
 

 
 

February 5, 2015 
 
 
 
 
Mr. Daniel Sullivan 
U.S. Department of Energy 
West Valley Demonstration Project  
10282 Rock Springs Road 
West Valley, NY 14171-9799 
 
SUBJECT: WEST VALLEY MELTER PACKAGE APPLICATION – REQUEST FOR 

ADDITIONAL INFORMATION 
 
Dear Mr. Sullivan: 
 
By letter dated October 16, 2014, you submitted an application for a special authorization for the 
West Valley Melter Package (WVMP).  The staff performed an acceptance review of your 
application and, by letter dated December 2, 2014, you responded to our request for 
supplemental information letter dated November 12, 2014.    
  
In connection with our detailed technical review, we need the information identified in the 
enclosure to this letter.  We request that you provide this information by March 31, 2015.  If you 
are unable to meet this deadline, you must notify us in writing no later than March 16, 2015, 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. 71-9797 and TAC No. L24959 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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DOCKET NO. 71-9797 
 

REQUEST FOR ADDITIONAL INFORMATION FOR THE 
WEST VALLEY MELTER PACKAGE 

 
By letter dated October 16, 2014, the U.S. Department of Energy (DOE) submitted an 
application for a special authorization for the West Valley Melter Package (WVMP).  The staff 
performed an acceptance review of the application and, by letter dated December 2, 2014, DOE 
responded to staff’s request for supplemental information letter dated November 12, 2014.    
 
This Request for Additional Information (RAI) identifies information needed by the staff in 
connection with its review of the WVMP package.  The requested information is listed by 
chapter number and title in 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 section 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. 
 
Chapter 2 Structural Evaluation 
 
2-1 Provide a detailed description and analysis for the tie-down configuration that will be 

used to secure the package to a trailer and/or rail car, including the corresponding free 
body diagrams that indicate all points of force application and all points of restraint. 

 
The current analysis for one of the options determines the stress in the attachment 
plates and welds based on overturning that does not include a full static analysis.  
Moments are summed about a rotation point to determine the reaction force and 
direction on the attachment plate required to stop rotation.  The horizontal component of 
this force is approximately 1500 kips, shared by two attachment plates.  The horizontal 
force applied to the center of gravity of the package is 10G, or 3,900 kips.  There is a 
force deficit of 2,400 kips to balance the forces in this direction that is not accounted for.    
 
It is also unclear how the 5G lateral force is restrained in that horizontal direction.  Again, 
the restraining force on the attachment plate is determined through a rotational analysis, 
but the lateral forces do not balance.   
 
Additionally, the staff is unclear as to the definition of a “sling angle penalty” (the 0.707 
factor) that was used to compute the lateral restraining force.  This appears to be 
associated with the angle of the tension member, but no free body diagram or other 
description is provided.   

 
This information is required to demonstrate compliance with 10 CFR 71.45(b). 

 
2-2 Justify the strain acceptance limit of 56% for the hypothetical accident condition (HAC). 
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The staff believes there is an error in Section 5.2, “Acceptance Criteria,” of Appendix 
2.12.2 (Calculation No. M-CLC-A-00497) for the strain limit.  In this calculation, the 
applicant computes the limiting triaxial strain, εL, using equation 5.6 from ASME B&PV 
Section VIII, Division 2, which states: 
 

 
 

In the above equation, εLu is determined from Table 5.7 of Section VIII, as the maximum 

of  and   for ferric steel, but the applicant uses the following 

equation to determine this value: 
 

 
 

This equation mixes values for ferric and stainless steel from Table 5.7, then replaces 
the constant 2 with 3 in the second equation when actual numbers are input into the 
equation.  Thus, the value of 57% is higher than it should be.   
 
Furthermore, in the final computation of εL, the applicant uses 100% for εLu (shown 
below) instead of the value that was computed to arrive at a triaxial strain limit of 56%, 
which appears to be too large by a factor of over 2. 
 

 
This information is required to demonstrate compliance with 10 CFR 71.51(a). 

