
Sandia National Laboratory (SNL) Project: SNL is working on a report that will
update NUREG-0170.

Peer review concept: Propose that the Academy (i.e., domestic university) and an expert
from the international arena perform the peer review of the document generated by SNL.
The persons from the universities need to be considered experts in the subject matter.
The persons must complete this task from May 2009 through July 2009 (i.e., three
months)

Approaches

PLANA

,.7 •PLAN B

PLAN C

Select three universities with expertise in the transportation of spent
nuclear fuel to review the following areas in the report: (1) thermal
loading, (2) structural aspects, and (3) risk analysis related information.
One of these universities may be University of Nevada in Reno. An
expert on the subject matter of the international community will act as a
fourth party by offering a broad perspective of the document, based on
his/her previous experience. This person may be from Germany.

Work with one of the National Laboratories and include in the statement
of work that the peer review team must include at least a domestic expert
per area of review (as described in PLAN A) from a university and an
international expert in the subject matter; in addition to the National
Laboratories' personnel. The limit of this contract should be $90,000.
Some National Laboratories or Technology Centers may be the following:
Lawrence Livermore National Lab., Los Alamos National Lab., Oak
Ridge National Lab., Pacific Northwest National Lab., Savannah River
National Lab., and Oak Ridge Institute for Science and Education.

Propose a contract with University of Nevada, Reno, since they can be
considered experts in thermal loading, and include in the statement of
wortt the that the peer review team must include a domestic experts
(i.e.,-Jn-versities) in the areas mentioned in PLAN A and an internatonal
expert in the subject matter. The limit of this contract is $50,000.

Verify with the Office of Human Resources how does the fellowship or
scholarship program work fro this type of effort.

During the peer review, work with other entities/organizations such as the
Denver Research Institute and/or National Research Council
(Transportation Research Board). The peer review team must include an
expert on the subject matter of the international community who will act
as a fourth party by offering a broad perspective of the document, based
on his/her previous experience.

SPLAN D

SPLAN E
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go1 and at other academic institutions spread across the country,

i• and its scientific successes, the newly created Atomic Energy Commission took over the

wartime laboratories, extending their lives indefinitely (they were originally thought of as

creations). Funding and infrastructure were secured to sponsor other "national laboratories"
Iiassified and basic research, especially in physics. Each national laboratory would generally be

>aound one or many expensive machines (such as particle accelerators or nuclear reactors).

tional laboratories maintained staffs of local researchers as well as allowing for visiting

''chers to use their equipment, though priority to local or visiting researchers often varied from lab

b With their centralization of resources (both monetary and intellectual), the national labs serve as
-,ex'emplar for Big Science.

Al~lements of both competition and cooperation were encouraged in the laboratories. Often two

i laboratories with similar missions were created (such as Lawrence Livermore which was designed to

• compete with Los Alamos) with the hope that competition over funding would create a culture of high

quality work. Laboratories which did not have overlapping missions would cooperate with each other

(for example, Lawrence Livermore would cooperate with the Lawrence Berkeley Laboratory, which

itself was often in competition with Brookhaven National Laboratory).

The national laboratory system, administered first by the Atomic Energy Commission, then the Energy

Research and Development Administration, and currently the Department of Energy, is one of the

largest (if not the largest) scientific research systems in the world. The DOE provides more than 40% of

the total national funding for physics, chemistry, materials science, and other areas of the physical

sciences. Many are locally managed by private companies, while other are managed by academic
universities, and as a system they form one of the overarching and far-reaching components in what is

known as the "iron triangle" of military, academia, and industry.

