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Chapter 1 – General Information 
 
1-1 Describe the steps taken to limit the quantity of water in the package contents. 
Contents should be as dry as reasonably achievable to minimize any potential for 
chemical interactions between the package contents and the packaging (including the 
seal materials). 
This information is required by the staff to determine compliance with 10 CFR 71.41(d). 
 
Response: 
The authorized contents are all solids and the cask user is obligated to satisfy this condition, as 
well as all others, of the CoC.  The secondary containers enclosing the contents are typically 
steel or polyethylene and are loaded into the packaging in air.  The packaging inner surfaces 
exposed to the contents are stainless steel except for the seals, which are silicone or butyl 
rubber.  These packaging components are typically unreactive.  In addition, as required by 10 
CFR 71.43 (d), the contents shall not include any materials that may cause any significant 
chemical, galvanic, or other reaction. 
 
1-2 Confirm that a steel sheet covers the foam void in the bottom impact limiter and modify 
the licensing drawings and figures in the application, as needed. 
It is not clear from the licensing drawings or the figures in the application that the foam 
void area is covered by a steel sheet, as is the case for the upper impact limiter. This 
information is necessary to allow for a proper evaluation of the package performance. 
The licensing drawings and figures in the application should also be consistent with the 
actual configuration of the package. 
This information is required by the staff to determine compliance with 10 CFR 71.33. 
 
Response: 
A steel sheet covers the foam void in the bottom impact limiter.  The license drawing has been 
revised to include a cut-out on the lower impact limiter that shows the sheet metal. Figure 1-1 
has also been corrected to show the sheet metal on the lower impact limiter. 
 
Licensing Drawings and Bill of Materials 
 
1-3 Remove Note 20 on sheet 1 of Licensing Drawing C-110-E-0007, Rev. 15. Alternatively, 
specify on the licensing drawings that all "equivalent" ferrous materials will have identical 
or superior (i) yield stress, (ii) ultimate strength, (iii) reduction of area, (iv) Young's 
modulus, (v) level of quality, e.g., ASTM or ASME, (vi) belong to same P-Number and 
Group number according to Section IX of the ASME Code, and (vii) have identical 
thermal characteristics according to Section II, Part D, of the ASME Code. 
Specific equivalent materials must be reviewed by the staff to make a safety 
determination or a comprehensive list of critical characteristics for "equivalent" materials 
must be provided for the staff’s evaluation. 
This information is required by the staff to determine compliance with 10 CFR 71.31(c)(3) 
and 71.33(a)(5). 
 
Response: 
The text “All listed material as shown or an EnergySolutions approved equal” has been deleted 
and Note 20 has been reassigned. 
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1-4 Specify an appropriate Code of Construction on note 5 on sheet 1 of Licensing Drawing 
C-110-E-0007, Rev. 15, e.g., Section III, Division I, Subsection ND, of the ASME Code. 
Weld preparation choice should be controlled by a code of construction, e.g., Subsection 
ND of Section III of the ASME Code, and cannot be altered outside the constraints of a 
code by a fabricator. 
Section IX of the ASME Code is used to qualify welders and welding procedures and 
does not specify essential welding variables such as heat-treatments for welds. 
Therefore, statements such as, "Welding shall be in accordance with ASME Code 
Section IX," are incomplete and not acceptable to the staff. 
This information is required by the staff to determine compliance with 10 CFR 71.31(c)(3) 
 
Response: 
Note 5 will be revised as follows: 
 
Configurations 1 and 2: Welding procedures and qualification of welders shall be established in 
accordance with ASME Code Section IX. The reference section for the acceptance of all welds 
shall be ASME Code Section III – Division I, Subsection NB.  All welds to be full penetration 
unless otherwise specified.  Weld prep choice must meet referenced code requirements and be 
accepted by EnergySolutions. 
 
Configuration 3: Welding procedures and qualification of welders shall be established in 
accordance with ASME Code Section IX. The reference section for the acceptance of all welds 
shall be ASME Code Section III – Division I, Subsection ND for containment boundary welds 
and Section VIII – Division I or Section III – Subsection NF for non-containment boundary welds.  
All welds to be full penetration unless otherwise specified.  Weld prep choice must meet 
referenced code requirements and be accepted by EnergySolutions. 
 
1-5 Dimension all welds on Licensing Drawing C-110-E-0007, Rev. 15. 
Not all of the welds on Licensing Drawing C-110-E-0007, Rev. 15, are dimensioned. 
This information is required by the staff to determine compliance with 10 CFR 71.33(a)(5). 
 
Response: 
Dimensions are depicted on weld symbols only to define the depth of the weld when complete 
joint penetration is not required.  When no dimension is specified on a weld symbol on Licensing 
Drawing C-110-E-0007, Rev. 15, the weld is defined to be a complete joint penetration weld, i.e. 
the weld extends completely through the thickness of the components joined. 
 
1-6 Clarify the corrective actions that will be taken if the lead shielding has a 10% or greater 
loss of material. 
Note 6 on sheet 1 of Licensing Drawing C-110-E-0007, Rev. 15, states that up to a 10% 
loss of lead is permissible. The corrective actions mentioned in note 6 are not 
specified. 
This information is required by the staff to determine compliance with 10 CFR 71.33(a)(5) 
and 71.47(a). 
 
Response: 
Note 6 has been revised to require corrective action for any area indicating a lead layer less 
than the specified minimum.  The method for correcting the area exceeding the acceptance 
criterion depends on the location and amount of deviation.  Possible actions include: re-melting 
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the lead in the surrounding area, or removal of the steel shell and addition of lead to fill any void 
found.  The area of the repair will be re-scanned and must meet the acceptance criterion. 
 
1-7 Remove the reference to butyl rubber elastomer seals from Licensing Drawing C-110-E- 
0007, Rev. 15. Alternatively, provide additional engineering documentation from a 
supplier validating that a form of butyl rubber can meet the specifications required by the 
licensing drawings. 
The staff finds no supporting reference for butyl rubber seals being capable of maintaining a 
sealing function at 350°F. 
This information is required by the staff to determine compliance with 10 CFR 71.33(a)(5) 
and 71.71(c)(4). 
 
Response: 
Prior to use of butyl rubber seals for transport of radioactive material under the 8-120B CoC, 
EnegySolutions will identify an appropriate supplier of butyl rubber seals and qualify the seals 
per EnergySolutions specification ES-C-038, 8-120B Seal Specification, under our NRC 
approved QA program.  Per the specification, seal materials will be tested for degradation of 
hardness, tensile strength, and elongation per applicable ASTM standards.  Only butyl rubber 
seals qualified as meeting the specification will be used. 
 
EnergySolutions is confident that a supplier can be identified and butyl rubber seals qualified to 
the required specification. This confidence is based on NRC’s approval of  several other 
packages that use butyl rubber seals with temperature specifications similar to or higher than 
the temperature specification for the 8-120B. 
 
Chapter 2 – Structural Evaluation 
2-1 Include the justification provided during the review of the Model No. 3-60B package on 
the validation and applicability of the VHLW cask test reports for this application. 
This information is required by the staff to determine compliance with 10 CFR 71.73. 
 
Response: 
The dynamic analyses of the package are performed using an EnergySolutions proprietary 
methodology developed for the analyses of foam impact limiters. The methodology utilizes the 
ANSYS/LS-DYNA computer code (Reference 2-11) and is outlined in document ST-551 
(Reference 2-5).  It was developed after a considerable amount of research and parametric 
studies for the accuracy of results. These studies included the choice of elements, mesh 
density, material damping, hourglass control, and, solution parameters and controls, etc. It was 
successfully validated against test results and is fully documented in an EnergySolutions 
proprietary document ST-551 (Reference 2-5). The sensitivity study of the modeling technique 
is documented in the EnergySolutions document ST-596 (Reference 2-29). A discourse on the 
use of foam properties in the LS-DYNA analyses of the casks is documented in the 
EnergySolutions document ST-618 (Reference 2-30). The methodology has also been used in a 
recently approved NRC cask package (3-60B). 
The above write-up is also included in Section 2.6.7 of the SAR. 
 
