
UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 
 

December 19, 2014 
 
 
Mr. T. E. Sellmer 
Manager – Transportation Packaging 
Nuclear Waste Partnership, LLC 
P.O. Box 2078 
Carlsbad, NM 88221 
 
SUBJECT: APPLICATION FOR REVISION NO. 8 OF CERTIFICATE OF COMPLIANCE 

NO. 9212 FOR THE MODEL NO. RH-TRU 72B PACKAGE – SUPPLEMENTAL 
INFORMATION NEEDED 

 
Dear Mr. Sellmer: 
 
By letter dated November 10, 2014, you submitted an application for amendment of 
Certificate of Compliance No. 9212 for the Model No. RH-TRU 72B transportation package.  
You requested changes associated with increasing the maximum decay heat of the package to 
270 watts, revising the shielding analysis, and adding a non-homogenous low enriched uranium 
payload criticality analysis.  Staff performed an acceptance review of your application to 
determine if the application contains sufficient technical information in scope and depth to allow 
the staff to complete the detailed technical review. 
 
This letter is to advise you that based on our acceptance review, the application does not 
contain sufficient technical information.  The information needed to continue our review is 
described in the enclosure to this letter.  In order to schedule our technical review, this 
information should be provided by January 9, 2015.  If the information described is not received 
by this date, the application will not be accepted for review.  This letter confirms our e-mail on 
December 15, 2014, with respect to the supplemental information needed and the date for your 
submittal. 
 
If you have any questions regarding this matter, please contact me at 301-287-9241. 

 
Sincerely, 

 
 
      /RA/ 
 

Huda Akhavannik 
Spent Fuel Licensing Branch 
Division of Spent Fuel Management 
Office of Nuclear Material Safety and Safeguards 
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5.0 Shielding 
 
5-1 Provide analyses, or justification, for the determination of the limiting dose rate  

location(s) for all allowable source geometries, energies, and canister configurations. 
 
Section 5.5, “Activity Limits,” states: “Since the results in Section 5.4, Shielding 
Evaluation, demonstrate that contents meeting the NCT limits at 2 meters will meet NCT 
surface and HAC at 1 meter limits, maximum activity was determined only for NCT.” 
 
Section 5.4 appears to only include analyses for concentrated Co-60 and Cf-252 
whereas Section 5.5 includes activity limits for both distributed and concentrated sources 
of gammas from 0.5-10 MeV and neutrons 0.1-15 MeV.  The staff requests that the 
applicant provide appropriate analyses to support the conclusion that the limiting 
conditions for all allowable contents is NCT at 2 meters (versus NCT surface dose rate 
limits or HAC dose rate limits for distributed sources).  For example, in a similar 
package, the surface dose rate regulations were the most limiting for lower energy 
gammas (less than 1 MeV), and certain distributed source configurations were limited by 
HAC conditions.  The applicant should provide analyses justifying the limiting dose rate 
location(s) that encompasses both source geometries for all canister configurations and 
the range of allowable gamma and neutron energies. 
 
This information is needed for the staff’s review to determine compliance with 10 CFR 
71.47 and 10 CFR 71.51(a)(2). 
 

5-2 Provide the analyses that justify the use of Zr-40 as the source material to address  
source self-shielding. 
 
Section 5.3.2, “Material Properties,” states: “Zirconium is modeled in the source region at 
densities ranging from 0.1 to 8 g/cc to represent a conservative basis for self-shielding in 
distributed sources.”  Section 5.5, “Activity Limits,” further states:  “The material for the 
source region was selected as Zr (Z=40); multiple calculations with various materials 
showed a material selection of Zr was reasonably representative of TRU waste for 
gamma calculations and inconsequential to neutron calculations.”  Provide the analyses 
demonstrating that Zr-40 is representative of TRU waste and discuss how it specifically 
represents the materials that can be shipped in the RH-TRU 72-B.   
 
This information is needed for the staff’s review to determine compliance with 10 CFR 
71.47 and 10 CFR 71.51(a)(2). 

 
5-3 Provide clear and detailed information regarding how the density correction  

factors (DCFs) were determined and how they are to be used. 
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The applicant performed an analysis from which it developed a method for package 
users to determine the acceptability of materials for shipment in the RH-TRU 72-B.  The 
analysis and acceptability determination method make use of DCFs.  The description of 
the analysis and use of the DCFs is unclear, making it difficult to understand and 
evaluate the analysis and the part of the acceptability determination method that uses 
the DCFs. 
 
For example, terminology referring to source activities appears to not be used in a 
consistent manner.  This makes it difficult to understand what activity is being referred 
to, whether it is the activity loaded into the package or it is the applicable activity limit 
from Tables 5.5-2, 5.5-4, and 5.5-6.  Accordingly, it is difficult to follow the description of 
how the DCFs were developed and how they are to be applied by a package user and 
whether the results are conservative or appropriate. 
 
