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for any industrial actlvity, the possibility of release of radio-
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ATOMIC ENERGY COMMISSION .

/T0 CFR Part 1007
REACTOR SITE CRITERIA
Notice of Proposed Guldes

Statement of Conslderations. On May 23, 1959 the Atomic

Energy Commisslon published 1n the Federal Reglster a Notice of
Prbposed Rule Making that set forth general criteria for the
evaluation of proposed sites for power and testing feactors.
Many comments were received from interested persons reflecting, o
generally, opposition to the publieation of site criterla, as an
AEC regulatlon, both because such a regulation would, to some
extent, incorporate arbltrary limitations gnd bepause 1t appeared
that in view of the lack of avallable experimental and emplrical
data specific criteria could not be established.
Judgment of sultabllity of a reactor site for a nuclear

plant is a complex tagsk. In addition to normal factors considered

active effluents requires that specilal attention be pald to
-physical characteristics of the slte, which maj cause an incldent

or be of significant importance in increasing or deqreasing the

hazard resulting from an incident. Moreover, the 1nherent ‘
characteristics and the specifically designed safeguard features .é
of the reactor are of paramount Importance in reducing the

posslbility and consequences of accidents Whieh might result in
the release of radloactive materiéls. All of these features of

the reactor plus its purpose and method of operation must be

considered in determining whetheﬂ-location of a proposed reactor \W

_ -
at any specific site would ereate an undue hazard to the health 3
and safety of the public. ‘ [7'

Recognizing that 1t 1s not possible at the present time to

‘define slte criteria with sufficient definlteness to eliminate the

exerclse of agency_3u¢gment, the proposed guides set forth below
cl = |




. are designed primarily to ldentify a number of factors cdénsidered

by the Commlsslon and the general criterlia which are utilized as
guldes in evaluating proposed sites,

The basic objectives which it 1s bellieved can be achieved
under the criteria set forth in the proposed guides, are:

(a) Serious injury to individuals off-site.should
be avolded i1f an unlikely, but still credible, accident
should occur, |

(b) Even if a more serious accident (not normally
considered credible) should occur, the number of people
killled should not be catastrophic.

(c) The exposure of large numbers of people in

terms of total population dose should be low. The

Commission intends to give further study to this

problem in an effort to develop mdre speclfic guldes

on thils subject. Meanwhlle, 1n.order to give

recognition to this concept the population center

distances to very large cilties may have to be greater

than those suggested by these guides,

Notlce. is hereby given that adoption of the following
guldes 1s contemplated. All interested persons who deslire to .
submit written comments and suggestions for consideration in
connection with the proposed guldes should send them to the
Secretary, Qnited States Atomlc Energy Commission, Washington 25,
D. C., Attentlon: Director, Division of ILicensing and Regulation,
within 120 days after publication of this notice in fhe.Federal
Register..

GENERAL PROVISIONS
Sec.
100.1 Purpose.

100.2 Scope -
100.3 Definitions

A I
!

SITE EVALUATION FACTORS

100.10 Factors to be Considered When Evaluating Sites, :
100.11 Determination of Exclusion Area, Low Population o
Zone, and Population Center Distance.
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GENERAL PROVISIONS

§ 100.1 Purpose. It is the pufpose of this part to
deseribe the criteria which guide the Commlssion in lts evaluation
of the suitability of proposed sites for power and testing
reactors subject to Part 50 of thls chapter. Because it 1ls not
possible to define such criterla with Sufficient definiteness to
eliminate the exercise of agency judgment in the evaluation of
these sites, this part 1s lntended primarily to identify a number
of factors considered by the Commission and the general criterla
which are utilized as guides in approving or disapproving
proposed sites, '

_ § 100.2 Scope. This part appllies to applications filed
under Part 50 of thils chapter for construction permlts and.
operating licenses for power and testing reactors,

The site criteria contalned in this part apply primarily to
reactors of a general type and design on which experience has
been developed, but can also be appligd with additional
conservatism to other reactors. For reactors whiéh are novel in
design, unpfoven as prototypes, and do not have adequate
theoretical and experimental or pilot plant experlence, these
criteria will need to be applied more conservatively. This
conservatism will result in more isolated sites -- the degree of
isolatlon required depending upon the lack of certalnty as to the
safe behavior of the reactor, It 1s essential, of course, that
the reactor be carefully and competently designed, constructed,

operated, and inspected.

g 100.3 Definitions, As used in this part:

{a) "Exclusion area" means the area surrounding the
reactor, access to which is under the full control of the reactor
11censeé. Thils area may be traversed by a highway, railroad, oxr
waterway, provided these are not so close to the facility as to
interfere with normal operations, and provided appropriate and

effective arrangements are made to control trafflic on the highway,
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railroad, or waterway, in case of emergency, to protect the publip
health and safety. Resldence within the exclusion area shall
normally be prohibited., In any event, residents shall be subject
to ready removal in case of necessglty. Activities unrelated to
operation of the reactor may be permitted in an exclusion area
under appropriéte limitations, provided that no significant
hazards to the‘public health and safety willl result.