 
2-3 Justify the analysis for the welded joints that attach the steel plates that comprise the 

walls, top, and bottom of the package. 
 

In accordance with Drawing No. 4005-DW-001, the welded joints between the plates that 
comprise the top, bottom, and walls of the package are 1 inch groove partial penetration 
welds with a 5/16 inch covering fillet weld in the inside.  Table 6-10 of Appendix 2.12.2 
states that the 4 inch and 6 inch steel walls are modeled with “three nodal layers through 
thickness.”  Figure 6-11 of Appendix 2.12.2 shows two layers of elements in the 4 inch 
steel plate and 3 layers of elements in the 6 inch plate.  Both of these explanations 
indicate that the connection, modeled as a full penetration weld, will have significantly 
more calculated strength than the as-built package with partial penetration welds.   

 
As an example, the capacity of a 1 inch groove weld, approximately 144 inches long,  
with a 70 ksi weld rod, is 3,000 kips (0.3x70x144x1, in accordance with the Steel 
Construction Manual, 13th edition).  Each corner consists of two groove welds and a 5/16 
inch fillet weld which results in a capacity of approximately 6,800 kips per corner.  The 
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corner drop results in a force 53,430 kips (137G) on the package which is very close to 
the capacity of all 8 corner welds, assuming they carry the load equally.  An appropriate 
analysis is needed to demonstrate the structural integrity of the welds and ultimately the 
performance of the package under HAC. 

 
 This information is required to demonstrate compliance with 10 CFR 71.51(a). 
 
2-4 Explain the results of the flat side down (hard impact) drop test in normal conditions of 

transport (NCT) for which the calculated shear stress exceeds the shear yield strength of 
the connector pins by almost 50%. 

 
In Section 6.10.4 of Appendix 2.12.2, the applicant reports, with no qualifying comment, 
shear stresses of 31,800 psi in the connector pins, which are almost 50% higher than 
the reported allowable shear stress of 21,600 psi.  For this same scenario, the applicant 
also reports 4 bolts in excess of the stress interaction requirement. 

 
 This information is required to demonstrate compliance with 10 CFR 71.51(a). 
 
2-5 Clarify the statement in Appendix 2.12.2 on sheet 85, “The loads on the shear pins that 

attach the impact limiter to the shock absorbers are not explicitly checked in the HAC 
drops.”   

 
Appendix 2.12.2 states:  “The loads in the shear pins that attach the impact limiter to the 
shock absorbers are not explicitly checked in the HAC drops.  The FEA model for the 
shear pins is constructed to represent accurate load versus displacement relations, so 
that behavior of the pins is assessed implicitly through impact limiter displacements.  
The only role these pins play is to keep the impact limiter in place during and after the 
NCT.  The construction of the impact limiter and the way it’s nested inside the GMP 
shock absorbers is such that the impact forces tend to self-energize the impact limiter to 
remain in place.”  
 
Section 2.1 of the application states that the 2 inch by 9 inch plate (secured to the shock 
absorbers by the connector pins) provides structural redundancy to the front wall bolts.  
The staff agrees that, in several drop scenarios, the impact forces tend to keep the 
impact limiter in place, and thereby keep the plate in place; however, there are several 
scenarios in which this is not the case.  If the connector pins fail, the impact limiter is no 
longer providing redundant structural support, and failure of the door bolts could cause 
significant gaps in the perimeter and face seals. 

 
As an example, for the NCT flat side down drop (1 foot), the applicant reports shear 
stresses in the connector pins in excess of the allowable shear stress (see RAI 2-4).  
This scenario generates 76Gs of force to the package.  The HAC flat side down drop (30 
feet) generates 546Gs of force, which is over 7 times that of the same NCT configuration 
with no reported stress analysis of the connector pins.   
 
For the HAC CG over side edge scenario, all bolts are reported to fail under the 137G 
load.  In the NCT CG over side edge scenario, the connector pins are loaded to 94% of 
their shear capacity for a 50G load.  Therefore, it is not unreasonable to assume that the 
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connector pins could fail under the load increase of 274%.  With the reported failure of 
the bolts, this could cause significant gaps in the door seal. 

