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Monthly Letter Status Report

Reporting Period March 1997
Name ai.d Address Organization 664 1, Mail Stop 0718
Sandia National Labormwories
F. 0. Box 5800
Albuquerque, NM §7185-0718
JON J5160
Title Revalidaticn of NUREG-0170 Spent Fuel
Shipment Risk Estimates
Principal Investigator Jeremy L. Eprung
Project Period of Performance November 1996 through May 1999
Objective
This study has three objectives:

Estimation of the radiological and non-radiological, routine and accident, transportation
rilksuooduedudthdnmicimdmmclﬂpamuanddﬂamhlﬁmof whether
those ri. umbomﬂedbythemmVojwﬁomohpmtﬁnld\iMﬂmm
in NUREG-0170.

Examination >’ any outstanding spent fuel transportation issu.es or environmental concerns
not resolved by NUREG-0170 and the Modal Study.

Docummuﬁonoftheapprmch.daumdoompuuﬁondmahodlundwuaﬁm:pan
fuel transportation risks in detail sufficient to allow other transportation experts to fully
understand the . alyses performed, and preparation of brief and detailed summaries of wne
results in a form accessible to concerned citizens.

Technical Progress

Experimental Design. Tbcexperimemddesimwudincmwdindalilwithloanton.mc
LHS consultant for this program. Dr. Helton noted that because estimates are not available for
thelikeuhoodunu;pcciﬁcmkono\mwiubeundlomponspemcommetcinlmctor
fuel, the risk estimates developed by this study can not be absolute risks. Instead they will be
relative risks that depict how current risk estimates differ from those of original NUREG-0170
mdhowthenngeofﬂ;enewesﬁmﬂesvuiuwimmwnuskmdroutechancwrim'cs.

jis NRCmonth{0170) 2 ¥697



Release Fractions. Work continued on the set of equations developed to allow accident release
fractions #nd the conditional probability of the release given an accident of any severity. A way
wmmanmmmmofmmmmmmwm
type combination was developed. This analysis defines how Modal Study event trees for truck
mduﬂnwcidcnnwillbooombimdﬁththedepﬂmofwkfaﬂmmwmidm
conditions and with simple models of accident release fractions to develop release probabilities.

Updsted Truck and Train Accident Statistics. Review of available truck accident data
mﬁmwdﬂ:uthedapmdmofmidmmuonlinkpopuhﬁondmdtyisnmdhwly
available fom the data. Instead, a8 model of the dependence of accident rates on population
densitymunbemodinorduwdividcovenllwcidcmmuinwtbemuuppliccblew
urban, suburban, and rural aggregate route segments (links). A method for doing this was
developed. The method is described in the initial draft of Section 3.0, Truck and Train Accident
Statistics, that was submitted to NRC at the close of March.

Rail Shipment Risks. Because DOT's Volpe Center staff have agreed to support this study by
kwlopirgmmmwmwlmﬁwhmwmmmlndtninnocidcm
models, completion of the train accident statistics portion of Task Ib, originally schaduled for
complcﬁonauhemdomeh.hnboendehyedmﬁllhecndof!umnoatoconfomtoDOT
Volpe schedules for the analysis of train accidems.

Milestone Table
No. [ ww Start Date Finish date
Sch | Aet Actusl | Scheduied | Projected | Actusl
“Phase |
“Ta TReview -7 RADTRAN Input Parameters 1461 109 VI 3 S, Y
1) e Trocs ~ad Trala Accident Silsics | 3 ] 34 017 | 01A7 | 0347 | 03A7
¢ 7170 4R 1 0387 | 06A7 D697
d | Representative Casks ¥ ”oi/;_ 0097 .
) 6 07 0897
T Tn%‘%m 1 0oRT (L2
T Phase Ul
Tia | Cask Mechanical .esponse Model 10 1097 01798
b | Simple Cask 1her. ssponse Mouel % 3 0198 0298
¢ | Accident Source T enns §] 10] 0% 0498
d 7110
“Fhase 11 e
TTla | Other 1opics ) 10/98 1298
b | Final Report 0 01799 DI

Sch = Scheduled, Act = Actual, Actual mean. “to date” for tasks underway. During March two man-weeks of effort

were devoted o the development of an experimental design for the aralysis As most of this effort supports Tasks
llcudlld.AocMSotneTmMMD’l\ANwsakulﬂmmmwdofcﬂonuhmm

1o each of these tasks

jis' NRCmonth{0170] 3 w67



Anticipated or Encountered Problem Areas
None

Plans for Next Reporting Period

Work on Task Ib, Updated Truck and Train Accident Statistics will continue. Specifically,
cooperative development of train accident statistics by SNL and DOT's Volpe Center will
continue. Work on 1ask Ic, Route Characteristics will be initiated.

Property Acquired
Noequipmemwithavdmmthnn”wwmhueddmmecmtmonth.
Travel

None.

Hudget Status

The financial reporting for this month is based on the 189 submitted in October 1996. Please
notcmtfo(FYWthehbamchNdeuuhcoapommehuiwemd. hanges to
SNL's FY97 rate structure are summarized on the next page.

