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rem 2 to the thyroid from iodine expo-
sure. 

(2) A low population zone of such size 
that an individual located at any point 
on its outer boundary who is exposed to 
the radioactive 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 in excess of 25 
rem or a total radiation dose in excess 
of 300 rem to the thyroid from iodine 
exposure. 

(3) A population center distance of at 
least one and one-third times the dis-
tance from the reactor to the outer 
boundary of the low population zone. 
In applying this guide, the boundary of 
the population center shall be deter-
mined upon consideration of popu-
lation distribution. Political bound-
aries are not controlling in the applica-
tion of this guide. Where very large cit-
ies are involved, a greater distance 
may be necessary because of total inte-
grated population dose consideration. 

(b) For sites for multiple reactor fa-
cilities consideration should be given 
to the following: 

(1) If the reactors are independent to 
the extent that an accident in one re-
actor would not initiate an accident in 
another, the size of the exclusion area, 
low population zone and population 
center distance shall be fulfilled with 
respect to each reactor individually. 
The envelopes of the plan overlay of 
the areas so calculated shall then be 
taken as their respective boundaries. 

(2) If the reactors are interconnected 
to the extent that an accident in one 
reactor could affect the safety of oper-
ation of any other, the size of the ex-
clusion area, low population zone and 
population center distance shall be 
based upon the assumption that all 
interconnected reactors emit their pos-
tulated fission product releases simul-
taneously. This requirement may be re-
duced in relation to the degree of cou-
pling between reactors, the probability 
of concomitant accidents and the prob-
ability that an individual would not be 
exposed to the radiation effects from 
simultaneous releases. The applicant 
would be expected to justify to the sat-
isfaction of the Commission the basis 
for such a reduction in the source 
term. 

(3) The applicant is expected to show 
that the simultaneous operation of 
multiple reactors at a site will not re-
sult in total radioactive effluent re-
leases beyond the allowable limits of 
applicable regulations. 

NOTE: For further guidance in developing 
the exclusion area, the low population zone, 
and the population center distance, reference 
is made to Technical Information Document 
14844, dated March 23, 1962, which contains a 
procedural method and a sample calculation 
that result in distances roughly reflecting 
current siting practices of the Commission. 
The calculations described in Technical In-
formation Document 14844 may be used as a 
point of departure for consideration of par-
ticular site requirements which may result 
from evaluation of the characteristics of a 
particular reactor, its purpose and method of 
operation. 

[27 FR 3509, Apr. 12, 1962, as amended at 31 
FR 4670, Mar. 19, 1966; 38 FR 1273, Jan. 11, 
1973; 40 FR 8793, Mar. 3, 1975; 40 FR 26527, 
June 24, 1975; 53 FR 43422, Oct. 27, 1988; 64 FR 
48955, Sept. 9, 1999; 67 FR 67101, Nov. 4, 2002] 

Subpart B—Evaluation Factors for 
Stationary Power Reactor Site 
Applications on or After Janu-
ary 10, 1997 

SOURCE: 61 FR 65176, Dec. 11, 1996, unless 
otherwise noted. 

§ 100.20 Factors to be considered when 
evaluating sites. 

The Commission will take the fol-
lowing factors into consideration in de-
termining the acceptability of a site 
for a stationary power reactor: 

(a) Population density and use char-
acteristics of the site environs, includ-
ing the exclusion area, the population 
distribution, and site-related charac-
teristics must be evaluated to deter-
mine whether individual as well as so-
cietal risk of potential plant accidents 
is low, and that physical characteris-
tics unique to the proposed site that 
could pose a significant impediment to 
the development of emergency plans 
are identified. 

(b) The nature and proximity of man- 
related hazards (e.g., airports, dams, 
transportation routes, military and 
chemical facilities) must be evaluated 
to establish site parameters for use in 
determining whether a plant design 
can accommodate commonly occurring 
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3 Examples of these factors include, but are 
not limited to, such factors as the higher 
population density site having superior seis-
mic characteristics, better access to skilled 
labor for construction, better rail and high-
way access, shorter transmission line re-
quirements, or less environmental impact on 
undeveloped areas, wetlands or endangered 
species, etc. Some of these factors are in-
cluded in, or impact, the other criteria in-
cluded in this section. 

hazards, and whether the risk of other 
hazards is very low. 

