
4.0 Expertise and Disciplines Required

The performing organization shall assure that the project team has the proper mix of nationally
and internationally recognized technical experts, i.e., scientists and engineers with training and
experience in dynamic structural analysis,'souice term assessments resulting from terrorist
events, and radiological consequence assessments from those events. Specific'disciplines
required include, but are not limited to, structural and thermal engineering, and health physics.
The principal, and other senior Investigators shall have the professional credentials to qualify as
expert witnesses at public hearings.

Personnel conducting safeguards work shall have technical experience In determining
radiological source terms and in performing radiological impact analyses for adverse conditions.
The personnel conducting this work must have experience In using'structural computer models,
such as Pronto (detailed analyses) and ANSYS/LS-DYNA (simplified analyses), MELCOR and
MACCS computer codes (or equivalent) and experience in estimating the fuel performance for
the conditions under consideration. The personnel working on this project part must have, as a
minimum, a Department of Energy L-clearance or equivalent (Department of Defense).

The principal investigator shall provide technical oversight and continuity over all work
performed on this project.

5.0 Work to be Performed

Initial work to be performed is identified under the task below and is focused on activities
designed to respond to Congressional inquires, in specific, aircraft crashes into storage and
transportation casks. Once Commission guidance is received, new design basis threat
requirements will be defined and a revised statement of work (SOW) will be transmitted to SNL
for review and preparing an updated proposal

For.tasks that involve safeguards Information, such as theoretical safeguards scenarios that.
simulate dynamic loading on spent fuel storage casks (SFSC), those tasks should be handled
in accordance with the security requirements for. unclassified safeguards information discussed
in Section'17.0 of this agreement and Part Xl of Handbook 11.7 - NRC Procedures for
Placement and Monitoring of Work with the U.S. Department of Energy (DOE).:Alrcraft.crashes
should be handled in accordance with proDrietarv infornation requirements discussed In
Section 18.0 and in Part XI of Handbook 11.7.

The following tasks and subtasks, which shall be completed by the performing organization,
are grouped in terms of technical specialties. Each subtask event ls comprised of a structural
analysis, fuel-performance analysis and resulting radiological consequences. The de`iverables
required with anticipated dates for submission to each TPM have also been indicated under
each subtask.

Task 1- Terrorist Events and Consequence Analyses from Aircraft Crashes

Subtask 1.1:l )Crashina Into an ISFSI

Develop computer models that simulate the consequences of a .ircraft crashing
into an independent spent fuel storage Installation (ISFSI) of a 160 by 100 casi) array.` Two
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structural computer models shall be developed for theI one model is a detailed model
* . requiring a super computer and the second model is a simplified model (on ANSYS/LS-DYNA)( that can be executed on a desktop computer. Dimensions and cask design should be

consistent with the HI-STORM.safety evaluation report (SER). Since SNL has readily available
structural and MELCOR models of the HI-STORM cask, these models shall be applied in the
following analyses.

1.1.a. Structural Analyses (TPM - - Mahendra Shah (301) 415-8537)

i. Provide a description of the structural model for staff approval prior to performing
calculations. [Deliverable Date: Eou 22092.

ii. Prior to performing the calculations, provide, for staff review and approval,
recommendations for)angle of trajectory and speed of plane crashing into the
cask. [Deliverable Date: March 15. 2002.1

iii. Following staff approval of the analytic assumptions, perform the specific
analyses.

iv. Provide detailed documentation of the analysis and all structural behaviors of the
cask and plane. [Deliverable Date: June 14. 20021 p,,| 21 2o01

v. Following Commission identification of the new design basis threats and lessons
learned from the above analysis, this sub-task may be modified to perform up to
two additional threat assessments.

rDeliverable Date: to be determinedl

vi. Provide training for two to three SFPO staff personnel on performing the
structural analyses. (Schedule to be coordinated between SNL and the SFPO
TPM.)

1.1.b. Fuel Canister Performance (Source Term) Analyses - (TPM: Kenneth Erwin
(301)415-2443)

i. Provide a description of the MELCOR model for staff approval prior to
performing calculations.

-Deliverable Date: April 15. 20021

ii. Prior to performing the calculations, provide, for staff review and approval,
recommendations for modeling the fuel, source term calculations, and property
damage estimates.

[Deliverable Date: May 1. 20021

iii. Following staff approval of the analytic assumptions, perform the specific
analyses.

aIDeliverable Date: June 14.20021

iv. Provide detailed documentation of the analysis and all structural source terms
within .and exiting the cask.

I'Deliverable Date: June July 31, 20021
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v. Following Commission identification of the new design basis threats and lessons
learned from the above analysis, this sub-task may be modified to perform up to
two additional threat assessments.

