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PREFACE

This report documents the review of the SRNL Submittals''?! for the shipment of neptunium
oxide under expanded 9975 Content Envelop C.8. The neptunium oxide is currently stored at the
Savannah River Site awaiting shipment to Idaho National Laboratory.

Normally, modified contents are included into the next revision of the SARP. Howevecr, the
contents, identified to be shipped from Savannah River Site to Idaho National Laboratory, are a
one time shipment of up to 60 packages, and can be authorized with a letter amendment to the
Certificate of Compliance.

975 NER Jor Neptaniam Onide Shipment Page 2oy



Safety Evaluation Review Report for the
Justification for Shipment of Neptunium Oxide in the 9975 Packaging

January 24, 2007

Chapter 1: General Information

This Safety Evaluation Report (SER) covers the staff’s findings, regarding the review of the
Savannah River National Laboratory (SRNL) Submittal, Justification for Shipment of Neptunium
Oxide in the 9975 Packaging.""! This section of the SER covers the review of the General
[nformation provided in Chapter | of the SRNL Submittal. Specifically, the review
cncompassed modified neptunium oxide contents, under the expanded 9975 Packaging Content
Envelop C.8, as per Table 1 of the SRNL submittal.

The results of the transport safety assessment for the proposed change are discussed below.

Neptunium Oxide Under Expanded C.8 Content Envelope

While the total plutonium of the production neptunium oxide material is within the limits
specified for Content C.8, the plutonium isotopic distribution is not. In particular, the **Pu
concentrations exceed that specified in Table 1 of the SRNL submittal. Also, the non-radioactive
impurities in the production material exceed the hmits specified.

The modified neptunium oxide content, as per Table 1 of the SRNL Submittal, has been
analyzed 1in a manner similar to that used for previously analyzed content configurations. Due to
the similarity with other previously authorized content configurations, no unusual effects on the
primary containment vessel (PCV), the secondary containment vessel (SCV). or other packaging
components, were expected or found.

Findings

Based on the review of the statements and represcntations in the SRNL Subimittal, the stafl has
concluded that the package design has been adequately described to meet the requirements of
10 CFR 71.

Conditions of Approval

The SRNL Submittal is for a one-way shipment and only needs a letter amendment to the
Model 9975 B (M) F-85 Packaging.""! The existing Certificate of Compliance (CoC)"*! does not
have to be revised, but can be amended to authorize this one-way shipment.

S9TS SER tor Nepiumum Oxide Xhipmenit Page 2o



Chapter 2: Structural Evaluation

This section of the SER covers the staff’s assessment of the Structural Evaluation information
provided in Chapter 2 ol the SRNL submittal.

Details of the items reviewed are noted above in the introduction to Chapter 1. The results of the
structural review are discussed below.

Neptunium Oxide Under Expanded C.8 Content Envelope

The modified neptunium oxide configuration has been analyzed in a manner that was similar to
that used for previously analyzed configurations. Savannah River Site procedures ensure that the
gross weight of neptunium oxide contents, loaded in the primary containment vessel. is less than
7,910 grams (17.4 pounds), which is less than the maximum permitted mass of 44.4 pounds.

Due to similarities in geometry and mass with other previously authorized content
configurations, no unusual effects on the structural integrity of the PCV, the SCV, or other
packaging components, were expected or found.

Findings

Based on the review of the statements and representations in the SRNL Submittal and the
application, the staff has concluded that the structural design of the modified content
configurations has been adequately described. The staff has also concluded that the possible
effects of the modified content configurations on the structural integrity of the 9975 packaging
have been properly evaluated in accordance with the requirements of 10 CFR 71.

Conditions of Approval
The staff has concluded that no additional conditions of approval need to be added to the existing
CoC!™ for the approval of this request.

Chapter 3: Thermal Evaluation

This section of the SER covers the staff’s review of the Thermal Evaluation information
provided in Chapter 3 of thc SRNL submittal.

Details of the items reviewed are noted above in the introduction to Chapter 1. The results of the
thermal review are discussed below.

Neptunium Oxide Under Expanded C.8 Content Envelope

The similarity of modificd neptunium oxide configuration to previously authorized content
configurations results in no unusual thermal behavior from the previously considered content
conﬁgurati‘osr]ls. The decay heat rate for the modificd neptunium oxide content 1s estimated to be
2.26 watts."”

Findings

Based on the review of the statements and representations in the SRNL Submittal and the
application, the stafl has concluded that the package design has been adequately described to
meet the requirements of 10 CFR 71.
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Conditions of Approval o
The staff has concluded that no additional conditions of approval nced to be added to the existing

CoC"! for the approval of this request.

Chapter 4: Containment

This scction of the SER covers the staff’s review of the Containment information provided in
Chapter 4 of the SRNL submuttal.

Details of the items reviewed are noted above in the introduction to Chapter 1. The results of the
containment review arc discussed below.

Neptunium Oxide Under Expanded C.8 Content Envelope

There are no containment-related issues associated with the modified neptunium oxide contents.
The modified neptunium oxide content does not increase the impact loading on the containment
vessels, does not increase the maximum temperature that must be sustained. and it does not
increase the pressure that must be contained.!"!

Findings

Based on the review of the statements and representations in the SRNL Submittal and the
application, the staff has concluded that the package design has been adequately described to
meet the requirements of 10 CFR 71.

