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APPENDIX "A"

~ ATOMIC ENERGY COMMISSION
/10 CFR Part 1007
REACTOR SITE ORITERIA
Notice of Prcposec Guides

statement of Considerations, On May 23, 1959 the Atomic |

Energy Commission published in the Federal Register a Notice of 5
Proposed Rule Making that set forth general criteria for the
evaluation of proposed sites for power and tesbing reactors,

Many comments were recelved from interested persons reflecting,

generally, oppcsition to the publication of site criteria, as
an AEC regulation, both becausc such a regulation would, to : ‘%
some extent, incorporate arbitraryllimitations and because 1t ;
appeared that in view of the lack of avallable experimental and ;
empirical daba specific criteria could not be established, ;
Judgnent of suitability of a reactor site for a nuclear

plant is a complex task, In addition to normal factors cornsidered
for ahy industrial activity, the possibility of release of
radloactive effluents reqﬁires that speeial attention be paid to

physical characteristics of the site, which may be of significant

( . ) importance in ﬁeterm;ining th_e] reducing the possibility and consequence
f/ of [mﬂ accidents which might result in the release of radicactive

L Efﬂuent_s7 materials. All of these [Tactors/ features of the reactor

) : ! plus its purpose and method of operation (seoh-as-the-diffevones-botween
{ ) pover-and-testing-reasters) must be considered in determining whether
location of a proposed reactor at any specific site would create an undu

hazard to the health and safety of the public.
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are designed primarily to identify a number of factors consldered

. by the Commission and the general criteria whichmare.utilized

as guldes in evaluabing proposed sites.

under

The basic objectives which it is belleved .can be achieved
the eriteria set forth in the proposed guides, are:

(a) Serious injury to individuals off-site should
be avoided if an unlikely, but still credible, accident
should oeccur, . .

(b) Even 1f a more serioﬁs accident (not normally con-
sidered credible) should occﬁr, the. number of people
killed should not be catastrophic,

(c) The-exposure of large numbers of people in
terms of total population dose should be lowlzsen
dompared,w;th a conservative standard as yet to be
specified, The Cowmission intends to give further study
to this problem in an effort to develop more specific
guldes on ﬁhis subject. Meanwhile, in order to give
recognition to this concept the population center
distances to very large cibies may have to be greater
than those suggested by these guides, |
Notice 1is hereby given that adoption of the fdiiowing

guldes 1is contemplated. All interested persons wﬁo desire to -

submit written comments and suggestions for oconsideration 1n:.'

connectlon with the proposed guides should send them to The .

Secretary, United States Atomic Energy Commission, Washington 25,

D. C., Attention: Director, Division of Licensing and Regulation,

within 120 days after publicatlon of this notice in the Federal

- ..Register,

(List of Section Headings)
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AUTHORITY:

-GENERAL PROVISIONS |
A '8 100,1 Purpose, It is the purpose of this part to
L describe the criteria which guide the Commission in its evaluation
of the sultability of proposed sites for power and Vesting reactors
subjJect to Part 50 of this chapter. Because 1t is not possible
to define such criteria witgzggﬁgsggj;;ss to eliminate the
exercise of agency judgment in the evaluation of these sites,
this parf 1s[§esigne ’erimarily to ldentify a number of factors
consldered by the Commission and the general criteria which are
utllized as guides in approving or disapproving prqposed gites.

§ 100.2 §ggpg.z"This part applies to applications filed
under Part 50 of this chapter for construction permits and
operating licenses for power and testing reactors,

The site eriterla contalned in this part Eg*e designec}? ,,ﬁ;
primarilyl?géﬂ?Zactors of a general type and desigh on which
experience has been developed, but can also be applied with
additional conservatism to other reactors, For reactors which are
novel in design, unproven as prototypes, and do not have adequate
theoretical and experimental or pilot plant experience, these
griteria will need to be appliqg more conservativelyfto sgeciﬁi]

ettt

more lsolated sites -~ the dégree of isolatlion required depending

upon the lack of certainty as to the safe behavior of the reactor,
It is essentlal, of course, that the reactor be carefully
and competently designed, éonstrﬁcted, operated, and inspected.,