[Deliverable Date: to be determined]

vi. Provide training for two to three SFPO staff personnel on performing MELCOR
calculations for the above event. (Schedule to be coordinated between SNL and
the SFPO TPM.)

1.1.c. Thermal Analyses - - (TPM: Christopher Bajwa (301)415-1237)

vii. Provide a description of the thermal model for staff approval prior to performing
calculations.

[Deliverable Date: April 15. 20021

viii. Prior to performing the calculations, provide, for staff review and approval,
recommendations for modeling the thermal response to the accident.

[Deliverable Date: May 1. 20021

ix. Following staff approval of the analytic assumptions, perform the specific
analyses.

x. Provide detailed documentation of the analysis and all thermal system
responses.

[Deliverable Date: July 31. 20021

xi. Following Commission identification of the new design basis threats and lessons
learned from the above analysis, this sub-task may be modified to perform up to
two additional threat assessments.

rDeliverable Date: to be determined]

xii. Provide training for two to three SFPO staff personnel on performing thermal
calculations for the above event. (Schedule to be coordinated between SNL and
the SFPOTPM.)

1.1.d. Radiological Consequence Analyses -- (TPM: Adelaide GlantelIl (301)415-3521)

i. Provide a description of the radiological consequence model for staff approval
prior to performing calculations.

[Deliverable Date: ADril 15. 20021

i. Prior to performing the calculations, provide for staff review and approval,
recommendations for modeling the radiological responses to the accident.
Include, among other considerations, the assumed meteorology conditions,
release height, particle distribution, particle settling (both within and outside the
cask), population probability distribution, decontamination and clean-up costs,
uptake pathways, uptake fractions, health effects of uptake'and inhalation,
ground shine, sky shine, etc.
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IDeliverable Date: May 1. 20021

iii. Following staff approval of the analytic assumptions, perform the specific
analyses.

iv. Provide detailed documentation of the analysis and all radiological
consequences as a function of distance. The documentation should Include,
among other information, the extent of the fuel damage, release fraction from the
fuel (including the size distribution of the radionuclide particles), migration of
isotope out of the fuel matrix, the thermal effects on the fuel, thermal driving
forces, plate-out and settling.

[Deliverable Date: July 31. 20021

v. Following Commission identification of the new design basis threats and lessons
learned from the above analysis, this sub-task may be modified to perform up to
two additional threat assessments.

rDeliverable Date: to be determinedi

vi. Provide training for two to three SFPO staff personnel on performing radiological
consequence analyses for the above event. (Schedule to be coordinated
between SNL and the SFPO TPM.)

Subtask 1.2: rashinc Into an ISFSI
(TPM: MahendrgShah (301)415-8537)

1.2.a. Provide, for staff approval, an analytic approach for a modsel to use in determining the
consequences of al' rasbing into an ISFSI.
Research the vario'' pIanedesians for hazgrdsQ.
and postulated trajectres )being projected to the front,
side, etc.) for various scen'arios. Pros and cons should be provided on the need to
mnodel tU'dynamics of the plane, its projected land tb~effect of neglecting the
dynamic contributions of the plane (e.g.'

rDeliverabie Dafe:May 10. 20021

1.2.b. Following the staff's review and approval of the proposed guideline developed above,'
develop computer modeLs:for assessing the consequences of crashing a

Kamount to be provided by the SFPO TPM) ontothe ISFSI
identified In Task 1.1, a-ove.

rDellverable Date: October 21. 20021

Subtask 1.3 Sirnmlified( Computer model (desktop model running on ANSY/LS-
DYNA) Structural Analyses (TPM - - Mahendra Shah (301)415-8537) '

1 .3.a. Provide a description of the simplified structural model for staff approval prior to
developing the analytic model.

rDeliverable Date: May 10. 2002.
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6.0 Deliverables and Schedule (includinc meetings)

The deliverables required for each task are Indicated under each subtask with an anticipated
time for delivery under section 5.0 above. in addition to the task deliverables, a draft report, a
final report, and notes summarizing all meetings are required under this project. The reports
are discussed below. The meeting notes are addressed under section 9.0.

The performing organization shall prepare both a draft and comprehensive final report In
NUREG/CR format, summarizing all work performed under this project. The report shall Include
an executive summary of the findings of this project. It shall also include a complete description
of the models developed and rationale for the use of data and assumptions.

All reports shall be edited and reviewed by the performing organization and checked In
accordance with the quality assurance requirements addressed under Section 13.0. The
NMSS TPM will provile comments to the performing organization to be considered in the
preparation of the fina'l report. These comments will identify potential problem areas,
discrepancies, and technical insights on the draft report. 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. The draft report shall be submitted to the overall project TPM by
November 30, 2003. After receipt of NRC comments, the performing organization shall revise
the draft report, incorporating resolution of comments, and submit a camera-ready copy and an
NRC-compatible, electronic rnedia copy of the final.report by January 18, 2004.

