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tdvisory Conmittee on Reactsr Tafeguaric
United States liuclear Tzgulatiry Lomission
Vashirgton, D.C. 22558

Attention: Mr, Gary P, Quitt
Dear Mr. Quittscihreibter:

Durinz the neeting c°

Korking Gregn on Transedri” .l

szaroiber

r (remittee on Feactor Safocusrds
atig. ctive caterials ot the Sheraton-

b 2

N re

LoGuardic Feoa) 1n Le: Yors
Siess, recuas.ed that 1 fore

k]
t 23, 1577, the Chairman, Or. Chester
of my lctter of April 11, 1977

Lity Pugus
ard to you a copy

to Dr. J. Peter lMcGrath of Sandia Laborataries for distribution to tne

Working Group.

During the gquesticn paricd which ensued after the reading of ry

1 am ¢lad to do this and 2 copy is enclosed.,

L L
letter,

one of the torking Group cansultants cxiressed doubt or surprise at ny

assertion that shigrents of

spent reactir fuel and high-lovel waste through

the City of hew York would agprcach or exceed anproximately cre-per working

day 1f

vare 2d4ded to the Brosshaven

BiiL High Flua Beam Peactor.

The 819 t"e Shorehan
(which is som2shal more
becomes operaticnel, to acd
through hew York City. The

18 miles eest of Shorcham would

Jemesport ruclear complex t
Betwean Januadry 187

pients from the HFER 2t @
tow York City, prior to ¢
radioactive materials rec
for such shiprerts, tuglve
30G Lilocnrivs of wi.ed 715

cocalol ®

i

4

Slo4iSolo1 kg, 1V

red
than f

the three Long Island Lichting Co=pany (LILCO) power reactor shipmen:ts

g

fro

vatioral Latoratory spent fuel shiprients

ctor 56 mil-s east of the hew York City 1in2
ifty percont complete) was planned, wnen it
botueen 35 and 70 megacurie-level truck ship-ent
t.in (each 1152 #'s) Jamesport reactors ahout

acd an a#2itional 150-160 shiprents fi e
ncores cperaticnal,

¢4 Cztober 1775, the last perivd in which shyg
were percittes by the Department of Health therzu

eractront of the City of tew York Healtn Codo

ation, reaniring @ Certificate of Imergercy Tra
seent fuel §rinonts, corh involvieg of the ord
cign products wers carried by towct thaoduga A

al



Dr.

Leonard R. Solon -2- August 25, 1977

Thus 2dding up the totality of spent fuc) shipments 2lone Trem Shoveh o,
Jamesport, and Crookhyven, there vere 10 have Loun between aboul 200 and 290
shipments of these regacurie and high kilocurie spent fuel shipments throug®
tiew York City.

1 offer witheut further present corment, these figures for further
dotaile consideraticn by the ACRS in its advisory capacity to the Nuclear
Regulatory Ceomission as part of the latter's legislatively mandated role of
protecting the public Pezlith anc safoty.

| approciated tie creortunilys of appasring tefore the ACRS Vorking Grn:
on Trareportation ¢ (a4 -active Materials and the courtesy shcun rie by tho

nerters oo stalf,

e

reesless to say, | am proparcd to erplify or discuss further any of ¢
matters treated in the present lelter,

e

Sincercly yours;” . -~
. - oo / //
e ' o "y i o i ( P .l/
- hd Pt S

Dr. Leonard I'. Solon
Director

LRS:fp
enclosure

"] e

Dr. Chester S5ic¢ss
Harman A. Eisendirg
Arthur DuCharme



siogva~ters 7, 1977
o2t. Leonazd R. Solen
teagtar, Buzaav of Rodlaticen Control
City of Mew York
325 treadway
Yew York, Wew Yorik 10007 .

Daag¢ Dr., 3Soloan:

ohe results of recent investigotions Ly the Staff of

Sandia Laboratori
from the study on Transportation of Racicactive #Haterials in Uzdaa
nvirons have proxzphed mo Lo review pravious estinmatel of radiol. 1
cons2guences of radiosctive matarial gfeieassd in urban envirens.