Conditions of Approval
The staff has concluded that no additional conditions of approval need to be added to the cxisting
CoC™! for the approval of this request.

Chapter 5: Shielding Evaluation

This section of the SER covers the stafl"s review of the Shiclding Evaluation information
provided in Chapter 5 of the SRNL submittal.

Details of the items reviewed are noted above in the introduction to Chapter 1. The results of the
shielding review are discussed below.

Neptunium Oxide Under Expanded C.8 Content Envelope

The modified neptunium oxide configuration. as per Table | of the SRNL Submittal, has been
analyzed in a manner that was similar to that used for previously analyzed configurations. Due
to the similarity with other, previously authorized content configurations, no adverse cffects on
the shielding design of the packaging were expected or found.®) While an extremely
conservative calculation did exceed the surface dose rate linut per 10 CRF 71, dose rate
measurements taken on 33 packages to demonstrate compliance with 10 CFR 71, and as required
by the 9975 SARP, gave contact gamma dosc rates that ranged from 1-4 mrenv/hr.”! Neutron
dose rates were below detection levels.!”! The remaining 27 packages will be monitored in the
same manner.
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Findings

Based on the review of the statements and representations in the SRNL Submittal and the
application, the staff has concluded thal the shielding design has been adequately described and
evaluated and that the package meets the external radiation requirements ol 10 CFR 71

Conditions of Approval o
The staff has concluded that no additional conditions of approval nced to be added to the existing

CoC" for the approval of this request.

Chapter 6: Criticality Evaluation

This section of the SER covers the staff’s review of the Criticality Evaluation information
provided in Chapter 6 of the SRNL submuttal.

Details of the items reviewed are listed above in the introduction to Chapter 1. The rcsults of the
criticality review are discussed below.

Neptunium Oxide Under Expanded C.8 Content Envelope

The modified neptunium oxide configuration, as per Table I of the SRNL Submittal, has been
analyzed in a manner that was similar to that used for previously analyzed configurations. Due
to the similarity with other previously authorized content configurations, no adversc effects on
the nuclear criticality safety design of the packaging were expected or found. The modified
neptunium oxide content does not change the Criticality Safety Index of 2.0 for the

9975 Package.[™)

Findings

Based on altemate calculations by the staff, and a review of the statements and representations in
the SRNL Submittal and the application, the staff has concluded that the nuclear criticality safety
design has been adequately deseribed and cvaluated and that the package mects the nuclear
criticality safety requirements of 10 CFR 71.

Conditions of Approval
The staff has concluded that no additional conditions of approval nced to be added to the existing
CoC™l for the approval of this request.

Chapter 7: Operating Procedures
This section of the SER covers the staff’s review of the Operating Procedures information
provided in Chapter 7 of the SRNL submittal.

Details of the items reviewed are noted above in the introduction to Chapter 1. The results of the
operating procedures review are discussed below.

Neptunium Oxide Under Expanded C.8 Content Envelope
The SAR{) for the 9975 Package provides the basic required procedural steps for operating the
package.'! The procedural steps found in Chapter 7 of the SARP will be followed. thercfore.
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with the exception of Section 7.2.1, Step 3, Section 7.2.2, Step 6, and Section 7.2.3, Step 5,
where the food-pack cans, PCV, and SCV shall be inerted with argon such that the oxygen
content at the time of closure is no greater than 39171

Findings

Based on the review of the statements and represcntations in the SRNL Submittal and the
application, the staff has concluded that the package design has been adequately described 1o
meet the requirements of 10 CFR 71.

Conditions of Approval o
The staff has conciuded that no additional conditions of approval need to be added to the existing
CoC'" for the approval of this request.

Chapter 8: Acceptance Tests and Maintenance

This section of the SER covers the staff’s review of the Acceptance Tests and Maintenance
information provided in Chapter 8 of the SRNL submittal.

Details of the items reviewed are noted above in the introduction to Chapter 1. The results of the
acceptance tests and maintcnance review are discussed below.

Neptunium Oxide Under Expanded C.8 Content Envelope
Because this request is associated with a change of contents only, there are no Acceptance Test-,
or Maintenance-related issues associated with the modified neptunium oxide contents.

Findings

Based on the review of the statements and representations in the SRNL Submittal and the
application, the staff has concluded that the package design has been adequately described to
meet the requirements of 10 CFR 71.

Conditions of Approval
The staff has concluded that no additional conditions of approval need to be added to the existing
CoC"! for the approval of this request.

Chapter 9: Quality Assurance
This section of the SER covers the staff’s review of the Quality Assurance information provided
in Chapter 9 of the SRNL submittal.

Details of the items revicwed are noted above in the introduction to Chapter 1. The results of the
quality assurance review are discussed below.

Neptunium Oxide Under Expanded C.8 Content Envelope

Because this request is associated with a change of contents only, there are no Quality
Assurance-related issucs associated with the modified neptunium oxide contents.
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Findings

Based ogn review of the statements and representations i the SRNL Submittal and the
application, the staff concludes the quality assurance plan has been adcquately described and
meets the quality assurance requirements of 10 CFR 71, Subpart H. Packagc-specific
requirements are adequate to assurc the package i1s designed, fabricated, assembled, tested, used,
maintained, amended, and repaired in & manner consistent with its cvaluation.

Conditions of Approval o
The staff has concluded that no additional conditions of approval nced to be added to the existing

CoC'"! for the approval of this request.
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