All deliverables shall be provided to the NRC TPM responsible for each task or subtask of this
project.

7.0 Period of Performance

The-period of performance for this project shall continue until January 31,2004.

8.0 Estimated Level of Effort

The estimated ievel of effort for this project is Identified below.

Gc��-

Task Number Estimated Estimated Estimated
FY-02 FY-03 FY-04

- FTE FTE FTE

1.1 )Crash) 1.5 0 0

1.2 (SrnallPlane Crash) 1.0 0.2 0

1.3 (Simply 4odel)' 0.6 0.3 0

2.1 (Table of Weapons vs 0.1 0 0
Consequence) .

2.2 (Guidance Document) 0.3 0 0

3 (Truck/Rail Casks Model 0.6 0.6 0
Development) .

4 (Storage Casks Model 0.6 0.2 0
Development)
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U3S7 . * - U.S:NUCLEAR REGULATORY COMMISSION 1. JOB CODE

DOE SOURCE SELECTION JUSTIFICATION 1 J5412

'_ JOB CODE T7iLE .

Terrorist Events Assessments for the Tran sporlatioand St6rage orafioa I

S3.ELECTEDSOURCE

I

Sandia iNational Laboratory (S.NL) -. ' - ' ' - ' .'

4. 8ASIS FOR SELECTION (Deseribe the basis torsetection olsource. Narrative mwst be cmplingand supported bybcts.-Se. Handbook j1.7, Parti.)

The Spent Fuel Prbect Ofice (SFPO) ires assistance with assessing'terrorisi Eents onthe'trans~portation

aod storage Or nuclear materials., In response to the nation ide aleris'and suris' seins th'e

ierrorist events at 'the .trid Trade Center in New York and the Penta' onn inla, th'e NRCm'uf'asse

vulnerabilitiessand consequence orfposiuiated tterrorist evenitson thetiran rtatidiiandst tor "geofnuclear

materials, Including spent nuciear fuel from reactor operations. , .. . ... .,.,.

A source with spiaizedequipmeni, highly specialized 'expirience in exp oive and ' ncend

personhcl available to perforni now is req'ured 'osucc'es sully 'oiiie e thise'P'0i.- SNL Is th oniy source thiat

can' fulill ihe requirements of this program based on te folilo ing considerations< ''

SNLposscssesthe unique'experience necessary to' conduct re ailiic o &mipniuattiof terrorist eints 'on

spcnl fuei slorage casks,;can test SNF packagei and 'omibiln ithildst ig dith de'signi ad anailrsis inforrnation

and ech niques. Sin'ce SNbL has been perrorm ing'thesee;alt for 'RCSN'Lsh-ai~s gald O kno: ledge from
rinrents c ral a o re em* S Jalso tias

*classisleddaia expcriments on'sri aand'sou'rc
the'capabilities necessary to perlorm ofslte cost efsiniates tul irig rom'rad iolog m'ctnot

expricnce'in strucluraidnanic a'na ses,; ource ieiwin ' cohence ''

''analvscs ( -AC~'n ofslle c'sf es mae or.'aii~cl -ees$ .4.i ha .zxei -^idg

needed for modeling varioug e sa rmntnS:g-their-consequences on-radio v

Further, thc XNRC has expended signI116ht an sourte'in 1 tinith SNLto-de 16 ra
computer simulation. This mode is'requlr'ed tespondCon isiil Inqulsfrorn Senaior eld'ofic :

and Rcprcs'ntalive Markeyv's ofIce. 'Ili aact R 's: r lronlng

.sinfilar s.lEbotage analvses using the same SNS experlise for sabotage eve nreactor sles. nce this SFPO..

program will util ie the saine e rtte ' ili R ihii this effort

beghis now so that reconi'i endatlons 69& b b$ Deiemne 2003 aM spo ses to

Congress'are pkobvided tlnielv ' '. '".

Given the stringent time'constrants eurn expertlse requ'lred to fulfill the rjqirenients of

this p'rogram, SNL Is th'i~only origInizourgentan t rt e SFPO sta Isnot a're of

another facIHity with exisiiSng NF pi daia coiiectoionand an lysiscapabihtles.
,Frieinfeifnancla i rsource ti'eneesanth r' to d*F dif ther, the r me~iI r ur e ri i i nec.essar ioa o h rs u c to d ei eop i* W capabilite o p r o m this'

estin', andal sts vrd b tl~ shdulerhble Theriefore 'SNL Is the 'onl sour
t.
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