 
2-2 Include the justification provided during the review of the Model No. 3-60B package for 
not including the end drop case in the benchmark evaluation and discuss why this will 
lead to a conservative evaluation. 
This information is required by the staff to determine compliance with 10 CFR 71.71 and 
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71.73. 
 
Response: 

The evaluation performed in ST-551 is for the purpose of benchmarking the test results of the 

VHLW cask with the analytical procedure developed by EnergySolutions.  The VHLW cask 

prototype model was tested for the side drop and shallow angle drop (slapdown) only. No tests 

in the end drop orientation were performed.  

The side drop and shallow angle drop develop a complex field of deformation in the impact 
limiters as opposed to end drop where the deformation field is fairly uniform normal to the plane 
of impact. Therefore, a favorable comparison of the side drop and shallow angle drop results 
with the prototype test results are considered a sufficient validation of the methodology. 
 
 
2-3 Include the justification provided during the review of the Model No. 3-60B package on 
the methodology used to satisfy the lifting and tie down criteria and justify the values 
used. 
This information is required by the staff to determine compliance with 10 CFR 71.45(a) 
and (b). 
 
Response: 

The write-up in the SAR Section 2.5.1 has also been updated. A dynamic load factor of 1.30 has 

been incorporated into the lifting evaluation. This is larger than the normally accepted impact 

load factor of 1.1 (ASME NQA-1) and 1.15 (ASME NOG-1). The user of the cask has to perform 

an evaluation based on his/her crane characteristics to obtain the dynamic load factor and 

ensure that it is less than 1.30 in order to use this cask. 

The calculations in Section 2.5.1 have been updated for the increased loading. 
 
2-4 Provide substantive arguments on the calculation of the effective stiffness of the 
composite section by linearly adding individual stiffness values of the steel outer shell, 
the lead filler and the steel inner shell, to derive the deformation in lead. 
Steel and lead are dissimilar materials, with ductility of lead almost negligible compared 
to steel. Moreover, lead is not bonded to the steel shell and allowed to “slump” during 
the postulated 30-ft. end drop test. Clarify why the elastic recovery of the lead was 
neglected. 
This information is required by the staff to determine compliance with 10 CFR 71.71 and 
71.73. 
 

Response: 

A new reference document (ST-679) has been produced that justifies the assumption 

mentioned by the staff. Finite element models have been used to provide this justification. 

Stiffnesses of the individual components of the 8-120B cask, and the composite section, have 

been calculated and used to compare with the equivalent stiffness of the wall. 

The document concludes that although the relative stiffnesses of the steel and lead materials, 
and the un-bonded nature of the lead-steel interfaces, have some effect on the stiffness of the 
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composite section, based on the geometry of the 8-120B Cask, the equivalent stiffness of the 
wall can be calculated by summing the individual stiffnesses of the wall components. 
 
2-5 Provide additional justification in Section No. 2.7.1.5 of the application regarding the 
“insignificant lead slump” under the 30-ft drop test. 
The applicant makes a comparison with an NRC approved package of similar size and 
geometry, i.e., the Model No. Nupac 125-B. Staff cannot evaluate the validity or 
applicability of such an argument with the information provided in the application. 
This information is required by the staff to determine compliance with 10 CFR 71.71 and 
71.73. 
 
Response: 
This comment is not applicable. The comparison with the NUPAC 125-B cask for the lead slump 
was made in the original (January 2011) submittal. In response to the RSI, the lead slump was 
quantified from the FEM analysis and reported in the June 2011 version supplied with the RSI 
response. Any reference to the “insignificant lead slump” in the 125-B cask was removed from 
Section 2.7.1.5 in the June 2011 submittal. 
 
2-6 Specify the acceptance criteria for safety-related fasteners, which demonstrate adequate 
ductility of the material under hypothetical accident conditions. 
 
All safety-related structural components susceptible to brittle fracture at -20oF should have 
adequate ductility such that the package will meet the requirements of the 10 CFR Part 71 
following the drop testing.  The plot in Figure 2-24 of the application cannot be used for 
estimating the nil-ductility temperature of high strength bolting material with yield strengths 
above 100 ksi. 
 
This information is required by the staff to determine compliance with 10 CFR 
71.73(c)(1). 
 
Response: 
According to NUREG/CR-1815, “Bolts are generally not considered as fracture-critical 
components because multiple load paths exist and because bolted systems are designed to be 
redundant. In other words, failure of one or more bolts can be tolerated since failure normally 
does not lead to penetration or rupture of the container.” It adds, “However, in case where a 
particular bolt is determined to be a fracture-critical component, the toughness requirements for 
that bolt should be specified at the same category level as other components of the system.” 
 
Although EnergySolutions does not consider the bolts to be fracture-critical, upon the staff’s 
request, the lid and lifting lug bolts will be required to meet the fracture toughness requirements 
of ASME Code Section III Subsection ND. 
 
Section 2.6.2 of the SAR has been updated to include the toughness requirements of the bolts. 
Note 14 on the license drawing has also been updated to include the toughness requirements. 
 
2-7 Require qualification testing to confirm that all foam impact-limiting materials will have the 
mechanical properties bounded by the structural analyses used in the application at the 
maximum and minimum temperatures of normal conditions of transport (NCT). In 
addition, provide an example foam material that has these properties and the additional 
requirements listed in ES-M-172. 
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The impact limiter must have properties bounded by the structural analyses at the 
maximum and minimum temperatures of NCT. Currently, the application provides 
bounding mechanical characteristics of the foam material at an unspecified temperature 
and provides data of an example foam at -20oF and 100oF; the latter of which is below 
the maximum temperature of the impact limiters under NCT. 
The staff notes that linear extrapolation of mechanical properties, as a function of 
temperature is often inaccurate. 
This information is required by the staff to determine compliance with 10 CFR 71.33(a)(5). 
 
Response: 

The foam material, used in the fabrication of the impact limiters, is procured under the 
specification ES-M-175. The material supplied under this specification is required to be tested to 
meet the stress-strain properties specified in the specification (see Section 3.3 of the 
specification). The documentation needed for the test is described in Section 6.1.1 of the 
specification. 

The specification requires that the material complies with the stress-strain curve of Appendix 1 
at 75°F (±5°F) in the perpendicular-to-rise direction. A deviation of ±10% is acceptable in the 
stress value at a particular strain level. The nominal stress-strain curve that is used in the 
specification has been developed by General Plastics with considerable amount of testing. The 
company has also performed compression testing at various other temperatures ranging from -
20°F to 300°F. With the regression analysis, the data obtained from these tests have been fitted 
into curves that have the following form: 

 

   σ (ε)=  A(ε) ×ρB(ε) 

 

 Where,  σ (ε)= Stress (psi) at strain ε (%) 

   A(ε) = YINTR (Term used in General Plastics Manual) at ε 

   ρ = Foam density (lb/ft3) = 25 lb/ft3 

   B(ε) = SLOPE (Term used in General Plastics Manual) at ε 

Appendix 1 of ST-625 (Reference 2-14 of the SAR) describes in details how the material 
properties at various temperatures are obtained for the foam material that is used in fabrication 
of the impact limiters. It can be easily seen from the above equation and the data in Appendix 1 
that the mechanical properties are not linearly interpolated as a function of temperature. Such 
an interpolation will be incorrect, as pointed out by the staff. 

The EnergySolutions developed proprietary methodology for the analyses of cask with foam 
impact limiters, using LS-DYNA software package, described in details in ST-551 (Reference 2-
5) of the SAR, has been used in the analyses of the 8-120B package. The details of these 
analyses are presented in ST-625 (Reference 2-14 of the SAR). The nominal foam stress-strain 
properties are used in the analyses. A supplemental document to ST-551, ST-618 addresses 
the effect of the 10% tolerance on the stress-strain data over the results of the dynamic 
analyses. It concludes that ±10% tolerance has a very small effect on the analyses results. This 
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is mainly because the impact limiter response is an integrated effect of the strain-properties of 
the foam over resultant deformation. 