In your lutser of 11 Apzil 1877 to =2, which 1 have nagleat:ig 2
petssaally reply e, jyou ptilize calculationzl esaulis contained

in the U,.S. Nuclear Rajulalery Commission repogt Calgulatian: of Faiia
isaizal Conscauncea froa Szsotzge 0 ahizping Cos<z fcr suent raws
png uima-Lev=l Wast2, HUdeue-0lds, t0 nntinale Lhe Consequznces G
rostulated BiZOtags eventy occurring in a hyperurbun cavirdne esuzh

e tew York City. It has heen hrought to ny grtentlon that veo 2I%
utilizing in nubllc forums, such as veclove Ene Wes'2eing Group on
wcanspoctation of padiocactive Hatnzials of the U.S. luclaar Reguvlateey
Coanission's Advisory Coznmittow on R2actor Safequards on 27 August
1577 in Hew York Clty, your 2stimates derived froa thi reaults contain
§n the NUNEC-0104 raporz. Therefore, I felt it weuld be a dizseorvice
to you It I @id not cempunicate to vou ay conceens with your cz=loulus
for estimating conucguencaa of sabotage actions omn ehipping casks

containing lazge amounts of radioactive nateriale.

whe wotk prezentad in the HUREG-0194 rezort was pecformcd for the
explicis purpose of investigating whather thare wore any significant
Jisferencas betwegen the radioleogical coasgguences of sabora

agtions on shivping casks for spant THR fuesl and solidificd
1avel waste, Therafore, it was only necassary in the calculi
perforrmad to prasezve the yelative diffarences in the conzs
that aight result [0M guccessful sohotage actiona., The pr
of the absnlute maynitude of conseguences, given a sabotage
13 a nuch rmore difficult problen. A8 a reault, many phanoxsn
would affect the magnitude of the conszguanced wWere naglecte
shwe calculations since it was believed that they would have
@rqual effnct. loj utilized in the calculations wara actunl
dintciputions, frequency distzibuticas of gopulation slzes
might be exposed to radiologlcal impacts of sabotage, hHuild
orfects as a functlen of population dansity, etc, In addl
¢o nout have a vesy good ideza of the magnitude of the reijua
s adinnctive material that miyht be caufsd by a spesilic su
Laborace action., For uil sractical purposes thege have
nny axper iments performed to provide zuch informatlon,
ths MURIR-0YV04 reonrt a range of relaease fractions ware
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gr. L. Snlee -J- Yiguozmboe 7, 1-07
sanchar way 2 1cok at the population gdose iz t0 rootulacs @ IouurnHL
size 0f @ ronulation $hat night o@ epused £ radlaticn 22 2 ragsis
GT a auac43sful Sakotzge attian. IF ends gomuniation wate asotosiiaty)
10 =illien, thes he mean indlvisual doe would Be 1000 genn %o puaUQ:
the ropula:.on €o3e of 1.1 % S9- man-C8Rm. Howsver, @ mean dedieldun
@nzz of 1.27 rea would be lothal to the total pepulation ef 10 millic
watliln & matter of o taw w2xxs and tnerefore rush Le conmiderzad
imconsiztent wilh the otosr rasults &f the lineaz aTalings.

-d

1c 1s fairly easy to czilzats the Zraction of g populailon:ihat
mighic Sie Zzoa & radiation indecad latent cancer. If w2 poutulaty
cosditions o mazinize tha fraction of tha cxposad pogulatien th-:
cauld die fico a radincion induced latent gancar, then Weé would
salculate that each idndividual of tha goanlation tecaivas a dos2

of radtation balow tihe thraanold Zor eariy roctalicy., For th2 nuipes
of cur calculation we T3n 23 ie

5
no% 2n unreasonadle valug: 1f we usc the estimate of 122 latenk
cancar Tstalicias per 157 fanm

-

-zem population dosa2, Lhon apgrozinaial
23 (122 lazant cancor fatall ies/l0” man-con 300 ¢ x 100) o2 the
e::2012d papuiasloa, in wiizh eacs {rdividual raceivad a dang. .ol 402 o
unnld 8ie ¢t a latant cancer. %his relatively low fraction (3 dule
tn £dmzeking Tisks and bae ohzzrvation that iatent cancer?® a3P2aT
Jlth noma probabilisy ever 22 or more yeurs Lollowing a lacant SREin
of G to 1% veary af:iar £xiFosur2 to the radiaticn. The 4% valu= iu
a population 2verage; pacticulas yroups in tha gopuliaticn {cudh 22
infants aprd cailiren) will Sao< 2 higher incidence cf latant cancears
farallitizas. Undesr the ¢onditions peatulated adove (303 rém t> ealh
inadividual of the population) tha appearunce of 1.3 million laton:
cancer fatalitles would raguire an exposcd pogelaticn of about 1
wiillien p=ople. However, I cannot poatulate reaiiutic elteations
vaich would result in a cdose of 200 rea to that meny pecpla.

tiheroas ~y calculations above are only approximate, one ¢an use &
r. ~u# of reasonabdle values 3nd acrive ut the sase conclusion, That
the linear 22aling of th2 estinntes consained in NUREG=0194 to a
population de#nsizy of 500,000 people per squasa mila hag deiven ihe
mcdal to the point thnt Lts raevlts are o 1onges A350Cizted wish
reailty.

