
 
 
 
 
      October 9, 2014 
 
 
 
Mr. Steven Sisley 
Licensing Manager 
EnergySolutions Products and Technology Group 
2105 South Bascom Ave., Suite 230 
Campbell, CA 95008 
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION FOR THE REVIEW OF THE 

MODEL NO. 8-120B PACKAGE 
 
Dear Mr. Sisley: 
 
By letter dated May 30, 2014, EnergySolutions (ES) submitted an application to amend the 
certificate of compliance (CoC) for the Model No. 8-120B package.  The application created four 
loading specifications, for payloads that are currently authorized, with their associated separate 
shielding analysis.  
 
In connection with the staff’s review of the application, we need the information identified in the 
enclosure to this letter.  We request that you provide this information by November 14, 2014.  If 
you are unable to meet this deadline, you must notify us in writing no later than October 31, 
2014, of your submittal date and the reasons for the delay.  The staff will then assess the impact 
of the new submittal date and notify you of a revised schedule.   
 
Please reference Docket No. 71-9168 and TAC No. L24923 in future correspondence related to 
this request.  The staff is available to meet with you to discuss your proposed responses.  If you 
have any questions regarding this matter, I may be contacted at (301) 287-0759. 
 

Sincerely, 
 
      /RA/ 

 
 
Pierre Saverot, Project Manager  
Spent Fuel Licensing Branch 
Division of Spent Fuel Management 
Office of Nuclear Material Safety 
  and Safeguards 
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Request for Additional Information 
for the  

Model No. 8-120B Package 
Docket No. 71-9168 

 
 

By letter dated May 30, 2014, EnergySolutions (ES) submitted an application to amend the 
certificate of compliance (CoC) for the Model No. 8-120B package.  The application created four 
loading specifications.  Each loading specification is the combination of a particular payload 
type, any secondary container for which credit is taken in the analysis, and any condition to be 
placed on the shipment or during its preparation.  All loading specifications are for payloads that 
are currently authorized, in Revision 20 of the CoC, with their corresponding separate shielding 
analysis.  
 
This request for additional information (RAI) identifies information needed by the staff in 
connection with its review of the application.  The staff reviewed the application using the 
guidance in NUREG 1609, “Standard Review Plan for Transportation Packages for Radioactive 
Material." 
 
Each individual RAI describes information needed by the staff to complete its review of the 
application and to determine whether the applicant has demonstrated compliance with the 
regulatory requirements. 
 
1. Justify that the “secondary containers”, required for all loading specifications, remain 

intact during 10 CFR 71.71 tests.  
 
The applicant relies on “secondary containers” for all loading specifications.  For each 
loading specification, the applicant credits the “secondary container” for providing a 
specific function. The applicant needs to demonstrate through a structural analysis that 
the “secondary container” is capable of performing those functions throughout all normal 
conditions of transport (NCT) tests specified in 10 CFR 71.71, i.e., without damage or 
change to their geometric form because the applicant credits them to restrain movement 
of the contents.  

 
This information is required by the staff to determine compliance with 10 CFR 71.47. 

 
2. Provide more specific information on the description of the “secondary container” for 

loading specification 8-120B-1 “General Sources.” 
 

For loading specification 8-120B-1 “General Sources,” a “secondary container” is 
required as reflected in the Operating Procedures in Chapter 7 of the safety analysis 
report (SAR).  The purpose of this container is to prevent highly activated source 
material from migrating up into the chamfer region, as this was not considered in the 
NCT models.     
 
The staff finds that the information, in Table 1-2 of the SAR, describing the requirements 
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for this payload under “Secondary Container” does not provide the user with enough 
information in selecting an appropriate secondary container.  Operating Procedure 
7.1.10 states “Perform two independent physical verification of the secondary container’s 
closure system to ensure that it is properly closed and secured.”  This requirement was a 
condition of Revision No. 19 of the CoC, incorporated in Chapter 7 of the SAR for 
Revision No. 20 of the CoC.   The staff inserted this condition with the expectation that 
ensuring that it is properly closed meant that it should be a solid piece to the extent that 
material could not migrate around the cask interior.   
 
