
   
 

 
 
 
 
 

April 20, 2010 
 
 
 
Mr. Anthony Patko 
Director, Licensing 
Engineering 
NAC International 
3930 East Jones Bridge Road, Suite 200 
Norcross, GA 30092 
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION FOR REVIEW OF THE 

CERTIFICATE OF COMPLIANCE NO. 9235, REVISION FOR THE MODEL NO. 
NAC-STC PACKAGE 

 
Dear Mr. Patko: 
 
By letter dated December 17, 2009, NAC International requested the U.S. Nuclear Regulatory 
Commission to revise the Model No. NAC-STC package Certificate of Compliance No. 9235, to 
incorporate the Dairyland Power Cooperative’s LaCrosse Boiling Water Reactor (LACBWR) as 
authorized content. 
 
In connection with our review, we need the information identified in the enclosure to this letter.  
Additional information requested by this letter should be submitted in the form of revised Safety 
Analysis Report pages.  To assist us in scheduling staff review of your response, we request 
that you provide this information by May 21, 2010.  If you are unable to provide a response by 
that date, our review may be delayed. 
 
Please reference Docket No. 71-9235 and TAC No. L24408 in future correspondence related to 
this request.  The staff is available to meet to discuss your proposed responses.  If you have 
any questions regarding this matter, I may be contacted at (301) 492-3339. 
 
      Sincerely, 
 
 
      /RA/ 
 
      Kimberly J. Hardin, Senior Project Manager 
      Licensing Branch 
      Division of Spent Fuel Storage and Transportation 
      Office of Nuclear Material Safety 
        and Safeguards 
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Request for Additional Information 
NAC International 

Docket No. 71-9235 
Certificate of Compliance No. 9235 

Model No. NAC-STC Package 
 
 

By letter dated December 17, 2009, NAC International (NAC or the applicant) requested the 
U.S. Nuclear Regulatory Commission to revise the Model No. NAC-STC package, Certificate of 
Compliance No. 9235, to incorporate the Dairyland Power Cooperative’s LaCrosse Boiling 
Water Reactor (LACBWR) as authorized content. 
 
This request for additional information (RAI) identifies information needed by the U.S. Nuclear 
Regulatory Commission staff in connection with its review of the application.  The requested 
information is listed by chapter number and title in the applicant’s SAR.  NUREG-1617, 
"Standard Review Plan for Transportation Packages for Spent Nuclear Fuel," was used by the 
staff in its review of the application. 
 
Each individual RAI describes information needed by the staff for it to complete its review of the 
application and to determine whether the applicant has demonstrated compliance with 
regulatory requirements. 
 
Chapter 1.0  General Information 
 
For future reference, use the same set of units in all tables providing the same information.  
English and metric units should not be mixed. 
 
1-1 Show the metallic seals of the cask and their specifications on the applicable drawing. 
 
The drawings provided with the application for the Model No. NAC-STC for the LACBWR 
content do not appear to identify and specify the metallic cask seals which are required to 
provide for a leaktight containment boundary. 
 
This information is necessary to determine compliance with 10 CFR 71.33. 
 
Chapter 2.0  Structural Review 
 
2-1 Provide rationale for the various dynamic amplification factors used in the static 

evaluations of dynamic drop load conditions. 
 
No basis was provided for the use of various g-loads used in the analysis of Normal Conditions 
of Transport (NCT) or Hypothetical Accident Conditions (HAC). 
 
This information is necessary to determine compliance with 10 CFR 71.71 or 71.73. 
 
2-2 Demonstrate that the applied 20g dynamic amplification factor is conservative, given the 

very small Margin of Safety (0.06) (Section 2.11.6.12.4) for the support disk stresses due 
to a 1-foot side drop.            
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Given the uncertainties present in dynamic analysis and given that “the canister wall and inner 
shell have different radii” and “a gap exists between the two surfaces” (page 2.11.6.13-4), staff 
does not have reasonable assurance that the analysis presented is conservative. 
 
This information is necessary to determine compliance with 10 CFR 71.71. 
 
2-3 Demonstrate that the applied 55g dynamic amplification factor is conservative given the 

very small Margin of Safety (0.05) (Section 2.11.7.8.4) for the support disk stresses due 
to a 30-foot side drop. 