Under the NCT events specified by 10 CFR 71 where the foam temperature rises above 100°F 
none are associated with the condition where foam energy absorption properties (stress-strain) 
play any role. The only events under NCT where these properties are important are the normal 
condition drop tests. These tests, however, are required to be performed at ambient 
temperatures of -20°F and 100°F (NRC Regulatory Guide 7.8). The analyses of the 8-120B 
package performed in ST-625 (Reference 2-14 of the SAR) use the foam properties at these 
temperatures. 

Specification ES-M-175 has been updated to specify that the stress-strain test must be specified 
at 75°F (±5°F) (see Section 3.3.1 of the specification). 
 
2-8 Preclude the use of silicone rubber seals in conjunction with helium leakage-testing. 
Silicone rubber is highly permeable to helium and is not acceptable for the leak-testing of 
transportation casks in conjunction with helium. 
The staff used a .pdf word search for "helium" and the word "silicone" separately and did 
not see a change in the application indicating that the helium leak testing is incompatible 
with silicone, contrary to the applicant’s response to the Request for Supplemental 
Information. 
This information is required by the staff to determine compliance with 10 CFR 71.51(a)(1). 
 
Response: 
Section 4.9 (Periodic Verification Leak Rate Determination for Leaktight Status) specifies the 
conditions for the leak test using helium.  This section states “This test method is only applicable 
to a 8-120B cask with butyl rubber o-rings and ethylene propylene seals.” 
 
2-9 Justify the use of Safety Category C for the lead shielding material. 
NUREG/CR-6407, "Classification of Transportation Packaging and Dry Spent Fuel 
Storage System Components According to Important to Safety," states that gamma 
shields should have a Safety Category of A or B. 
This information is required by the staff to determine compliance with 10 CFR 71.31(c). 
 
Response: 
Lead is procured as a Category C (Commercial) material.  Category B requirements for the 
gamma shielding are achieved through the Commercial Grade Item Upgrade process which 
includes validation of the gamma shielding capability through performance of a gamma scan by 
a qualified vendor. 
 
2-10 Justify the use of Safety Category B for the outer shell material. 
Components of the containment boundary should have a Safety Category of A in 
accordance with NUREG/CR-6407, "Classification of Transportation Packaging and Dry 
Spent Fuel Storage System Components According to Important to Safety." 
This information is required by the staff to determine compliance with 10 CFR 71.31(c). 
 
Response: 
The outer shell of the cask (BOM Item 1) is not part of the containment boundary.  The cask 
containment boundary is shown on Sheet 6 of 6 of drawing C-110-E-0007). 
 
Chapter 3 – Thermal Evaluation 
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3-1 Correct the equations listed on page 3-4 of the application. 
Staff determined that a set of equations listed at the end of Section No. 3.3.2 was 
incomplete. The applicant shall correct or complete this set of equations to allow staff to 
make a determination. 
This information is required by the staff to determine compliance with 10 CFR 71.71. 
 
Response: 
Section 3.3.2 has been revised to reflect the increased cavity temperature and to correct the 
formatting error in the equations. 
 
3-2 Provide an updated thermal analysis demonstrating that the maximum temperature of 
the package contents (not the containment cavity), is below 100oC (212oF), assuming 
that the contents are in a secondary container with bounding insulating properties. 
Temperature limits on the phase changes of the contents (which are prohibited in 
Section No. 1.2.2.3, "Loading Restrictions," of the application) should be dictated by a 
thermal analysis of the contents assuming the most conservative scenario. The package 
is not designed to retain steam under NCT. 
This information is required by the staff to determine compliance with 10 CFR 71.73(c)(4). 
 
Response: 
Analyses in TH-027 (NCT) and TH-028 (HAC) have been revised. The revised analyses use a 
representative, yet conservative, emissivity coefficient for the heat transfer due to radiation 
between the waste container and the cask cavity. Please see Section 5.5.2 of TH-027 and TH-
028 for the details. The new analyses show that the maximum cask cavity air temperature 
during the NCT events is 197.87°F which is much below 212°F needed for the phase change of 
the water moisture. Therefore, the requirements of 10 CFR 71.73(c)(4) is met by the cask. 
Table 1 in both documents TH-027 and TH-028 has been revised to report the updated results. 
The SAR Tables 3-1 and 3-2 have been revised. 
 
3-3 Justify using the thermal properties used to simulate charred polymer foam during HAC 
accidents. 
The thermal properties of charred polyurethane foam are not well documented. 
This information is required by the staff to determine compliance with 10 CFR 71.71(c)(4). 
 
Response: 

The thermal finite element models used for the NCT and HAC fire analyses do not explicitly 

model the foam impact limiters. These models use the total thermal insulation (TTI) boundary 

conditions at the locations of interface between the impact limiter and the cask body. The use of 

the TTI boundary conditions for the NCT conditions obviously results in conservatively higher 

temperatures in the cask body. The use of the TTI boundary conditions during the HAC fire test 

is justified based on the following rationale. 

The 8-120B cask uses 25 lb/ft3 (nominal) density foam. The published data for the conductivity 

of this material is compared with some other materials is as follows: 

Thermal Conductivity (k) BTU/hr-in-°F 
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25 lb/ft3 Foam 2.868×10-3 

Air 1.238×10-3 

Steel 2.9268 

The published data for the specific heat of the 25 lb/ft3 foam is compared with some other 

materials is as follows: 

Specific Heat (C) BTU/lb-°F 

25 lb/ft3 Foam 0.353 

Wood 0.57 

Steel 0.104 

The low conductivity of the foam (closer to air) and high specific heat (closer to wood) make it a 

very good insulating material. The thickness of polyurethane material required to protect an 

object from a specified fire is dependent upon its density, thermal conductivity, and the specific 

heat. If the insulating material is directly exposed to the fire, then the charred material’s thermal 

properties also control the minimum thickness required for the fire protection. 

The staff has correctly pointed out that the “The thermal properties of charred polyurethane 

foam are not well documented.” However, a considerable amount of testing has been performed 

by General Plastics on various density foam materials to determine the extent to which the 

effect of fire is experienced by the underlying material. In these tests 5-gallon buckets, filled with 

polyurethane foam were exposed to direct fire. The tests were performed under fires having a 

temperature of 1800°F (min) for 45 minutes duration. The temperatures were monitored with the 

help of thermocouples at various depths in the bucket under these tests. The time-history of the 

temperature at various depths are shown in the following plot for 24 lb/ft3 foam. 
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(Source: General Plastics Sales Manual 1997 Publication – H.F. stands for Hot Face) 

 

 
 
Chapter 4 – Containment Evaluation 
 
4-1 Clarify the use of LN_PS = 9.26 x 10-6 cm3/s, in lieu of using LN_PS = 5.56 x 10-6 cm3/s, in 
calculating the Dmax1 and LR_NPS for normal conditions for powdered solids. 
Staff performed calculations to determine the Dmax1 and LR_NPS for powdered solids under 
NCT and obtained values different from those calculated by the applicant. 
This information is required by the staff to determine compliance with 10 CFR 71.71. 
 
Response: 
Section 4.2.2 has been revised using the value 5.56 x 10-6 cm3/s.  The revision does not change 
the result that the most restrictive leak rate is LR_N_IH(Dmax2) = 2.20 x 10

-6
 cm

3
/sec. 

 
4-2 Clarify the use of LA_PS = 0.055 cm3/s, in lieu of using LA_PS = 0.033 cm3/s, in calculating 
the Dmax3 and LR_A_PS for accident conditions for powdered solids. 
Staff performed calculations to determine the Dmax3 and LR_A_PS for powdered solids under 
accident conditions and obtained values different from those calculated by the applicant. 

