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ATTACHMENT 
 

Additional Information Required for Review of 
Application for Exempt-Distribution License 

 
The application you provided by letter dated February 21, 2012, did not appear to indicate that 
you are aware of the guidance in the document NUREG-1556, Volume 8, “Consolidated 
Guidance About Materials Licenses: Program-Specific Guidance About Exempt Distribution 
Licenses.”  With respect to your application, the relevant part of this document is Appendix G, 
“Information Needed from Importer for §32.11 Application,” which describes “information needed 
from an importer to support application for license pursuant to 10 CFR 32.11 to distribute 
neutron-irradiated gems to persons exempt from licensing.”  
 
NUREG-1556, Volume 8, was written in 1998, when the regulations in Title 10, Code of Federal 
Regulations, Sections 30 and 32 applied only to neutron-irradiated gemstones.  A final rule 
published October 1, 2007 (72 FR 55863), amended the Commission’s regulations to 
incorporate new categories of byproduct material added by the Energy Policy Act of 2005 
(EPAct).  The new categories of byproduct material include accelerator-produced radionuclides. 
 
Appendix G to NUREG-1556, Volume 8 categorizes the information that must be included in the 
application as follows: 
 

1. Basic information (e.g., name of applicant) 
2. Background information 
3. Information specifically identified in the regulations (e.g., 10 CFR 30.33, 32.11) 
4. Information on instrumentation, counting, sampling and quality assurance (QA) 

programs 
5. Information needed to support a request for an exemption from that portion of 

10 CFR 32.11(c) that prohibits use of exempt concentrations in products designed for 
application to a human being 

6. Fee information and signature. 
 
Your application satisfies the first, second, and sixth of these, and partially satisfies the third and 
fourth.  Additional information is needed in order to satisfy the requirements of 10 CFR 32.11 
with respect to licensing, as well as 10 CFR 2.390 with respect to requests for withholding.  
Please address each of the following items in your response.  Read each item carefully and 
provide as many details as possible.  If you believe an item is not applicable to your situation, 
provide a thorough explanation as to why.  
 
A. Specific license authorizing possession and use of radioactive material   

 
Title 10, Code of Federal Regulations, Section 32.11(a) requires the applicant to satisfy the 
general requirements specified in Section 30.33.  In order to possess and use byproduct 
material, you must first satisfy the general requirements of 10 CFR 30.33.  This regulation in 
essence requires you to apply for and obtain a specific license authorizing possession and 
use of radioactive material from the City of New York.  Your application letter stated that you 
“have applied for NYC license.”  We will continue to evaluate your application, but in order to 
receive an exempt-distribution license, you must first provide us with a copy of the City of 
New York possession and use license.  
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B. Background Information 
 
1. Describe the material to be imported, including:  
  
 a.  The type of gems (e.g., topaz, diamond)  
 
 b.  Extent to which gems have been processed before irradiation (e.g., cut and polished). 

Note: Only finished gems which do not require cutting, grinding, or polishing after 
irradiation will be authorized for distribution to persons exempt from licensing.  

 
  c.  The type(s) and sequence (e.g., neutron-irradiation only; accelerator-irradiation only; 

neutron followed by accelerator or gamma irradiation) of irradiation or other treatment 
(e.g., heat) to which gems have been exposed before they are to be imported.  

 
 d.  Where and by whom each irradiation or other treatment is performed. Identify U.S. 

reactors by name and location; identify foreign reactors by name and country.  
 
 e.  If gems are exposed to additional irradiation or treatment after importation, the type(s) 

and sequence and where and by whom each is performed.  
 
 f.  How gems are handled to ensure grouping according to geologic origin of gems and 

type(s) of irradiation or treatment to which gems have been exposed (significant 
variations in induced radionuclides will result from differences in gems' origin and type(s) 
of irradiation or treatment received).  

 
 g.  Identification of all radionuclides with physical half-lives greater than 2 hours (regardless 

of method of production) induced in gems and classification of each as either a "major" 
or "minor" radionuclide depending on its contribution to total activity in gems to be 
distributed to persons who are exempt from licensing.  

 
 h.  How the information provided in response to Item B.1.g above was obtained and how 

NRC can be assured that this information is representative of gems imported in the 
future.  

 
 i.  The requested possession limit determined by multiplying the maximum number of gems 

to be possessed at one time by the maximum total activity anticipated in any one gem.  
 