 
Given the uncertainties present in dynamic analysis and given that “the canister wall and inner 
shell have different radii” and “a gap exists between the two surfaces” (page 2.11.6.13-4), staff 
does not have reasonable assurance that the analysis presented is conservative. 
 
This information is necessary to determine compliance with 10 CFR 71.71. 
 
2-4 Provide a detailed explanation of the origin of the acceleration values applied to the fuel 

tube for the fuel rod buckling analysis. 
 
The applicant stated that “the accelerations from the 30-foot end drop of the cask are applied in 
this analysis.”  Without further explanation of what the source of the applied acceleration is, as 
well as the methodology for obtaining it, staff is unable to make a safety finding with respect to 
fuel rod performance. 
 
This information is necessary to determine compliance with 10 CFR 71.73. 
 
2-5 Justify the choice of the 11.2 degree basket orientation with the damaged fuel shifted to 

the top of the basket as the worst case angle and load condition. 
 
No justification was provided to support the assertion that this was the worst case. 
 
This information is necessary to determine compliance with 10 CFR 71.71. 
 
2-6 Revise the text in the second paragraph on page 2.11.7.8-28 to be consistent with Table 

2.11.7.8-14 in Section 269 or vice versa, whichever is correct. 
 
The text In the second paragraph on the referenced page gives a Margin of Safety of +0.26 for 
Section 269 as listed in the referenced table.  Section 269 shows a Margin of Safety of 0.14. 
 
This information is necessary to determine compliance with 10 CFR 71.73. 
 
2-7 Clarify the meaning of the phrase “may be placed in an ancillary fuel handling sleeve.” 
 
This phrase is used in SAR Section 1.4.1 when describing the handling of damaged fuel.  The 
reviewer is not familiar with the term “ancillary fuel handling sleeve.” 
 
This information is needed to determine compliance with 10 CFR 71.55(b)(1) and 71.55(d). 
 
2-8 Include the spring mass in the various tables in the SAR that describe fuel 

characteristics.  Provide a reference for the mass. 
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SAR Section 3.6.4.4 contains a calculation used to determine the gas fill in the rods.  The 
calculation used the spring mass but none of the fuel characteristics tables contain the spring 
mass. 
 
This information is needed to determine compliance with 10 CFR 71.43(f). 
 
2-9 Revise the SAR to add, and will be referenced in the CoC, a plan to ensure, that for any 

Multi-Purpose Canister (MPC) that has spent an extended time in storage, that the 
contents and MPC itself meet all the requirements of the CoC.  This plan should include 
inspections to obtain data, or analysis to support that: 1) the mechanical and thermal 
properties of the components of the MPCs related to safety, and 2) the contents, have 
not degraded during the storage period.  Provide evidence that removal of the MPC from 
the storage overpack will not damage the MPC, and impact safety. 

 
All the mechanical and thermal properties of the materials of construction of the MPC used in 
this Part 71 analysis are for pristine materials.  Many of the MPCs were constructed and loaded 
many years ago, and have been on a storage pad for a considerable number of years.  The 
materials properties used for the evaluation of the safety systems and contents of the MPCs 
that have already been in storage service must be representative of the conditions at the time of 
transport, not at the time of the loading of the MPC.  No evidence was presented to indicate that 
the thermal and mechanical properties of the MPCs or contents have not degraded during 
storage and are still applicable to the transportation evaluation.  No consideration has been 
given in the SAR to the potential damage that may occur to the MPC during its removal from the 
storage overpack. 
 
This information is needed to meet any thermal, shielding, criticality, or structural requirements 
of 10 CFR Part 71 where the materials properties are integral to the response of the system. 
 
Chapter 3.0  Thermal Review 
 
3-1 Explain in the SAR Section 3.6.4.4 the consequences of a failed TSC upon the cask 

pressure and compare it to the design pressure of the cask.  Also, explain why the 
application is demonstrating that the canister boundary remains intact along with any 
advantage this has upon the cask containment. 

 
Since this is a transportation package, credit is not usually given to any benefit the canister 
could provide from remaining intact.  Pressure is usually calculated as a result of a non-
mechanistic failure of fuel (i.e., 3% for NCT and 100% for HAC) upon the containment boundary 
(i.e., cask).  Likewise a non-mechanistic failure of the canister should also be postulated. In 
Section 3.6.4.4 under the heading “Cask Pressure Calculation” states that cask pressures are 
calculated assuming a TSC failure, but no values are provided. 
 