In order to observe the effect of 1475°F fire (versus 1800°F) with duration of 30 minutes (versus 
45 minutes), an approximate finite element model  was used to obtain the results as shown 
below. 

 

 
The results of the above tests indicate that for the 11¾” foam thickness in the polyurethane 
material, the fire test has no effect on the end opposite the exposed end. As a matter of fact the 
underlying material below approximately 5” depth does not experience any temperature change 
during these tests. Therefore, it can be concluded that if  more than 5” thickness of 24 lb/ft3 
polyurethane foam is provided to protect an object from the regulatory fire test, the object will 
not experience a temperature increase during or after the test even in the presence of charred 
layer at the exposed end. The 8-120B cask impact limiters have more than 13” thickness of 
foam everywhere. Therefore, under the fire test total thermal protection will be provided by 
these impact limiters and in the finite element models of the package, the TTI boundary 
conditions can be used. Furthermore, it should be noted that since no thermal properties of the 
impact limiter material is utilized in the evaluation of the package, none need to be specified in 
the procurement of the material. 
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This information is required by the staff to determine compliance with 10 CFR 71.73. 
 
Response: 
Section 4.3.1 has been revised using the value 0.033 cm3/s.  The revision does not change the 
result that the most restrictive leak rate is LR_N_IH(Dmax2) = 2.20 x 10

-6
 cm

3
/sec. 

 
4-3 Clarify the use of LA_IH = 2.81 x 10-3 cm3/s, instead of using LA_IH = 4.08 x 10-3 cm3/s, in 
calculating the Dmax4 and LR_A_IH for accident conditions for irradiated hardware. 
Staff performed calculations to determine the Dmax4 and LR_A_IH for irradiated hardware 
under accident conditions and obtained values different from those calculated by the 
applicant. 
This information is required by the staff to determine compliance with 10 CFR 71.73. 
 
Response: 
Section 4.3.2 has been revised using the value 4.08 x 10-3

 cm3/s.  The revision does not change 
the result that the most restrictive leak rate is LR_N_IH(Dmax2) = 2.20 x 10

-6
 cm

3
/sec. 

 
Chapter 5 – Shielding Evaluation 
 
5-1 Provide an evaluation for neutron sources or justify why an evaluation is not needed. 
It is not clear from the currently proposed contents descriptions in the Certificate of 
Compliance (CoC) that materials containing significant neutron sources would be 
precluded. No definition is given as to what constitutes “significant.” It is also noted that 
some nuclides are gamma and neutron emitters. The current shielding evaluation and 
package loading operations do not address neutron emitters. An appropriate evaluation 
or justification (with quantitative as well as qualitative support) for not needing an 
evaluation should be provided. Any evaluation or justification should address important 
factors such as the radionuclides that may be present, distribution of the radionuclides 
(including non-uniformity and point sources) and contents compositions. Alpha-n 
reactions in the contents should also be addressed. 
This information is required by the staff to determine compliance with 10 CFR 71.33(b), 
71.35(a), 71.47, and 71.51. 
 
Response: 
There is no current intent to transport neutron sources in the 8-120B.  Thus, the following 

language has been added to Section 1.2.2.2, “Materials producing neutrons through α,n or γ,n 

reactions or through spontaneous fission are not authorized.”  Therefore, an evaluation for 

neutrons is not needed at this time. 

 
5-2 Correct the dose rate limit citation for the cask body side surface to 200 mrem/hr in (i) 
Tables 5.5a and 5.5b, (ii) all other pertinent locations in the application, and (iii) 
Reference 5.7.2. Also modify the evaluation for gamma emitting contents (and other 
parts of the shielding evaluation, as needed) to be based on the correct limit and the 
correct surface. 
The current tables show the dose rate limit for the cask body side surface as 1000 
mrem/hr. Unless there is a personnel barrier in place that prevents access to the cask 
side surface between the impact limiters, the correct limit is 200 mrem/hr, consistent with 
(i) 10 CFR 71.47(b)(1) for an exclusive use shipment not in a closed vehicle, (ii) previous 
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NRC guidance regarding personnel barriers being accounted for as enclosures, and (iii) 
DOT guidance. The cask body side surface is the surface of the package for areas not 
covered by the impact limiters. The evaluation for gamma emitting contents (referred to 
as a gamma activity sensitivity analysis in Section 5.5 of the application) and the method 
of determining acceptable contents should be modified, if necessary, to be based upon 
the correct limit and the correct surface. Other aspects of the shielding evaluation should 
also be corrected to give dose rates for the correct package surfaces. 
This information is required by the staff to determine compliance with 10 CFR 71.47. 
 
Response: 
The dose rate limit for the cask body side surface, listed in Tables 5.5a and 5.5b of the SAR has 
been revised from 1000 mrem/hr to 200 mrem/hr. 
The cask body side surface location does not govern the allowable source strength, even if the 
dose rate limit is reduced to 200 mrem/hr.  Thus, this change does not affect the results or 
conclusions of the shielding analyses. 
 
5-3 Clarify the statement on page 5-13 of the application regarding the applicability of the 
maximum activity plot and density correction factor. 
The cited statement indicates that the maximum activity plot and density correction factor 
may not be considered applicable in certain cases. The intent and implications of this 
statement are not clear. The applicant should describe the situations for which they 
would not apply and how those situations would be addressed for defining the maximum 
activity. The applicant should also explain how such situations are covered by the 
current shielding evaluation. 
This information is required by the staff to determine compliance with 10 CFR 71.35(a), 
71.47 and 71.51. 
 
Response: 
The statement reflects the fact that the DCF is not applicable to a point source case.  Thus, the 
statement “...and the DCF, if applicable, are used…” means the DCF is only used in those 
cases where it is applicable.  The procedure in Chapter 7, Attachment 1 provides details on use 
of the activity and DCF plots. 
 
5-4 Provide the information described in the following regarding the shipment data submitted 
to support the shielding evaluation. 
The applicant supplemented the application with data from a selected number of 
previous shipments. These data included the material type, activity, content volume and 
weight as well as dose rates, among other things. Some additional information is found 
to be necessary regarding these cases and their use to support the shielding evaluation. 
First, the contact dose rates for the top location of the dewatered resin shipments 
(shipping) should be provided or stated to be the same as for receipt. The applicant 
should explain the nature of the radiation survey used to identify the maximum dose 
rates (e.g., comprehensive). Also, the applicant should justify how the selected cases 
are representative of the contents to be shipped, including material types, radionuclides, 
activities, and content configurations (including uniformity or non-uniformity of source 
distribution). Given the proposed CoC content’s description, it is not clear that the 
selected cases are sufficiently representative of the proposed allowable contents. 
Additional cases may need to be added to ensure the proposed contents are adequately 
represented. 
This information is required by the staff to determine compliance with 10 CFR 71.35(a), 
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71.47, and 71.51. 
 
Response: 
EnergySolutions is seldom if ever the shipper of a loaded 8-120B cask and surveys of the 
outgoing shipment are not in our control.  As such, the data provided was for shipments 
received at our Barnwell disposal facility.  The information provided was what was available on 
the shipping papers and from our receipt survey; additional shipper data is not available.  Since 
all shipments in the 8-120B Type B package are made by shippers with an NRC approved QA 
program, we assume that the surveys are made to meet the regulatory requirements, e.g., 10 
CFR 71.87.  EnergySolutions has been unable to find a definition of a “comprehensive survey” 
to determine if the surveys performed were “comprehensive”.  
Shipment data was provided to include the various types of materials received under the current 
CoC with a preference for higher activity shipments to validate the limit calculation methodology.  
The data shows that not all shipments made under the current CoC, in full compliance with all 
transport requirements, including measured external dose rates, would be acceptable under the 
proposed limit methodology.  Thus, the proposed methodology sets more stringent limits than 
currently allowed.   
The request for the shipment data was as follows:  “Staff does not need any statistical 
significance of such data.  Staff wants only to look at some representative shipments (contents), 
the maximum reading for pre-shipment surveys and the dose rate measurements performed 
when arriving at your facility.”  Data can only be provided for shipments that meet the current 
CoC content specifications.  Since the proposed content specification has been revised, it is not 
possible to provide data for shipments that are not currently authorized.   
 
