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4.0 Expertise and Disciplines Required

The performing organization shall assure that the pro]ect team has the proper mix of nationally
and internationally recognized technical experts, i.e., scientists and engineers with traimng and
experience in dynamic structural analysis, source 1erm assessments resulting from terrorist
events, and radiological consequence assessments from those events. Specific dnscnplin'-*s
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 conductmq safequards work shall have technical experience in determining
radiological source terms and in performing radlologlcal 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 Depariment of Energy L-clearance or equivalent (Depariment of Defense).

The principal investigator shall provide technical oversught and contmuity over all work
performed on this project.

| 5.0 Work to be Perfi;rmed

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 informatnon 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 safequards information ) discussed
in Section 17.0 of this agreement and Part X 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 grogneragg infonnat:o n requirements dtscussed in
Seclion 18 0 and in Pant Xl of Handbook 11 7
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The following tasks and subtasks, which shall be completed by the performinq organization,
are grouped in terms of technical specialties. Each subtask event is comprised of a structural
analysis, fuel- perrormance analysis and resulting radiological consequences. The deliverables
required with anhmpaled dates for submission to each TPM have also been lndicated under
each subtask.

Task 1- Terrorlst Events and Conseguence Analyses from Aircraft Crashes
f

Subtask 1.1: a3 _ )Crashlng Into an ISES[ | | ‘ ‘ (9{,’)/ | :

Develop computer models 1hat simulate the consequence= of a‘ )alrcraft crashing
into an independent spent fuel storage installation (ISFSI) ofa 100 by 100 casK array., Two

ESZ; portiens E/Y
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structural computer models shall be developed for lhe‘\ one model is a detailed model
requiring a super computer and the second model is a simplitied model (on ANSYS/LS-DYNA)
that can be executed on a deskiop 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 fcask, these models shall be applied in the
following analyses

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

iii.

jv.

vi.

Provide a description of the structural model for staff approval préorr to perlorming
calculations. , [Deliverable Date: - 2002.]

Prior to perlormmg the calculations, provide, for staff review and approval,
recommendations for.angle of trajectory and speed of plane crashlng into the
cask. ' [Deliverable Date: March 15, 2002]

Following staff approval of the analyllc -assumpllons, perform the specific
analyses. i

Provide detailed documentation of the analysis and all structural behaviors of the
cask and plane. . [Deliverable Date: June 14, 2002] WA" 24 ,20:57

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‘determlged]

Provide {raining for two to three SFPO staff personnel on performing the
structural analyses. (Schedule to be coordmaled between SNL and lhe SFPO
TPM.) , .

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

A

Provide a descnpllon of the MELCOR model for staff approval prior to
performing calculations.
) |Dellverable Date: Aprll 15, 2002]

Prior to performing the calculatlons provide, for staff review and approval,
recommendations for modéling the fuel, source term calculations, and property

damage estimates.
[Dellverablg D_ate: May 1, 2(_)02]

Following staff approval of the analytic assumpliorls, perform the specific
analyses. ,
[Deliverable Date: June 14, 2002]

Provide detailed documentation of the analysis and all structural source terms

within and exiting the cask. N
[Deliverable Date: June July 31, 2002]

3
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1.1.c.

1.1.d.

vi.

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 1o
two additional threat assessments.

[Dellverable Date: to be determined]

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

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

vii.

viii.

ix.

xi.

Xii.

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

calculations.
[Deliverable Date: April 15, 2002}

Prior to performing the calculations, provide, for staff review and approval,
recommendations for modeling the thermal response 1o the accident.
[Dehverable Date: May 1, 2002]

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

Provide detailed documentation of the analysis and all thermal system
responses.
[Deliverable Date: July 31, 2002]

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]

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 SFPO TPM.)

Radiological Consequence Analyses - - (TPM: Adelalde Giantelll (301)415-3521)

ii.

Provide a description of the radiological consequence model for staff approval
pnor {o performing calculations.
[Deliverable Date: April 15, 2002]

Prior to performing the calculahons provide for staff review and approval,
recommendalions for modeling the radiological responses to the accident.
Include, among other considerations, the assumed meteorology conditions,
release height, paniicle distribution, particle settiing (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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[Deliverable Date: May 1, 2002]

iii. Following staff approval of the analytlc assumptlons perform the specific
analyses.

iv. Provide detailed documentation of the analysns and all radiological
consequences as & functlion 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
isofope out of the fuel matrix, the thermal effects on the fuel, thermal driving
forces, plate-out and settling.

[Deliverable Date: July 31, 2002]

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 1o three SFPO staff personnel on performing radiological
consequence analyses for the above event. (Schedule to be coordinated
between SNL and the SFPO TPM.)

RN

Subtask 1.2: rashina Into an ISFSI
AN (TPM::Ma_hener. Shah (301)415-8537)

1.2.a. Prov:de for staff a?proval an analync approach for a model to'use in determining the
consequences of rashing into an ISFSI.