Jis NRCmonth{0)70] 4



Variance Analysis

I'he following graph compares actual costs to the spend plan submitted in October 1996, §15.4K

was spent in March. Jotal costs 1o date are $70.0K

P00 gm—————-—— -

el Sipand Plan
~4— Actus Cowts

»

Monthe (FYST)
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e DESCRIPIION OF TERMS USEQ IN MLSR FINANCIAL STAIUS REPORT W

(WS YORM Tooe olows MR Tv o cial Siatn “TROW NCSH YRR TONPUTED -
{ Hager | e NOTE: ALL AMOUNTS INCLUDE DOE ADDER

[Totw Promet Avthorzet Amownt |zm 40-date PLANNED FUNDING for the project Sum of tunds receved
| lpwovgh FYSS plus funding requesied for FYD6 and ol subsequent facal yonrs
| _ ! : _in shown on NRC Form 189

b e ——

Towbonto Ouigetes b lufedodets funde received ot DO for SN

|
|

»
Totwl Conent Flocy Yow Adthorined Amownl . ﬁc“l','_". NRC Form 109 FYS? “Total DOE Project Coat

Tow Pune ObAgeted Comremt Fines) Yoo 2L it rocoived o1 DOR for WL

‘DIUCT AN EPRORY Actusl SNL Hours worked on the project.  Does NOT conten subcontractor

| ‘

W Actun Hours Worked ihous. The cumulstive numbel was denved by t=king previous fiscal yesr FTEs
| {from FYS4 lorwarg and computing hours worked in each fwcal yeu

INote

Ahough SML Mim&llmmmnm-nmbdxn e computetion il nof be done far Indivet e ) ask Orvens
mnmuumwu-m-nmuummuwmam
becaune wbcasen o sutyec ko FeguenT ohenge A Dw END of sach Fiscel Your | s possiie lo muliply e FTE number by 1788
n‘pm!'(mwbwﬂuovmnmdw'mm This kot 1 shoukd ondy

!
!
‘\, — -.‘,""_'.‘.".!L""“’,!?"‘._‘_."'.',"’"1:‘"!."!2“_‘._'2""'""!"'"’”""!f‘:'_".t!f__,.,._

Tots Unposted Amoumt Lt todete funos received minus Lite to-date costs.

{FYY] Commitmants Purchasing/Service Center commitments in SNL system for FY$?
_l'*?_hﬁ )€ Added F ector, f apphcable. & ncluded ¥ the numbe’

"Yohl Uncosted Amount” minus “FYS7 Commitments -

Since no DOE Adoed Facior 8 included in 1he *FYS7 Commitments " this
Aumbet S8rves B8 8 INGIClor Of ApProXIMaie unencumbered tunds o

the current hscal yea:  Subsequent FY commitments should be deal! with in

_Jnematve section of MLSR.

|
Porcantage of Avalabie Cumulstive Funds Costed Lite 40-date couts divided by Lifedo-date tunde received.

"m of Avallable Current Fincal Yoar Funds Costed | Current vY Costs divided by cunent FY funds avallable. Curren! FY
| funds avalable consnts of new money received current FY plus actual
canyover o FY9)

L —————————

{FY98 Carvyover to FYYT | Both the Actus! Carryover and the 189 Planned Carryover from the
| Form 189 sre shown here. However, the 185 Planned Carryovel s
' | ihe number used to compuie the FYS? Funding Balance Needed

FYV! Project Funting Livel RS '!ﬂ.ﬁm requested from NRC for FYST,

FYS! Funds Recaived o Dot 5 _|8ee “Total funds Obligatnd Current Fiscal Year above

YV b unting Balance heesad Baiance of FYST tunding needed (from 188). Sum of (1) funds received
’ tvough FYS6, (2) FYBS funding dfferences from tunding requested
| ——————— (3) honding requested for FY 97 Mjnug (3) 1ol hinds Teceivec o il

[Projested Corpover0 YO8 _|Marned carryover to FYIE (from 189).
| ol Extir o Project Amount  |ses “Totl Project Authorized Amount” sbovs.

.Et' “Tow! Funds Oblgeted 1o Date” sbovr.

[T ot Propet Balanco Meesoes 'Blhnu of tunding nesded for the iHe of the project

| lSﬁ of (1) unds received through FYS8. (2) FYSE funding differences fom

‘ tunding requasied. (3) Funding requesied FY$7 and subsequent FYs (from 189)
——— {0inua (3) vouw! funds recelved 1o dete

|
§'nw Projact Cumistive Amount (osted |
A

e

Lifeto-<date costs for the project

— 4




JCN J6160 P SPRUNG. J L

Date Printed 472/87 ORG 08641 WMSO0718
MLSR Financlal Status Report
MARCH 1997
Job Codew: 5160 SNL Case #2200 NRC Ofice: NMSS/SFPO
TITLE REVALIDATION OF NUREG-0170 SPENT FUEL SHIPMENT RISK ESTIMATES
Project Period of Performance for this report: From 22887 To  Masw?
TCoe note in box below)
Lite of Project (trom Form 188) Pro) Start Date 10/10/96
Proj End Date 83140
No Cost Extension Dete: No Cost Ext Date
Tots! Project Authortzed Amount. $ 492,000
Total Funds Obligated to Date: ] 220,000
Total Current Fiscal Year Authortzed Amount: $ 205,000
Total F unds Obligated Current Flscal Year: L) 220.000
Fiscel Cumulative(1)
Current Your Project
Month To Date To Date
OIRECT STAFF EFFORT (WOURS) F T 5]
(Nots  Th Inchaies SNL Personnel. but nol subcont!ectorn)
Current Cost Incurred Status to the Actual Dollar
Cumulative(1)
Project to Dute
Current Month FY$7 to Date with FYS4
Materials and Services (inc “Other’) 24 00 2400 24 00
Travel Expences 000 172 00 17200
Subcontracts/Consultants 000 000 000
w“ -
e Rt fashis e o Ul 15 it
Total COMtE mcam DOF Asde Facte) 1843284 GRE6146 peR81.48