(c) Physical characteristics of the 
site, including seismology, meteor-
ology, geology, and hydrology. 

(1) Section 100.23, ‘‘Geologic and seis-
mic siting factors,’’ describes the cri-
teria and nature of investigations re-
quired to obtain the geologic and seis-
mic data necessary to determine the 
suitability of the proposed site and the 
plant design bases. 

(2) Meteorological characteristics of 
the site that are necessary for safety 
analysis or that may have an impact 
upon plant design (such as maximum 
probable wind speed and precipitation) 
must be identified and characterized. 

(3) Factors important to hydrological 
radionuclide transport (such as soil, 
sediment, and rock characteristics, ad-
sorption and retention coefficients, 
ground water velocity, and distances to 
the nearest surface body of water) 
must be obtained from on-site meas-
urements. The maximum probable 
flood along with the potential for seis-
mically induced floods discussed in 
§ 100.23 (d)(3) must be estimated using 
historical data. 

§ 100.21 Non-seismic siting criteria. 
Applications for site approval for 

commercial power reactors shall dem-
onstrate that the proposed site meets 
the following criteria: 

(a) Every site must have an exclusion 
area and a low population zone, as de-
fined in § 100.3; 

(b) The population center distance, as 
defined in § 100.3, must be at least one 
and one-third times the distance from 
the reactor to the outer boundary of 
the low population zone. In applying 
this guide, the boundary of the popu-
lation center shall be determined upon 
consideration of population distribu-
tion. Political boundaries are not con-
trolling in the application of this 
guide; 

(c) Site atmospheric dispersion char-
acteristics must be evaluated and dis-
persion parameters established such 
that: 

(1) Radiological effluent release lim-
its associated with normal operation 
from the type of facility proposed to be 
located at the site can be met for any 
individual located offsite; and 

(2) Radiological dose consequences of 
postulated accidents shall meet the 
criteria set forth in § 50.34(a)(1) of this 
chapter for the type of facility pro-
posed to be located at the site; 

(d) The physical characteristics of 
the site, including meteorology, geol-
ogy, seismology, and hydrology must 
be evaluated and site parameters estab-
lished such that potential threats from 
such physical characteristics will pose 
no undue risk to the type of facility 
proposed to be located at the site; 

(e) Potential hazards associated with 
nearby transportation routes, indus-
trial and military facilities must be 
evaluated and site parameters estab-
lished such that potential hazards from 
such routes and facilities will pose no 
undue risk to the type of facility pro-
posed to be located at the site; 

(f) Site characteristics must be such 
that adequate security plans and meas-
ures can be developed; 

(g) Physical characteristics unique to 
the proposed site that could pose a sig-
nificant impediment to the develop-
ment of emergency plans must be iden-
tified; 

(h) Reactor sites should be located 
away from very densely populated cen-
ters. Areas of low population density 
are, generally, preferred. However, in 
determining the acceptability of a par-
ticular site located away from a very 
densely populated center but not in an 
area of low density, consideration will 
be given to safety, environmental, eco-
nomic, or other factors, which may re-
sult in the site being found accept-
able 3. 

§ 100.23 Geologic and seismic siting 
criteria. 

This section sets forth the principal 
geologic and seismic considerations 
that guide the Commission in its eval-
uation of the suitability of a proposed 
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site and adequacy of the design bases 
established in consideration of the geo-
logic and seismic characteristics of the 
proposed site, such that, there is a rea-
sonable assurance that a nuclear power 
plant can be constructed and operated 
at the proposed site without undue risk 
to the health and safety of the public. 
Applications to engineering design are 
contained in appendix S to part 50 of 
this chapter. 