(v) "Low population zone“ means the area immedlately
surrounding the exclusion area which contains residents the
total number and density of which gg‘gueh that there 1s &
reasonable probability that appropriate protective meaéures
could be taken in the event of a serious accldent. These guldes
do not specify a permissible population density or total
population within this zone because the situation may vary from
case to case. Whether a specific number of people can, for
example, be evacuated from a speclfic area, or instructed to
take shelter, on a timely basls willl depénd on many factors
such ag location, number and size of highways, scope and
. extent of advance planning, and actual distribution of residents
within the area.

(c) "Population center distance' means the distance
ffom the reactor to.the nearest boundary of a densely poﬁulated
center containing more than about 25,000 residents.

{d) "Power reactor" means a nuclear reactor of a type
described in B8 50.21 (b) or 50.22 of Part 50 of this chapter
designed to produce electrical 6r heat energy.

(e) "Testing reactor" means a "testing facllity" as
defined in 8 50.2 of Part 50 of this chapter.

SITE EVALUATION FACTORS
§ 100.10 Factors to be Considered When Evaluating Sites. In

determining the acceptablility of a site for a power or ftesting
reactor, the Commlisslon will take the following factors into

consideration:
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(a)

(b)

Population density and use characteristiles of

the site environs, including, among other

things, the exclusion area, low population'zone,

and population center distance.

Physical characteristics of the site, including,

among other things,_seismology, meteorology,

geology and hydrology. For example:

(1) The design for the facility should conform to
accepted building codes or standards for areas
having equlvalent earthquake histories. No
facility should be located closer than 1/4 to
1/2 wmile from the surface location of a known
active earthquake fault, |

(i1) Meteorological conditions at the slte and

in the surrounding area should be considered,

(111) Geological and hydrological characteristlcs

of tho proposed site may have a bearing on the
consequences of an escape of radloactive
material from the facility. Unless special
precautions are taken, reactors should not
be located at sites where radioactive lliQuid
effluents might flow readily into nearby
streams or rivers orimight find ready access
to undérground water tables,
Where some unfavorable physical characteristics
of the site exist, the proposed slite may
nevertheless be found to be acceptable if the
design of the facility includes appropriate
and adequate compenéating ongineering safeguards,
Characteristics of the proposed reactor, including
proposed maximum power lovel, use of the facility,
‘the extent to which the design of the facllity

incOrporates well proven englneering standards,
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and the extent to which the reactor lncorporates
unique or unusual features having a significant:
bearing on the probability or consequences of

accldental releasesAof radloactive material.

§ 100.11 Determination of Exclusion Area, Low Population

Zone, and Population Center Distance.

(2) As an aid in evaluating a proposed site, an

applicant should assume a fission product release .from the core

ag 1llustrated in Appendix "A", the expected demonstrable leak

rate from the containment, and meteorological conditions pertinent

to his site to derive an exclusion area, a low popglation zone

and a population center distance., For the purpose of this

analysls, the applicant should detefmine the following:

(1)

(2)

An exclusion area of such size that an individual
located at any point on its boundary for two hours
immediately following onset of the postulated
fiésion product release would not receive a total
radiation dose to the whole body in excess of

25 rem or a total radiation dose in excess of

300 rem to the thyrolid from lodine exposure.

A low population zone of such size that an
individual located at any point on its outer
boundary who 1s exposed to the radloactive cloud
resulting from the postulated fission product
release.(during the entire period of its

passage) would not receive a total radiation
dose to the whole body 1n excess of 25 rem or a
total radlation dose in excéss of 300 rem to the

thyrbid from iodine exposure,

(3) A population center distance of at least 1-1/3

times the distance from the reactor to the outer
boundary of the low population zone. In applying
this guide due consideration should be given to
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the populatién distribution within the population
center. Where very large cities are ilnvolved, a
greater distance may be necessary because of total
1n€egrated populatlion dose considerations,

The whole_body dose of 25 rem referred to above
corresponds to the once in a lifetime accldental or emergency
dose for radiatlon workers which, according to NCRP recommendations,
may be disregarded in the determinatlon of their radiation
exposure status. (See Addendum dated April 15, 1958 to NBS
Handbook 59)." The NCRP has not published a simllar statement
with respect to portions of the body, including doses to the
thyroid from lodine exposure. For the purpose of establishing
areas and distances under the conditions assumed in these guides,
the whole body dose of 25 rem and the 300 rém dosevto the thyroid
from ilodine are believed to be conservative values. |

| (b) Appendix "A" of these guides contalns an example
of a calculation for hypothetical reactors which can be used as
an initial estimate of the exclusion area, the low population
zone, and the population center distance. |

The calculations described in Appendix "A" are a means
of obtaining preliminary guldance, -They may be used as a polnt
of deparﬁure for consideration of particular site requirements
which may result from evaluations of the particular

characteristics of the reactor, its purpose, method of operation,

' and silte 1nvolved. The numerical values stated for the variables

listed in Appendix "A" represent approximations that presently
appear reasonabie, but these numbers may need to be revised as
further experience and technical information develops.
Dated at Germantown, Maryland, this ' day of
February 1961. o
FOR THE ATOMIC ENERGY COMMISSION