§ 100,3 Definitions, As used in this part:

(a) "Exclusion area" means the area surrounding the
reactor, ,access to which 1is under the full control of the reactor
Lwnej This area may be. traversed bz a highway @rj rallroad, o ’
provided Ehch highway or railroad i§]not 80 close to the facility
as to interfere with normal operations, and provided appropriate

and effective arrangements are made to control traffic on the
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highw§5[:]reilroad.to protect the public health and safety.
vResidence within the exclusion area shall normally be prohibited.
[%n{]j{b any event, residents shall be subject to ready remova.l

in case of necessity. Activities unrelated to operation of the
reactor may be permitted in an exclusion area under appropriate
limitations, provided that no significant hazards to the public
health and safety will result, | '

(b) "Low population zone" means the area immediately
surragzgl the_exolusion area which contains residents the total
numbég:352§§§3§§;s such that there 1s e reasonable probability
that appropriate protective measures could be taken in the event
of a serilous accident, These guldes do not speclfy a permissible
population density or total pooulation within this zone because
the situation may vary from case tO'case. Whether a specifilc
number of people can, for example, be evacuated from a specific
area, or instructed to take shelter, on a timely basis wlll depend
on many factors such as location, number and size of highways,
scope and extent of advance planning, and actual distribution
of residents within the area. '

(e) "Population center distance" means the distance
from the reactor to the ne;;est boundary of a densely’populated
center containing more thaeAQB,OOO residents.

(d) "Power reactor" means a nuclear reactor of a type
described in BE-50,21 (b) or 50.22 of Part 50 of this chapber
designed to produce electrical or heat energy.

(e) "Testing reaetor" means a "testing facility" as

defined in 8 50;? of Part 50 of this chapter.

SITE EVALUATION FACTORS

8§ 100.10 Factors to be Considered When Evaluating Sites. In

debermining the acceptability of a site for a power or testing
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 reactor, the Commiséion will take the following factors into
; conslderation: '

(a) Population density and use characteristics of the
site jand i@ environs, including, among other 7
things, the exclusion area, iow population zone,
and population center distance.

(b) Physical characteristics of the site, including,
among other things, seismology, meteorology, geology
and hydrology. For example: |
(1) The aesign for the facility should conform to

accepfed building codes or standards for areas
having equivalent earthquake histories, No
faeility should be located closer than 1/4 to
1/2 mile from the surface location of a known
active eafthquake fault. | }
(11) Epecieg’fﬂeteorological. conditions at the site
and in the surrounding area should be considered,
(111) Geological and hydrological characteristics
of the ﬁrOposed slite may have a bearing on the
 consequences of an escape of radloactive
material from the facility, Unless special
| precautions are taken,[épwer and testiéélreactors
should not be locabed at sites where radioactive
liquid effluents might flow rea&ily into neafby :
streams or rivers or might find ready access
to underground water btables.
Where some unfavorable physical characteristics of
the site exlst, the proposed sité may nevertheless be
found to be acéeptable if the design of the facility
includes appropriate andladequate compensating engineering

. g ,
safeguards;avrifzfgzz;ﬁ”

L4
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(c) Characteristiocs of the proposed reactor, including
proposed maximum power 1eve1,.uée of the facillity, the
extent ﬁo which the design of the facilliby incorporates
well proven engineering standards, and the extent to which
the reactor incorporates uniqne 6r unusual features
having a significant bearing on the probablility or 6on-
sequences of accidentél releases of radiocactive material.

8 100,11 Determination of Exclusion Area, Low Population

Zone, and Population Cenver Distance.