(a) Applicability. The requirements in 
paragraphs (c) and (d) of this section 
apply to applicants for an early site 
permit or combined license pursuant to 
Part 52 of this chapter, or a construc-
tion permit or operating license for a 
nuclear power plant pursuant to Part 
50 of this chapter on or after January 
10, 1997. However, for either an oper-
ating license applicant or holder whose 
construction permit was issued prior to 
January 10, 1997, the seismic and geo-
logic siting criteria in Appendix A to 
Part 100 of this chapter continues to 
apply. 

(b) Commencement of construction. The 
investigations required in paragraph 
(c) of this section are within the scope 
of investigations permitted by 
§ 50.10(c)(1) of this chapter. 

(c) Geological, seismological, and engi-
neering characteristics. The geological, 
seismological, and engineering charac-
teristics of a site and its environs must 
be investigated in sufficient scope and 
detail to permit an adequate evalua-
tion of the proposed site, to provide 
sufficient information to support eval-
uations performed to arrive at esti-
mates of the Safe Shutdown Earth-
quake Ground Motion, and to permit 
adequate engineering solutions to ac-
tual or potential geologic and seismic 
effects at the proposed site. The size of 
the region to be investigated and the 
type of data pertinent to the investiga-
tions must be determined based on the 
nature of the region surrounding the 
proposed site. Data on the vibratory 
ground motion, tectonic surface defor-
mation, nontectonic deformation, 
earthquake recurrence rates, fault ge-
ometry and slip rates, site foundation 
material, and seismically induced 
floods and water waves must be ob-
tained by reviewing pertinent lit-
erature and carrying out field inves-
tigations. However, each applicant 

shall investigate all geologic and seis-
mic factors (for example, volcanic ac-
tivity) that may affect the design and 
operation of the proposed nuclear 
power plant irrespective of whether 
such factors are explicitly included in 
this section. 

(d) Geologic and seismic siting factors. 
The geologic and seismic siting factors 
considered for design must include a 
determination of the Safe Shutdown 
Earthquake Ground Motion for the 
site, the potential for surface tectonic 
and nontectonic deformations, the de-
sign bases for seismically induced 
floods and water waves, and other de-
sign conditions as stated in paragraph 
(d)(4) of this section. 

(1) Determination of the Safe Shut-
down Earthquake Ground Motion. The 
Safe Shutdown Earthquake Ground 
Motion for the site is characterized by 
both horizontal and vertical free-field 
ground motion response spectra at the 
free ground surface. The Safe Shut-
down Earthquake Ground Motion for 
the site is determined considering the 
results of the investigations required 
by paragraph (c) of this section. Uncer-
tainties are inherent in such estimates. 
These uncertainties must be addressed 
through an appropriate analysis, such 
as a probabilistic seismic hazard anal-
ysis or suitable sensitivity analyses. 
Paragraph IV(a)(1) of appendix S to 
part 50 of this chapter defines the min-
imum Safe Shutdown Earthquake 
Ground Motion for design. 

(2) Determination of the potential for 
surface tectonic and nontectonic defor-
mations. Sufficient geological, seismo-
logical, and geophysical data must be 
provided to clearly establish whether 
there is a potential for surface defor-
mation. 

(3) Determination of design bases for 
seismically induced floods and water 
waves. The size of seismically induced 
floods and water waves that could af-
fect a site from either locally or dis-
tantly generated seismic activity must 
be determined. 

(4) Determination of siting factors 
for other design conditions. Siting fac-
tors for other design conditions that 
must be evaluated include soil and 
rock stability, liquefaction potential, 
natural and artificial slope stability, 
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1 The Safe Shutdown Earthquake defines 
that earthquake which has commonly been 
referred to as the Design Basis Earthquake. 

cooling water supply, and remote safe-
ty-related structure siting. Each appli-
cant shall evaluate all siting factors 
and potential causes of failure, such as, 
the physical properties of the materials 
underlying the site, ground disruption, 
and the effects of vibratory ground mo-
tion that may affect the design and op-
eration of the proposed nuclear power 
plant. 

