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1- In its response to the Request for Additional Information (RAI) No. 1, the applicant states: “Our 

client is performing analysis to determinate the moisture rate of UF4.  However, even without 
this rate, we can argue by comparison with other packages such as 48-Y cylinders (US certificate: 
USA/0679/H(U)-96 rev 4 of 21 April 2009) which are loaded, all year long for some of them, with 
UF6 (a corrosive content which can also form hydrofluoric acid). The thickness of the cylinder is 
measured every 5 years by non destructive control. And so far, there has not been measured any 
loss of material on the internal face of these cylinders.  48-Y cylinders are made of carbon steel 
when the TN-BGC1 and its internal arrangement are made with stainless steel. Our need of 
transport is today evaluate to 5 air transports at maximum until august 2013.  So, in view of 
those elements, it might be very unlikely that we observe, over this period, a loss of material on 
the TN-BGC1 package and its internal arrangement.” 

 
This response is inadequate and insufficient because the concerns raised are not properly 
addressed.  The RAI is concerned with the potential chemical reaction between UF4 and H2O 
which can be either in form of moisture in the UF4 content or liquid leaking into the system.  TS-
R-1, para. 630 and para. 631 set forth specific requirements for packages of UF6 and the same 
reasoning can be applied for UF4 packages.  In order to prevent this type of chemical reaction, 
the package needs to be leak tight. In the regulations, para. 630 specifically requires: “Each 
package designed to contain 0.1 kg or more of uranium hexafluoride shall be designed so that it 
will meet the following requirements: (a) withstand without leakage and without unacceptable 
stress, as specified in the International Organization for Standardization document ISO 7195 
[12], the structural test as specified in para. 718; (b) Withstand, without loss or dispersal of the 
uranium hexafluoride, the free drop test specified in para. and 722; (c) withstand without 
rupture of the containment system, the thermal test specified in para. 728.”  It appears that the 
TN-BGC1 package leak rate does not satisfy leak-tight requirements set forth in the International 
Standardization Organization standard ISO 7195.  It also appears that the packaging has not 
demonstrated to meet these regulatory requirements of TS-R-1, para. 630 and para. 631.   

 
Also, in order to support its justification, the applicant made a comparison of the TN-BGC1 
package with the 48-Y cylinders (USA/0679/H(U)-96 rev 4 of 21 April 2009).  However, these two 
systems are obviously not comparable because the later is a leak-tight system and meets 
comparable national standard for leak-tight requirements (10 CFR 71 55(g) specifically calls out 
leak-tight for UF6 packages under Hypothetical Accident Conditions.) 

 
Since the TN-BGC1 package does not appear to be a leak-tight system, it cannot provide a 
reasonable assurance that water would not leak into the system during Normal Conditions of 
Transport and Hypothetical Accident Conditions.   The applicant needs to demonstrate that the 
TN-BGC1 packaging meets the regulatory requirements of TS-R-1, para. 630, and para. 631 in 
order to be able to transport uranium tetrafluoride.   

 
In addition, para. 631 specifically requires the following: “Packages designed to contain 0.1 kg or 
more of uranium hexafluoride shall not be provided with pressure relief valve.”  Based on the 



review of the package design, it appears that the quick connection valve can function as a relief 
valve because the pressure it can resist before eruption may not be sufficient. 

 
Also, the applicant claims that “The thickness of the cylinder is measured every 5 years , there 
has not been any measured loss of material on the internal face of these cylinders,  48-Y 
cylinders are made of carbon steel when the TN-BGC1 and its internal arrangement are made 
with stainless steel.”   Two additional material considerations, that are not mentioned by the 
applicant, include the aluminum holding boxes and the Viton O-rings.  HF can have a “severe 
effect” on stainless steel, aluminum, and Viton, depending on the HF concentration.    

 
In summary, the applicant must complete all necessary analyses, confirm that corrosion will not 
be an issue, and specify any necessary maintenance measures for long term use of the package.  
The applicant is requested to provide this additional information to demonstrate that the TN-
BGC1 UF4 package meets the regulatory requirements of TS-R-1, para. 630 and 631.   

  
2- In its response to the RAI No. 2, the applicant states: “The value of 26 A2/g Ref-07-00054095-100 

is a mistake made during the update this document, the good value is 44 A2/g as specify in 
chapter 3.4. With a pre-transport leak test meeting 6.65.10-5 Pa.m3/s and no thermal power, 
this value is the content maximum specific activity with which the regulatory dispersion criteria 
are met (case number 2 of chapter 3.4). The specific activity of the content has to be controlled 
before the transport.”   

 
This response and the RAI #4 response seem to indicate that there can be contents beyond U-
235 and U-238, which have unlimited A2.  The applicant has not demonstrated how 44 A2/g can 
be used as the limit for content.   The applicant shall provide a revised SAR correcting “mistakes 
made during the document update” and clarify how the value of A2 is to be calculated. 

  
3- In its response to RAI No. 3, the applicant states: “The exclusion of the powder is a mistake in the 

safety analysis report. The only risk is the pyrophoricity in case of transport of metallic powder 
(in this case the cavity of the package has to be filled of inert gas) but this doesn’t concern UF4. 
The safety analyses have been performed considering the case of the powder. The conclusion of 
the SAR applies to the uranium tetrafluoride in powder form.”   

 
This response does not fully address the concern as described in the RAI.  In the RAI, the 
applicant was asked to provide a demonstration confirming that the conclusion of “no loss or 
dispersion of the packaging content” applies to uranium tetrafluoride in powder form.  The 
applicant is requested to demonstrate that “no loss or dispersion of the packaging content” is 
applicable to UF4 as a content.  This information is necessary to determine if the package meets 
the regulatory requirements of TS-R-1, para. 624(c)(i). 

 
4- In its response to RAI No. 4, the applicant states: “The specific activity of UF4 is calculated before 

each transport and is indeed limited to 44 A2/g (see answer to RAI no 2).  UF4 includes mainly 
235U and 238U radionuclides which have unlimited A2 values. It is unlikely that this limit of 44 A2/g 
will be reached.  However, we agree to limit the maximal activity of each package to 3000 A2.” 

 
In accordance with Table 2 of TS-R-1, the A2 value is unlimited for both 235U and 238U.  It is not 
clear how an unlimited value can be used to define a limit on quantity.  By following the logic 



provided in the response to the RAI, the total content would be: total = 44 x ∞ = ∞ when using 
the A2 values of the 235U and 238U .  Therefore, the contents are unlimited.   
 
A2 is not a unit to define the contents of a package, especially for Type AF or BF packages.   
 
The applicant is requested to provide (1) a justification for using A2 as an appropriate unit for 
defining the content of the TN-BGC1 UF4 package, and (2) a specific list of contents to show that 
the A2 limit is met.  This information is necessary to determine if the package meets the 
regulatory requirements of TS-R-1, para. 629. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