Tote! Uncosted Amount 1560 038 54

FY#? Commitments Note  Due 1o changes in the SNL finencie/ system these numbers cen exial in ieren!
Total FYS7 Uncommitted Amount 18bAeS @10 CAN N0 KNGE! e BOWTIOBIRT  MENUs COMPUIaton is reguired
Percentage of avaliable cumulstive funds costed 31 80%
mdmomwyuwm 31 80%

Forelgn Funde(2)

are s s not Our Bysiem
(I)deulcmwaome-wwoanoM if applicable it will be coversd in Financisl
Status section of the namative portion of this report one month lale since our bilings reponts become Bvalable in Our sysiem
mmw-mmww«w-m‘m



JCN J5180 Pl SPRUNG J L
Date Printed 472797 ORG 08641 MSO0718

MARCH 1997
Cost Totals By Project Task

TASK Estimated Cost
NOT YET BEING REPORTED UNTIL FURTHER DIRECTION RECEIVED FROM NRC

Monthly Spending Plan Update
(See Attached 189 Page 3 Format)

(THIS FORM WILL BE ATTACHED TO THE INITIAL ML SR FOR PROPOSALS CONVERTED TO
THE NRC DIRECTIVE 11.7, AND WHEN CUMULATIVE. TO-DATE COSTS VARY BY 20% OR MORE
EROM PLANNED SPENDING FOR PROPOSALS WHICH ARE IN THE 117 FORMAT)

Overall Funding Status  (in actual dollars)

Yo FY &7 FY 97

FY®é Project Funds Funding Projected
Carryover Funding Recelved Balance Carryover
to FY®7 Level to Date Neoded To FY 88
Actual

$0 00

::n (18%) $270 000 $220.000 $50.000 $65,000

Total Total

Total Project Total Project
Estimated Cumulative Project Cumulative
Project Amount Balance Amount
Amount Obligated Needed Costed
$402 000 $220 000 $272 000 $66 961 46

NOTE: FOR TASK ORDERING AGREEMENTS:
28 are sttached for those

Ordering Agreemer..s
structures for this type of reporting.

wwmunrrmo:mmrm.
nrojects which have appropriate case



April 6, 1996

David Tiktinsky

Maui Stop T-8-A-23

Nuclear Material Safety and Safeguards
U 8 Nuclear Regulatory Commission

Washington, DC 20555
Dear Mr. Tiktinsky
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FM!:ANMMMOIWJ.O.kanndTninAwMBMofmﬁu
become the final report for the MRC project titled “Revalidation of NUREG-0170 Spent Fuel
Shipment Risk Estimates Program” (JON J5160). This submission fulfills the second milestone
for this program, completion of Phase |, Task b, Truck and Train Accident Statistics.

Submission of this draft section confirms that the work called for by the task that this section
documents has been completed. Please note that as other program tasks are completed, more
Mmyuuwuuumwmmwwmmmmwm

revision of this draft.

lfyonhanmcdouwoommunhouuhiuubmidon.plmphm.fu.a&mdlmonnho

numbers given below.

JLS 6641 .JLS

Enclosure: Milestone Submission
Copy to (w/encl):

USNRC J. R. Cook, MS 0-6-F-18
SNL R. E. Luna, MS 0715
SNL R. Yoshimura, MS 0718

i1 NRCmile{0 1 70)

Sincerely,

92....71.?«7

Jeremy L. Sprung, DMTS
Transportation Systems Analysis
Departmient 664

Mail Stop 0714

Phone: 505-844-0134

Fax: S05-844-0244

E-Mail: jlsprun@sandia.gov

15
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3.0 Truck and Train Accldent Statistics

3.1 Introduction

Table 2-1 hwzmhmdhwm)mkm
sccident risks is the Link Accident RATe (LARAT). RADTRAN determines the
Md-wmuowm-amuwm
thmu\hM)dhwm(mdmn

m,.wmnmmwhwnmmmd.
m-mum.uwunwmumwm
rates must be used wuwd.uwu(mbymw
uwwoummum.wm-am.

mwwmmndmmummw

portion of this study.