(a) As an a.id in evaluating a proposed site, an applicant

should assume a fission pr-oduct release “from the_c 2 ZCQ: .
WaTealed do Cffstmsrliing. A f*ﬂﬂij

ee Appenéix "AY, Par, - 2 a, for suggesbed values)_,] leak
rate frgm the contalnment, and meteorological conditions [_'uitabl_j
A o hls slte to{ derlve an exclusion Ladiﬁgl;;’ low population
zone Eadius ;5.71'5 a population center distance. For the purpose
of this analysis, the appllcant should determine the following:

(1) An exclusion area of such size that an individual

located at any poipt on 1ts boundary for two hours
immediately following o§set of the postulated fission

product release would,receive a,btota]l radlation dose
B

to the whole body Ef not more tha g5 rem or a total
An ~
radiation dose Jof not more than /30 rem to the

thyroid from lodine exposure.

(2) A low population zone of such size thabt an

individual located any any point on its ouber
boundary who 1s :exposed to the radioactive cloud .
resulting from the postulated fission product release
(during the entire period of its passage) would %ﬁ'
recelve a total radiation dose to the 'wholq body

[of not mo:;eﬂ&g:rgﬁ% refl or a total radlation dose

[of not m;;é" aif 300 rém te the thyroid from iodine
exposure, A
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(3) A population center dlstance of at 1east 1-1/3 tlmes the
'dlstance from the reactor to the outer bourdary of the low population

zone, In £a:a-ng-thas-d&e'banee applying this guide due consideration

e ——— e e

should be given to the population distribution within the population -eumgm CJMI;l /

-, Where very large cities are involved, a greater distance may be necessary

“ }\ because of total population dose considerations, Censideratien-chould

\
i . :
O\ ‘f}h atse-be-given-to-~the -total-inbesrated- radiatisn-dese-mich-might-be-.gikren
/

$o-the-population-in-bhe-ovent-of-an-aceident, As-o-vesulbt-of-Hhe~Lunthen

N

e%udy-%e-‘se-earried—en—by—%hé

i
'

-Gemmissien;-&pprepriate—mediﬁieatiens—.eﬁ

3 $his-disbanee-may-be-made,

s TGAQE WOLRG LD Wi wrm o

determination of their radiation exposure status, (See Atusnusw.
dated April 15, 1958 to NBS Handbook 59). The NCRP has not
published a similar statement with respect to portiocns of the
body, including doses to the thyro'i.d from iodine exposure, For
the purpose of establihsing areas and distances' under the
conditions assumed in these guides, the whole 'body dose of 25 rem
and the 300 rem dose to the thyrold from lodine are belleved

to be conservative values,

, :
(b) Appendix "A" of these guildes contain ?m! Ponservativgw—
example of a calculation for Ez generalizeﬂ agacborSWhich can be

used as an initial estimate of the excluc ion area, the low

The galculationé described in Appendix MAY ave a means of obbain

preliminary guidance, A’\a point{ of departure for consideration

of particular site requirements which may result from evalustions of the

particular characteristics of the reactor and site inwlved, The numerical
values stated for the complex variables listed in Appendix A" represent

approx:hnatlons that presently appear reasonable, but these numbers may_'

f

. y‘"—"'f[‘his paragraph is intended to accommodate the. addltlons .Su'gg'ested

by the ACRS immediately above and repeated in part in paragraphs

la. and 2 of & Ammex 1, i
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Example of a Calculation of Reactor Siting Distances

| 2 On the basis of ¢ 1cuiation methods and values of
parameters described [elow,i le.nitial est:l.mates of distances for

reactors of various power levels have been developed and are /

-w..

\Q' 1isted Dz the following tabléj W [ Laddadiiien MM
[PPSR el
r . v Tow Population Population wevm%

Power Level Exclusion Zond Center
(Thermal Megawatt) Distance (Miles) Distance (Mileg{ Distance( 2
1500 . J0 13.3 , .
1200 : .gg . i%.s ig g
000 . .
900 .50 9.4 12.5 \‘*\\~
800 46 8.6 11.5
'gOO .llg g.g lg.'g '
00 .3 .2 : e
500 133 a3 34 "~“‘~\\.!
400 o2 2. ' T.2° E
300 .2 . 6.0 |
100 .18 2.2 2.9 i
10 - '00 ; ‘5 ", ’7
Vi balishaler ALY

