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He are pleased to raespond to your note which we received on February 9,
1976, and which was referred to this office for reply. Accompanying your
note was a letter from Mr. #William D. Conroy of San Clemente, Califormnia,
President 6f the San Onofre Surfing Club. In his letter Mr. Conroy
expresses concexn about the possibility of creating an exclusion area on
the beach adjacent to the San Onofre Huclear Gemerating Statica., Ia your
note you requested our consideration of the matters discussed in ‘
Mr. Conroy's letter, and a report thereon to accompany return of the
letter. 1 am pleased to provide the following information.

In answer to Mr. Conroy's first question, the first nuclear power plant

at the San Onofre Nuclear CGenerating Station, Unit 1, was comstructed in
the mid-1960's and was licensed to operate in 1967. In 1970, the

Southern California Edison Company and the San Diego Gas and Electric
Company (the licensees) applied to the Atomic Energy Commission (now the
Nuclear Regulatory Commission, or HRC) for permits to coastruct the second
and third nuclear power plants at the San Onofre Nuclear Generating Station
(Units 2 and 3). Comnstruction permits were issued om October 18, 1973, and
construction of these units 1is currently underway. te expect the licensees
to apply later this year for licenses to operate Units 2 and 3 when they
are completed (1980 and 1981, regpectively).

There are two land parcels, known as Parcels 2 and 3, which are adjacent

to the San Onofre Huclear Generating Station. These parcels have been
leased by the State of California from the Department of the Navy for the
development of the San Onofre State Beach. Parcel 2 is located immediately
northwest of the San Onofre Nuclear Generating Station site between the
ocean and Interstate Highway 5. Parcel 3 is located immediately

southeast of the site between the ocean and Interstate Highway 5. These
areas are shown in Figure 1.
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With regard to Mr. Conroy's second question, it 1s a requirement of the
MRC regulations (10 CFR Part 100, copy enclosed) that an exclusion area
be established around all nuclear power plants that are licensed to operate.
The size of the exclusion area is determined by the hypothetical radiation
doge that an individual at the exclusion area boundary would receive in the
very unlikely event of a postulated accident of a very severe type, as
specified in 10 CFR 100.11., Since the plant design and the meteorological
_ characteristics of tha plant site affect the hypothetical consequences
of the postulated accident, the exclusion area size varies from plant to
plant, Further, the exclusion arae size for a given plant may be changed
1f the plant design is appropriately medified.

Part 100.3(a) of 10 CFR 100 requires the holder of a license to operate a
nuclear power plant to have the legal authority to determine all activities
within the exclusion area. The regulations permit activities unrelated to
the reactor to take place within the exclusion area under appropriate
‘limitations, provided that no significant hazard to the public health and
safety will result. Also, the regulations specifically state that public
highways, railroads and waterways are permitted within the exclusion area,
provided that (1) they are not so close to the plant as to interfere with
normal operations, and (2) appropriate and effective arrangements have
been made to control traffic in case of emergency.

An exclusion area is now specified for the currently operating San Onofre
Nuclear Generating Station, Unit 1. The present exclusion area has been
in effect, unchanged, since the plant was first licensed to operate on
March 27, 1967. The preseat Unit 1 exclusion area is oval shapad, having
a maximum length of about one and one-half miles. As may be seen from
Figure 1, the present exclusion area extends approximately 1600 feet into
Parcels 2 and 3 which adjoin the site.

Recently, the licensees have proposed that the Unit 1 exclusion area be
reduced in size. The Unit 1 facility design will be modified to reduce
the hypothetical radiation doses in the plant vicinity in the unlikely
aevent of the occurrence of the postulated accident speeified by 10 CFR
Part 100. Following completion of these modifications, which are scheduled
‘for completion later this year, a reduced exclusion area 1s acceptable
under 10 CFR 100. The reduced exclusion area will become effective.
following NRC review and approval. The reduced exclusion area is an oval
whose boundaries just meet the boundaries of Parcels 2 and 3, 2s is showm
in Pigure 2. Thus, Parcels 2 and 3 will be entirely outside the reduced
exclusion area for Unit 1. o

. OFFICED>

FURNAME I

DATE D>

Form AEC-318 (Rev. 9-53) AECM 0240 . . ¥X U. 3. GOVERNMENT PRINTING OFFICE: 1974.526-168



’ ' .

-
. - -

Konorable Alan Cranston -3 -

As mentioned above, Units 2 and 3 at the San Onofre Nuclear Generating
Station are schaeduled to begin operation in 1980 and 1981. When and if
licenses are issued for their operation, an exclusion area that meets

the requirements of 10 CFR Part 100 will be established, The licensees
have proposed an exclusion area for Units 2 and 3 that coincides with the
reduced exclusion area for Unit 1.