thMMWhU.leTW(DDn
mmummwmmmhumun.uum
but the criterion does not correlate with those used in RADTRAN or NUREG-01 /0. The
DOT distinction is between inside and outaide city limits while the definitions for
RADTRAN wre 0 10 66, 67 1o 1670, and greater than 1670 persons/km’ for Rural,
Suburban and Urhan arees, respectively Ir. general, these definitions do not agree since
Mmumwmwmmmmunuum
population densities outede city limits Past practice has been 10 use the DOT Urban
sccident rate for Interstate highway links identified as Urban in RADTRAN and 10 use the
DOT Rursl sccident rate for Literstate highway links identified as Suburban or Rural in
RADTRAN

mudwudthwmummhm“dmwh
wmwumunmwkymmmmwwum
mm.mmmumwmmnm This approach permits
mmwmdumnmmmmsmm
Urban sccident rates for Interstate highw=vs which will be presented in section 3.2

Available rail sccident data have been even more generalized in the past than highway
MMMMdMMWMmMMM
VANOUS RGOnces In an effort to improve the specificity of rail acadent-rate data, &
deMwmmthohWTw
Systems Center of the DOT was initiated Rail accident-rate values obtained in this

supplemen al study are presented in section 3



3.2 Truck Accident Deta
Onlhmﬁnﬂlﬂlﬂ-bl”mpumwdmum
mmnum,unoaaumuumwu
formats that are more or keass applicable to the needs of this present study These studies

Urban Study
Mw-mdwm-mu-mnmnvmcuy)
wm“dh*ﬂ““mwhm

0170 mum.-numulm'-un.macmmumm
(Finley, 1980). The sccident rates obtained are not applicable to Interstate highways but
m“hwh‘uﬁuﬂlmﬂmhwbwbym-rw
distributions employed in the current study.

Calfornia Highway Department Siudy
Muddumnhﬂnowdmdmwnymmwm
California collison reports. Dats for 1980 and 1981 were collected by the State of
CwﬂdehmbumMSﬁnﬂm
resilts published in & SNL report (Smith & Wilmot, 1982)

Modal Study

Lawrence Livermore National Laborstory (LLNL srformed an analysis of SNF truck
transport (Fischer ot al, lﬂnhMMMMMWMM
sources of dats DOT Buresu of Motor Carrier Safety (BMCS, now Office of Motor
Cariers), American Petroleum Institute (APT), and Calif Dept of Transportation. While
mmmmmuuwdm«mmwmw
smmunucsaummmwwmmmmmud
» better match to the predominant highway types inchuded

BMCS Data
Pumdmmwtoamm:omw?bymdd
carriers have boen tabulated for Interstate highways inside and outside city limits (Urban
NM&VDOTM)M“&&NCWUMM. Three of the

mmwhnmmmeMW(ANL)fu
the DOE (Saricks & Kvitek, 1994) BMCS data are biased (toward more severe accidents



uw-u-mmummwnwoorumm
-uﬂdynh“d“mm#hmmw

Tﬂﬂumdhmhﬂmmﬂuhbmm
nwhrus-lwmumwumm

Table 3-1 Truck Accident Rates (Accidents per Million Vehicle-

Kllometers)
Source Date Urban or Non- Comments
.
[NOREGD170 pre- 0 46
1975
Urban Study 1978(M| 72-91 Depends on time of
L(NY City) day
15 Total Accid's. per
Total Veh km |
| Calif. Hwy Dept. 1980 08 1.1 Truck/Trailers on
- 1981 0.7 10 Freewnys,
Total Accidents
Modal Study
BMCS 1960721 16 _Reportable Acid’s. |
Am. Petrol Inst. | 1968-81 40 Rate Selected
Calif Hwy Dept | 198!-83 06 Limited Access
3l 4-Lane
18 Project®* i984_| 03 Tractor-Trailers __
BMCS** 1984 0.20 0.28 Interstate Hwys
[ ANL Long Rev_|Tosess| 036 1 030 -

¢ WMKMMUMUMMUMMM
** Average over 48 siates

lthddhmdmumnmm“mmwddummum
highway type or equal sample sizes. However, they give an indication of the range of
mwmwmmdwﬁygmwmm
different points in time. The latter cifference was of particular concern because nearty all
duumwmuwssmwumm
recently been canceked In order to evaluate the effect on future accident rates, the history
of sccident rates, before and after the 55 mph speed limit, was examined. Table 3-2 lists
truck sccident dats for various severities of sccidents as compiled by the DOT for an
wpld:lodndvﬁdummﬂmmmwhiw. Comparing
-mdmmhmsulmmunmsw1mu¢mum
sccident rate decreased & factor of approximately 2 as & result of the 55 mph speed limit
ShaﬂtnmmyluyMMthbMNMrmo{m!
w)mwwm(wosw7sm).m.mmomm
mmeMMwmdeufamMm



Table 3-2 DOT Accident Data for Motur Carriers of Property

Truck/Traller, Vehicles
Motor Carriers of Property Comb. Truck | Accident
Yoar | Acchdents | Patalichs Laj wries Veh ML Raie
1965 31,132 1,603 18,737 325E+10 | 9 S8E07
1970 40,213 1,067 18,122 I SIE+10 1. 15E-06
1975 24,274 2,232 26,374 467E+10 $ 2E-07
1980 31,091 2,528 27,147 68TE+I0 | 4STELO7
1985 29,068 2,646 28,988 7 965410 1 65607
1990 16,885 1,309 34,348 9.64E+10 3. 72807
1991 34,405 3,036 12,889 S69E+10 | 3.55E-07
1992 i 11,965 2,687 31,597
—T T | e
§td Dev 474 2 74E+10 3.22E-07
14.6™ 4a2.12% §3.93%

