
 
 

SAFETY EVALUATION REPORT 
Model Nos. AOS-025, AOS-050, and AOS-100 Packages 

Certificate of Compliance No. 9316 
Revision No. 1 

 
SUMMARY 
 
By application dated August 7, 2012, as supplemented January 2 and April 4, 2013, Alpha-
Omega Services, Inc. (AOS) submitted an amendment request for the Model Nos. AOS-025, 
AOS-050, and AOS-100 packages.  AOS requested: (i) that an elastomeric lid seal be included 
as an alternative to the previously approved metallic seal, (ii) an update and clarification for the 
impact limiter foam formulation testing in Chapter 8, and (iii) modifications to the licensing 
drawings. 
 
NRC staff reviewed the application using the guidance in NUREG-1609 "Standard Review Plan 
for Transportation Packages for Radioactive Material."  Based on the statements and 
representation in the application, as supplemented, and the conditions listed below, the staff 
concludes that these changes do not affect the ability of the package to meet the requirements 
of 10 CFR Part 71. 
 
EVALUATION 
 
1.0 GENERAL INFORMATION 
 
The original dimensions of the Model Nos. AOS-25 and AOS-50 packages were corrected 
because of typographical errors, while dimensions for the Model No. AOS-100 package now 
reflect dimensional changes due to the fabrication of the Tee cross section from 2 “L” cross 
sections to form a "T" as well as to more precisely match “as built” conditions. 
 
The certificate drawings were modified and updated to: (i) include the alternative elastomeric 
seal, (ii) correct errors, (iii) reflect component re-designs for manufacturability and operability 
reasons, and (iv) expand material specifications to overcome current materials inventory issues.   
For example, the licensing drawings now show the addition of a different metal alloy for certain 
components due to procurement limitation of the originally selected alloy.  The licensing 
drawings also show the reconfiguration of the central plug of the axial shielding plate as well as 
an alternative central plug to accommodate one of the shoring devices that produced better 
operational results at the receiving facility.  Staff reviewed each drawing change and found the 
revised drawings to be acceptable. 
 
Drawing No. 183C8478G002, Rev A, sheet 2 of 2, was added to Chapter 4 of the application for 
the Model No. AOS-025 package lid seal, while Drawings Nos. 183C8470G002, sheet 2 of 2, 
Rev. D, and 183C8460G002, Rev. B, sheet 2 of 2, were added to Chapter 4 of the application 
for the Model Nos. AOS-50 and AOS-100 lid seals, respectively. 

 
2.0 STRUCTURAL REVIEW 
 
The elastomeric cask lid seal assembly is fabricated from Parker Compound S1224-70 and 
ASME SA-240, Type 304 or 316, stainless steel.  Staff assessed this component for use in the 
AOS Transport Packaging System, considering critical characteristics, such as: compression 
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and decompression characteristics over the operating temperature, springback adequacy, 
radiation resistance, and suitability for impact loads, and determined that adequate information 
on the design and qualification was not provided to justify certification for Normal Form 
materials.  However, for Special Form materials, containment is provided by the Special Form 
sources.  In this case, the elastomeric seals are part of the packaging, but are not depended 
upon to provide containment.  These elastomeric seals will be leak tested to 1 x 10-3 std cc/sec 
prior to each shipment and replaced every twelve uses or every twelve months, whichever 
comes first, or if damaged.  Staff reviewed this seal design for use with Special Form materials 
and found it to be acceptable. 
 
Two components were modified as part of this amendment request: (1) the AOS-025 impact 
limiter (105E9722, Rev. F) “J-Hook” impact limiter attachment mechanism, and (2) the Tee form 
at the base of the AOS-100 shipping cage (105E9711, Rev. G).  The change to the J-hook 
configuration replaced washers in a lug-pin-washer assembly with larger lugs to eliminate the 
need for washers, while the change in the bottom section of the shipping cage was from a Tee 
cross section to a fabricated one, using 2 “L” cross sections to form a “T.”  Staff evaluated the 
change to the J-hook configuration.  Since the effect is one of strengthening the lug by 
increasing the area, which in turn increases the area of contact with the pin, staff finds that this 
change is structurally beneficial. Staff also evaluated the change on the bottom section of the 
shipping cage.  Staff determined that the fabricated Tee form has a moment of inertia greater 
than the standard Tee form, therefore improving the load carrying capacity of the component.  
The result is a more rigid connection, which is structurally beneficial.  
 
Based on review of the statements and representations in the application, the staff has 
reasonable assurance that the structural design of the package has been adequately described 
and evaluated and that the package meets the structural performance requirements of 10 CFR 
Part 71.    
 