f ﬁ‘his table has beg based upon thé following assumptions:
a, The fisslion product release to the atmosphere of the
reactor building is 100% of the noble gases, 50% of the halpgens
and 1% of the solids in the fission produc__t inven’c,ory.' This
release is equal to 15.8% of the total radioactivity ef'the fission
product 1nvent:ory. Of the 50% of the halogens release, one-—half
is assumed to jcondense out °r5 th?ﬁgggnﬁrfaces of the reaoctor

building or adhere to internal _component‘sﬂ

- b. The release of radioactivity from the reactor building
to the enviromment occurs at a leak rate of 0.1% per day of the
atmosphere within the building and the leakage rate persists
throughout the effective course of the accident which, for practical
purposes ,} is until the lodine activity has decayed awajr.

Annex 1 to
,Appendix "A"
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¢c. In calculating the doses which determine the
distances, fission product decay in the usual . pabtbtern has been
assumed to ccour during the time fiséion products are contaiped
within the reactor building. No decay was assumed during the tran-
sit time after release'from the reactor ‘hullding.

. d. No ground - deposition of the radiocactive materlals
that leak from the reactor building was assumed.

. e; The atmospheric dispersion of material leasking from
the reactor building was assumed to occur acoordihg to the follow-
ing relationship:

X=__9 .
iﬁh.vb'pz _
where Q is rate of release of radiocactivity from the containment :.f
vessel, the ("source term,"): R
X is the atmospheric concentration of radicactivity at
distance d from the reactor
| u 1s the wind velocity
Py and ¥z are horizontal and vertical diffusion parameters
resp. |

-1-31 1s a. constant 3;14152]"

f. Meteorological conditions of atmospheric dispersion
were assumed to be those which are characteristic of the average
"worst" (least4favorab1e) weather conditions for average meteoro;
logical regimes over the country. For the purposes of these cal-
_ culations, the parameters used in the equation in section e. above

were assigned the following values:

Amnex 1 to -
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u = lm/sec; Vy = [t/acyzda"’_‘f/ 2
V2 = /1/2022a2-%7%/ 2} oy = .40; Cz = 0,07, n = 0.5
g. The isotopes of iodine were assumed to be controlling
for the low popuiation zone distance and population cenbter
distance. The low population zone distance results from integrating
the effects of lodine 131 through 135. The population center
distance equéls the low population zone distance increased by a
factor of onew-third, 4
h. The source strength of each iodine isotope was cal~

culated to be as follows:

S ' Excluslon . Low population
Isotope Q (curies/megawatt) Q (curies/megawatt)
3t .55 76,4

1132 .68 ' 1,40

33 1.19 . 18.5

1134 72 -.91

1135 1.04 . 5.4

These source terms combine the effects of fission yield under
equilibriuvm conditions, radioactive decay in the reactor building,
and the release rate from the reactor building, all ;ntegrated
throughout the exposure time considered.

1. For the exclusion distance, doses from both direct

‘gamma radiation and from iodine in the cloud escaping from the .

reactor building were calculated, and the distance established on
the basls of the effect requiring the greater isolation.

‘ j. In calculating the thyroid doses which result from
exposure of an individual to an atmosphere containing concentrations
of radioactive iodine, the following conversion factors were used ;
to determine the dose received from breathing a concentration of
one curie per cubic meter for one second:

' ‘ Amnex 1 to
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Isotope Dose (rem)
3 I131 329
192 - 12,4
1133 92.3
ol |  5.66
1135 2543

k. The whole body doses at the exclusion and low population
zone distances due to direct gamma radlation frgm the fission '
products released into the reactor bulldlng were derived from the
following relationships:

D = 483 Be v
-o .21
t dat
o]
where D is the exposure dose in roentgens perimegawatt of reactor
power‘
r is the dilistance in meters
B, the scattering factor, is equal to (1 + ur +(urf) —

u is the air attenuation factor (0.01 for this
calculation)

t is the exposure time: 1n seconds.
In this formulation it was assumed that the shielding and building

structures provided an attenuation factor of 10.

S -
/// 4
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