In addition, the information provided is limited in detail that is needed to understand the 
DCFs’ development and use.  Thus, details should be provided that illustrate, for at least 
one payload configuration, how, in a step-by-step manner, the DCFs were calculated 
and the DCF curves were developed.  The information should include calculation results 
that were used in each applicable development step.  Section 5.5.4 of the application 
should also include, for at least one of the examples, more details that illustrate step-by-
step the process of calculating the DCFs from the DCF curves and how they are applied.  
This information could also be provided in a separate calculation package. 
 
This information is needed for the staff’s review to determine compliance with 10 CFR 
71.47 and 10 CFR 71.51(a)(2). 

 
Observations 
 
Thermal 
 
3-1 Provide adequate explanation and justification to neglect internal convection in the 

thermal evaluation of the RH-TRU 72-B waste shipping package during HAC (fire). 
 
 Page 3.4-1 of the SAR states that “Consistent with NRC-accepted thermal analysis 

methodology, internal convection between bodies is conservatively ignored.” 
 
Neglecting internal convection during HAC may underestimate package maximum 
temperatures and pressures because during the fire event internal convection could 
increase heat transfer from the heat source (fire) to the package internals. 
 
The information is needed to demonstrate compliance with 10 CFR 71.73. 

 
3-2 Explain why the thermal evaluation of the RH-TRU 72-B package does not consider a 

realistic configuration to determine package maximum temperatures and pressures. 
 
 Page 3.6.2-2 of the SAR states that “The use of a uniform radial gap is appropriate for 

NCT and HAC evaluations even though the RH-TRU 72-B package is transported  
horizontally since the decrease in the radial gap on one side of a component will be 
offset by a corresponding increase in gap on the opposite side.” 

 
 However, the sensitivity study performed in the application (Section 3.6.2.3, “Radial 

Component Offsets”) states that temperature increases as large as 47°F were calculated 
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for some components.  This sensitivity of the results to the package configuration 
combined with other modeling assumptions (see Observation 3-1) could result in larger 
package temperatures and pressures, especially during HAC (fire). 

 
The information is needed to demonstrate compliance with 10 CFR 71.71 and 71.73. 

 
3-3 Explain how the total decay heat load of the RH-TRU 72-B package is verified to be at or 

below allowable limits before transport. 
 
 Page 3.6.1-6 of the SAR states that “For potential use with RH-TRU waste canister 

(fixed or removable lid canister, FLC or RLC, respectively) shipments, maximum decay 
heat loads were developed for a variety of 30-gallon drum payload densities from 12 to 
100 lb/ft3 using the thermal properties of polyurethane foam as a surrogate payload 
material.” 

 
 The above statement implies that a surrogate material was used to determine 

acceptable temperatures.  However, the application does not explain how to total decay 
heat load is verified and validated to be at or below allowable limits. 

 
The information is needed to demonstrate compliance with 10 CFR 71.71 and 71.73. 

 
Shielding 
 
5-1 Justify the procedure for qualifying contents as a distributed source. 

 
Section 5.5.4 “Determination of Acceptable Activity,” discusses the procedure for 
qualifying contents as a distributed source.  Case A states:  “For drums overpacked in a 
payload canister, the canister contents may be considered distributed if the measured 
surface dose rate of each drum in the canister varies by less than a factor of 10 from the 
average surface dose rate of all drums in the canister.”  Justify why this qualifies as 
“distributed” and discuss how it is ensured for these payloads that there is no 
reconfiguration during NCT or HAC that would cause the package to exceed regulatory 
external dose rate limits in 10 CFR 71.47 or 10 CFR 71.51(a)(2). 
 
This information is needed for the staff to determine compliance with 10 CFR 71.47 and 
10 CFR 71.51(a)(2). 
 

5-2 Justify how concentrated sources will be shored within the center of the internal payload 
container. 
 
Section 5.3.1, “Configuration of Source and Shielding,” states: “Under NCT, the sources 
are evenly distributed to, and centralized within each of the internal payload containers 
inside the payload canister.”  Discuss how a concentrated source (i.e., a source not 
distributed within the canister) will be shored within the center of the internal payload 
container.  Discuss how these shoring mechanisms survive NCT specified in 10 CFR 
71.71. 
 
This information is needed for the staff to determine compliance with 10 CFR 71.47. 
 