List of NASA National Laboratories

" U.S segment of the International Space Station
" Jet Propulsion Laboratory in Pasadena, California

List of DOE National Laboratories and Technology Centers

National Laboratories

U

U

U

U

U

U

U

U

Argonne National Laboratory* at DuPage County, Illinois
Brookhaven National Laboratory* at Upton, New York
Idaho National Laboratory* between Arco and Idaho Falls, Idaho

Lawrence Berkeley National Laboratory* at Berkeley, California
Fermi National Accelerator Laboratory* at Batavia, Illinois _ -\ ,

National Renewable Energy Laboratory* at Golden, Colorado < -. J

Lawrence Livermore National Laboratory* at Livermore, California . 5

Los Alamos National Laboratory* at Los Alamos, New Mexico
Oak Ridge National Laboratory* at Oak Ridge, Tennessee .

National Energy Technology Laboratory** at Albany, Oregon, Fairbanks, Alaska, Morganto,
West Virginia, Pittsburgh, Pennsylvania, and Tulsa, Oklahoma
Pacific Northwest National Laboratory* at Richland, Washington
Sandia National Laboratories* at Albuquerque, New Mexico and Livermore- r'l:P
;avannah River National Laboratory* at Aiken, South Carolin'
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Statement of Work

Project Title: Spent Fuel Transport Risk Assessment
Job Code Number: J5546
B&R No.: 55015366270
Technical Project Manager (TPM): John Cook, SFPO (301) 415-8521
Technical Assistance
Project Manager (TAPM): Penny Kinney, PMDA (301) 415-7805
Performing Organization: Sandia National Laboratories (SNL)
Fee Recoverable: No

Sections that pertain primarily to the proposed modification are annotated by a vertical line in
the left hand margin.

1.0 Background

This statement of work is being revised since requirements in the assessment of spent fuel
canisters and transport risk assessments have been updated.

Spent Fuel Transport Risk Assessment

The U.S. Nuclear Regulatory Commission (NRC) provided spent fuel transport impact study
results in the reports entitled: (1) "Final Environmental Statement on the Transportation of
Radioactive Material by Air and Other Modes," NUREG-0170, December 1977; (2) "Shipping
Container Response to Severe Highway and Railway Accident Conditions," NUREG/CR-4829,
February 1987; and (3) "Reexamination of Spent Fuel Shipment Risks," NUREG/CR-6672,
March 2000. Even though the studies demonstrated that spent fuel shipment risks are low,
NRC staff has identified a number of technical factors since the last effort was completed that it
believes should be evaluated in order to refine spent fuel shipment risk estimates. Further, the
staff has recently completed spent fuel security assessments, and those results can be
leveraged to improve the assessment of spent fuel transport risks. Staff believes that
anticipated spent fuel shipment campaigns to storage and/or disposal facilities provide a timely
opportunity to perform an updated analysis of spent fuel transport risk estimates. The new
transport risk assessment would be conducted by computer analysis. No package testing is
envisioned in this effort, although some component testing may be performed to validate input
values. All findings shall be documented in a new NUREG report.

Staff notes that only the first of the reports cited above (NUREG-0170) was provided to the
public for review and comment before publication. Staff anticipates that the new NUREG report
would be noticed in the Federal Register for public review and comment, and that staff would
arrange an external technical peer review. After considering public and peer comments, the
Commission would publish the results as a NUREG document. This Task should further risk-
inform the Commission's technical basis for conclusions regarding spent fuel shipment safety,
increase public understanding of spent fuel shipment risks, and may, through public
participation in the comment process, help to alleviate public concerns in this area.
Also, staff believes that periodic review of transportation risk estimates, as described here,
supports Commission direction that"... regulatory policy concerning transportation of
radioactive material be subject to close and continuing review" (46 FR 21620). Potentially, the



The principal investigator will be recognized for outstanding oral and written communication
skills. The principal investigator will either perform or provide technical oversight and continuity
over all work performed on this project.

5.0 Work to be Performed

Work requirements are delineated under the tasks below. Since specific needs in terms of
these subject areas cannot be completely forecast in advance, the agreement will be modified
to include additional tasks and to revise work requirements under the tasks identified below. A
proposal will be requested for any revisions to the work identified below.

