  In addition, provide an explanation as to where 
these reflectors will be placed in relation to the containers/enclosure/gloveboxes; it is not 
apparent what “side” of the container(s) the applicant is referring to in the License 
Amendment.  The text is also confusing in this part, since it talks about “close-fitting” in 
one sentence, but then talks about tangential slabs/boxes in another sentence.  Also, 
provide the management measures that will be used to ensure that the assumptions 
used for “partial reflection” are not exceeded. 

 
Demonstration of these assumptions, used in designing the facility, is necessary  
to ensure that the process remains subcritical under both normal and credible  
abnormal conditions in accordance with Title 10 of the Code of Federal Regulations  
(10 CFR) 70.61(d). 

 
 
2. Describe whether there is a minimum reflection condition to account for the presence of 

nearby structural or transient materials (e.g., one-inch tight fitting reflector).  If this is not 
used, justify why the models are adequately bounding.  For example, in Section 4.2.1.2, 
it states, “When a reflector is offset (by a physical device) from a single unit, subcriticality 
will be demonstrated for the thickness and material of the reflector at no more than the 
offset distance.”  The use of blocks of water to represent people is another case.   

 
The use of a one-inch “tight fitting” reflector has historically been used to account for the 
reflection effects from personnel or nearby structural or transient materials near units 
that contain or may contain special nuclear material (SNM).  Explain how your models 
are as conservative as a one-inch tight fitting reflector or can be ensured to be 
conservative for all normal and credible abnormal conditions.  Also, explain how 
apparently reducing the margin of subcriticality is appropriate for your facility, especially 
since you may use highly enriched SNM in some processes.  The U.S. Nuclear 
Regulatory Commission would expect these processes to have at least the same margin 
as what has historically been used, not less.  Explain the reasoning for this apparent 
reduction in margin. 

 
10 CFR 70.61(d) requires that all nuclear processes must be assured to be subcritical 
under normal and credible abnormal conditions.  NUREG-1520, Section 5.4.3.4.1(10)(a), 
states that “NCS safety limits...and limits on NCS controlled parameters will be 
established assuming credible optimum conditions...unless specified controls are 
implemented to control the limit to a certain range of values.”  Since there will always be 
some materials at some distance from the fissile system, unless specific controls are 
established to preclude them, criticality calculations must take them into account.  This 
information is needed to ensure that processes are subcritical under normal and credible 
abnormal conditions. 
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