  2. Describe the handling of gems, including:  
 
 a.  Procedures used to ensure that each irradiated gem is free of removable contamination, 

including a description of sampling, monitoring, counting, and statistical techniques 
used, specification of the criteria used to determine when gems are essentially "free of 
removable contamination," and a description of what will happen to gems exceeding the 
specified criteria.  

 
 b.  The processing of irradiated gems at the importer's facility and the sequence of these 

activities (e.g., counting of gems and storage for physical decay; mounting in rings, 
pendants, or other settings).  

 
 c.  The categories of unlicensed organizations to which irradiated gems will be transferred 

(e.g., wholesaler; manufacturing jeweler; retail jeweler; individual consumer).  
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 d.  What will be done with gems whose concentrations exceed the criteria specified in 

response to Item C.2.e. below. (Alternatives include hold in storage for physical decay, 
transfer to a person specifically licensed to receive them, or disposal as radioactive 
waste in accordance with the requirements of 10 CFR Part 20 or equivalent regulations 
of an Agreement State.) 

 
 
C. Requirements of Title 10, Code of Federal Regulations, Section 32.11  
 
1.  Paragraph 32.11(a) of 10 CFR 32 requires that the general requirements of 10 CFR 30.33 

be satisfied. To comply with this requirement (or equivalent requirements of Agreement 
States), the applicant will:  

 
 a.  Explain how the facilities and equipment proposed in the application are adequate to 

protect health and minimize danger to life or property; specifically explain how irradiated 
gems will be stored and secured against unauthorized removal or, when not stored and 
secured, will be tended under the constant surveillance and immediate control of a 
knowledgeable, responsible person on the importer's staff.  

 
 b.  Identify by name the individuals who will be responsible for handling, irradiation, storing, 

counting, evaluating, and controlling the release of irradiated gems; correlate individuals' 
names with their responsibilities; and describe the training and experience of each of 
these individuals that assures protection of the public health and safety.  

 
2.  Paragraph 32.11(b) of 10 CFR 32 requires that certain information be provided. If 

information on one or more points has already been provided, reference the previous 
response by section and item number or provide a complete response. To comply with 10 
CFR 32.11(b), the applicant will describe:  

 
 a.  The product or material into which byproduct material will be introduced (see response 

to B.1.a above)  
 
 b.  The intended use of the byproduct material and the product or material into which it is 

introduced  
 
 c.  The method of introduction (see response to B.1.c. and e. above)  
 
 d.  Initial concentration of byproduct material in the product or material  
 
 e.  Estimated maximum concentration of the radioisotopes in the product or material at the 

time of transfer to persons exempt from licensing  
 
 f.  Control methods to assure that no more than the specified maximum concentration is in 

the product at time of transfer  
 

NOTE:  Your application states that no radioactivity is detected in EB-irradiated 
enhanced-color, cut and polished diamonds.  As evidence of this, you attached 
analysis reports of gamma spectrometry that are purported to show that no 
radioactivity above background level is detected.  
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• Copy of gamma spectrometry analysis report issued by RAL dated Oct. 25, 2011. 
• Copy of certificate for no radioactivity in EB irradiated diamonds issued by RAL dated Dec. 

23, 2011. 
• Copy of gamma spectrometry analysis report issued by RAL dated Dec. 23, 2011. 
• Copy of certificate for no radioactivity in EB irradiated diamonds issued by RAL dated Dec. 

28, 2011. 
• Copy of gamma spectrometry analysis report issued by RAL dated Dec. 28, 2011. 

 
Such analysis reports are not sufficient to satisfy the NRC’s requirements and 
guidance.  As described in items C.3.a and D.3.l below, before release to 
unlicensed persons, you must analyze gems to ensure that the concentrations 
listed in 10 CFR 30.70 are not exceeded. 

 
 g.  Estimated time interval between introduction and transfer of the product or material (i.e., 

between completion of all types of irradiation and transfer to unlicensed person).  
 
3.  Paragraph 32.11(c) of 10 CFR 32 requires applicants to provide reasonable assurance of 

the following:  
 
 a.  Concentrations of byproduct material at time of transfer will not exceed the 

concentrations in 10 CFR 30.70, Schedule A.  
 

 Note: the limit for a single radionuclide is given in 10 CFR 30.70; the limits for multiple 
radionuclides are calculated using the "sum of the ratios" method described in Note 2 of 
10 CFR 30.70, Schedule A.  