Task 1. Spent Fuel Transport Risk Assessment

SNL will conduct a spent fuel transport risk assessment that updates the spent fuel
transportation risk estimates in NUREG/CR-6672. This will be a generic risk assessment, not a
facility-specific assessment, although specific package designs and routes may be employed in
the analysis. To the maximum extent practicable, SNL will use cask design models already
developed by NRC for structural and thermal analyses. These models will be specified by the
TPM, and include, for example. the truck and rail cask models developed for NRC by Pacific
Northwest National Laboratory. The assessment will be informed by results of relevant security
assessments, but will not evaluate security-related scenarios or impacts. This assessment will
be performed primarily by computer analysis (although small-scale or bench testing might be
included at the direction of the TPM), will be useful in outreach efforts on communicating
transport risks, and will complement the work done on the Baltimore and Caldecott tunnel fires.

The spent fuel transport risk assessment task will include the following subtasks:

Subtask la. SNL will provide support, as needed, for publication of the revised
transportation risk assessment as a NUREG document. SNL will prepare, and provide to
NRC, the revised spent fuel transportation risk assessment, as a Draft NUREG in the
appropriate format for (sequential) public comment and peer review.

Considering the end use of the document by the public, the clarity of "explanation of the
method used and results obtained, accessibility to the underlying assumptions and data,
and overall readability of the NUREG are paramount objectives of this effort. SNL will
carefully plan and structure the document to meet the challenge of achieving these
objectives. The NUREG report will be the primary focus of the entire task, and SNL
management and staff will focus its efforts from the outset on the utility and quality
aspects of the NUREG report.

,SNL wl prepare responses to comments and reviews, and revise the Draft NUREG in . - Formatted: Highlight

consultation with the Spent Fuel Project Office Technical Project Manager. With respect
to explaining the relationships between the various components of the risk assessment
to the public, SNL will consider and advise the Spent Fuel Project Office Technica
Project Manager on the utility of a hyperlinked version of the document, to be web-
published at the Draft NUREG/public comment stage. SNL will subsequently provide the
TPM with a Draft Final NUREG document to NRC in the appropriate format.

Subtask lb. SNL will analyze high-fidelity models of two rail cask designs (one with, and
one without, an inner spent fuel canister) and one truck cask design (without an inner



Subtask 1d. SNL will perform other analyses to reduce uncertainty in the risk estimates
and/or to corroborate previously used values, based on SNL review of previous and
related work, SNL recommendation and consultation with SFPO staff, and as directed by
the TPM. This work may include scale testing of packaging components (e.g.,
bolt/closure system, calorimeter test on ground, etc.).

Subtask le. SN= will calculate spent fuel shipment risk estimates, under routine and ...-- - Formatted: Indent: Left: 0.5", First 1
accident conditions, using RADTRAN 6. SNI will address both population and l. line: 0"
(maximum) individual risks (the latter may involve the use of RISKIND). SNJwill use ......- Deleted: I
available and appropriate event trees and shipment route models, including event trees -Deleted: 1
with new wayside surface frequencies, and Transportation Routing Analysis Geographic
Information System (TRAGIS)-based routes, with the most recently available Census

population 
data..

Task 2. Transport Safety Visualizations

SFPO staff has identified a need for visualizations, including graphics and animations, that
could be used in public meetings, websites, and other venues, to facilitate explanation of the
public health and safety protection afforded by the current transportation safety system. The
visualizations are needed in the areas of regulatory provisions and risk assessment.

The regulatory provision and risk assessment visualizations must be effective, i.e., they must
convey the safety information in a fashion that is easy for the intended audience to grasp. The
visualizations must be factual, rigorously accurate, and without promotional aspect. The
visualizations will be subject to close scrutiny and critique by governmental and non-
governmental organizations alike.

