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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON 23. D.C.

Decexber 13, 1960

Bouorehle Jehn A. McCone
Chairmen

U. 3. Atoxic Energy Comission
Washington, D. C.

Subject: SIT® CRITERIA FOR RICLEAR REACTORS
Deex Mr. McCone:

Commissioner Olsor hes observed that in our letter of advice to yom
dated Ostober 22, 1960, we bave furnished guidance relating to the
selection of reactor sites but bave not clearly idantified the
eriteris contained therein., Ee has suggested that the Committee
sumuarize such genarcl site criteria as way be appropriste in order
thet guldance car be provided to the publie.

While the Advisory Comzittss on Resctor Safeguards belleves thet

it vould be umwise to publish deteiled gmrtitative sile critsris
in & regulatiom at this early stege of technclogy, we bave provided
in ax sttacomeat to this letter eriterie which sbhould be useful in
tus selection of sites for micleer resciors.

Enclosure:
Site Criterls for Ruclear Resctors
dated e, 13, 1960

ee: L. K, Olson, Comxxlissioner
" P\._ M’ m
W. F. Finan, AGMRS
H., L. Price, Dir., DI&R
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SITE CRITERIA FOR NUCLEAR REACTORS

The following site criteris ere applicable only to reactors of a
type and design on which experience bas been developed. For reactors
vhich are novel in design, unproven es prototypes, or which do not
beve adequate theoretical and experimental or pilot plant experience,
these criteria will peed to be modified in the direction of specify-
ing isolated sites -- the degree of isolation required depending
upon the lack of certainty as to the safe behavior of the reaclor,

It is a prerequisite, of course, that the reactor be carefully and
competently designed, comstructed end operated, and inspected during
all these stages in a menner to assure preservetion of the intended -
protection of the public.

General Concepts

1. The location mst be such that everyone off-site has & reascnable
chance of escaping serious injury if an unlikely but stil: credible
aceident sbould occur,

2. The exposure of reny persons in terms of men-rems should not be
such as to cause significant sometic or genetic effects should
a2 credible accident occur. The somatic effects presently
recogrized are: the occurrence of leukemia and life shortening.
In order to be significant, the effect must be statisticelly
great enough to be recognizable among the veriations which
occur without aseigoable cause,

3. Ever if the most serious eccident possible (not normelly con~
sidered credible) should occur, the nmumbers of people killed
should not be catastrophic,

k, A site vhich bac characteristics pot clearly conforaing tu the
foregoing criteria can only be considered if it 1s possivle to
show that there is an advantege tc¢ soclety in locating the
reactor at this site rather than in & more isolated area, Tris
is a mtter of degree, and ro site g acceptable for 2 non-
militery reactor vhick imposes a8 foreseen risk of serious

injury to anyone off-site.



Specific Criteris

1. The applicant must shov that his particular reactor at the chosen
site does not violate the geperal criteria.

2. The demcunstretior mist be based upon the sctusl barriers provided
to contain the rediocective material, vpon the mesns of spreeding
the rediosctive meterial (msteorology, hyiralogy, ete.), «pd wpom
the actual distribdution of populatica swrrounding the site.

3. Mmutbemormreindcpendsntphyucdurrimmlsu
1tcuhnmmtthep&rt1culm'mctorwnmtmmvgh
a lecsar nurber. For exszple, if there werd a resctor type witk -
no sLored energy, an “incredible” poseibility for s muclear
excursior, and either such & low specific pover or sweh & rell-
gble cooling syrtea that the loss of eoolsnt sceident need pot
be oconridered, on® or two barriers might be considered sceeptable,

k. Toe arelysis of the applicant presenting the kind of accidents
vhich csn hapypen, mpmuionxngunnmr.hmmmﬁs,;ﬁthe
estimate of dosage to perscns cff-gite based wpon actucl meteor-
ology, hydrology and population distribution will be coxparel to
a geperslized source term for relecss of redicective meterinl.
Thipg will be¢ an arbitrary relecs« of & eertain freuction of the
rission producte io ths reactor into the outermost building or
container, The maxdimm crtitmry value will bDe nsed wmlecs the
applicant can shov good reason to use & lesser quuntity. The
results to ths perrons off-site shall not be worse thar thoze
set forth in the genecral criteria. ‘

5. There shall be an ares surrounding the reacicr, known as the
exclusion ares, vhich will be under the conirel of th: applicant
apd in which no one will reside. Credit can be teken for special
geographical churecteristics such as a sesside looetion, the
bepk of a wide river, the beni of a laxe, etc., ir redueing
the size of the exclusion area if the sctual loestioz warrunts.
Iocetion urderground would also be eonrsidered 25 a means of
reducsing the exclusion area.

Nanericel Velues

The Advisory Committes on Reactor Sufeguards delieves strongly thaet there
hes pot yet been a sufficient eritiocel review of the date evallable to
get such mmbers a8 pert of & forml regulsiicn. The ACRS recommended

s ctudy of the dete appliceblie {o the safety problems and the derive-
+ion of criteris for all parts of the resctcr systems in e letter

dated Roverder 16, 1959, As far st tha Comuittee 1z awere, there bas
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" been no such study. Deta and mumbers applicable to site criteria were

sugzested as a part of the Proposed study. Suck e study would permit
muzbers to be used in defining criteria for gite selection. The fol-
lowing nuverical values are given 4s exsmples 1o aid in understanding
the problem even though their validity 1s open to questior until the

1. Under the extreme conditions of & serious reactor eccident, it
should be reasonsbly possible for persons cf-site to take Pro-
tective steps, such as evacustion and retirement to shelters,
vithir & period of %wo hours so that within the two hours they
vill rot receive more than a 25 rem whole body gamrm dose or

2. The integrated men-rem doge for all people off-site receiving
& radiation dose adbove ) rem whoie body, oF eguivalent thyroid,
bone or lung dose, shell not exceed L x 1 DEn-rems,

3« The reactor should be located sufficiently distant from cities
{(metropolitan areer) of above 10,000 to 25,000 population so
that no inbabitant receiver more thar 300 rems in the extremely
improbeble accident defired by a camplete failure of all con~
Tirement berriers and a source strength equel to most of the
fisslor product inventory. .