Research the variods plane:desians for hazards((.

and postulated trajectbne : being pro;ecled fo the front,

‘side, etc.) for various scenarios. Pros and cons should be provided on the neéd to E\fﬁ.
mode! tHié dynamics of the plane, its pro;ected 1and the effect of neglecting the

dynamic contributions of the plane (e.9.. ‘“ {“/
IDelIverable Dafe! May 10 2002]

1.2.b.” Followmg 1he staff's review and approval of the proposed guideline developed above, ™
develop computer models for assessing the consequences of crashing al
Kamount to be provided by the SFPO TPM) onlo the ISFSI

|demmed in Task 1.1, above.
- [Deliverable Date' October 21, 2002]

Subtask 1.3 Simplitied]_ ):mp_u_tgmp_dg_ I (desktop model running on ANSY/LS- £
DYNA) S tructural Analyses ~ (TPM-- Mahendra Shah (301)415-8537) YD

1.3.a. Providea description of the snmphf‘ed structural model for staff approval prior to

developing the analytic model.
[Deliverable Date: May 10, 2002.
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6.0 Deliverables and Schedule (including 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 delivérables, 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 provige comments to the performing organization to be considered in the
preparation of the final report. These commients 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 repont, incorporating resolution of comments, and submit a camera-ready copy and an
NRC-compatible, electronic medla copy of the final report by January 18 2004.

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

7.0 Period of ‘Performam

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

-

8.0 Estimated Level of Effort

The estimated level of effort for this project is identified below.

Task Number - Estimated | Estimated | Estimated
‘ CFv02 | FY-03 | FY-04
N | e FTE FTE
HERH jorashy | 15 | o | o
Coy [l Jown I
1.2 (Small Plane Crash) - 1.0 - . 02 0o
1.3 (Simple  Model) 0.6 03 |. o
2.1 (Table of Weaponsvs 0.1 -0 ()
“Consequence)
2.2 (Guidance Document) - 03 0o
3 (Truck/Rall Casks Model | 0.6 0.6 0
. Development) :
4 (Storage Casks Model 06 0.2 0
Development) '



;:. 3. SELECTED SOUHCE

! 4 BAS!S FOR SELECTION (Desenbe the bms Ior ulccnon olsourco Naruhve muxtbc eompelhnp and supponed by !acfs ‘See H:ndbook 11 7 _Pm I )

| . Congress arc pro\lded timel\.

requirementsJand:e_xpertise required to fult' 1l the requirements ot'
‘ -:,-this ‘program, SNL is the onb orgamzation l cant Erl‘o'rin thisu rg"’e‘nt {Tort: The SFPO stalf i§'not aware of -

: Further, the fi nancial resources and time necessar) for another source to de\'elop new capabllities to perform this

1 JOBCODE <o

sz

--JOBCDD:‘NTLE —— R S )
Terronst Ev ents Assessments for the Transportation and Storage ot' Radnoactn'e Materials

Sandla l\atlonal Laboratory (S‘\'L)

n :
I . ‘\-'r

“e

The Spcnt Fuel Project Oﬂ' ce (SFPO) requires assistance \\ith assessing fe rlst € ents on  {he transportation
and storage ot' nuclear matenals., In response to the natiom\ide alerts and Congress_iona_l inquiries follouing the -
' terrorrst ey ents at the \\'orld Trade Center ln Neu York and the Pentagon in }’irginra, the "RCm

.....

'and techniques. Smce S\‘L has been perl'orming

S

" classified data e>.periments on'striciural at ds source ierm beha\iors of casks and u \Lalso ha
- the capabxhties necessary 10 perl'orm ot‘l'site cost estimates resulting t'rom radiologlcal contamipatno SNI , has

. expenence in strisctural dy namic anal\ ses, source_.term fhalyses (M ELCOR), oi’fsrie radioiogic:a
SNIalso has the'expert k

Sagil Sanie S
lr 2lease
FE AT RS

_xgloggca
> their: consequences on rad
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Further, {he ‘\RC has e\pended sngnit‘ nt resqur S in cont ing v | _
computer simulation. This model is required to respond to Congressional inquires from Senator I(eid S ol’t‘ice

and Representatne Marke\ 's oflice. P ln l'act, I\RC’s Ofl' ce ol‘ l\uclear Regulator) AResearch4(RES) is performing

Tusgla ¥

.similar sabotage analyses using the same S\"L expertise for sabotage even

LA

25,35
program will utilize the same expertise and share scarce resources \\ith 'RES Lis | r“njierative that this elTort o
begins now so that recommendations cari be made to‘the Commxssion b; Décember 2003 and responses to o

TSN

“ anothér fﬂCl]ll) \nth existlng SNF pachage tesiing, insir_umentatio -data ollection and analysis capablhties.

PR

i esung, instrumentatron, and artal) sis W ould be cost ‘and schedule prohibitive. Therefore SNL is the onl) source
e Ffot n the i neeessar) \\ ork \\ithout expending signiﬁcant time and dallars to acble\'e the results that '

‘are essentlafio ‘the successrul completi on'o

on of ihis, important project.
45 o i ST :

Lt