This information is needed to determine compliance with 10 CFR 71.33. 
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Chapter 4.0  Containment Review 
 
4-1  Revise Table 4.1-1 to identify the LACBWR spent fuel assemblies as part of the 

allowable contents under condition type B, in the “Content Condition” section of the 
table. 

  
Section 4.1 states that “the components of the containment boundary are described in Table 
4.1-1 as a function of the containment condition and contents,” and it establishes that the 
LACBWR spent fuel assemblies are included under containment condition B.  However, in 
Table 4.1-1 for Containment Condition B, the LACBWR spent fuel assemblies are missing under 
the section of “Content Condition” in the table.  Section 4.6.1 also refers to Section 4.1 for the 
containment boundary components description, but an explicit declaration of these components 
is unavailable for this application. 
 
This information is necessary to determine compliance with 10 CFR 71.33(a). 

 
4-2  Revise Section 4.6.3 to assure proper reference to the containment boundary system. 
 
Section 4.6.3 indicates that the HAC pressure is calculated assuming canister confinement 
failure, but it also states that the canister confinement boundary is maintained. Confirm that the 
containment vessel, which is part of the overpack, is the containment boundary relied to limit the 
release of contents below the leaktight level.  
     
This information is necessary to determine compliance with 10 CFR 71.73(c). 
 

Chapter 5.0  Shielding Review 

 
5-1 Update the SAR with clarifying information about the Transport Index(TI). 

 
In Section 1.0, on page 1-1, the SAR states:  “The NAC-STC is assigned a TI of 21 based on 
the shielding evaluation summarized in Section 5.1.4.”  Although conservative, the staff finds 
this statement to be inaccurate as it does not pertain to the LACBWR fuel.  Update the SAR with 
clarifying information about the TI. 

 
This information is necessary to determine compliance with 10 CFR 71.47. 
 
5-2 Provide a more detailed definition of the Dairyland Power Cooperative La Cross BWR 

fuel in addition to the information provided in Tables 1.4-4 and 1.4-5.   
 

Provide parameters such as:  fuel type, lattice, maximum active fuel length, minimum initial 
enrichment, number of fuel rods per assembly, fuel rod OD, minimum cladding thickness, pellet 
diameter, etc.  The table should be similar in nature to that given in Tables 5.6.2-1 and 6.8.2-1. 

 
This information is needed to satisfy the requirements of 10 CFR 71.33(b). 
 
5-3 Provide additional information justifying the condition of the package assumed for the 

NCT shielding analysis.   
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Provide information justifying that the condition of the impact limiters after the tests for NCT as 
specified in 10 CFR 71.71 is consistent with what was assumed in the shielding analysis during 
NCT.  In addition, provide information clarifying the statement on page 5.6.3-2 of the SAR that 
states that “the impact limiter diameter [is] truncated to match the diameter of the neutron shield 
shell.”  Clarify why, in Figure 5.6.3-2 of the SAR, it appears as though this is only performed for 
the upper and not lower impact limiter. 

 
This information is needed to satisfy the requirements of 10 CFR 71.43(f), 71.51 (a)(1), and 
71.71. 
 
5-4 Define and justify the assumptions used for the lead slump in the shielding analysis.   

 
Section 5.6.3.3 (page 5.6.3-2) of the SAR states that an account was made for the radial and 
axial lead slump due to the 30-foot drop.  Define and justify the amount of lead slump assumed 
in the analysis. 

 
This information is needed to satisfy the requirements of 10 CFR 71.51(a)(2) and 71.73. 
 
5-5 Provide additional information justifying the uniform moderator density assumption for 

the source term calculations.   
 
Section 5.6.2.3 of the SAR states: “The axial source profile applied in the shielding evaluation is 
based on a single in-lattice (core outlet) and out-lattice (core inlet) moderator density (see Table 
5.6.2-2).”  Clarify this statement.  It is unclear to the staff what the single value of the moderator 
density is.  The SAS2H input files in Figures 5.6.6-1 and 5.6.6-2 use the core outlet (0.434 
g/cm3) moderator density to generate the source term.  Provide additional justifying information 
that the uniform density assumption is conservative.  Include information about the energy 
spectra of the neutrons and gammas.  Table 5.6.2-10, as well as Figures 5.6.2-4 through 5.6.2-
6, show comparison in terms of gammas or neutrons per second and do not display any 
information about the energy spectra.   