) Thus, Parcels 2 and 3, and the beach and surf zone associated with them
"will remain entirely outside the reduced exclusion area for Unit 1 and
the proposed coinciding exclusion area for Units 2 and 3.

With ragard to Mr. Conroy 8 third question, we are not prepared to speculate .
as to the effects of the California Nuclear Initiative, if passed. However,
as long as the nuclear power plant(s) at San Onofre are licensed to operate,
they like all other licensed plants must have an exclusion area that meets

the requirements of 10 CFR Part 100. This regulation has the force of

law under the Atomic Emergy Act of§l954>as amended, and the NRC is required

to enforce it.

With regard to Mr. Conroy's fourth question, the issue of recourse to
preserve the surfing park will be mooted, since, after this year, the
State Park will not be included in the existing and proposed exclusion:
areas for the plants at the San Onofre Nuclear Generating Station.

We hope that this information will help alleviate the concerns of
Mr. Conroy and the San. Onofre Surfing Club. We are returning Mr. Conroy 8
letter as requested,

Sincerely,

 William J. Dircks .
* Asgistant Executive Director
. for Operations
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) UNITED STATES NUCLEAR REGULATORY COMMISSION

RULES and REGULATIONS

- TITLE 10, CHAPTER 1, CODE OF FEDERAL REGULATIONS ENERGY

Bec.

100.1 Purpme
1002 Bcope. .
11003 Definitions.

" Srrz Evavvarsow Pacross
100.10 Pactors to be considered when evalu-
ating sttes. .
10011 Determination of exclusion area, low

population wone, and population .

center distance.
APPENDIX A

... BXISMIC AND GEOLOGIC SITING CRITERIA FOR
‘ NUCLEAR POWER PLANTS

AUTHORITY: Secs. 202 Pub. L. 93- 438 88.

Stat. 1244 (42 U.S.C. 5842)

o

'§ 100.1 Purpose.

describe criteria which guide the Com-
mission in jts evaluation of the suitabil-
ity of proposed sites for stationary pow-

| 50 of this chapter. }

(b) Insufficient experience has been ac-
cumulated to permit the writing of de-
tailed standards that would provide a
quantitative correlation of ail factors
significant to the question of accepta-
bility of reactor sites. This part is in-
tended as an interim guide to identify
a number of factors considered by the
Commission in the evaluation of reactor
sites and the general criteria used at
g'thls time as guides in approving or dis-
] approving proposed sites. Any appli-
o cant who believes that factors other than
w those set forth in the guide should be
5 considered. by the Commission will be ex-

pected to demonstrate .the applicability
and significance of such factors.

§100.2  Scope.

| Part 50 of this chap-
Jter for stationary power md teaung
- | resctors.

pert apply primarily to reactors of a
general type and design on which ex-
perienoe has been developed, but can also

wﬁoum for reactors that are novel
esum and unpro as prototypes
Dll plants, oxpootod that these
baals criteria will

ner that hnllnhaooo t the lack

a) Itls the purpose of this part to

er and testing reactors subject to Part

(a) This 'put applm to applications filed unde:
(b) The site criteria contained in this
be applied to other reactor types. In.

be applied in & man-’

REACTOR SITE CRITERIA

these criteria which are deliberately fiex-
ible, .the safeguards provided—either
site isolation or engineered features—
should refliect the lack of certainty tha.t
only experience can provide,

'§ 100.3 Deﬁmtion.s.
Asusedlnthispart i

surrounding the reactor, in which the
‘] reactor licensee has the authority to de-
termine all activities including exclusion
or. removal of personnel and property
from the area. This area may be trav-
ersed by a highway, railroad, or water-
way, provided these are not so close to
the facility as to interfere with normal.

‘Wway, rallroad, or watérway, in case of
and safety. Residence within the ex-

hibited. In any event, resldents shall be
subject to ready removal in case of ne-
-cessity. Activities unrelatedto operation
B of the reactor may be permltbed in an
.exclusion area under appropriate limita-
€ tions, provided that no significant has-
~ ards to the ‘public health s.nd safety will
9 result.
(b) “Low.population zone" means the
| area immediately surrounding the  ex-
clusion - areawhich ‘contains residents,
the total number and density of which
are such that there is & reasonable prob-
ability that appropriate protective
mesasures could be taken in their behalf
in the event of a serious accident. These
guides do not specify a permissible popu-
1ation 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

basis will depend on many;factors such

‘'ways, scope and extent of advance plan-
ning, and actual distribution of residents
within the area.