3.2.2 Truck Accident-Rate Distributions
mmwumdummwma.zlnmsm

wwthamMMMwmmm
on Interstate highways m.mnmwmmmm
Mumwdmqumuwu
Wmunwmmwmmm
inside (Urban) or outside city limits (“Rural™). This problem was resolved in NUREG-
olnwummmmwwmmd
accident severities for each of the three population density ranges (NUREG-0170, p. 5-
). mmdumdommmmmm
mmumnumdmmmmmw
MPMMMWMZ«APMWN
the length of route within that Zone Further development of RADTRAN has led to &
mmumwmwammmm
uwwumumﬂummammm
Fractional Ocourances with the Populstion Density Zone Fractional Occurances into
Accident Severity Fractions for each of the populstion density zones Accdent
mmmmumdmwmrmmm
Accident Rates and the route lengths within the population density Zones




M.wﬂ-mhbmuymnumn
uuwm-mwummwmwh
thes stady mmmhmndnﬁytﬂdwuh
Wnnuummmnwmmw
mmthdﬁd“Mofﬁ
available sccident data  Table 3.3 presents the results from an iterative spreadsheet
mwnunmwmrmw
ommmmwmum»mw-.mm.

Table 3-3 Calculation of Accident Severity Fractions and

Accident Rates by Population Density Zone
.00 | o500 ] 0. 8 1 100 ]
" 0.008 ""ﬂ"‘" W'—n” :’.W‘ .
e oot 10
. ! 0.1 61 |OSED8| 100 |
. . 01 | 18608 | © [) 1.00
Bum of
54
ve 1 54 Vi 3708 l
o Acckseed '

¢ of Severity and Populatos Deasity Practionsl Ocourances.

“ w-uwn—nz—*«m

oo Praction of weal vehicke-kilomoters ocouriag in each of the Population Density Zones.
00““&‘!*"-“.‘\!&-&-';'#&&””&-

Accadend Kase

mmethofWMwMFMw
were

I)M-MMWhMm(M.Wm 1982)
Z)MMM'.UMM(SM&MM 1982)
l)ra.ﬂ“tylwd.tblml'ww"mwlo
A)PWJV&M.MNMMMMMMANLW Reviev

5) Accident Rates are proportional to nominal traffic densities

VMbﬂmdvm.‘(WOMMtoMNﬂuo{m
W'.wmmmmunmmummm Review
waumnmwmmwm) Proportioning of the
MWWM@&.MNMOWSMWM



mmuumumwdwmmrw
Ocoursince vakues with Accident Severity Catagory The pount est'mate values for traffic
density (470, 780 and 2800 vehicles per hour for Rursl, Suburban and Urban,

[espectrvely) were apphod i const e tambar §

TﬂlJMhndMWWMT&LJUme
Wvﬁnbh'&-dlmfhdmuymhhﬂo
33

Table 34 Accident Severity Fractions Derived

from Table 33
onm Severty
- .A";l l'.'.

o i

5
: | '

¥ m
)
v
‘
g

An Oversll Accident Rate was determined from the ANL Long. Rev. by summing the
national accident totals on Interstate highways (USA FAI) over all three yoars and
mnuud““tmuwwmmmm;m
value obtained was 2 43E-7 sccidents per vehicle-km. This sccident rate may be
WWh“MM'muTﬂJJwMWMM
Accident Rates for use in point-estimate calculation of accident probabilities

For the LHS calculations in this study, the Overall Accident Rate was replaced by an
Ove-sll Accident Rate Distribution Figure 3-1 presents an Overal! Accident Rate
Distribution, based oo the ANL Long Rev. data, which is » cumulative lognormal
wmwwammmmznwwmmd
0826 &t $.0E-7 (w2 X mode) and 0960 at 7.5 (w 3 X mode). A lognormal distribution
mduduhhﬂdtbmduﬁmmndnﬁmmnhanhﬁwwm
mean of each of the two dats sets  This distribution was judged & conservative
Mdtbwdwddﬂmnhﬂndbywo'mmmm Rev
io..tbl.ﬂlncﬂloliﬁnyaddﬂmfammwdﬂ&?p.m.
wmmmmw)mwwo«.onwzn
to creste Rural, Suburban and Urban accident rates, respectively, for the RADTRAN

input files



Figure 3-1 Overall Accident Rate Distribution

e

3.3 Train Accident Data

Sources of sccident-rate data for rail transport which have become available since
NUREG-0170 was published are not as numerous as for truck transport Those that have
mwuummm.wdumuﬁdhwa.z 1,

the values and their dates are tabulated in Table 3-3

Table 3.6 Traln Accident Rates
IE I E IW“Tﬂ.I Comments |
 NUREG-0170 pre-197$ 0 9E-6 | Per Car km :

Maodal Study ,
Fed Rail Admin. | 1975-82 7.5E6 Per Train km
All trains & tracks
ANL Long Rev ** 1985-88 0 06E-6 Per Car ki, All tracks
0.03JE-6 Per Car Line
* Urban rate if distinguished, otherwise Urban and Non-Urban rate combined
“* Average over 48 iates