 
Additionally, the connector pins are welded in place by means of a ½ inch groove weld.  
Assuming the weld is all around, the area of the weld is approximately 1 square inch and 
the capacity of each weld is 21 kips.  Further analysis is needed to ensure the structural 
integrity of these welds for NCT (including shock and vibration) and HAC tests and 
conditions. 

 
 This information is required to demonstrate compliance with 10 CFR 71.51(a). 
 
2-6 Provide both face seal gaps and perimeter seal gaps for the locations reported in the CG 

over front corner drop scenario.  In addition, confirm that the gaps are consistent or 
bounded by the assumptions used in the containment analysis. 

 
In Appendix 2.12.2, for the HAC CG over front corner drop, the face seal gap is reported 
for location numbers 5 and 6 with no corresponding perimeter seal gap.  Additionally, the 
perimeter seal gap is reported for location numbers 7 and 8 with no corresponding face 
seal gap.  The two gaps together will determine the actual opening in the door, which 
should be consistent with, or bounded by, the assumptions, e.g., leak path factor, used 
in the containment analysis. 

 
 This information is required to demonstrate compliance with 10 CFR 71.51(a). 
 
2-7 Justify the use of the Power Spectral Density curve (Figure 6-2 of Appendix 2.12.2) from 

SG-100, Appendix F, for determining the normal condition of transport vibration 
environment.   

 
For the Power Spectral Density to be representative of the package, the weight must be 
similar.  The Transportation Shock and Vibration Literature Review (PNNL-22514, June 
6, 2013), prepared for the Department of Energy by Pacific Northwest National 
Laboratory, indicates that “no studies were found that evaluated a rail transportation 
cask or other cargo similar in weight of a commercial light-water reactor used nuclear 
fuel rail transportation cask, about 300,000 lbs.”  In fact, the largest transportation 
package that was studied weighed 220,000 lbs, which is much less than the WVMP 
weight of 390,000 lbs. 

 
 This information is required to demonstrate compliance with 10 CFR 71.71(c)(5). 
 
2-8 Provide a comprehensive summary of the condition of the package after the test 

sequence, and address the extent to which components have been damaged and relate 
the package condition to the acceptance standards.  In addition, confirm that the 
condition of the package after the test sequence is consistent with, or bounded by, the 
assumptions, e.g., damage ratio and leak path factor, used in the containment analysis. 

 
Section 2.7.8 of the application discusses damage to the package, such as status of 
bolts, face seal displacement and concrete crush, following certain HAC tests and 
conditions, but does not properly aggregate the damage to the various components to 
describe the overall condition of the package following the entire test sequence.  For 
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instance, simply reporting the maximum face seal gap and maximum perimeter seal gap 
and comparing them to their respective available lengths does not adequately assess 
the condition of a “breach path” in the door seal.  The face seal gap and its associated 
perimeter seal gap are needed to adequately assess the condition of the door seal.  The 
seal gap alone is still not sufficient.  The condition of the concrete, the status of the bolts 
and connector pins, etc., need to be combined to properly describe the condition of the 
package after the HAC test sequence, in order to adequately assess the package 
performance with respect to containment and shielding regulations. 

 
 This information is required to demonstrate compliance with 10 CFR 71.51(a). 
 
2-9 List all areas for which the West Valley Melter Package is not in compliance with 10 CFR 

Part 71.  Describe the mitigating actions that have been taken to provide an equivalent 
level of safety for these areas of non-compliance. 

 
The application has been submitted under the “special package authorization” provision 
of 10 CFR 71.41(d) which states that the applicant shall demonstrate that the overall 
level of safety in transport for these shipments is at least equivalent to that which would 
be provided if all the applicable requirements had been met.  The applicant submitted a 
checklist that indicates compliance with all regulatory requirements pertaining to the 
structural evaluation of the package; however, the staff has noted several areas for 
which the package design is not in compliance.   
 