APPENDIX A TO PART 100—SEISMIC AND 
GEOLOGIC SITING CRITERIA FOR NU-
CLEAR POWER PLANTS 

I. PURPOSE 

General Design Criterion 2 of Appendix A 
to part 50 of this chapter requires that nu-
clear power plant structures, systems, and 
components important to safety be designed 
to withstand the effects of natural phe-
nomena such as earthquakes, tornadoes, hur-
ricanes, floods, tsunami, and seiches without 
loss of capability to perform their safety 
functions. It is the purpose of these criteria 
to set forth the principal seismic and geo-
logic considerations which guide the Com-
mission in its evaluation of the suitability of 
proposed sites for nuclear power plants and 
the suitability of the plant design bases es-
tablished in consideration of the seismic and 
geologic characteristics of the proposed 
sites. 

These criteria are based on the limited 
geophysical and geological information 
available to date concerning faults and 
earthquake occurrence and effect. They will 
be revised as necessary when more complete 
information becomes available. 

II. SCOPE 

These criteria, which apply to nuclear 
power plants, describe the nature of the in-
vestigations required to obtain the geologic 
and seismic data necessary to determine site 
suitability and provide reasonable assurance 
that a nuclear power plant can be con-
structed and operated at a proposed site 
without undue risk to the health and safety 
of the public. They describe procedures for 
determining the quantitative vibratory 
ground motion design basis at a site due to 
earthquakes and describe information need-
ed to determine whether and to what extent 
a nuclear power plant need be designed to 
withstand the effects of surface faulting. 
Other geologic and seismic factors required 
to be taken into account in the siting and 
design of nuclear power plants are identified. 

The investigations described in this appen-
dix are within the scope of investigations 
permitted by § 50.10(c)(1) of this chapter. 

Each applicant for a construction permit 
shall investigate all seismic and geologic 
factors that may affect the design and oper-

ation of the proposed nuclear power plant ir-
respective of whether such factors are explic-
itly included in these criteria. Additional in-
vestigations and/or more conservative deter-
minations than those included in these cri-
teria may be required for sites located in 
areas having complex geology or in areas of 
high seismicity. If an applicant believes that 
the particular seismology and geology of a 
site indicate that some of these criteria, or 
portions thereof, need not be satisfied, the 
specific sections of these criteria should be 
identified in the license application, and sup-
porting data to justify clearly such depar-
tures should be presented. 

These criteria do not address investiga-
tions of volcanic phenomena required for 
sites located in areas of volcanic activity. 
Investigations of the volcanic aspects of such 
sites will be determined on a case-by-case 
basis. 

III. DEFINITIONS 

As used in these criteria: 
(a) The magnitude of an earthquake is a 

measure of the size of an earthquake and is 
related to the energy released in the form of 
seismic waves. Magnitude means the numer-
ical value on a Richter scale. 

(b) The intensity of an earthquake is a 
measure of its effects on man, on man-built 
structures, and on the earth’s surface at a 
particular location. Intensity means the nu-
merical value on the Modified Mercalli scale. 

(c) The Safe Shutdown Earthquake 1 is that 
earthquake which is based upon an evalua-
tion of the maximum earthquake potential 
considering the regional and local geology 
and seismology and specific characteristics 
of local subsurface material. It is that earth-
quake which produces the maximum vibra-
tory ground motion for which certain struc-
tures, systems, and components are designed 
to remain functional. These structures, sys-
tems, and components are those necessary to 
assure: 

(1) The integrity of the reactor coolant 
pressure boundary, 

(2) The capability to shut down the reactor 
and maintain it in a safe shutdown condi-
tion, or 

(3) The capability to prevent or mitigate 
the consequences of accidents which could 
result in potential offsite exposures com-
parable to the guideline exposures of this 
part. 

(d) The Operating Basis Earthquake is that 
earthquake which, considering the regional 
and local geology and seismology and spe-
cific characteristics of local subsurface ma-
terial, could reasonably be expected to affect 
the plant site during the operating life of the 
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