 
Note: for isotopes not specifically listed in 10 CFR 30.70, Schedule A, the release 
concentration can be calculated using the formula:  

 
C = ALI / (3000 x 365) 

 
where 3000 is the daily water intake for reference man, 365 is days per year and ALI is 
the annual limit of intake for ingestion.  

 
  b.  Reconcentration of the byproduct material in concentrations exceeding those specified in 

10 CFR 30.70 is not likely (e.g., in the case of gemstones, one could consider that 
neutron-irradiation followed by accelerator-irradiation could increase the induced activity 
and thus be considered "reconcentration").  

 
  c.  Use of concentrations lower than those specified in response to Item C.2.e. are not 

feasible (i.e., why maximum values for a single radionuclide should not be lower; why 
values for multiple radionuclides should not be calculated by setting the "sum of the 
ratios" equal to a value less than unity).  

 
  d.  The product or material is not likely to be incorporated into any food, beverage, 

cosmetic, drug, or other commodity or product designed for ingestion or inhalation by a 
human being.  
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D.  Information on Quality Assurance (QA) Program  
 

  Importers must have a QA program. If they do not wish to do the QA themselves, importers 
may contract this work to another organization. In this case, the contract organization's 
identity, mailing address, location of work for the importer, etc., must be provided and all 
responses to the items listed below must clearly explain who (importer or contract 
organization) will perform each function. When a contract organization is employed to assist 
an importer (i.e., a licensee), the importer will still be responsible for proper performance of 
the QA program and must conduct appropriate audits and reviews to ensure that the QA 
program is being performed as described in the importer's correspondence with NRC.  

 
 1.  Describe the radiation detection equipment and shielding associated with it that are to be 

used to identify and quantify the radioactivity induced in gems  
 
 2.  Specify the frequency, standards (including radionuclide, activity, and accuracy), and 

procedures used to calibrate such radiation detection equipment  
 
 3.  Describe counting procedures and how external measurements are converted to 

concentration values in terms of microcuries per gram. Your description should include, 
but is not limited to:  

 
  a.  selection of samples;  
 
  b.  maximum and minimum sample size (in terms of number of stones and mass);  
 
  c.  counting efficiency;  
 
  d.  counting times;  
 
  e.  counting geometry;  
 
  f.  time of counting (in relation to completion of irradiation and transfer to unlicensed 

persons);  
 
  g.  lower limit of detection;  
 
  h.  statistical methods for analyzing data, calculating background and lower level of 

detection, and determining confidence levels;  
 
  i.  procedures for minimizing "false negatives" (i.e., failure to identify individual gems 

with radionuclide concentrations greater than those specified in response to Item 
C.2.e.); and  

 
  j. sample calculations.  
 
At a minimum, your procedures must be sufficient to ensure that:  
     
  k.  After each irradiation, measurements performed on gems are adequate to identify all 

induced radionuclides  
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  l.  Before release to unlicensed persons, gems are analyzed to ensure that the 
concentrations listed in 10 CFR 30.70 are not exceeded; because multiple 
radionuclides will normally be present, the "sum of the ratios" does not exceed unity. 
(In lieu of use of the "sum of the ratios," it would be acceptable to assure that (1) 
induced beta and/or gamma emitting byproduct material has a physical half-life less 
than 3 years and (2) concentration does not exceed 1 x 10-6 μCi/gm.  

 
  m.  If the activity is not quantitatively measured in each gem individually (i.e., if 

quantitative measurements are made on groups of gems), there is only 1 chance in a 
1,000 that an outlier gem will contain more than twice the appropriate 10 CFR 30.70 
maximum value (for single or multiple radionuclides).  

 
 4.  Specify who will be responsible for the QA program, and describe this individual's 

training and experience in detection and analysis of low-levels of radioactivity. If this 
individual was identified in response to Item C.1.b, it is not necessary to repeat the 
individual's qualifications, provided that the response to Item C.1.b. includes a clear 
description of the person's training and experience in low-level counting techniques.  

 
  If the person responsible for the QA program is not the same as the person(s) who has 

day-to-day responsibility for analysis of radioactivity, please describe the training and 
experience in low-level counting techniques of any and all persons who will performing 
this activity.  

 
 5.  Describe the QA program used to assure reliable data, including:  
 
  a.  The standards, frequency and procedures used to perform constancy tests on the 

counting systems.  
 
  b.  The methods and frequency of introducing "spiked" samples into the routine counting 

process to assure identification of gems with concentrations in excess of your criteria 
(i.e., response to Item C.2.e. above).  