As potrt of gur fontinuing gt:dies on radlolcgical conseguanca modn
of releazee of radiosctive maverisis in urkan envitons, anrd with oha
foregoing thoughts in nind, we have sade sooe COMO calculations wiih
a vatiabla population density. 7o do tnis we slpelatad an urba

- w-mppuiation as indicated in tie following tablae:

pistance trom tsleade point Ponulation dunaisy
e (niles) L (peonle par gguare ol

-
L
et

0-4 250,900
4-12.5 59,000
12.5-32 17,001
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trust that my remarxa nay be of come interest to yeu., 3IL you fint
ony of ny points, or arauuenty, confuming, plesss 8o rot hosi-ase t)
Clocuss theom with me, I an available at al-ous anytine to fiscuay s

cencerns T have raised in this letter. Mith the completion in sas =
futuro of our work for the Nueclear Tergulatory Cemmiasion an Sha w--ar
i=gacta ~f wranigacting sadloactivs tateginls throtgn urdan & :05}
wa Inoulo ve abie to pravida hattey 2stimates of tadiological vf%%c-'

quences of succeszful asbotaga actiong,

Sincerely, /ﬁ

s \\lﬁﬁ\ {

/‘.\ ‘\\ ey, ,'.5 . \ '
\**4:JvALd”s*‘ﬁi§¢5“J\./

Lavad &\ veiggos, ar.
\ £
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A
o724 DUREA FOR RADIATION COMTROL
G STy DEPAKTMENT UF HLALTH

) .qrz
. %) ,.,:::;ﬁ{' 325 Oroadway,~rwyoxk x v 10007
Lf%f‘ "":;io.'";'a‘" Telytune  566-7750
Noartork.

December 20, 1977

Dr. Peter J. McGrath

Division 5413

Fuel Cycle Risk Analysis
Sandfa Laboratories
Albuquerque, New Mexico 87115

Dear Dr. lMcGrath:
Thank you for your letter of Hovember 7, 1977 which addressed itself to

the matters discussed in my cocumunication to you of April 11, 1977. [Inciantag
score a tie for the Postal Service - the copy of your let* = <ent from Albuquers

first class arrived on my desk at the same timo 2s the co « by Couricr-Phx
Federal Express - i.e. on the afternoon of November 9, 1 1 vias surpriscd tc
receive the Courdier-PAK 2nd assume the rcdundancy in ma) modes had soretning

to do with the public hcaring by the Departnent of Transp. .ation lateriels
;ran§por§aticn Board scheduled in lew York beginning the following day, lovenbe
0, 1977).

Now to the fssucs fnvolved in United States Nuclear Pegulatory Conmisuion
Report IUREG-0194 Calculations of Radioloaical Conscuuences from Sabotace of
Shioping Casis for Spent Fuel and High-level laste by C. Verncn hocge (!°C),
James E. Corpbel] (Scnuia) (Fevruary 1977) and the corments offered in the lett
by you and David M. Ericson, Jr.

I should like to focus on the real pudblic health questions anc not tale
minor exception to what HUREG-0194 did and did not say. however, for the recer
since your letter secws to imply that 1 somehow misread that report: Hovtiere
can 1 find in the report the assertion of your letter that the conputational
results "could be scaled linearly with caution.” As a ratter of foct, in my cc
the only reference to linear scaling appears as an addenda on an crratum sheet
says in its entirety:

*p.6, end of third paracraph Consequences for different valucs of uniform popul
density may be estimated by linear scaling from these results.”

1t haprens that I wholly agree with your admonition of cautious extrapn)
so 1 will not telabor the point. lowever, this may be the most unirpartant {20
that we have to be cautious atout in wsing the CONG model. An egpecially iaca
statement, conpletely unsupporiced by the data of the report itself (and vour s
quent recomputations) is the Fbstract of HUREG-0194 which 1 reproduce here in
entirety.



'_', “',‘_

D, Leonard R. Solon -~ 2= December 20, 1977

. AP

*Radiological consequences of a hypothetical sabotage event which causes
2 release of radioactive materfal from a spent fuel cask and a high level
waste cask are calculated. The release fractions of volatile fission
products in the spent fuel and the solid fission products in both the spent
fuel and high level waste are treated as paramoters. Assuming a largest
credible solids release fraction of onc percent, the numbers of health
effects are shown to te srall and on the same order of magnitude for both

_ spent fuel and high level waste.”