5-5 Clarify how the accident evaluation for distributed sources addresses shifting of the 
contents source as a result of hypothetical accident conditions (HAC). 
Reference 5.7.2 provides an evaluation of dose rates for distributed sources under HAC. 
However, the evaluation assumes a uniformly distributed source that remains 
unchanged from normal or as loaded conditions. It is not clear that these assumptions 
are valid for accident conditions. The source may be non-uniform and/or shift as a result 
of HAC, thus becoming (more) non-uniform in distribution. 
This information is required by the staff to determine compliance with 10 CFR 71.51. 
 
Response: 
The procedure for implementing the gamma limit methodology is provided in Chapter 7, 
Attachment 1.  In response to RAI 7-7, distributed sources are required to meet the definition of 
“essentially uniformly distributed” from NUREG-1608.  This constraint ensures that the 
distributed source will not have volumes that vary in specific activity by more than a factor of 
three.  The HAC scenario will not significantly change this distribution within the secondary 
container to make the source non-uniform, i.e., higher specific activity materials in the 
distributed source should not preferentially shift to create a more non-uniform distribution. 
  
Contents that have a volume less than the cavity volume could shift under HAC.  Additional 
evaluations were done for the HAC case for the minimum distributed source volume, i.e., 7.5 ft3; 
any volume less than this is considered a point source.  The evaluation shows that even for this 
minimum volume located in the upper corner of the cask cavity (next to the lead slump gap), the 
HAC dose rates are less than the limit by more than a factor of two.  Thus, since the minimum 
volume distributed source is much less than the HAC limit, the method of determining the 
gamma limit is appropriate. 
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5-6 Justify the use of zirconium to account for package contents’ self-shielding for gammas 
at energies above 2.5 MeV and below 0.6 MeV. Also, justify that the selection of 
zirconium considered all materials that can comprise the package contents. 
Reference 5.7.2 provides a comparison of some common shielding materials’ gamma shielding 
capability. It is not clear that these materials cover the range of materials that 
are proposed to be loaded in the package. The reference indicates that, for the 
evaluated materials, zirconium is bounding for gammas with energies between 0.6 and 
2.5 MeV. However, the application proposes to allow for contents with gammas of 
energies outside this range, extending to 4.0 MeV. For these other gamma energies, 
carbon and aluminum are shown to be bounding, noticeably more so than zirconium for 
gamma energies above 2.5 MeV. Therefore, it appears to be non-conservative to use 
zirconium to address self-shielding for these higher energy gammas. 
This information is required by the staff to determine compliance with 10 CFR 71.47, 
71.51 and 71.87(a) and (f). 
 
5-6 Response: 
Regarding the second part of the RAI- when selecting the material for the self-shielding density 
study, we considered materials that were most likely to form the majority of a payload, favoring 
metals since most other materials do not exist naturally across the density range of interest.  
The 8 120B is commonly used to transport ion exchange resin, cartridge filters, and irradiated 
hardware.  The materials shown in the mass attenuation figure include iron, aluminum, and 
lead, which are the most common activated metals in plant waste.  Chromium was not included 
since it is usually associated with iron as a component of stainless steel, and its mass 
attenuation factor is comparable to iron.  Zirconium, although not a common payload material, 
was selected due to its more conservative mass attenuation in the 0.8-1.25 MeV range of the 
commonly significant photon emitters.  Other common materials (concrete, polyethylene, PVC, 
and carbon) were included in the plot for comparison.  We compared zirconium to the large list 
of materials in the Rad Health Handbook .  The only element listed with a lower mass 
attenuation coefficient in the 0.8-1.25 MeV range is beryllium, which, due to its low density and 
relative scarcity, was not a suitable candidate for the study. 
 
Regarding the first part of the RAI, it is appropriate to use zirconium to account for package 
contents’ self-shielding for gammas at energies above 2.5 MeV and below 0.6 MeV because the 
properties for zirconium were used in the remaining energy range, where it is conservative and 
where most real-world source terms fall.  But since the 8 120B is intended for a wide range of 
payload densities, sources, and materials, the payload specification is broad, and we agree with 
the RAI’s point that there is a theoretical potential for a payload in which the density correction 
figure would lead to a non-conservative source specification. 
 
In order to understand the magnitude of the effect in question, we re-ran the density factor 
MCNP runs for 6 g/cc (where the effect of self-shielding is maximized) using both aluminum and 
carbon as the payload material.  The zirconium assumption appears to be conservative over 
most of the range of interest, with aluminum being 1%-11% more conservative for energies over 
2.75 MeV.  At the lowest energy of interest (0.5 MeV), the results were mixed, with zirconium 
being conservative by about 4% on the package side and aluminum  being conservative by 4% 
on the package top surface. 
 
Since there is no technical reason to use the same material to calculate density factors across 
all energy ranges, we will address this RAI by changing the payload material from zirconium to 
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aluminum for the MCNP runs for gammas at energies above 2.75 MeV. In addition, we will 
lower the allowable sources by a margin of 5% across all energies to account for small effects 
like the 0.5 MeV energy behavior discussed above.  The resulting changes will be reflected in 
updated allowable source plots in the SAR. 
 
5-7 Confirm that the dose rates from gamma sources on the package side surface would not 
be more limiting than the dose rates at 2 meters from the vehicle vertical planes or the 
top impact limiter’s top surface. 
Evaluations on other similar radioactive materials packages have indicated that the dose 
rates on the package side surface may be more limiting than the dose rates at 2 meters 
from the vehicle vertical planes. It is not clear that this possibility was considered and 
that the dose rates on this surface may be more limiting than would be the dose rates for 
the locations used to develop the gamma source evaluation method. 
This information is required by the staff to determine compliance with 10 CFR 71.35(a) 
and 71.47. 
 
Response: 

Table 5.5a of the SAR shows that for a Co-60 point source, the peak dose rate 2 meters from 

the vehicle is 76% of its limit, whereas the peak dose rate on the package side surface is only 

57% of its limit.  Table 5.5b of the SAR shows that for a Cs-137 point source, the peak dose rate 

2 meters from the vehicle is 4% of its limit, whereas the peak dose rate on the package side 

surface is only 1.65% of its limit.  (In both cases, HAC is the limiting condition that governs the 

allowable source strength.) 

Thus, the table results show that for both mid/high energy point gamma sources (Co-60) and 

low energy point gamma sources (Cs-137), the 2 meter dose location is more limiting than the 

package side surface location.  Due to geometry, it is expected that the rate of decrease in dose 

rate (as one moves away from the cask) would be greater for point sources than it would be for 

distributed sources.  Therefore, if the 2 meter location is more limiting for point sources, it will 

also be more limiting for distributed sources.  The SAR Table 5.5a and 5.5b results also suggest 

that this conclusion applies over the range of gamma energy levels. 

Therefore, it was concluded that the 2 meter location will always be closer to its limit than the 

package side surface location.  On that basis, it was concluded that the limiting dose rates 

would either occur under HAC, or would occur on either the 2 meter plane or on the top impact 

limiter top surface, under NCT.  Thus, those dose locations (as opposed to the NCT package 

side surface location) were evaluated in the analyses that determine maximum allowable source 

strengths as a function of gamma energy, and payload density (for the distributed source 

cases). 

To further support the above conclusion, a set of MCNP runs is performed to demonstrate that 

the 2 meter location is more limiting than the package side surface location, for both high and 

low gamma energy, and for both point and distributed cases.  The point and distributed source 

analyses that calculated 2 meter and impact limiter top surface dose rates for the 0.7 MeV and 

3.5 MeV gamma energies were revised to tally the peak dose rate on the package side surface.  
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The resulting dose rates, and a comparison with the corresponding 2 meter location dose rates, 

are presented in the table below.   