 
This information is needed to satisfy the requirements of 10 CFR 71.33(b)(1).   
 
5-6 Provide additional information on the locations of the dose calculations.   
 
Provide the dimensions of the transport vehicle as well as the location of all of the dose points 
where doses are calculated in Tables 5.6.1-1 through 5.6.1-4 of the SAR.  Since the SAR 
specifies the use of surface detectors, it is not clear to the staff that the dose is being calculated 
in places where it is peaking and where there is streaming.   
 
This information is needed to determine that the limits in 10 CFR 71.47 are met. 
 
5-7 Provide additional information about the assumptions used for the NS-4-FR in the 

shielding analysis under HAC.   
 
Provide additional information explaining the basis for the assumed remaining elements of the 
NS-4-FR after an HAC fire.  Provide the basis for determining that there will be boron left and 
how much, and that it would still be equally distributed throughout the original space where the 
neutron shield was. 

 
This information is needed to satisfy the requirements of 10 CFR 71.51(a)(2) and 71.73. 
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5-8 Provide a representative output file for the source and shielding analyses.   
 
This information is needed so the staff can ensure that proper convergence is achieved and that 
the calculated radiation levels from the output files agree with those reported in the text.   
 
This information is necessary to ensure compliance with 10 CFR 71.47 and 71.51.   
 
5-9 Provide additional information on the package design parameters.   
 
Section 5.6.3.3 of the SAR states that:  “Features common to both the normal and accident 
conditions models are the inner lid vent and drain ports, the inner lid neutron shield, the bottom 
forging neutron shield, the annular expansion foam region below the neutron shield (modeled 
conservatively as void), radial neutron shield heat fins, and the lower rotating trunnions.”  The 
staff requires additional information on the geometry of “the annular expansion foam region” and 
the “radial neutron shield heat fins.”  Provide additional information on the geometry of these 
design features and reference a drawing number. 

 
This information is needed to satisfy the requirements of 10 CFR 71.33.    

Chapter 6.0  Criticality Review 
 
6-1 Provide additional information on the package design parameters.   
 
Include a drawing that specifies the top and bottom neutron shield thickness and location within 
the lid geometry, dimensions of the radial lead and neutron shields, and thickness of steel on 
the top and bottom (axial locations) of the cask (be specific about dimensions, e.g., include, 
height, radius, and distance from center of the cask).  Provide the thickness of the lead shield 
and its inner and outer radius.  Include design tolerances. 
 
This information is needed to satisfy the requirements of 10 CFR 71.33.    
 
6-2 Identify any established codes and standards used in the criticality design and control.   
 
Identify, describe, and justify the basis for any established codes and standards proposed for 
use. 
 
This information is needed to satisfy the requirements of 10 CFR 71.31(c).  

 
6-3 Provide additional information about the criticality analysis for NCT. 
 
Provide additional information demonstrating that a single package under NCT is subcritical or 
demonstrate that the infinite array calculations presented in Chapter 6 of the SAR bound that of 
a single package under NCT. 
 
This information is needed to satisfy the requirements of 10 CFR 71.55.   
 
6-4 Provide additional information on the assumptions used for the criticality analysis for the 

package under NCT.  
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It is unclear if the impact limiter was modeled for the criticality analysis of the package under 
NCT.   
 
This information is needed to satisfy the requirements of 10 CFR 71.55(d).   
 
6-5 Provide clarifying information about a statement in Section 6.8.3.2.2.   
 
Clarify the following statement in regard to assumption (g) about the canister lid modeling under 
“Basket and Canister Modeling” in Section 6.8.3.2.2:  “While potentially affecting transport 
calculations due to the change in calculated cavity length, and the corresponding component 
axial shift, there is no effect on storage calculations as fissile material is located at the bottom of 
the canister cavity.” 
 
This information is needed to satisfy the requirements of 10 CFR 71.55. 
 
6-6 Provide additional information on the modeling of the canister spacers for the criticality 

analysis.   
 
As stated on page 1.4-7 of the SAR, there are three aluminum honeycomb spacers placed 
above and below the canister.  State what materials were used when modeling these spacers 
for the criticality analysis and justify that this would give maximum reactivity of the cask 
configuration.  Specifically, provide information about what assumptions about flooding were 
used when calculating the maximum reactivity presented in Table 6.8.1-2.  Demonstrate that the 
most optimal flooding condition was found.   
 