For example, the regulations state that the test conditions for NCT and HAC must be 
based on the ambient temperatures, preceding and following the test, constant at -20°F 
and 100°F.   Because the applicant has no fracture toughness testing data on the 6 inch 
and 4 inch thick carbon steel plates, the applicant established a limited service 
temperature (LST) of 3°F.  This is not in compliance with 10 CFR 71.71 or 10 CFR 
71.73, but can be accepted under 10 CFR 71.41.  In order to make a safety 
determination, the staff requires a justification for all areas not in compliance with the 
regulations. 

 
 This information is required to demonstrate compliance with 10 CFR 71.41(d). 
 
2-10 Provide either a technical justification for not performing the required fracture toughness 

testing or provide the following: (i) fracture toughness testing data for WVMP 516 Grade 
70, 4, and 6 inch plate material, (ii) welding procedure qualification record fracture 
toughness testing data, and (iii) fracture toughness testing data for welding material 
used. 

 
Appendix 1.3.5, Table 1, of the application states that ASME Code Section III, 
Subsection ND, Table ND-2311-1, exempts impact testing for the WVMP plate material.  
Contrary to the applicant’s position that fracture toughness testing can be exempted in 
accordance with Section III, Table ND-2311-1, the table only exempts 516 Grade 70 that 
is 2.5 inch and below in thickness with an LST above 0°F.  While the WVMP LST is 
listed as 3°F, the material thickness is 6 inch and 4 inch.   
 
In addition, the staff notes that even when fracture toughness testing is exempted in 
accordance with Table ND-2311, ND-2311(a)(8) specifically states that the exemptions 
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listed in Table ND-2311-1 do not apply to weld metal and welding procedure qualification 
impact testing.   
 
This information is required to demonstrate compliance with 10 CFR 71.33(a)(5). 
 

2-11  Provide fracture toughness testing data for the bolting material that meets the 
requirements of Table ND-2333-1. 
 
Appendix 1.3.5, Table 1, of the application indicates that the WVMP package is 
compliant with ASME Section III, ND-2128, for bolting material.  In accordance with ND-
2333, bolting material requires impact testing that meets the requirements of ND-2333-1.  
ND-2311(a)(2) exempts bolting below a nominal size of 1 inch; however, the closure 
bolts for the container lid are 1.5 inch diameter.  The staff was unable to find impact 
testing data for the WVMP bolting.    

 
This information is required to demonstrate compliance with 10 CFR 71.33(a)(5). 

 
2-12 Provide UT reports that show that the plate material that was used for the package 

meets the requirements of ASME Code Section III, Subsection NB. 
 
The WVMP package demonstrates equivalent safety with base materials approved by 
ASME and ASTM specifications, as applicable.  Appendix 1.3.5, Table 5, of the 
application indicates that a base metal UT was performed on the WVMP plate material in 
accordance with ASME Section III, Subsection NB.  However, no UT reports for this 
testing were provided.   
 
This information is required to demonstrate compliance with 10 CFR 71.33(a)(5). 
 

2-13 Provide a list of the WPSs that were used to weld the WVMP package, and identify the 
welding procedures used to weld each joint. 

 
Appendix 1.3.5, Table 5, of the application lists the welding filler materials used to weld 
the WVMP package; however, it is not identified which welding procedure specifications, 
listed in the WVDP Site Welding Manual, WVDP-352, were used to perform the welding 
on the WVMP package.   
 
In addition, the staff notes that E71T-8 weld filler material was used according to Table 
5, but none of the procedures listed in WVDP-352 specifies E71T-8 as a weld filler 
material.   
 
This information is required to demonstrate compliance with 10 CFR 71.31(c). 

 
2-14 Identify the sections or paragraphs of the application showing that the use of AWS D1.1 

is consistent with the requirements of ASME Code Section III, Subsection ND. 
 

The applicant states, in several locations in SAR Appendix 1.3.5, that its use of AWS 
D1.1 is equivalent to the requirements of ASME Code Section III, Subsection ND; 
however, the staff found several inconsistencies.   
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This information is required to demonstrate compliance with 10 CFR 71.31(c). 
 