  

Gamma 

Per-Source-Particle 

Peak Dose Rate (mrem/hr) 

 

Source 

Configuration 

Energy 

(MeV) 

Package Side 

Surface1 

2-Meter 

Plane2 

Ratio 
(surf / 2-meter) 

Point 0.7 2.98E-13 3.08E-14 9.7 

Point 3.5 6.02E-10 4.53E-11 13.3 

Distributed 0.7 5.47E-15 4.44E-15 1.2 

Distributed 3.5 4.53E-11 6.50E-12 7.0 

Notes: 

1. The surface dose rate results are taken from the four (new) MCNP runs done for this RAI 
response. 

2. The 2-meter dose rate results are taken from the previously-existing MCNP runs that 
support the shielding calculation package.  The (per source particle) dose rate results are 
equal to 10-12 times the values presented in Tables A4-1 and A4-2 of the calculation 
package. 

 

The dose rate limit for the package side surface (200 mrem/hr) is 20 times the limit that applies 

on the plane 2 meters from the vehicle (10 mrem/hr).  As the tabulated results show, the peak 

cask surface dose rate is less than 20 times the peak dose rate on the two meter plane, for both 

low and high gamma energy levels, and for both point sources and distributed sources (that fill 

the cask cavity).  As expected, the ratio of surface dose rate over 2-meter dose rate is higher for 

the point source cases than it is for the distributed source cases.  The ratio also trends 

downward with decreasing gamma energy, so the ratio will also be well below 20 for the 0.5 

MeV gamma energy. 

Thus, the MCNP results confirm that the 2 meter dose location will always be more limiting than 
the package side surface location, for the 8-120B cask. 
 
5-8 Justify with an evaluation that 3000A2 is an acceptable content quantity limit for beta 
emitting nuclides addressing the potential for significant generation of Bremsstrahlung. 
For at least some beta-emitting nuclides, Bremsstrahlung may be significant as a source 
of radiation exposure from the package. This concern is particularly so for those 
nuclides that emit high energy betas and the proposed content quantity limit allows for 
significant quantities of those nuclides to be transported. An example is Phosphorus-32. 
The maximum beta energy is 1710 keV (the average is 695 keV), emitted with each 
decay. The A2 value is comparable to that of Cobalt-60 (14 Curies vs. 11 Curies). 
Justification should include quantitative as well as qualitative support. 
This information is required by the staff to determine compliance with 10 CFR 71.35(a), 
71.47, and 71.51. 
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Response: 

Typical 8-120B shipments of radioactive material from operating plants and decommissioning 

sites contain ion exchange resin, cartridge filters, and irradiated hardware.  These types of 

payloads feature strong gamma emitting nuclides for which beta emissions are negligible in a 

thick-walled package like the 8-120B.  However, the 8-120B payload specification does not 

prohibit shipment of pure beta emitters, such as 14C, 35S, 32P, 3H, and 90Sr/90Y.  The contents are 

limited to 3000A2 or less, which means, for example, that up to 14*3000 = 42,000 Ci of 32P 

could be shipped if the package dose rates were allowable under 10 CFR 71. 

Bremsstrahlung photons have the potential to be significant contributors to package dose rates 

because the allowable source Ci for betas can be much higher than for gamma emitters (e.g., 

as much as 42,000 Ci of 32P vs. 4144 Ci of 137Cs).  So we have revised Section 7 of the SAR to 

include a  methodology for qualifying payloads with significant beta emitters similar to the way 

gamma emitters are qualified. 

The proposed method for qualifying significant 8-120B beta emitters is to represent the beta 

emitter as an equivalent photon emitter and use an approach similar any other photon energy 

line per the methods described in the remainder of this calculation.  In this way, significant beta 

emitters can be accounted for along with other gamma emitters. The details of the method are 

described in the revised SAR Chapter 5.  Chapter 7 of the SAR has been revised to include the 

following methodology for qualifying significant beta emitters: 

• look up the beta Eavg and Emax, 

• Calculate the equivalent gamma source, Sβ x9.1E-03 x Eβavg 

• look up the allowable 8-120B photon source term at Emax  
(this very conservatively assumes all Bremsstrahlung energy is emitted at the 
beta Emax),  

• divide the allowable source by the equivalent gamma source. 

• If the result is less than 1, the content is acceptable. 
 

In order to validate the beta qualification procedure, we ran six pairs of MCNP models 

comparing the package response for a beta source with the accompanying beta source 

spectrum to the response for an equivalent gamma source at Emax.  The MCNP models were 

1-D (spherical) models with steel-lead-steel construction (i.e., the package side) and steel only 

(i.e., the package top).  The payload was modeled as a point source in void (so as to neglect 

beta attenuation in the cavity).  Three beta emitters were chosen to represent mid- to higher-

energy beta emitters.  Low energy beta emitters are not of interest due to the thickness of the 

8-120B package. 

The following table shows the results of the validation runs.  The rightmost column is the factor 

of conservatism in the approach.  The results show that this is an extremely conservative source 

qualification methodology, with a minimum conservatism factor of 115.   
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Equivalent Gamma Validation Results 

Isotope 

Package Response, mrem/hr per source particle 

Minimum 
Factor of 

Conservatis
m 

Package Side Package Top1 

Bremsstrahlu
ng Model 

Equiv. 
Gamma 
Model 

Bremsstrahl
ung Model 

Equiv. 
Gamma 
Model 

210Bi 6.3E-18 9.1E-14 5.8E-16 3.8E-13 667 

32P 6.1E-16 9.5E-13 9.1E-15 2.3E-12 255 

90S/90Y 7.9E-15 2.6E-12 5.3E-14 6.1E-12 115 

1responses multiplied by 9.1E-03*Eavg 

 
 
5-9 Justify the amount of lead slump and thinning of lead shielding resulting from the HAC 
tests, modifying the shielding evaluation accounting for these effects as necessary based 
upon how RAI 2-5 is resolved. 
Based upon the concern described in the RAI 2-5, it is not clear that the amount of lead 
slump or lead thinning bounds or is supported by the structural evaluation. Any changes 
to the structural evaluation that affect the amount of lead slump or lead thinning (for the 
puncture test) should be reflected in the shielding evaluations. 
This information is required by the staff to determine compliance with 10 CFR 71.51. 
 
Response: 
As noted in the response to RAI 2-5, the amount of lead slump and thinning is based on the 
FEM results.  These values were used in the shielding evaluation.  Thus, no change to the 
shielding evaluation is required. 
 
5-10 Justify the applicability of the current evaluation of distributed sources to distributed 
sources that do not fill the whole package volume, also justifying any reliance on any 
shoring. 
It is not clear that a method based upon a source uniformly distributed throughout the 
package cavity is bounding for a source that is distributed within a smaller volume of the 
cavity, especially if the source strengths and spectra are the same. The method should 
be shown to cover the various ways the source may be distributed within the package. 
While staff noticed that the input files may vary the source volume, the density of the 
volume is also varied. It is not clear that these two parameters are necessarily linked and 
that the current treatment of these parameters in this way is appropriate or conservative. 
The application does discuss the use of shoring (e.g., Section 1.2.2.2); however, it is not 
clear if and how shoring is or may be credited for NCT and HAC since the shoring is not 
described in the application. 
This information is required by the staff to determine compliance with 10 CFR 71.33, 
71.47, and 71.51. 
 
Response: 
The procedure for use of the curves developed in Chapter 5 is provided in Chapter 7, 
Attachment 1.  Chapter 7, step 7.1.9 requires the addition of shoring to restrict the movement of 
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the secondary container.  The shoring is effective only for NCT.  No credit is taken for the 
shoring in the HAC evaluation. 
 
For the distributed source cases with varying densities, the volumes were adjusted so the cask 
payload weight limit was not exceeded.   The base case was a 1 g/cc payload that filled the 
cavity.   In order to increase the density, we had to evaluate a smaller payload envelope that 
does not fill the entire cavity. 
 