Note that the rate from the Modal Study is per srain-km which must be corrected to car-
km for companson 10 the other values Comparing car-miles to train-miles on Class |
railroads for 1980 and 1990, as obtained from the DOT Internet Web page, indicates that
the approximate number of cars per train is 68 This value leads to a Modal Study



wecident rate of 0 11E-6 per car-km which lies between the NUREG-0170 and ANL
vakses

In arder 10 obtain & lwrger and more specific database on which (o hase rail accidentr-rste
distributions
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JON JS160
Sandia Nations! Laborstories (SN1 )

Modification to Project Entitled
“Revalidation of NUREG-0170 Spent Fuel Shipment Risk Estimates”
Job Codz JS160

Modification Title
“Development of Highway snd Rail Route Parameter Distributions”
(Reference NRC reguest for a preliminary proposal dated March 20, 1996)

1O INTRODUCTION
A. Background

The program plan for the “Revalidation of NUREG-0170 Spent Fuel Shipment Risk Estimates”
program that Sandia National Laboratories (SNL) is performing for the Nuclear Regulatory
Commission (NRC) states that characteristic data will be developed for the routes over which
commercia power reactor spent fuel might be shipped from operating reactors to interim storage
and permanent disposal sites.  This data, which is required input 10 the RADTRAN radioactive
material (RAM) transportation risk assessment code, is usually developed by performing
HIGHWAY code calculations for truck routes and INTERLINE code calculations for rail routes.

Because there are a great many possible routes from operating reactor sites 1o the set of possible
interim and permanent storage sites, the revalidation program plan specitied that the
characteristics of the range of possible routes would be developed in the form of histograms of
route data drawn from previous studies, principally the Multi-Purpose Canister Environmental
Imnact Statement (MPC EIS) recently prepared by Argonne M <tional Laboratory (ANL). ANL
has informed SNL that the HIGHWAY and INTERLINE data used in the MPC EIS can not be
provided to SNL. Therefore, SNL must develop the needed data by combining route data
developed 1o support prior SNL transportation risk studies with new route data developed by the
performance of HIGHWAY and INTERLINE calculations for the highway and rail routes that
connec' current operating reactors to representative sets of candidate interim and permanent
spent fuel storage sites.

B, Objective

The ohjective of this new program task is to develop distributions for the input parameters used
by the RADTRAN code to specify the characteristics of the transportation routes examined by
RADTRAN radioactive material transportation risk calculations.

1

-
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C. Purpose

The purpose of this subtask is 10 ensure that representative route data is used to support the
revalidation program RADTRAN spent fuel transportation risk calculations.

2.0 SUMMARY OF PRIOR EFFORTS

SNI has previously ¢xamined the risks associated with the transport of spent power reactor fuel
from operating reactor sites to nine candidate permanent repository sites. The results of that
siudy were documented in a report titled “Transportation Impacts of the Commercial Radioactive
Waste Management Program ” [Cashwell et al., 1986, SANDSS-2715]. Values for the following
RADTRAN input parameters were developed bv performing HIGHWAY and INTERLINE
calculations for each route examined during that study: urban, suburban, and rural route segment

lengths and population densities.
1.0 WORX TO BE PERFORMED AND EXPECTED RESULTS

A. Scope of Work

The set of HIGHWAY and INTERLINE calculations that will be performed will develop values
for the following RADTRAN route input parameters, urban, suburban. and rural route segment
lengths and population densities. Values will be developed for the shortest interstate truck and
mainline rail routes that connect the 73 operating reactor sites (o a representative set of possible
interim storage sites and the representative set of interim storage sites to a representative set of

possible permanent repository sites.
B. Approach

The locations of previously proposed interim and permanent storage sites for spent power reactor
fuel will be identified. From each set of proposed locations, a representative set of locations will
be selected. The sites that enter the representative sets will include all proposed sites that are sull
actively being considered supplemented by enough other locations to ensure that the sets of
routes that connect these sites provide extensive coverage of the entire set of interstate highways
and the entire set of main line railways. HIGHWAY and INTELINE calculations will he
performed for cach truck and rail route that connects the 73 currently operating reactor sites to
the representative set of possible intenm storage site locations and the set of possible interim
storage site locations to the representative set of possible permanent storage site locations.
Distributions of the urban, suburban, and rural route segment lengths ard populations densities
will be constructed using the output of the HIGHWAY and INTERLINE calculations performed
1o examine each individual truck or rail route. These distributions will be compared to the
distributions developed for these parameters using data taken from SANDES-2715. Because
both sets ¢f stributions will be based on comprehensive sets of interstate and main line rail
routes withis the continenti! United States, the distributions L “sed on data from SANDSS.2719
anu the di.tributions constucted from the resuli. of the new HIGHWAY and INTERLINL
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calculations are expecied 10 be quite similar. If, as expected, this prove te ¢ be e, ten the
underlying data will be pooled before the final distributions needed by the revalidation program
RADTRAN calculations are constructed.