Chapter 3 Thermal Evaluation 
 
3-1 Provide calculation results (tables, figures, etc.) to demonstrate that, during an HAC fire, 

the omission of natural convection heat transfer in the package air pocket is 
conservative. 

 
Page 3-24 of the application states that the inclusion or omission of natural convection in 
the air pocket inside the WVMP package gave mixed results for changes in the 
maximum calculated temperatures and pressure.  Therefore, the reported results are 
those calculated without natural convection.   
 
However, the applicant did not provide results for the case when natural convection is 
included.  The applicant needs to provide results for both cases in tabulated and graphic 
form for the staff to determine the adequacy of the analysis assumptions. 

 
The information is required to determine compliance with 10 CFR 71.71 and 71.73. 

 
Chapter 4 Containment Evaluation 
 
4-1  Address the following comments (a) through (e), as appropriate, for each of the isotopes 

in the table below, or revise the A2 values in Table 1 of calculation package X-CLC-G-
00121.  The subsequent calculations in calculation package X-CLC-G-00121 may also 
need to be revised. 

 
(a) Provide additional justification for the A2 value used in the calculation.  For the 

specific isotope, the A2 value used in the calculation was different from the A2 
value in 10 CFR Part  71, Appendix A, Table A-1. 

(b) Provide additional justification for the A2 value used in the calculation.  The A2 
value for this isotope was not in 10 CFR Part 71, Appendix A, Table A-1; address 
why a value from 10 CFR Part 71, Appendix A, Table A-3 was not used.  

(c) Provide additional justification for the A2 value used in the calculation.  It appears 
this A2 value was from 10 CFR Part 71, Appendix A, Table A-3; a brief 
justification for the value chosen should be provided.  

(d) Provide additional justification for the A2 value used in the calculation.  The 
isotope that was cited in the second column of the table below was not included 
in Table 1 of calculation package X-CLC-G00121.  

(e) Clarify if the isotope should be Rn-222 rather than Rn-22. 
 

Isotope A2 

(Ci/A2) from Table 1 of 
calculation package X-
CLC-G-00121 

A2 

(Ci/A2) from Table 
A-1 of 10 CFR 71 

NRC 
comment 
to be 
addressed 

Y-90 unlimited 8.1 (a)

Nb-95m included with Zr-95 not in Table A-1 (b)

Ba-137m included with Cs-137 not in Table A-1 (b)
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Hg-206 5.40E-01 not in Table A-1 (c)

Tl-206 Include with Bi-210m not in Table A-1 (d)

Tl-207 5.40E-01 not in Table A-1 (c)

Tl-208 included with U-232 not in Table A-1 (b)
Tl-209 included with U-232 not in Table A-1 (b)

Tl-210 5.40E-01 not in Table A-1 (c)

Pb-210m included with Th-229 not in Table A-1 (b)

Pb-211 5.40E-01 not in Table A-1 (c)
Pb-212 included with U-232 5.4 (a)

Pb-214 included with Rn-222 not in Table A-1 (b)

Bi-209 included with Pb-210 not in Table A-1 (b)

Bi-210 included with Pb-210 16 (a)

Bi-211 included with Ra-223 not in Table A-1 (b)

Bi-212 included with U-232 16 (a)

Bi-213 included with Th-229 not in Table A-1 (b)

Bi-214 included with Rn-222 not in Table A-1 (b)

Bi-215 5.40E-01 not in Table A-1 (c)
Po-210 included with Pb-210 0.54 (a)

Po-211 2.40E-03 not in Table A-1 (c)

Po-212 included with Pb-212 not in Table A-1 (b)
Po-213 included with Th-229 not in Table A-1 (b)

Po-214 included with U-230 not in Table A-1 (d)

Po-215 included with Ra-223 not in Table A-1 (b)

Po-216 included with U-232 not in Table A-1 (b)