Subtask 2a. Regulatory Provision Visualizations

With regard to regulatory provisions, the visualizations must translate for the public what
the 10 CFR Part 71 hypothetical accident conditions mean to safety in terms with which
the public can readily identify and understand. Animations may be particularly well-suited
for these visualization needs.

The point of these visualizations is to convey how rigorous and challenging the
hypothetical accident test conditions are when compared to real-world (historical)
transport accident conditions. In other words, why do we believe the regulations provide
adequate safety when some real-world accident conditions (e.g., accident speed or fire
duration) exceed those specified in the regulations?

A large part of the answer involves explaining those aspects of the test conditions and
acceptance criteria that are not obvious (e.g., unyielding surfaces, engulfing fires, activity
release rates). Another part of the answer includes the assumptions used, in assessing
package performance, that impart additional forces to the package, but that are unlikely
to occur in real-world accidents (e.g., worst-case orientations, orthogonal impacts, etc.),
and also includes ignoring factors that provide additional protection, for the package, that
are likely to occur in real-world accidents (e.g., collapse of vehicle structures before
package impact, contact with the ground, and other heat sinks, etc.). The performing
organization will consider and recommend the extent to which these considerations
should be addressed in the visualizations.



Why do we believe that, on balance, likely actual risks are less than the (small)
estimated risks?

* When does NRC conclude that risks are acceptably small?

The performing organization will consider these and other examples, and provide altematives
for visualizations for spent fuel Shipment risk assessments, such as those presented in previous
risk assessment studies and in environmental impact statements.

Actual topics for the regulatory provision and risk assessment visualizations will be selected by
the Spent Fuel Project Office Technical Project Manager, and may include topics other than
examples provided above. The performing organization will obtain approval from the NRC TPM,
of visualization content, before production of final visualizations begins.

6.0 Deliverables and Schedule (Including Meetings)

The deliverables required under each subtask with the anticipated time for delivery are provided
below. All deliverables will be provided to the Spent Fuel Project Office Technical Project
Manager.

Deliverables:

Task 1.

The deliverable for Task 1 will be a comprehensive NUREG report that provides spent fuel
shipment risk estimates, including the analytical (and testing, if any) results. The report will also
describe the approach, methods,_assumptions, input data, and calculations used. A comparative
analysis with previous studies of spent fuel package behavior and shipment risks will be
included. The report will also contain an overall assessment of the confidence in the results
provided, including a discussion of any caveats that may apply, as well as any sensitivities or
uncertainties associated with the results. SNL will organize, illustrate and write the report for the
general public.

The deliverable will be provided to the TPM initially as a Draft NUREG report; this report should
comply with applicable NRC format requirements and be suitable for web posting._ferSNL ...
has responded to public and peer review comments and revised the Draft NUREG report in
consultation with SFPO staff, SNL will provide the TPM with a Draft Final NUREG in the
applicable NRC format.
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Task 2.

It is anticipated that the deliverables from Task 2 will include both animations and static
graphics, with supporting text and documentation. These deliverables will be provided to SFPO
in a letter report. The format for animation deliverabWss should be amenable both for PowerPoint
presentations and web:pages, with selected stills usable for printed output. Static graphics-
should be provided in a format suitable for these applications, as well. These deliverables will be
provided to SFPO in a letter report (separate from Task 1).

[Deleted: /
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Schedule:



8/30/06 SNL will provide the TPM with a second draft, of Task 2 visualizations
that clearly and simply depicts and conveys regulatory safety and risk
assessment information. SNL will also provide a second draft of Task 1
results from its computer code runs, any testing, and analyses, as
available, for evaluating the impact of the use of inner spent fuel canisters
on spent fuel shipment risk assessments.

9/06 Review meeting 4

SNL provides Task 2 final visualization deliverables to SFPO. SNL
provides status of ongoing Task 1 risk assessment testing and analyses.

-3/30/07 SNL provides "Draft Spent Fuel Transport Risk Assessment" NUREG to
NRC.