Route parameter distributions will be constructed using the results of ¢ very large nw..ber of
HIGHWAY and INTERLINE caleulations that have been performed to support past ZADTRAN
calculations, including if possible those recently performed by ANL as part of the MPC EIS.
Truck and train accident rates will be developed from literature data, especially tiom the state-
level accident data published by AN

C. Tasss

This section describes each program task, specifies the task deliverable, and presents estaates of
the task completion date and of the level of effort required to complete the task.

Task 1: Representative Sets of Possible Interim ano Permacent Storage Sites (1 man-week)

The locations of previously proposed interim and permanent storage sites will be identified.
Sites will be divided into two groups, sites still under active consideration and all other sites.

Representative set of interim storage sites and permanent storage sites will be selected.  Each
representative set will contain all sites still under active consideration supplemented by enoagh
other sites 1o ensure that the routes that connect the 73 operating resctor siwe: to the
representative set of interim storage sites and the interim storage sites to the representative
permanent storage sites provide extensive coverage of the interstete highway and main line rail
transportation systems in the continental United States.

Deliverable: Letter report
Completion Date: May 12, 1997

Task 2: HIGHWAY and INTERLINE Calculations (3 man-weeks)

HIGHWAY and INTERLINE calculations w'  be performed for each truck or rail route that
connects the 75 operating reactor sites 1o the representative set of interim storage sites and the

interim storage sites 1o the representative permanent storage sites.

Deliverable: Letter report
Completion Date: June 2, 1997

Task 3: RADTRAN Route Parameter Distributions (1 man week)

Distributions of the urban, suburban, an rural route segment lengths and population densities
will be constructed using the output of the HIGHWAY and INTERLINE calculations performed
for the preceding task. The resulting distributions will be compared to the comparable
distributions developed using HIGHWAY and INTELINE output previously reposted in
SAND3S-2718. 1, as expected, the distribuiions are quite similar, the underlying data will be
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pooled and then used to construct final distributions. The results of these three tasks will be
documented in a draft of a chapter that will be included n the repon: that will document the
results of the revalidation of NUREG-0170 sper * fuel shipment risk estimates.

Deliversble: Chapter Draft
Completion Date: June 16, 1997

D. Completion Date

The proposed completion date for this program 15 June 30, 1999, Revisions to program tasks or
schedule could cause this date to change.

4.0 PROPOSED PERSONNEL
A. NRC

John Cook is the NMSS Technical Monitor for this program. Technical instructions may be
issued by Mr. Cook from time to time during the performance of this program.  Technical
instructions shall not constitute new task assignments, or changes 1o existing task assignments
that alter program costs or schedules. If task revisions are required that entail additional work or
changes i program schedules, these revisions will be made by submission by SNL for approval
by NRC of a rer .sed program proposal. Directions for changes in scope of work, cost, or period
of performance will be coordinated through the NMSS Project Manager, David Tiktinsky.

B. SNL

The technical lead for this program will be J. L. Sprung. Dr. Sprung is a Ph.D. chemistry
graduate of UCLA with 20 years of experience at Sandia National Laboratories managing and
performing radioactive material safety, nisk, and consequence assessments. Major assignments
performed by Dr. Sprung include assessment of fission product transport models for the
development of the MELCOR code, direction of the consequence calculations performed for
NUREG-1150, and assessment of the risks associated with ship accidents that occur in ports that
was performed for the Foreign Research Reactor Spent Fuel EIS.

J. b, Smith, a software engineer in SNL's Mission Analysis and Simulation Department, will
perform the HIGHWAY and INTERLINE calculations required by this study. Mr. Smith holds
degrees in Applicd Mathematics (BS, New Mexico Institute of M ag and Technology, 1977)
and Nuclear Engincering (MS, University of New Mexico, 1982). Mr. Smith has 20 years of
experience in analytical and computational criticality analysis and radiological inventory source
term development. For the past five years, *r. Smith has performed most of the HIGHWAY
and INTERLINT® code calculations that supported SNL radioactive mawcnial uansportation risk
analyses. As a part of these analyses, Mr. Smith developed the input data required by each code,
perforred the code calculations, analyzed the computational results, and co-authored the EAs
and EISs that these routing calculations supported

good
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G. S Mills will construct the distributions of route parameter values. Dr. Mills, a Ph.D. physics
graduate of the University of Texas, has 30 years of experience ‘n transportation risk analysis and
applied physics research and development.  His experience in transportation risk analysis includes
work on numerous radioactive material EAs and EISs (e.g., Foreign Research Reactor Spent Fuel
EA, Sapptare 11 EA, Plutonium Disposition EA). In addition, he has applied the Latin Hypercube
Sampling technique to sensitivity studies of accident-nsk input vaniables and demonstrated the
improvernents in risk estimates obtainable from application of LHS to important input parameters.
Other, transportation 1isk-related, development work has included acquisition of data for improved
definition of input raiameters and distribution functicns. Before working in transportation risk
analysis, he supported underground nuclear effects testing with radiation diagnostic development,
fielding, and radiation transport/material interaction modeling

This preliminary Proposal designates Key Personnel on NRC Form 189, Part 1. Duning project
negotiations, Sandia National Laboratories (SNL) end the Nuclear Regulatory Commission
(NRC) will finalize the list of “Key Personnel” which will be documented in the Final Proposal.
However, it should be clear that SNL can remove any personnel from an NRC work order,
including “Key Personnel,” without NRC approval, but the NRC must approve any proposed
substitution for those “Key Personnel” identified on the Final Proposal.