Additional evaluations were done for the HAC case for the minimum distributed source volume, 
i.e., 7.5 ft3, with a density of 1 g/cc; any volume less than 7.5 ft3 is considered a point source.  
The evaluation shows that even for this minimum volume located in the upper corner of the cask 
cavity (next to the lead slump gap), the HAC dose rates are less than the limit by more than a 
factor of two.  Thus, while the full cavity volume source is not bounding for HAC, the minimum 
volume distributed source is much less than the limit, which demonstrates that the method of 
determining the gamma limit is appropriate. 
 
 
Chapter 7 – Package Operations 
7-1 Modify Section 7.1 to clearly indicate how shoring is placed in the package to keep the 
contents in place for the operations where loading of the contents is done through the 
secondary lid. 
The applicant provided some description in response to Observation 5 of the RSI letter. 
This description should be captured in the package operations descriptions. 
This information is required by the staff to determine compliance with 10 CFR 71.31(a), 
71.35(a), and 71.87. 
 
Response: 
Section 7.1 has been revised to clearly specify that loading through the secondary lid is only 
performed when the loading is done into a pre-positioned liner or pre-positioned shoring.  For a 
pre-positioned liner, the liner is sized to fill the cask cavity, so no shoring is used. As described 
in Section 7.1, the steps used for loading through the secondary lid are identified with an “A” in 
the step number.   
 
7-2 Clarify that radiation dose rate surveys are always performed as part of the package 
preparations for shipment, and modify paragraph 7.1.19.3 of the application as 
appropriate. 
The current language is not clear and seems to indicate that surveys are done only when 
non-uniformity of the source distribution is a concern. 
This information is required by the staff to determine compliance with 10 CFR 71.47 and 
71.87(j). 
 
Response: 
Section 7.1.19.3 is identical to language recently (Feb. 2011) approved for 10-160B.  The 
section clearly requires that 10 CFR 71.87 must be met, which requires the licensee to 
determine that the external radiation levels do not exceed the regulatory limits.  The way 
licensees determine compliance with the regulatory limits is by performing a radiation survey. 
 
7-3 Make the following editorial corrections: 
a. The acronym “CPR” at the top of page 7-5 of the application should be “CFR”. 
b. The regulatory reference in paragraph 7.3.2 of the application should be changed 
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to 49 CFR 173.428(d); there is no 10 CFR 428(e). 
c. The first sentence of step 4 of Chapter 7, Attachment 1, should refer to step 3, 
not step 4. 
d. Figure A-1 does not support the precision in values for the unit density limit stated 
for the different gamma energies in the table for example 2 on page 7-10 of the 
application. 
 
Response: 
Corrections made.  See revised Chapter 7. 
 
7-4 Clarify the following and modify the package operations descriptions in the application as 
necessary: 
a. Whether or not unloading may be done by removing the secondary lid or must 
always be done by removing the primary lid; no operations descriptions are given 
for unloading by removing the secondary lid. 
b. Whether or not any sampling should be done of the package cavity atmosphere 
through the vent port in the cask lid as part of the unloading process. 
c. Whether or not the ratchet binders between the impact limiters will be installed for 
shipping an empty package. 
The application should describe the important elements of package operations to ensure 
the package is used in a manner consistent with its evaluation for approval and 
appropriate practices. 
This information is required by the staff to determine compliance with 10 CFR Part 71, 
Subpart G. 
 
Response: 
a) Unloading is always performed with the primary lid removed. 
b) Cavity sampling is not required. 
c) Installation of the impact limiters, Step 7.3.7, requires installation of the ratchet binders. 
 
7-5 Clarify how a source is treated for determining the maximum allowable activity if it does 
not meet either or both of the criteria of a minimum volume of 7.5 ft3 and the definition of 
“distributed throughout” from NUREG-1608. 
It is not clear from the descriptions in Chapter 7, Attachment 1, of the application how 
contents that do not meet one or both of these criteria are handled. The basis for how 
such contents are addressed should also be explained. The steps of the method should 
include clear statements regarding treatment of such contents.   
This information is required by the staff to determine compliance with 10 CFR 71.47 and 
71.87. 
 
Response: 
Attachment 1 has been revised to clarify that if a content is not “distributed”, it is considered 
“point”. 
 
7-6 For step 5 of Chapter 7, Attachment 1, describe and justify how Figure A-2 is applied for 
gammas at energies that differ from those in the figure as well as at different densities. 
Also justify the application of the method to 4.0 MeV gammas. 
Figure A-2 provides density correction factors for only a specific set of gamma energies. 
Based on the figure, it is not clear that the method for applying this figure to gammas of 
other energies not shown in the figure is either appropriate or bounding. For example, 



Response to RAI for the Model 8-120B Package 

Page 21 of 25 

 

 

for cases where contents gammas are grouped into energy groups, it is not clear that 
using the group average energy is appropriate or bounding, nor does it appear that the 
highest or lowest energy for that group is always bounding for that energy group. It is not 
clear that the method is appropriate or bounding for 4.0 MeV gammas since the figures 
only go to 3.5 MeV. It is also not clear how contents with densities outside the analyzed 
range or contents with varying densities are evaluated for acceptability. 
This information is required by the staff to determine compliance with 10 CFR 71.47 and 
71.87. 
 
Response: 
Attachment 1 has been revised so that: the DCF is the smallest value at a particular density 
from the range shown by the specific energy curves in Figure A-2;  contents with gamma 
energies above 3.5 are unacceptable; contents with densities above or below the limit of the 
curves use the values at the appropriate limit. 
 
7-7 Justify the criterion “distributed throughout” as that term is defined in NUREG-1608 in 
defining the package contents as a distributed source. 
The shielding evaluation considers distributed sources that are uniformly distributed 
throughout the package cavity. The term “distributed throughout” allows for variation in 
source concentrations by a factor of 10 between any 0.1 m3 volume of the contents. It is 
not clear from the shielding evaluation that allowance for this variation in source 
distribution will meet the dose rate limits (NCT or HAC). It would seem that the more 
appropriate criterion for defining a distributed source would be the term “essentially 
uniformly distributed.” As that term is defined in NUREG-1608, source 
concentration/distribution may vary by a factor of 3 between any 0.1 m3 volume of the 
contents.   
This information is required by the staff to determine compliance with 10 CFR 71.35(a), 
71.47, and 71.51. 
 
Response: 
Attachment 1 has been revised to use “essentially uniformly distributed” in the definition of a 
distributed source. 
 
7-8 Include, in the package’s operations, methods for determining the allowable contents 
quantities for neutron-emitting contents, beta-emitting contents, and mixtures of gamma-, 
beta-, and/or neutron-emitting contents, that are supported by the shielding evaluation as 
modified to address the RAIs. 
If the package is to be used to ship neutron-emitting contents, beta-emitting contents 
and/or mixtures of gamma-, beta- and/or neutron-emitting contents, the application 
should describe (in the package operations) the method for determining the allowable 
quantities for such contents.   
This information is required by the staff to determine compliance with 10 CFR 71.33, 
71.47, and 71.51. 
 
Response: 
As noted in the response to RAI 5-1, neutron sources have been precluded as contents so no 
method for determining a neutron contents limit is needed.  Chapter 7 Attachment 1 has been 
revised to include determination of beta emitting contents.  The beta method converts the beta 
source to an equivalent gamma source so the sum of fractions method in the calculation can be 
employed to cover mixtures.  
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7-9 Include within Section 7.1 of the application the response to RSI-35. 
In its response to RSI-35, the applicant addressed the issue about the description of the 
temperature survey that satisfies the limits specified in 71.43(g). Staff is asking the 
applicant to include this information in the application. 
This information is required by the staff to determine compliance with 10 CFR 71.87(k). 
 
Response: 
Step 7.1.19.3 has been revised to include the information provided in response to RSI-35. 
 