The requirements in Table 1-2 should be updated to accurately reflect allowable 
secondary containers.  The applicant needs to provide at the minimum the following 
information: 

a) Specify that the “secondary container” has no holes, 
b) Provide specifications and drawings for the “secondary container”, and 
c) Specify the lid and the means for securing the lid to the “secondary container”. 

This information is required by the staff to determine compliance with 10 CFR 71.33. 
 
3. Provide drawings for the “secondary containers” for loading specifications 8-120B-3 and 

8-120B-4. 
 

Table 1-2 states that secondary containers are required for loading specifications 8-
120B-3 and 8-120B-4.  Section 5.1 (bullet #4) of CALC-12GCL1-02 Rev. 0, “Shielding 
Calculation for Loading Specification 8-120B-3 (Reformed Residue),” states that the 
modeled HIC bounds that given in Drawing No. C-003-001456-007.  The staff cannot 
locate this drawing in Section 1.3 of the SAR.  Please provide this drawing and update 
Table 1-2 to include a reference to this drawing as done for loading specification 8-
120B-2.  Include also a drawing for the required secondary container for the loading 
specification 8-120B-4, “Resins and Filter Media.”  
 
The staff is aware that the height and wall thickness are variable; however, since these 
are required components, the CoC must be able to reference drawings for these 
components.  Provide drawings detailing important features and material compositions 
for these components. 

 
This information is required by the staff to determine compliance with 10 CFR 71.33. 

 
4. Clarify, throughout the SAR and the operating procedures, the rationale for the selection 

of “secondary containers,” “HICs,” and “liners” for each of the four loading specifications. 
 

With all four different loading specifications, each requiring a different kind of “secondary 
container,” the staff finds that the applicant needs to provide additional information 
clearly discussing the requirements for and use of each “secondary container.”  It also 
appears that the applicant uses the terminology “secondary container,” “HIC,” and “liner” 
interchangeably throughout the SAR.  The staff finds this to be confusing as these 
components are not all interchangeable in the sense that a “secondary container” is not 
necessarily the same as a “liner.”  The applicant needs to: 

 
a) Update the operating procedures to discuss which ones are applicable to the 
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“secondary containers”, “liners” or “HICs”,  
b) Update the SAR with a consistent terminology for “secondary container,” “HIC,” 

and “liner.” 
 

This information is required by the staff to determine compliance with 10 CFR 71.33. 
 
5. Provide definitions for non-volumetric sources and update Table 1-2 to include all non-

volumetric sources. 
 

In Table 1-2 of the SAR, the description of the “payload” for loading specification 8-
120B-1, “General Sources,” states that “volumetric sources (Table 5-5, columns 2, 4, or 
5) are valid for mass densities less than 9.0 g/cc.”  The staff finds this unclear as this 
payload specification also allows non-volumetric sources (analyses do include “point 
source” geometry).  This description in Table 1-2 should be updated to more accurately 
reflect the allowable contents. 

 
This information is required by the staff to determine compliance with 10 CFR 71.33. 

 
6. For loading specification 8-120B-2, clarify what “60Co-dominated sources” mean in Table 

1-2 and justify that this is appropriate for defining the source term of the contents. 
 

In Table 1-2 of the SAR, the description of the “payload” for loading specification 8-
120B-2, “Activated Steel,” includes a bullet that states:  “60Co-dominated sources.”  The 
staff does not understand this bullet.  Although the analysis for this loading specification 
assumes Co-60 as the source nuclide, it also assumes steel as the source material.  
The self-shielding of this material is credited in the analysis, as well as its density used 
in the activity per gram calculations.  Therefore, other Co-60 dominated sources that are 
not comprised of steel may not be represented by that analysis.  The applicant should 
provide additional information on what is meant by this bullet and justify that the analysis 
for activated steel would also represent these other Co-60 sources. 

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

 
7. Provide information on all possible orientations of the package during loading, 

transportation, and unloading operations, and  justify the assumptions used in the CRUD 
analysis for loading specification 8-120B-2, “Activated Steel.” 