Po-218 included with Rn-222 not in Table A-1 (b)

At-215 2.40E-03 not in Table A-1 (c)
At-217 included with Th-229 not in Table A-1 (b)

At-218 2.40E-03 not in Table A-1 (c)

At-219 2.40E-03 not in Table A-1 (c)
Rn-217 2.40E-03 not in Table A-1 (c)
Rn-218 included with U-230 not in Table A-1 (d)
Rn-219 2.40E-03 not in Table A-1 (c)
Rn-220 included with U-232 not in Table A-1 (b)

Rn-22 1.10E-01 not in Table A-1 (e)

Fr-221 included with Th-229 not in Table A-1 (b)

Fr-223 5.40E-01 not in Table A-1 (c)
Ra-224 included with U-232 0.54 (a)

Ra-225 included with Th-229 0.11 (a)

Ac-225 included with Th-229 0.16 (a)

Ac-228 included with Ra-228 1.4 (a)

Th-228 included with U-232 0.027 (a)

Th-231 included with U-235 0.54 (a)
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Th-234 included with U-238 8.1 (a)

Pa-233 included with Np-237 19 (a)

Pa-234 5.40E-01 not in Table A-1 (c)

Pa-234m included with U-238 not in Table A-1 (b)

U-235m unlimited not in Table A-1 (b)

U-237 included with Pu-241 not in Table A-1 (b)

Np-239 included with Am-243 11 (a)

 
This information is required to determine compliance with 10 CFR 71.51(a)(1) and (2). 

 
4-2 Clarify the following regarding the airborne release fraction and respirable fraction in 

calculation package X-CLC-G-00121. 
 

Calculation package X-CLC-G-00121, Section 2, “Background,” states that “Airborne 
Release Fraction (ARF) is the fraction that is aerosolized, normally assumed to be 10 
μm or less (Ref. 4),” and “Respirable Fraction (RF) is the fraction of the airborne material 
that is respirable (inhaled into the lungs).” 

 
From the DOE Handbook, it appears the phrase, “Normally assumed to be 10 μm or less 
(Ref. 4),” should modify the RF rather than the ARF. 

 
This information is required to determine compliance with 10 CFR 71.51(a)(1) and (2). 

 
4-3 Provide additional information to clarify the third bullet of Section 5.3.1, and the third and 

fourth bullets of Section 5.4.1 in the calculation package X-CLC-G-00121.  The 
subsequent calculations in the calculation package X-CLC-G-00121 may also need to be 
revised. 

 
In the third bullet of Section 5.3.1, it is not clear what each of the two numerical values 
that make up the leak path factor (LPF) represent or how each value ties to Reference 
12 of the calculation package X-CLC-G-00121.  The values in the third bullet of Section 
5.3.1 do not appear to be consistent with the values used in Tables 4, 5, and 6 of 
calculation package X-CLC-G-00121.  Both the third bullet of Section 5.3.1 and the third 
bullet of Section 5.4.1 appear to describe a combined leak path factor associated with 
the intact melter multiplied by the WVMP shell; yet, the numerical leak path factors are 
different in the two bullets.  The fourth bullet of Section 5.4.1 describes a leak path factor 
that represents no credit for the WVMP; yet, the third bullet of Section 5.4.1 appears to 
take credit for the WVMP shell. 

 
This information is required to determine compliance with 10 CFR 71.51(a)(1) and (2). 

 
4-4 Provide justification for the damage ratios (DR) based on the structural and thermal HAC 

analysis results and in Sections 5.4.2.1, 5.4.2.2, and 5.4.3 of calculation package X-
CLC-G-00121. 

 
It is not clear how the damage ratios provided in Sections 5.4.2.1, 5.4.2.2, and 5.4.3 of 
the calculation package X-CLC-G-00121 were derived, based upon the structural 
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analysis of the HAC conditions.  It is also not clear if the damage ratios considered the 
predicted maximum temperature of the low density cellular concrete (LDCC) during the 
HAC fire from Table 3-2 of the application. 