The numbers recalculated from the COM0 model and presented in your letter
(which incicentally employs a hypothetical population density distribution greater
than MNew York City) clearly do not support the inference of the Abstract (which is
the only thing many planners get to read).

For the sake of comparfson, let us 1ist these various numbers depending upon
the assumption of population density.

Population Early latent
Density Deaths Cancer Deaths
persans mile-2

Hodge and Campbell
NUREG-0194 100 -2 40 - 200
(February 1977)

McGrath and Ericson 0-4 miles 150-1600 5000 - 11,000
(Letter to Solon; (250,000) {mean) (mean)
November 7, 1377) 4-12.5 miles :
(50,000)
12.5 - 30 miles "
(10,000)
30-55
(10292)
55-500
(100)
Solon 65,000 1300 169,000
(New York Times) (Manhattan
November 12, 1977 sverage)
Solon - 500,000 0 - 10,000 2 x 10°- 1.3 x
(Letter to McGrath) (Manhattan

April 11, 1977 peak)




Dr. Leonard R, Solon . December 20, 1977

-

1 submit, that in terms of public health siynificance, you and !ir. Ericson
came to the assentially identica) operational conclusion that [ have. 1 am sure
that nefther of us will argue too strenuously in behalf of the precise quantitati
robutness of any of the nurbers. It is evicent, however, that the results of 2
major radiological release from the deliberate or accidental rupturing of a spent
fuel cask in a hyperurban environment could be disastrous indced - either more or
less serious than most of the numbers tabulated.

Now to the assumptions of the consequence model (coM0) itself. Another of
my references here 15 NUREG-0340 Overview of the Peactor Safety Studv Consequence
Hodel published in October 1977. | observe that you are listed as onc of Lhe six
authors. (1.B. ¥all, S$.S. Yaniv, R.M. Blond, P.E. McGrath, H.M. Church, J.R. Vay

(1) Solids Fraction Pelease

NUREG-0194 used a 1% solids fraction release as a point of reference.
NUREG-0340 (2nd Appendix VI of the Wash-1500 Reactor Safaty Study) treated releas
fractions up to unity. There does not appear to be anytaing canonical about 2 1°
release. 1 suggest that a carcfully planned sabotage event on a fuel cask could
release a lot more or a 1ot less than 1% so the assumption of 1% should be viewec
with caution,

(2) Meteorological Data

The weighted "six-site" weather structure reported in NUREG-0340 anc presu
| employed in NUREG-0124 is inapplicable to Kr: York City. For looking at Heu Yorh
one should assume the kind of high velocity winds and turbulence typical of many
days beginning in October 'nd ending in March and occa.iorally for other days thr
out the year. ,

(3) Population Evacuation

1t is obvious that the population evacuation model discussed in BUPEG-0240
deficient when applied to liew York City. One cannot take seriously (for the sab:
spent fuel cask case) essuptions that (cf. P. 15):

“The population within 25 miles s assumed to move radially outiard
from the reactor with ... 2 30% probability of 7.0 m.p.h."

"1f the evacuating population 1s overtaken by the cloud of
radicactive material, 1t is assumed that people will have moved
outside of the contaminated area within a &-hour period.”

I cite these prior ftems to indicate representative insufficiencies in the
C0N0 model as applicd to spent-fuel cask radiological release in tew York City.
I am sti11 of the opinion that overall it is a helpful first step in approcching
the problem of radicactive naterfals transportaticn and, in fact, dozs lcad to t
conclusion that large spent fuel shipments throudh densely populated urban aroar
nct acceptable from the point of view of public health.



pr. Leonard R, Solon A December 20, 1977

Permit me to refterate my apzreciaticn for the additional effort that you
and Mr. Ericson have put into further analysis of this important matter. May !
impose upon you to circulate the present letter to all the people who received
copies of your tovemder 7, 1877 comrunication to e, especially nembers of the
Task Group on Transuortation of fadicactive I'aterfals in Urban Environs. 1 am
furnishing vern hodge and fiorm Eiscnberg copies directly.

Best personal regards and best wishes for the Season and all of 1578.

Sincerslz;xg;r - i/////)
\ E -

Dr. Leonard R. Solon
Director

LPS:fp

cc:

C. Vernon Hodge, U.S. Huclear Regu. .ory Carmission, Washington
Norman Eisenberg, U.S. Nuclear Pequlatory Commission, \lashington
Arthur DuCharme, Sandia Laboratorics, Albuguerque