 
The applicant needs to justify the location of the removable contamination (CRUD) for 
loading specification 8-120B-2, “Activated Steel,” Or provide shielding calculations to 
demonstrate compliance with the regulations with consideration of the CRUD locations 
under all possible orientations of the package.  The calculation file for this loading 
specification, CALC-12GCL1-001, Rev. 0, states in Section 9.3.1 “Under NCT, it is 
assumed that any non-fixed CRUD that leaves the waste surfaces will fall to the bottom 
of the liner/cask cavity, due to gravity (the cask is shipped in an upright orientation).”   
 
The staff did not find where the shipping orientation of the package was specified in 
either the CoC or in Chapter 7 of the SAR, “Operating Procedures.”  The applicant 
needs to state if vertical shipping of the cask should be a condition of the CoC or, if not, 
justify that the removable contamination at the bottom of the cask is a conservative 
assumption. The information submitted with this RAI should be used to address 
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concerns raised in RAI Nos. 9 and 13. 
 

This information is required by the staff to determine compliance with 10 CFR 71.47. 
 
8. Provide further justification for assuming Co-60 is the only source nuclide in activated 

steel when the steel has shorter decay times. 
 

Page 5-36 of the SAR says: “Co-60 is typically the only significant contributor to package 
external dose rate and therefore source limits may be specified by Co-60 specific activity 
alone.”  Although the staff finds that Co-60 is the most significant contributor to the 
external dose rate, contributions from other nuclides are not non-existent.  
 
In Section 5.8.2.1 the applicant provides Reference 5.6.6 (Kyo-Youn Kim, et al, 
“Preliminary Estimation of Long-Lived Activation Products in the Reactor Structures of 
SMART,” Progress in Nuclear Science and Technology, Vol. 1, p. 24-27, 2011) to justify 
that Co-60 is the only contributor to external dose.   
 
The staff has reviewed this article and does not necessarily find that it is representative 
of all activated steel that could be shipped under this loading specification.  The 
evaluations performed for this report are targeted at long-lived activation products.   
 
The staff’s experience with other activated steel analysis with a relatively short decay 
time (less than 1 year) show that other short-lived radionuclides with significant gammas 
can also have some contribution to external dose rates (such as Fe-59, Co-58, and Mn-
54).  Although these nuclides are still a minor contributor compared to Co-60, 
characterizing activated steel only by Co-60 would neglect these other nuclides in these 
cases.   
 
The applicant should (i) explain how these potential non-conservatisms are addressed 
within the assumptions of the analysis or (ii) specify a minimum decay time for activated 
steel shipped under loading specification 8-120B-2. 

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

 
9. Clarify, for loading specification 8-120B-3, “Reformed Residue,” how the source 

concentration is determined for the NCT evaluation. 
 

CALC-12GCL1-002, Rev. 0, “Shielding Calculation for Loading Specification 8-120B-3 
(Reformed Residue),” Section 5.1, Bullet #4, discusses the modeling of the HIC.  The 
HIC dimensions are reduced and the HIC wall thickness is increased, thereby minimizing 
the volume that the reformed residue occupies.  Discuss why this approach is 
conservative.   
 
The staff understands that minimizing the source dimensions would create a more 
concentrated source but, from the discussion in Section 4.2 of this calculation file, it 
appears to the staff that the NCT calculations inherit the source concentration produced 
from the hypothetical accident conditions (HAC) calculations to show that this same 
source would produce dose rates much higher than regulatory limits for packages at 
their pre-shipment conditions and under NCT, thus, demonstrating that a source that 
meets NCT dose rate limits would also meet HAC dose rates.  Reducing the source 
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volume from that used in the HAC analysis reduces the overall amount of the source if 
the source concentration remains constant.  Clarify how this evaluation is performed.  

 
This information is required by the staff to determine compliance with 10 CFR 
71.51(a)(2).  

 
10. Justify that the orientation used in the package model for loading specification 8-120B-3 

“Reformed Residue” is bounding. 
 

For the pre-shipment and NCT models, the HIC is reduced in size and does not fill the 
entire cavity; and, within the HIC, the reformed residue content also does not fill the 
entire HIC.  The applicant needs to discuss how the HIC is modeled within the 8-120B 
cavity and how the reformed residue is modeled within the HIC.  The applicant needs 
also to justify that this is bounding.  Because there are no restrictions on package 
orientations currently within the CoC or operating procedures, the canister and material 
could be in any orientation during a shipment.  The possibility of source relocation and 
the impact to dose rates should be evaluated. 