This information is needed to demonstrate that the applicant has determined the maximum 
reactivity of the system per the requirements of 10 CFR 71.55(b). 
 
6-7 Provide a representative output file for the criticality analysis.   
 
The staff needs this information to determine that the multiplication factors from the output files 
agree with those reported in the evaluation.  In addition the staff needs this information to verify 
that the calculation passed important statistical checks and has appropriate convergence 
behavior.   
 
This information is necessary to determine compliance with 10 CFR 71.55(b). 
 
6-8 Provide additional information demonstrating that the damaged fuel model is 

conservative for the criticality analysis.   
 
Section 6.8.4.2.6 of the SAR states that the homogenous mixture cases presented in Table 
6.8.4-10 are less reactive than the heterogeneous cases.  However, the staff cannot find a 
direct comparison.  Provide information justifying this statement.  Include such information as 
the assumptions (internal and external moderation, component shift, combined tolerance model, 
NCT, HAC, etc.) in the calculations shown in Table 6.8.4-10.  Additionally, provide other 
calculations that were compared to when determining a conservative configuration of the 
damaged fuel model.   
 
This information is necessary to determine compliance with 10 CFR 71.55(b) and 71.83. 
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6-9 Provide additional information justifying that the interstitial and boundary conditions for 
the criticality array calculations are conservative.   

 
a. Page 6.8.4-1 of the SAR states that “reflective boundary conditions are applied to 

an independently generated cylindrical body surrounding the cask body.”  The 
staff finds that applying reflective surfaces to a cylindrical geometry may be 
inappropriate for this purpose since it would not simulate array conditions.  Justify 
that the cylindrical reflecting surface is representative or bounding of any square 
or hexagonal array configurations. 

b. Provide additional information justifying the distance of separation of the casks 
for array conditions 

 
This information is needed to satisfy the requirements of 10 CFR 71.59(a).   
 
6-10 Correct an information discrepancy relating to the value of the CSI in the SAR. 
 
Page 1-1 of the SAR states:  “The Criticality Safety Index (CSI) is zero, since an infinite number 
of packages with optimum moderation remain subcritical.”  This statement is inaccurate for the 
LACBWR fuel.  Section 6.8.1 (page 6.8.1-2) of the SAR states that the CSI is 100.  Correct the 
discrepancy. 
 
This information is necessary to determine compliance with 10 CFR 71.59(b). 
 
Chapter 7.0  Procedures of Operations Review 
 
7-1 Add a more complete description for the drying process to the operating procedure in 

SAR Section 7.6.1.  
 
Currently SAR Section 7.6.1 step 12 states: “Vacuum dry the canisters until dryness criterion 
are met.”  This is insufficient.  Steps including isolation of the pump, and criteria such as hold 
times and pressures should be included. 
 
This information is needed to satisfy regulation 10 CFR 71.43(d). 
 
Chapter 8.0  Acceptance Testing and Maintenance Program Review 
 
8-1 Perform the helium leak test on the entire containment boundary of the Model No. NAC-
STC. 
 
SAR Section 8.1.3, Leak Tests, does not commit to performing the leak test on the entire 
containment boundary including base metal.  It appears to limit the leak tests to welds, o-rings 
and plugs. 
 
ANSI 14.5-1997 suggests that the fabrication leak test be performed on the entire containment 
boundary.  Also, 10 CFR 71.51(a)(1) requires that  package must be designed, constructed, and 
prepared for shipment so that there would be no loss or escape of radioactive contents as 
demonstrated to a sensitivity of 10E-6 per hour under the tests specified in 10 CFR 71.71.  One 
way of demonstrating this requirement is to leaktest the entire containment boundary to leaktight 
conditions. 
 
This information is needed to satisfy regulations 10 CFR 71.51 and 71.71. 
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8-2 Clarify the use of Viton O-rings in the Model No. NAC-STC with LACBWR contents and 

their ability to meet the leaktight criteria. 
 
Drawing 871, Rev. 1, identifies Viton O-rings for use on the vent and drain ports.  In SAR 
Section 8.1.3, under “Viton O-ring Testing,” the applicant states that they are only leak tested to 
a sensitivity to 4.7 E-5 cm3/sec (helium), which does not meet the ANSI 14.5 leak tight criteria. 
 
This information is needed to satisfy regulation 10 CFR 71.51. 
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