-5/30/07 [SFPO provides comment to SNL]

-7/30/07 SNL provides revised Draft NUREG to NRC.

-9/30/07 [NRC published Draft NUREG published in Federal Register Notice for
public comment]

-10/30/07 [SNL supports SFPO public meeting on Draft NUREG]

-11/30/07 [Comment period closes.]

:-12/30/07 [SFO provides Draft NU REG and public comments to peer review -...... -- Formatted: Highlight

group.]

-2/30/08 [Peer review group provides preliminary findings to SFPO]

-3/30/08 SNL provides clarifications to peer review group.

-4/30/08 [Peer review group provides final findings to SFPO, SNL.]

-6/30/08 SNL provides responses to public and peer comments to SFPO.

7/30/08 SNL consults with SFPO staff.

-8/30/08 SNL revises Draft NUREG.

9/30/08 SNL provides Draft Final NUREG to SFPO.

The Spent Fuel Project Office TPM will provide comments to the performing organization to be
considered in the preparation of the draft and final task reports. These comments will identify
potential problem areas, discrepancies, and technical insights on the draft materials and reports.
The comments will be for the purpose of clarification only and will not be construed as to
prejudge the performing organization's work or technical findings. All reports will be edited and
reviewed by the performing organization and checked in accordance with the quality assurance
requirements addressed under Section 13.0. Within the above schedule and after receipt of
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An electronic copy of the monthly letter status reports shall be sent to the Division of Contracts,

Office of Administration, to Joyce Fields at jafl @nrc.gov, and to Beverly Anker at bfa@nrc.gov.

12.0 Technical/Proiect Direction

Technical Assistance Project Manager: Penny Kinney
Technical Project Manager: John Cook

The NMSS TAPM is the focal point for all contract-related activities. All work assignments and
program funding actions are initiated by the NMSS TAPM. All proposed work scope or schedule
changes must be processed through the NMSS TAPM.

The NMSS TPM is responsible for providing technical guidance to the performing organization
regarding staff interpretations of the technical aspects of regulatory requirements along with
copies of relevant documents (e.g., Regulatory Guides) when requested by the performing
organization. All work products must be reviewed and approved by the NMSS TPM before they
are submitted as final documents. All technical direction given to the performing organization
must be consistent with the work scope and schedule. The NMSS TPM is not authorized to
unilaterally make changes to the approved work scope or schedule or give the performing
organization any direction that would increase costs over approved levels. Directions for
changes in cost or period of performance will be provided by the DOE Operations Office after
receipt of an approved Standard Order for DOE Work (SOEW) (NRC Form 173) from the Office
of Nuclear Material Safety and Safeguards. If the performing organization receives guidance
which is believed to be invalid under the criteria cited above, the performing organization shall
immediately notify the NMSS TAPM. If the NMSS TAPM and the performing organization are
unable to resolve the question within five days, the performing organization shall notify the DOE
Operations Office.

13.0 Quality Assurance

13.1 - For all draft and final reports delivered under this agreement, the performing organization
shall assure that an independent review and verification of all numerical computations and
mathematical equations and derivations are verified by qualified personnel other than the
original author(s) of the reports. If the performing organization proposes to verify/check less
than 100 percent of all computations and mathematical equations and derivations in the
report(s) (such as might be the case when there are a large number of routine, repetitive
calculations), the performing organization must first obtain written approval from the NMSS
TPM. Computer generated calculations will not require verification where the computer program
has already been verified. The NMSS TPM has the option of auditing all documentation
including project correspondence, drafts, calculations and unrefined data.

13.2 - In addition, all reports, including those which do not contain numerical analyses, must be
reviewed by the performing organization's management and approved with two signatures, one
of which is for the performing organization's management at a level above the program
manager.



conflict would result and, if one does, determine, after consultation with the laboratory and DOE,
the appropriate action NRC or DOE should take to avoid the conflict or when appropriate under
NRC procedures, waive the conflict.