 
This information is required by the staff to determine compliance with 10 CFR 71.47. 

 
11. Demonstrate  that the modeling of the materials used for Loading Specification 8-120B-

3, “Reformed Residue,” is bounding for all proposed contents allowed under this loading 
specification. 

 
There are no requirements in Table 1-2 or Section 5.9.6 for specific material composition 
or density of the reformed residue.  Justify that the constituents and density in Table 5-8 
used to model this material bound the material density and composition of all reformed 
residue allowed under this loading specification.   
 
Table 1-2 states that the HIC required for this loading specification is made of “polymer.” 
Justify that the composition “polyethylene” specified in Table 5-8 is bounding or 
representative for this component.   
 
The staff did not locate Reference 8.4.1 “EnergySolutions Specification ES-M-175, 
“Polyurethane Foam Specification.”  Provide the information from this reference justifying 
that the foam specification is bounding or representative.   

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

 
12. Justify that the modeling of the materials used for loading specification 8-120B-3 “Resins 

and Filter Media” is bounding. 
 

Justify that 2.3 g/cm3 carbon is bounding for all contents allowed under this specification. 
The applicant also needs to provide the modeled dimensions of the “secondary 
container,” and include allowable dimensions of this component in this specification, 
either in Table 1-2 or Section 5.10.5, or in the requested drawing.  

 
This information is required by the staff to determine compliance with 10 CFR 71.47 and 
10 CFR 71.51(a)(2). 
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13. Correct the typographical error in Table 1-2 under loading specification 8-120B-3, 

“Reformed Residue.”  
 

In Loading Specification 8-120B-3, “Reformed Residue,” the sentence, under “Payload”, 
“Use Loading Specification 8-120B-1 for partial fills where RR volume is ≥ 94 cubic feet,” 
should be corrected with ≤ (less than or equal to). 

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

 
14. Justify that the reformed residue under loading specification 8-120B-3 cannot 

redistribute under NCT. 
 

Table 1-2 and Section 5.9.1 of the SAR state that:  “in order to use Loading Specification 
8-120B-3 … there must be at least 94 cubic feet of RR.”  Section 5.9.3.1.1 states: “The 
HIC is modeled as a 1-inch thick right circular cylindrical polyethylene shell surrounding 
94 cubic feet of RR (approximately 80% of the HIC cavity height) at 2.0 g/cc density.”  
 
Since the RR will only fill up to 80% of the HIC cavity height, it is then possible that 
limiting measurements may not include sources in places where more limiting 
measurements could happen.  For instance, the Model No. 8-120B package has a 
streaming path near the top of the package.  If there is no source present in this area at 
the time of pre-shipment, staff questions how then the source is prevented from 
relocating nearer to this location during transport.  
 
The applicant needs to justify that, under NCT, the reformed residue cannot redistribute 
to a location producing higher external dose rate levels. 

 
This information is required by the staff to determine compliance with 10 CFR 71.47. 

 
15. Demonstrate that the reformed residue source, in loading specification 8-120B-3, is 

always homogeneous. 
 
Section 5.9.1 of the SAR states: “RR [reformed residue] is extremely homogeneous and 
mechanically stable; therefore, it cannot shift or reconfigure in ways that will increase 
exterior dose rates.  Thus, it is possible to extrapolate pre-shipment measurements to 
predict the package dose rates under the tests specified in 10 CFR 71.47 and 10 CFR 
71.51.”   
 
Demonstrate that the reformed residue is a homogeneous content and cannot 
redistribute during NCT and that the homogeneous source used in the HAC analysis 
would not be different from its pre-shipment state.  Provide information such as sampling 
data in terms of concentration, distribution of radioactive materials, and dose rate 
profiles from previous shipments to demonstrate that concentrations do not change 
during NCT or HAC.  Discuss whether or not the reformed residue is capable of 
compaction or settling during transport. 