4.0 CONTAINMENT REVIEW 
 
This amendment request included a “Lid seal option” assembly that was initially requested to 
provide a containment function.  The Model Nos. AOS-25 and AOS-50 “Lid seal option” includes 
a flat metal ring with v-grooves on either side of the metal ring inner and outer circumference.  
Inner and outer silicone elastomeric seals fit beside each v-groove of the metal ring.  The “Lid 
seal option” can then be inserted into the existing lid groove and the metal ring is screwed into 
the lid.  The Model Nos. AOS-100A, AOS-100B, and AOS-100A-S have an additional metal ring 
on the cask cavity side of the inner elastomeric seal with one v-groove on the outer 
circumference of the metal ring next to the inner elastomeric seal.  The inner metal ring is not 
screwed into the lid. 
 
The staff reviewed the information on the licensing drawings, Chapters 4, 7, and 8 of the 
application relative to the “Lid seal option.”  The staff determined that not enough information 
was provided to show that the “Lid seal option” would provide containment for Normal Form 
material.  The applicant chose to limit the use of the “Lid seal option” for Special Form content 
only.  For Special Form content, it is not necessary to show that containment is maintained 
because the Special Form content provides its own containment function.   
 
A pre-shipment leakage rate test will be performed on the “Lid seal option” and vent and drain 
ports for Special Form content to only show that each closure device has been properly installed 
and secured and is free of defects.  The staff notes that there is a contradiction between the 
acceptance criteria and what constitutes a failure of the seal.  Since this test is only used to 
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show that each closure device has been properly installed, secured, and free of defects, the 
staff finds this acceptable.  
 
Based on the review of the statements and representations in the application, and in light of the 
fact that the seal is not relied upon to maintain containment for Special Form material, the staff 
concludes that the “Lid seal, option” is acceptable for use with Special Form material only.   
 
7.0 PACKAGE OPERATIONS 
 
The applicant originally proposed that the elastomeric seals be leak tested to 1 x 10-7 std cc/sec 
prior to the first use, after the third use, and at least once during the 12-month period prior to 
each use.  The applicant also proposed that the elastomeric seals be leak tested to 1 x 10-3 std 
cc/sec prior to each shipment.    
 
However, the applicant did not propose a limit on the useful life of the elastomeric seals.  
Because elastomeric seals are subject to degradation resulting from radiation exposure and 
high temperature use, staff requested that the applicant justify the usage term for each 
elastomeric seal.  The applicant subsequently proposed a seal replacement schedule for the 
elastomeric seals which includes replacement every twelve usages or every twelve months, 
whichever comes first, or if damaged.  Staff reviewed this seal replacement schedule and found 
it to be acceptable.   
 
8.0 ACCEPTANCE TESTS AND MAINTENANCE PROGRAM 
 
Table 8-5 of the application was modified to correct the required densities for the formulation, 
batch, and pour tests.  Table 8-5 was also modified to clarify the requirements for dynamic 
testing of the foam.   
 
Staff reviewed these modifications and clarifications and found that these were not significant 
changes in the testing requirements.   
 
Changes to Certificate of Compliance 
 
The following changes are included in Revision No. 1 to Certificate of Compliance (CoC) No. 
9316: 
 
Item No. 3.b was revised to identify AOS application, Revision H, as supplemented. 
 
Condition No. 5(a)(2) was revised to include (i) a description of the new elastomeric seal, (ii) 
updated dimensions for the various models of the package and (iii) new revision numbers of the 
licensing drawings. 
 
Condition No. 6(b) was rewritten to remove the specifications on the required nominal densities 
for formulating batches, and pouring test samples, which are now included in Chapter 8 of the 
application. 
 
Condition No. 8 was revised to indicate that the condition is now exclusively applicable to 
shipment of Normal Form materials. 
 
Condition No. 10 was revised to limit the use of the elastomeric seal for shipment of Special 
Form materials. 
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Condition No. 13 was rewritten to remove the variances for the average density of the foam in 
each impact limiter because such variances are now included in Chapter 8 of the application. 
 
Condition No. 15 was added to authorize use of Revision No. 0 of the certificate for 
approximately one year. 
 
Condition No. 15 of the previous revision of the certificate was renumbered Condition No. 16.  
The expiration date of the certificate was not changed. 
 
The References section of the certificate was updated to identify Revision H of the application, 
dated December 30, 2012, and the supplement dated April 4, 2013. 
  
CONCLUSION 
 
Based on the statements and representations contained in the application, as supplemented, 
and the conditions listed above, the staff concludes that the design of the Model Nos. AOS-25A, 
AOS-50A, AOS-100A, AOS-100B, and AOS-100A-S packages has been adequately described 
and evaluated.  The staff concludes that the changes indicated do not affect the ability of the 
package to meet the requirements of 10 CFR Part 71. 
 
Issued with Certificate of Compliance No. 9316, Revision No. 1,  
on April 24, 2013.     
 


