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April 24, 2008 
 
 
Cynthia G. Jones, Ph.D. 
U.S. Nuclear Regulatory Commission 
Office of Nuclear Security & Incident Response 
Mail Stop T4-D22A 
Washington, D.C. 20555 
 
 
Dear Dr. Jones, 
 
I am writing in regard to the recent report issued by the National Research Council of the 
National Academy of Science (NAS) entitled Radiation Source Use and Replacement.  
From an e-mail that you sent to Joe McDonald yesterday and that was forwarded to me 
today I  was dismayed to hear that Nuclear Regulatory Commission might follow these 
recommendations to eliminate the use of cesium irradiators in the United States.    
 
I would like to address here the particular case for cesium irradiators used for calibration 
of instruments, which is directly related to the national-standards work in which we are 
involved at NIST.  This particular application is described very briefly (less than one 
page) in the last section of the abbreviated version of the report (a copy of this section of 
the NAS report is included at the end of this letter).  In addition to its being brief, I find 
this particular section of the report to be inaccurate and misleading.  As a result, I am 
surprised that steps are being taken to follow these recommendations without adequately 
analyzing the consequences of these actions. 
 
In the paragraph below I will comment on the last section of the abbreviated NAS report 
(section 5, page 14) and why cesium irradiators, for the purpose of calibrations, should 
not be eliminated in the United States. 
 
Although the NAS report briefly mentions that 137Cs irradiators are used to calibrate 
survey meters, it fails to present the relevance of the use of these irradiators in the US.  It 
also fails to present the drastic consequences of eliminating the use of these irradiators for 
calibrating radiation detection equipment in the United States.  Furthermore the 
arguments presented in the section entitled Calibration Systems are incomplete and based 
on medical applications.  Other applications for which 137Cs is actually most used for are 
totally ignored (i.e., homeland-security and radiation-protection applications). 
 
There is a well-established structure in our country (and most of the world) based on 
137Cs irradiators for the dissemination of standards for radiation protection.  This 
structure has been established more than 40 years ago and has been growing and 
expanding since then.  Most radiation-detection instruments in the United States are 
calibrated with 137Cs  irradiators for a large number of applications including: homeland-
security applications, radiation protection, medical applications, etc.  A conservative 
guess of the number of detectors in the country being calibrated today with 137Cs 
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irradiators and sources is at least in the thousands.  The section in the NAS report entitled 
“Calibration System” is misleading and gives the impression that 60Co irradiators are the 
ones mostly used instead. But this is true only for medical applications.   It incorrectly 
concludes that 137Cs beam irradiators can be replaced by 60Co.  The report supports this 
finding with a statement that says that most national and international protocols are based 
on measurements provided with 60Co beams.  There are indeed national protocols such as 
AAPM TG-511 and international protocols such as IAEA TRS-3982 that are based on 
60Co.  However these protocols address the calibration of instruments used for medical 
applications only.  The main quantity of interest in this case is absorbed dose in water for 
this penetrating gamma-ray energy used as a basis for radiation therapy and does not 
apply to the calibration of survey meters for which the the 137Cs gamma-ray energy is 
more typical and the primary energy at which such instruments are calibrated.  Thus the 
conclusions suggested at the end of the report cannot be based on this argument.  
 
For radiation protection and homeland-security applications the quantity of interest is the 
air kerma and the SI unit is the Gray (Gy).  The older quantity of exposure is used also in 
the U.S. with the unit the Roengten (R).  As mentioned in the NAS report, The National 
Institute of Standards and Technology is the primary-standards radiation-dosimetry 
laboratory in the US.  As do other National Metrology Institutes around the world, we 
maintain and disseminate the standard for air kerma from x-ray and gamma-ray beams 
for the U.S. and also perform intercomparisons with other countries around the world.   
 
For radiation protection and homeland-security applications the beams that are most used 
for the dissemination of the standards are those provided by 137Cs irradiators.     
The standard for air kerma is disseminated directly from NIST to Secondary Standard 
Dosimetry Laboratories (SSDL), and these in turn disseminate the standards to tertiary 
laboratories and ultimately to end-user facilities.  In this way measurements made with 
thousands of radiation detection instruments around the country are traceable to the 
primary standard determined by NIST.  Furthermore accreditation programs require 
calibration facilities to perform blind tests using 137Cs beams. 
 
Because of the large network of measurements performed with instruments around the 
country that relies strongly on the use of 137Cs irradiators, we strongly recommend that 
two out of the three suggestions proposed in the Summary section of the abbreviated 
NAS report be rejected.  We refer to suggestions 2 and 3 (page 15 of the abbreviated 
report). Suggestion 2 from the report proposes to replace 137Cs irradiators by 60Co, while 
suggestion 3 also proposes to eliminate 137Cs irradiators by replacing it by a non-
radionuclide alternative. 
 
The only option that could be considered for the long term would be suggestion 1 from 
that report (also found in page 15 of the abbreviated version), which allows to continue 
using 137Cs irradiators provided the sources in the irradiators are replaced in the long term 
by a less-hazardous form of radioactive cesium. 
 
We look forward to hear your opinions about this and will be glad to answer any 
questions you may have. 
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Sincerely, 
 
 
 
Ronaldo Minniti, Ph.D. 
 
National Institute of Standards and Technology 
Ionizing Radiation Division  
100 Bureau Drive, Mail Stop 8460 
Bldg. 245, Rm C229 
Gaithersburg, MD 20878 
 
Phone: 301-975-5586 
E-Mail: rminniti@nist.gov 
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