Secretary
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APPENDIX "A"

Example of a Calculation of Reactor Sitlng Distances

1. The calculations of this Appendix are based upon the

following assumptions: '

a. The fission product release to the atmosphere
of the reactor bullding is 100% of the noble gases, 50% of
the halogens and 1% of the solids in the fissilon product
inventory. Thils release is equal to 15.8% of the total radio-
activity of the fission product inventory., Of the 50% of
the halogens released, one-half 1s assumed to adsorb onto
internal suffaces of the reactor bullding or adhere to internal
components, |

b. The felease of radloactivity from the reactor
bullding to the ehvironment 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 practicél purposes, 1is until the lodine activity
has decayed away. |

¢, In calculating the doses which determine the
distances, fisslon product decay in the usual pattern has
been assumed to occur during the time fission products are -
contained within the reactor building, No decay was assumed
during the transit time after release from the reactor building.

d. No ground depositioh of the radiocactive materials
that leak from the reactor building was assumed.

e, The atmospheric dispersion of material leaking
from the reactor bullding was assumed to occur according to

the following relationship: .
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X= Q
| 'liﬁFP{VE
'where Q is rate 6f release of radicactivity from the conbainment

vessel, the ("source term,"):

X is the atmospheric concentration of fadioactivity at;
distance d from the reactor

u 1s the wind velocity | _

P’y and Vz are horizontal and vertical diffusion parameters

resp,

kg Msteorological conditions of atmospheric dispersion
were assumed to be those which are characteristic of the average
"worst" (least favorable) weather conditions for average
| meteorologioal'regimes over the.country.f For the pqrposes'of
shese chlculafions,'the parameters used in the equation in |
.seotios eq=aﬁove.wefe'assigned the following values:
u = Im/sec;¥y = /I, /Edyade“hjl/ 23
V‘«n ﬂ/20z2d2' 173/2; ¢y = ,40; Cz = 0.07, n = 0.5
g. The 1sotopes of‘iodine were assumed to be controlling
 for the'low population'zone distanoe and population center
distance, The low populstion zone distance résults from inte-
grating the effects of lodine 131 through 135. The population
center distance equals the low population zone distance increased
by a factor of one-third., |
h., The source strength of each iodine isotope was

calculated to be as foilows:

Exclusion : Iow population

. Isotope Q (curies/hegawatt) Q (curies/begawatt).
A1131 .
138 . +55 . ) 7601‘
133 '
I Ll 1.19 18.5
3 .
1135 . ) .?2 A s91
I 1.04 a . 5.0
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These souroé terms combine the effects of fission‘yield under
‘equilibrium conditions, radiocactive decay in the reactor building,
Kand the release rate from the reactor building, all intégrated_
throughout the exposure time considered,

1. For the exclusion distance,.doses from both direct
- gamma radiation and from ilodine in the ecloud éscaping from the
reactor bullding were calculatéd, and the dlstance established
on the basis of the effect requiring the greater isolation.

J« In ealeulating bhe_bhyroid doses‘which'ﬁesuit ffom'
exposure of an individual to an atmosphere containing conoen=-
trations of radioactive'iodine, the following c¢onversion factors
were used to determine the dose raceived from breathing a

concentration of' ‘one curio per cublo meter for one ‘seconds

Isotope Dose (rem)

e 329
113 s 124
133 | 92,3
B 5,66
5 253'

k. The whole body doses at. the exclusion and low
*population zone distances due to direct gamma, radiation from the
fisslon. products released into the reactor. building were derived

from the f,‘ollowingr-elationships°
D= 483 Be"ur f‘ﬁ"mu

where D is the exposure.doso-in roenygehs per megawatt of reactor
- power’

r 18 the distance in metens

B, the scattering factor, is equal to (l +ur + (ur)z)

W is the ailr attenuation factor (0.0
caleulation) r (0.01 far this

t is the exposure time in seconds, -
- 10 - Appendix "A"



In this formulation it was assumed that the shielding and

..building structures provided an attenuation factor of 10.

’

2. On the basis of calculation methods and values of
-parameters desceribed above initial estimates of distances
for reactors of various power levels have been developed and

are listed below,

Low Population  Population

Power Level Exciusion Zone Center
(Thermal Megawatt) Distance (Miles) Distance (miles) Distance (Miles

1500 .70 13.3 17.7
1200 .60 11.5 15.3
900 ,50 9,4 12.5
800 RITS 8.6 11.5
700 Az 8.0 10.7
600 .38 7.2 9.6
500 . .33 6.3 8.4
Loo .29 5.4 7.2
300 .24 4.5 6.0
200 s .21 3.4 4.5
100 . .18 2.2 2.9
50 '. 015 lol" 109
'5 :7

10 - .08
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