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

 
4-5  Provide additional information to clarify the difference between the respirable fraction 

(RF) values in the first and third bullets of Section 5.4.2.2 of calculation package X-CLC-
G-00121. 

 
The first bullet states the RF is equal to 1, while the third bullet states the RF is not 
applied. 

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

 
4-6 Clarify if the “ER term” in calculation package X-CLC-G-00121 is synonymous with the 

acronym, “EF,” escape fraction.  
 

The “ER term” is used on page 6 of 99, and on page 13 of 99, in calculation package X-
CLC-G-00121, but the acronym has not been defined.  The acronym “EF,” is used on 
page 4 of 99, page 5 of 99, and page 17 of 99, of calculation package X-CLC-G-00121 

 
This information is required to determine compliance with 10 CFR 71.51(a)(1) and (2). 

 
4-7 Clarify the use of DR = 0.001 and uncontained airborne release fraction (ARF) LDCC = 

7.5 x 10-3 in Table 3 of calculation package X-CLC-G-00121.  The subsequent 
calculations in calculation package X-CLC-G-00121 may also need to be revised. 

 
Table 3 states that the DR of glass is 0.001, while the first bullet of Section 5.4.1, as well 
as the value used in Tables 12,13, and 14, states the DR  is equal to 0.01.  Table 3 
states that the uncontained ARF LDCC is equal to 7.5 x 10-3, but this value is not 
described in Section 5.4.2. 

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

 
4-8 Clarify the use of the leak path factor (LPF) values in Tables 7 and 8 of calculation 

package X-CLC-G-00121.  The subsequent calculations in calculation package X-CLC-
G-00121 may also need to be revised. 

 
The values used in Tables 7 and 8 (LPFmelter multiplied by LPFWVMP) do not appear to be 
consistent with the value in the fifth bullet of Section 5.3.2.2 of the same calculation 
package which describes one value. 

 
This information is required to determine compliance with 10 CFR 71.51(a)(1). 

 
4-9 Clarify the use of LDCC Inside the Melter, equal to 2.03 x 10-10 in Table 11 of calculation 

package X-CLC-G-00121.  The subsequent calculations in calculation package X-CLC-
G-00121 may also need to be revised. 
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In Table 11 of calculation package X-CLC-G-00121, the summation of the release in 
terms of A2 of the LDCC Inside the Melter is equal to 2.03 x 10-10, whereas in Table 7 of 
calculation package X-CLC-G-00121 the summation is equal to 1.08 x 10-8. 

 
This information is required to determine compliance with 10 CFR 71.51(a)(1). 

 
4-10 Clarify the use of the ARF value in Table 18 of calculation package X-CLC-G-00121.  

The subsequent calculations in calculation package X-CLC-G-00121 may also need to 
be revised. 

 
The value used in Table 18 does not appear to be consistent with the value in the fourth 
bullet of Section 5.4.2.1 of the same calculation package. 

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

 
4-11 Provide additional information to address how the WVMP LPF, used in the NCT and 

HAC containment analysis, is appropriate for the containment boundary temperatures 
reached during the thermal NCT hot and HAC analysis. 

 
It appears that the maximum predicted temperature of the containment boundary Type 
516 steel plates, referred to as “Container” in Table 3-1 (with insolation, 100°F ambient) 
of the application slightly exceeds the structural temperature limit (200°F) in Table 3-5 of 
the application during NCT hot conditions.  Section 4.2 of the application did not address 
how the WVMP LPF used in the NCT containment analysis incorporated the thermal 
analysis results. 

 
It appears that the maximum predicted temperature of the containment boundary Type 
516 steel plates, referred to as “Container” in Table 3-2 of the application exceeds the 
average steel plate temperature limit (800°F) in Table 3-5 of the application during HAC 
conditions.  Section 4.3 of the application did not address how the WVMP LPF used in 
the HAC containment analysis incorporated the thermal analysis results. 

 
This information is required to determine compliance with 10 CFR 71.51(a)(1) and (2). 