S0 MEETINGS/TRAVEL

It is not anticipated that any travel will be required to support the performance of tasks specified
in Section 4.0 abuve. Therefore, this study is also not anticipated to require any foreign travel.
An Outside Continental United States (OCONUS) activity form will be submitted to DOE with
this proposal for any anticipated foreign travel. An NRC Form 445 will be processed 40 days
prior to OCONUS travel,

Deviations from the travel submitied as part of NRC Form 189 and accepted by issuance of an
NRC Form 173 will be coordinated with the NRC project manager as soon as the need for such a
deviation is icentified 1o ensure it will not interfere with the timely completion of proposed work.

6.0 NRC FURNISHED MATERIALS

No program tasks are expected to require materiale that must be furnished by the NRC in order to
be performed. The final report for this program will be published by NRC.

7.0 RELATIONSHIP TO OTHER PROJECTS

SNL projects that are developing risk assessment methods or data pertinent to this program
include: Development of RADTRAN 5.0, periodic updates of the RMIR and RAMPOST
databases, development of GlIS-based route-analysis methodology with environmental justice
pplications (proposed for FY97); and publication of RADTRAN 5.0 sensitivity analyses that
parallel carlier analyses performed for RADTRAN 4 and RADTRAN III as part of on-going
code QA and applications efforts.
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5.0 REPORTING REQUIREMENTS AND SCHEDULE

A, Deliverables

The chapter draft that documents the results of this study will also be the initial draft of the
chapter in the final report of the revalidation program that describes and discusses the data
gathered, analyses performed, and results generated to complete Subtask lc, Route
Characteristics, of the revalidation program.

No more than 30 copies of any interim report will be furnished to the NRC project manager.

N. R Oniz, Director, Nuclear Energy Technology, Organization 6400, Sandis National
Laboratories, Albuquerque, NM, has been designated as the authorizing official for publications
of NRC Form 426A.

B. Monthly Letter Status Report (MLSR)

If acceptable to NRC, the results of work on this modification of the original program plan for
the program titled “Revalidation of NUREG-0170 Spent Fuel Shipment Risk Estimates” will be
reported in that program's Monthly Letter Status Report (MSLR). If a separate MSLR is needed
for this program modification, then a Monthly Letter Status Report, following the Management
Directive 11.7 instructions, will be submitted to NRC by the 20th of each month. The MLSR
shall be delivered to the David Tiktinsky, the NMSS Project Manager for this program, and to
the Division of Contracts and Property Management (DCPM), Office of Administration
Additional distribution will be made to John Cook, the Technical Monitor for this program, and
to Earl Easton, both of NMSS. The Financial Status section of the MLSR will follow NRC
Management Directive 11.7's MLSR Financial Status Report format 10 the extent permitted by
the current SNL Financial System.

C. Milestone Chart

The following Milestone Chart summarizes the estimates of task schedules and costs. Task costs
are based on estimates of $5.9 per man-weck of effort (including computing, support services,
and management bt not travel costs or DOE Albuquerque overhead) for fiscal year 97.
Timelines in the Milestone chart depict elapsed time, not man-weeks of work.

Milestone Chart
Task MN k§ FY$?
MNeooJeons
Representative Sites  Safiee “>
HIGHWAY and INTERLINL Calculations 3 18 >
Distributions and Draft Chapter 1 5 »
FY97 Labor 8 24

DOE Overhead (at 4.3 %) <4
FY9? Cost 28

Qoo
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D, Level of Effort (estimated at $5900 per man-weok for FY97)

Level of Effort Estimated
(man-weels) NRC Cost

Representative Sites b $4,000
HIGHWAY and INTERLINE Culculations 3 18,000
Distributions and Draft Chapler ] §,000
Labor Subtotal ) 824,000
DOE Overheud (at 4.3 %) 1,000
Total Cost $28,000

9.0 SUBCONTRACTOR/CONSULTANT INFORMATION

Use of subcontractors or consultants on this study is not presently anticipated. Needed technical
support that might require the use of subcontractors or consultants will be first discussed with the
NRC Technical Monitor in order to establish technical requirements and then with the NRC

Project Manager to identify any irapacts on program funding or schedules.

Resumes for proposed subcontractors, if applicable, have been provided under Section 4 of this
proposal.  Acceptance of this proposal indicates approval of personnel proposed herein.
Subsequent subcontractor efforts not described in this proposal will be managed per NRC
Directive 11.7, Part X(B)e)(page 61). conflict of interest issues are covered in section 1] of this
proposal whicu considers all proposed personnel, including subcontractors.

10.0 SPECIAL FACILITIES, I¥ REQUIRED
This study is not expected to require any special facilities.
119 CONFLICT-OF-INTEREST INFORMATION

No significant contractual or organizational relationships of Sandia National Laboratories, its
employees, or anticipated subcontractors and/or consultants exist with industries regulated by
NRC and suppliers thereof that might give rise to an apparent or actual conflict of interest.

US Nuclear Regulatory Commission (NRC) recognizes that Sandia Nat