 
 6.  Provide a commitment that, during the term of the license, the applicant will comply 

promptly with requests from NRC designed to monitor counting techniques. The general 
nature of these requests is outlined below:  

 
  a.  Upon request, the applicant will provide samples of irradiated gems to NRC for 

independent verification of radionuclide identity and concentration. NRC's request 
will be in writing, signed by the appropriate Regional Administrator or the Director, 
Office of Federal and State Materials and Environmental Management Programs. 
The request will specify who (i.e., NRC representative, NRC contractor, or applicant) 
will select the samples for independent verification. After analysis, samples will be 
returned promptly to the applicant.  

 
  b.  Upon request, the applicant will analyze qualitatively, quantitatively, or both, gems or 

groups of gems provided by NRC or its contractor. The request will be in writing; 
signed by the appropriate Regional Administrator or Director, Office of Federal and 
State Materials and Environmental Management Programs; will specify the type of 
analysis requested and techniques to be followed; and will provide instructions for 
reporting results and for returning gems.  
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E.  Information Needed to Support Request for Exemption from Portion of 

10 CFR 32.11(c)  
 

  Note that 10 CFR 32.11(c), among other things, prohibits the incorporation of exempt 
concentrations into products or materials designed for application to human beings. 
Irradiated gems with induced activity could be expected to be set in jewelry and worn by 
consumers, i.e., "applied to human beings." In order to grant licenses authorizing distribution 
of these gems to unlicensed persons, it will be necessary to grant a limited exemption from 
the requirements of 10 CFR 32.11(c) as was directed by the Commission. Section 30.11 
provides for the granting of exemptions.  

 
 1.  To fulfill the requirements of 10 CFR 30.11(a), make a specific request for an exemption 

from that portion of 10 CFR 32.11(c) that prohibits incorporation of exempt 
concentrations in products or materials designed for application to a human being. Your 
request may be worded as follows: "If NRC considers gems to be products intended for 
application to human beings, then an exemption from this portion requirements in 10 
CFR 32.11(c) is requested."  

 
 2.  Using a worst case scenario, calculate the annual radiation dose and assess the health 

risk to unlicensed persons. Calculate the dose at contact and at 4 cm from jewelry (e.g., 
pendant) containing irradiated gems that is worn continuously (24 hours per day, 365 
days per year). Assume that these gems contain those radionuclides (identified in your 
response to Item B.1.g) with the longest physical half-lives and highest energy emissions 
at the maximum concentrations (identified in your response to Item C.2.e.) you propose 
to release to unlicensed persons. Dose calculations must consider all types of emissions 
(e.g., beta, gamma) from the identified radionuclides.  

 
 3.  Provide similar calculations and assessments for gems that are outliers (i.e., gems with 

concentrations as much as twice the criteria you plan to use). 
 
 
F. Request to withhold the contents of your application from public view 
 
 In your letter you requested that the contents of your application be considered proprietary.  

Please be aware that you may request that certain portions of your submittal to NRC be 
withheld from public disclosure as proprietary information.  To do this, you must execute an 
affidavit as specified in 10 CFR 2.390.  You must list all portions that you wish to be held 
proprietary, along with your reasoning as to why that is appropriate.  While it is allowable, 
please refrain from submitting proprietary information in support of a license unless 
necessary.  Keep in mind that all NRC licenses are considered to be in the public domain, 
and therefore may be viewed by any member of the public who requests to see them.  

 
In order to request that NRC withhold information contained in an application from public 
disclosure, the applicant must submit the information and application, including an affidavit, 
in accordance with 10 CFR 2.390.  The applicant should submit all of the following: 

 
• A proprietary copy of the information.  Brackets should be placed around the material 

considered to be proprietary. This copy should be marked as proprietary. 
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• A non-proprietary copy of the information.  Applicants should white out or black out the 
proprietary portions (i.e., those in the brackets), leaving the non-proprietary portions 
intact. This copy should not be marked as proprietary. 

 
• An affidavit that: 

 
 Is notarized. 

 
 Clearly identifies (such as by name or title and date) the document to be withheld. 

 
 Clearly identifies the position of the person executing the affidavit.  This person must 

be an officer or upper-level management official who has been delegated the 
function of reviewing the information sought to be withheld and who has been 
authorized to apply for withholding on behalf of the company. 

 
 States that the company submitting the information is the owner of the information or 

is required, by agreement with the owner of the information, to treat the information 
as proprietary. 

 
 Provides a rational basis for holding the information in confidence. 

 
 Fully addresses the following issues: 

 
- Is the information submitted to and received by NRC in confidence?  Provide 
details. 
 
- To the best of the applicant's knowledge, is the information currently available in 
public sources? 
 
- Does the applicant customarily treat this information, or this type of information, as 
confidential?  Explain why. 
 
- Would public disclosure of the information be likely to cause substantial harm to the 
competitive position of the applicant:  If so, explain why in detail.  The explanation 
should include the value of the information to your company, the amount of effort or 
money expended in developing the information, and the ease or difficulty of others to 
acquire the information. 
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