 
4-12 Clarify, in Section 4.1.2 of the application, if the room temperature vulcanizing (RTV) is 

credited in the containment analysis. 
 

Section 4.1.2 of the application states that the gaskets of the five gasketed ports and the 
gasket of the bolted side door are not credited in the containment analysis, but it is not 
clear if the perimeter joint sealed with RTV is credited in the containment analysis. 

 
This information is required to determine compliance with 10 CFR 71.51(a)(1) and (2). 

 
4-13 Clarify if the calculations in Appendix 4.6.3 of the application take into account the H-3 in 

Table 1 of Appendix 4.6.2 of the application.  Alternatively, provide a justification for not 
including that isotope in the combustible gas generation calculations. 

 
In Table 1, “WVMP Radionuclide Content on October 1, 2013,” of Appendix 4.6.3 
calculation package F-CLC-G-00040, the isotope H-3 was not included in the 
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combustible gas generation calculations.  Table 1, “WVMP Radionuclide Content and A2 
Values,” of Appendix 4.6.2 of the application, lists the H-3 isotope under surface 
contamination, but it is not clear in the application if it is a combustible gas. 

 
This information is required to determine compliance with 10 CFR 71.43(d). 

 
Chapter 5 Shielding Evaluation 
 
5-1 Justify how using QADS is conservative for calculating dose rates of the package with 

the proposed contents. 
 

QADS is a fairly old point kernel computer code for computing absorbed dose rates 
outside the package.  However, QADS has not been formally compared to more modern 
methods such as those used in KENO or MCNP.  As such, it is not clear whether dose 
rates calculated with QADS can be assured to be below regulatory limits.   
 
This is especially an issue with the dose rate at 2 meters, calculated to be 7.5 mrem/hr 
at the bottom location versus a regulatory limit of 10 mrem/hr.  In addition, the staff has 
performed calculations with MAVRIC showing that QADS can be both conservative and 
non-conservative, depending on the geometry and materials in question.  
 
This information is required to determine compliance with 10 CFR 71.47 and 71.51. 

 
5-2 Explain the apparent discrepancies with the input used in QADS input file “spout.in.” 
 

In the input file “spout.in,” the maximum z values in bodies 11 and 12 extend into the 
“wdc” and “edc” zones (void) through the “stl” zone (carbon steel) and into the “ldc” zone 
(concrete).  Most likely, these overlapping areas should not be treated as voids but 
should be the steel and concrete.  It may be that the maximum z values should be 
105.7275, similar to the maximum z value in body 10.  Bodies 2 and 9 also overlap 
slightly, so the zones “ref” and “spt” should either be:  (a) “2 -9” and “9”, or (b) “2” and “9 
-2”.  Both zones are void, so either fix would be appropriate. 

 
This information is required to determine compliance with 10 CFR 71.47 and 71.51. 

 
5-3 Justify assuming a uniform source distribution for modeling in QADS. 
 

The applicant’s dose rates obtained by modeling with QADS assume a uniform 
distribution.  There is no basis given in the SAR for this assumption, and non-
uniformity could lead to a non-conservative dose rates.  

 
This information is required to determine compliance with 10 CFR 71.47 and 71.51. 

 
Chapter 7 Operating Procedures 
 
7-1 Describe, in Section 7.1.3 of the application, the torque values for the five gasketed ports 

and bolted side door of the containment boundary. 
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Section 7.1.2 of the application describes torque values for the gasketed ports and 
bolted side door from the loading in 2004.  Provide confirmation, in Section 7.1.3 of the 
application, that these torque values are valid during the preparation of transport to 
ensure closure of the package. 

 
This information is required to determine compliance with 10 CFR 71.43(c), 71.51(a)(1) 
and (2). 

 
Chapter 8 
 
8-1 Clarify if the ASME Code Sections, cited in Section 8.1.2, “Container,” and Section 8.1.4 

of the application, are accurate. 
 

The staff could not find the cited Sections EIII, and EII of the ASME Code. 
 

This information is required to determine compliance with 10 CFR 71.119. 
 
 