7-10 Include within Section 7.2 of the application the response to RSI-36. 
In its response to RSI-36, the applicant addressed the description of the packages 
“containing quantities of radioactive material in excess of Type A quantities specified in 
10 CFR 20.1906(a).” 
This information is required by the staff to determine compliance with 10 CFR 71.33. 
 
Response: 
The first paragraph of Section 7.2 has been revised to include the response to RSI-36. 
 
7-11 Include a visual inspection of the external and internal surfaces of the packaging for 
significant defects, e.g., large dents, prior to loading, and provide a procedure indicating 
that significant damage to any packaging surface will preclude shipment until the cask 
repairs are made to bring the packaging into conformance with the licensing 
drawings. Special considerations for the thermal shield should be noted. 
The presence of large dents or defects to the packaging could influence the safety 
performance of the packaging during HAC. 
This information is required by the staff to determine compliance with 10 CFR 71.33(a)(5) 
and 71.71(c)(4). 
 
Response: 
Chapter 7 has been revised to include the following Note prior to step 7.1.1, “Prior to loosening 

the impact limiter ratchet binders, inspect the exterior of the cask for damage, e.g., large dents, 

gouges, tears to the impact limiter skin and thermal shield.  Contact EnergySolutions if damage 

is present.” 

Step 7.1.8 has been revised to add “Contact EnergySolutions if damage is present.” 

“Prior to shipping a loaded package, inspect the exterior of the cask for damage, e.g., large 

dents, gouges, tears to the impact limiter skin or thermal shield.  Contact EnergySolutions if 

damage is present” has been added as Step 7.1.19.5. 

 

 
Chapter 8 – Acceptance Tests and Maintenance Program 
 
8-1 Justify the reference to the AA-59588A specification in Section 8.1.5 of the application. 
The changes in the mechanical properties due to thermal tests described in AA-59588A 
are limited to 70 hours, which are not reflective of potential transportation times. Testing 
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up to 1000 hours is a common practice in industry. 
This information is required by the staff to determine compliance with 10 CFR Part 71.71(b). 
 
Response: 
The AA-59588A specification has been removed and replaced by EnergySolutions specification 
ES-C-038, 8-120B Seal Specification (in development). 
Development of the specification includes evaluation of failure modes, identification of critical 
characteristics, and development of testing requirements.  As a minimum, the specification shall 
include testing to demonstrate the cask seals’ mechanical properties are satisfactory to 
withstand both NCT and HAC.  For NCT, seal material will be subjected to the maximum 
allowable seal temperature given in Table 3-1 of the SAR for at least 1000 hours.  For HAC, 
seal material will be subjected to the maximum allowable seal temperature given in Table 3-2 of 
the SAR for at least 70 hours.  For both tests, the seal materials will be tested for degradation of 
hardness, tensile strength, and elongation per applicable ASTM standards.. 
 
8-2 Justify the use of surface examination techniques for examinations of thick-section steel 
rather than radiography. If radiography is used, explicitly state which Category the thick 
sectioned welds are considered belonging to, in accordance with Section III, Division 1, 
of the ASME Code. 
Section ND of the Code requires radiography for weld examinations of thick-section 
steel. 
This information is required by the staff to determine compliance with 10 CFR 71.33(a)(5) 
and 71.71(c)(4). 
 
Response: 
Section 8.2 has been revised to include RT or UT+MT examination of thick sectioned welds, 
with appropriate references to Section III, Division 1, of the ASME Code for justification 
presented when such nondestructive examination is not required.  Licensing Drawing C-110-E-
0007, Rev. 15 has been revised to reflect this information. 
 
8-3 Reference current testing methods for determining the flammability of the polyurethane 
impact limiting material. 
ASTM F501, "Test Method for Aerospace Materials Response to Flame, with Vertical 
Test Specimen For Aerospace Vehicles Standard Conditions" was withdrawn by ASTM 
over 10 years ago, calling into question the validity of this test method. 
This information is required by the staff to determine compliance with 10 CFR Part 71.31(c). 
 
Response: 
The procurement specification ES-M-175 has been revised to replace the reference to ASTM F-
501 with the FAR 25.853. 
 
8-4 Specify the nominal thermal conductivity of the foam material in ES-M-175. 
The thermal conductivity of the foam (although set by the material density and 
composition) should be a requirement of the foam material. 
This information is required by the staff to demonstrate compliance with 10 CFR 71.31(c). 
 
Response: 
The analyses of the 8-120B package under the NCT or HAC fire conditions do not use the 
thermal conductivity of the foam material. Instead they utilize the thermal insulation boundary 
conditions at the impact limiter locations (please see the response to comment No. 3-3). Thus 
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thermal conductivity is not a design parameter for the impact limiters. Therefore, thermal 
conductivity has not been specified in the procurement specification ES-M-175. 
 
8-5 Remove the phrase “fabricated after January 01, 2011” from the places where it appears 
in Chapter 8 of the application. 
Chapter 8 of the application applies to all packages for which the CoC is requested. 
Since a revision to a CoC supersedes previous revisions in their entirety, all packages 
covered by the CoC should be in compliance with the latest revision. 
This information is required by the staff to determine compliance with 10 CFR 71.85 and 
ensure that the package performance will meet the performance requirements of 10 CFR 
Part 71, Subpart E. 
 
Response: 
Revised Drawing C-110-E-0007 identifies three cask configurations reflecting the casks 
previously fabricated and accepted (Configurations 1 and 2) and the configuration 
(Configuration 3) of any casks fabricated after April 1, 1999.  The acceptance criteria for 
Configurations 1 and 2 are the criteria referenced in CoC Rev. 17 (current CoC) except the 
gamma scan acceptance, which is modified as described in Response 8-7.  The acceptance 
criteria for Configuration 3 are provided in Chapter 8. 
 
8-6 Modify Section 8.1.1 of the application (first paragraph) to state that confirmation is 
performed to verify conformance to the drawings referenced in the CoC. 
The package must conform to the specifications of the drawings listed in the CoC. This 
reference includes not only the drawing number, but also the drawing revision number; 
both are important in specifying the package. 
This information is required by the staff to determine compliance with 10 CFR 71.85(c). 
 
Response: 
This section (now 8.2.1) has been revised to verify the packaging conforms to the drawings 
referenced in the CoC. 
 
8-7 Clarify the shielding acceptance test and acceptance criterion, and modify Drawing No. 
C-110-E-0007 to include the nominal lead thickness. Clarify Note 6 of the drawing to 
indicate that the loss of 10% of lead shielding is with respect to the nominal lead 
thickness. 
The current text in Section 8.1.6 of the application describes the test as a check against 
voids that result in a loss of greater than 10% of nominal lead thickness. It is not clear 
how this is done nor is it clear that it ensures against voids that result in a lead thickness 
that is less than the minimum thickness stated on the licensing drawings. 
The applicant should indicate an acceptable method for determining the shielding, such 
as the use of a test block that has a lead thickness that is 10% less than the nominal 
thickness but not less than the minimum specified in the licensing drawing. 
To ensure clarity of the acceptable condition of the lead shielding, the licensing drawing 
should also be modified to include both the nominal and minimum lead thickness. Note 6 
of the drawing should also clearly indicate that the criterion of 10% loss is measured with 
respect to the nominal lead thickness. The current drawing information and text in 
Section No. 8.1.6 of the application do not appear to be consistent. The drawing and 
acceptance tests should be consistent with and supported by the shielding evaluation. 
This information is required by the staff to determine compliance with 10 CFR 71.85(a). 
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Response: 
Drawing C-110-E-0007 specifies the lead thickness as a minimum.  The acceptance test, 

drawing Note 6, is modified to require a demonstration by measurement that the minimum 

thickness is achieved.  The acceptance test is a gridded gamma scan using a gamma source 

positioned in the cask and the acceptance criterion determined by calculation of the expected 

exterior dose rate.  A grid area indicating a lead layer less than the minimum will be corrected; 

see response 1-6 for corrective actions. 