5-3 Clarify statements in the SAR that state that the distance from the source to the detector 
under NCT is maximized.   
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Section 5.3.1, “Configuration of Source and Shielding,” states:  “NCT assumptions 
maximize the distance from the source(s) to the nearest detector whereas HAC 
assumptions minimize the distance from the source(s) to the nearest detector.”  The staff 
does not understand this assumption and the discussion following.  Clarify this 
statement.  This modeling strategy has been used in package analyses that relied on 
pre-shipment measurement to meet regulatory dose rate limits to create a bounding 
source for HAC analyses.  However in evaluations used to establish activity limits for 
allowable contents, this would produce a non-conservative limit as any reconfiguration 
could cause dose rates to increase.  The staff believes that the distance to the detector 
should be minimized to establish the maximum amount of contents that would meet the 
regulatory dose rate limits.  This statement appears to be inconsistent with the first 
statement in this section that states:  “Under NCT, the sources are evenly distributed to, 
and centralized within, each of the internal payload containers inside the payload 
canister.” 
 
This information is needed for the staff to determine compliance with 10 CFR 71.47. 
 

5-4 Justify the source locations assumed under HAC. 
 
Section 5.3.1, “Configuration of Source and Shielding,” states: “Under HAC, these 
concentrated sources are coalesced to a single location just inside the confinement 
boundary for the RH-TRU waste canister and coalesced to two locations (98% of the 
coalesced sources is located just inside the shield insert and 2% is located just outside 
of the shield insert next to the confinement boundary for the canister) for the NS15 and 
NS30 neutron shielded canisters to conservatively bound NSC test results.”  Discuss 
more specifically the source locations used in the HAC analyses and justify that these 
locations produce the most conservative dose rate. 
 
This information is needed for the staff to determine compliance with 10 CFR 
71.51(a)(2). 
 

5-5 Justify the 10% margin used to account for source movement during NCT. 
 
Section 5.3.1, “Configuration of Source and Shielding,” states: “a 10% administrative 
margin in the compliance evaluation is used to effectively accommodate the potential for 
source movement during NCT.”  Justify that this 10% margin is enough to account for 
source movement during NCT.   
 
This information is needed for the staff to determine compliance with 10 CFR 71.47. 
 

5-6 Provide information on the effects of NCT on the canisters. 
 
Section 5.3.1.1, “RH-TRU 72-B,” includes a discussion on the effects of NCT on the 
package.  Discuss the effects of NCT on the required canisters: RHTRU Waste Canister, 
NS15 Neutron Shielded Canister, and NS30 Neutron Shielded Canister. 
 
This information is needed for the staff to determine compliance with 10 CFR 71.47. 
 

5-7 Provide more information on the locations of the dose rate tallies. 
 
Section 5.4.4, “External Radiation Levels,” provides some information on the locations of 
the tally surfaces used.  Provide additional information describing the locations of the 
dose rate tallies and demonstrate that these are the most limiting dose rate locations. 



-  5 - 
 

This information is needed for the staff to determine compliance with 10 CFR 71.47 and 
10 CFR 71.51(a)(2). 
 

5-8 Provide additional information on the distribution of the source contents within the 
canisters. 

 
Per Figures 5.5-1, 5.5-3, and 5.5-5, it appears as though the canisters under NCT are 
broken into three regions.  Discuss this modeling and state if the source is also broken 
into three regions.  Justify this assumption.   

 
This information is needed for the staff to determine compliance with 10 CFR 71.47.  
 

5-9 Provide additional information on the assumptions used with respect to self-shielding in 
the neutron source analyses. 
 
Section 5.5 states:  “For distributed neutron sources, the source was evaluated at a 
single density, 1 g/cc, which applies to any density in the source range without the use of 
a DCF since the Zr material does not attenuate neutrons.  Therefore, the distributed 
neutron source has an activity allowable that differs from the concentrated neutron 
source due to distance attenuation effects alone whereas the distributed gamma source 
has an activity allowable that differs from the concentrated gamma source due to 
distance and material attenuation effects.”  Justify these statements related to the 
neutron attenuation.  Given the fact that Zr does not attenuate neutrons, discuss why 
this was chosen for the modeling medium.  Describe whether any calculations were 
performed for a distributed source without any type of material assumed for the source 
to show that it is equivalent to a distributed source composed of Zr. 
 
This information is needed for the staff to determine compliance with 10 CFR 71.47 and 
10 CFR 71.51(a)(2). 
 

5-10 Update the SAR revision number in the footnote of the RH-TRAMPAC document. 
 
Activity limits referenced in the certificate of compliance refer to RH-TRAMPAC 
document which then refers to RH-TRU SAR Section 5.5.4.  The footnote to this 
reference states “current revision” of the SAR.  This should be updated to reflect the 
actual revision number (for example Revision 7) of the SAR. 
 
This information is needed for the staff to determine compliance with 10 CFR 71.47 and 
10 CFR 71.51(a)(2). 

 