 
This information is required by the staff to determine compliance with 10 CFR 71.47 and 
10 CFR 71.51.   
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16. Provide more specific details on the how appropriate selection of instrumentation can be 

made for measuring pre-shipment dose rates for loading specification 8-120B-3 
“Reformed Residue” given the uncertainty in the radiation field.   

 
Section 5.9.6.2 “Pre-Shipment Survey Requirements” states:  “Instrumentation for 
radiological monitoring shall be selected based on the type of radiation expected, type of 
measurement required, maintenance and calibration requirements, limits of detection, 
ruggedness, and versatility.”  Section 5.9.1 states, “It is desirable to qualify payload 
sources by measurement rather than calculation because of the large conservative 
uncertainties typically present in source term characterization of the incoming RR 
process feed materials.”  Instrumentation selected for performing radiological surveys 
are based on the expected radiation field.  If there is much uncertainty in the source term 
(and hence the resulting radiation field), the staff is not sure how appropriate 
instrumentation will be selected and calibrated.  Discuss the procedure for performing 
this measurement given the uncertainty in source term.  Include details in the operating 
procedures as necessary.  Describe the information that will be given to the personnel 
performing the measurement with respect to the radiation type and strength to ensure 
that appropriate equipment can be selected.   
 
This information is required by the staff to determine compliance with 10 CFR 71.47. 
 

17. Justify that a 15% margin to dose rate limit for Loading Specification 8-120B-3 
“Reformed Residue” is enough to account for all intended uncertainties within this 
loading specification. 
 
Despite the recommendations for instrument accuracy in regulatory guidance documents 
and calibration standards, the calibration accuracy is not typically a regulatory 
requirement.  Since measurement is the only mechanism in which the 8-120B is using to 
demonstrate compliance with NCT dose rate limits for the 8-120B-3 loading 
specification, in this case the measurement uncertainty becomes an important value that 
must be specified in the CoC or operating procedures.  Include a statement within the 
operating procedures or the staff will add a statement to the CoC similar to:  “the 
instrument reading for the dose rate measurement shall be within ±10% of the true 
exposure delivered.”  Based on Table 6-3 within CALC-12GCL1-002, Rev. 0, “Shielding 
Calculation for Loading Specification 8-120B-3 (Reformed Residue),” the staff is 
assuming that 5% already accounts for changes between the pre-shipment and NCT 
configuration.  This allows ±10% to account for measurement uncertainty.  A value 
different than ±10% can be chosen, however any value selected must be specified in the 
operating procedures and/or CoC and the chosen value must be justified.     
 
Guidance documents on the implementation of radiation protection programs across 
NRC regulated activities including Regulatory Guide 8.21, “Health Physics Surveys for 
Byproduct Material at NRC-Licensed Processing and Manufacturing Plants,” typically 
indicate that instrumentation is calibrated to ±20% and uncertainty of the calibration 
source is typically ±5% (as determined by NIST).  Justify how the ResinSolutions site 
achieves an accuracy of ±10% for these specific measurements by submitting examples 
of specific procedures and/or calibration documentation.   
 
This information is required by the staff to determine compliance with 10 CFR 71.47. 
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18. Add more specific language to the operating procedures for the measurement 

procedures used to determine compliance with 10 CFR 71.47 dose rate limits for loading 
specification 8-120B-3.   

 
The staff finds that the language used to specify the measurement procedures in Section 
5.9.6.2 does not contain enough information for the staff to review.  The staff finds that 
the measurement procedures are important in making appropriate and accurate dose 
rate measurements.  The staff finds that ANSI N14.36 “For Radioactive Materials – 
Measurement of Radiation Level and Surface Contamination for Packages and 
Conveyances,” has appropriate information for measurement procedures for this type of 
measurement.  Incorporate the applicable sections, or equivalent language into the 
operating procedures.  Include details that are known to be specific to the 8-120B 
package with the reformed residue content (loading specification 8-120B-3).  Sections 
4.1.2, 4.1.3, 4.1.4, 5.1, 5.2, 5.3 and 5.5 of ANSI N14.36 has information that the staff 
finds acceptable for performing this type of radiation survey.     
 
This information is required by the staff to determine compliance with 10 CFR 71.47. 

 
 