(c) “Population eenter distance”
‘means the distance from the reactor to
the nearest boundary of a densely popu-
‘lated center eonta.mmz more than about
26,000 residants. %

(d) “Power. reactor” mca.na ‘a nuclear
reactor of & type desoribed {n § 50.31(b)

of experiencé. In the application of

(a) “Exclusion area” means that area -

operations of the facility and provided.
‘appropriate and effective a.rrangements'
are made to control traffic on the high-.
-emergency, to.protect the public health

clusion area shall normally be pro-

‘evacuated from a specific area, or in-.
.structed to.take shelter, on a timely

as location, number and aim of high-

or 50.22 of this chapter designed to pro-
| duce electrical or heat energy.
(e) “Testing reactor” means a “test-
ing facility” as deflned in § 50.2 of this-
: chapber -
Srre Evu.mnox Facrozs

510010 F.etmlobeconmderedvba:
valuating sites.

Factors considered in the evaluation of
sites include those relating both to the
_proposed reactor design and the charac-
teristics peculiar to the site. It i3 ex-
‘pected that reactors will reflect through
their design, construction and operation
an extremely low probability for accl-
dents that could result in release of sig-
nificant quantities of radicactive fission
products. In addition, the site location. .
and the engineered featurés included as
safeguards against the harardous conse-
quences of an accident, should one occur,
should insure a low risk of public ex-
posure. In particular, the Commission
will take the following factors into"con-.
gideration in determining the accepta-
bility of a site for a power or testing
reactor: |

(a) Characteristics of react.or design
and proposed operation including:

(1) Intended use of the reactor includ-
ing the proposed maximum power level
and the nature and inventory of con-
tained radioactive ‘materials;

(3) The extent to which genera.lly
accepted engineering standards are ap-
‘plied to the design of the reactor;

(3) The extent to which the reactor
incorporates unique or unusual features
having a significant bearing on the
probability or consequences of accidental
release of radioactive materials;

(4) The safety features that are to be
engineered into the facility and those
‘barriers that must be breached as a-re-
sult of an accident before a release of
-radiocactive material to the environment

can occur. -

(b) Population density and use’ eha.r
acteristics of the site environs, including
_the exclusion area, low population sone. .

" and population center distance.
(¢) Physical characteristics of the
site, including seismology, met.eorology
Lgeology and hydrology. .

27AFR 3509

[ (1) Appendix A, “Seismic and Geologlc
Biting Criteria for Nuclear Power Plants,”
describes the nature of investigations re-




quired to obtain the geologic and seismic’
dsta necessary to determine site suita-

I and to provide reasonable assur-
2 hat a nuclear power plant can be
@ constructed and operated at a proposed
o site without undue risk to the health and
“ safety of the public. It describes pro-
T cedures for determining the quantitative
- o Vibratory ground motion design basis at
“la site due to earthquakes and describes
Information neéded to determine whether
and to what extent a nuclear power plant
need be designed to withstand the effects
of surface faulting. o )

(2) Meteorological conditions -at the
site and in the surrounding area should:
be considered. B
. ) Geological and hydrological char-
'acteristics of the proposed site may have

& bearing on the consequences of an
escape of radioactive material .from the
facility. Special precautions zhould be
Planned if a reactor is to bs located at
a site where & significant quantity of
radioactive eflugnt might aocidentally
flow into nearby streams.or rivers or
might find ready access to underground
‘water tables. ’ :

o (4 Where unfavorable physical char-
o acteristics of the site exist, the proposed
& site may nevertheless be found to be
o« acceptable if the design of the facility

" Y includes appropriate and adequate com- .

~ Pensating engineering safeguarda.

§100.11 Determination of exclusion
area, low population zone, and popu.
lation center di L

site, an applicant should assume ¢
fission produce release' from the core,
the expected - demonstroble leak rate
from the2 containment and the metcoro-
logical conditions pertinent to his site to
derive an exclusion area, a low popula-

For the purpose of this analysis, which
shall set forth the basis for the numeri-

cal values used, the applicant. should
determine the following:

"1 The Asalon product relense assumed for
these calculations should be baged upon a
major accldent, hypothesized for purposes of
site analysis or postulated from considera-
tions of posalble. acaldental " events, that
- would result in potential banards not ex-

ceeded by those from any aocident oonsidered

credibis. Buch saccldents have generally

been sesumed to result in substantial malt- -

down of the core with subsequent relonse of
spprecials quantitios of fission products.
- '*The ‘whole body dose of 28 rem refarred
to above corresponds numerically to the once
in a lfetime accidental or emergenoy dose
for radlation workers which, according to
NCRP rocommendations rhay be dlsregarded
in the determination of their radiation ex-
posure status (ses NBS Handbook 69 dated
June 5, 1969). However, neither ita use nor
that of the 300 rem value for thyroid ex-
posure - aa set forth in these site oriteria
guldes are intended to imply that these
numbers constitute sooeptable limits for
emergency doses to the publio under aocident
oanditions. Rather, this 23 rem whols body
valus and the 300 rem thyroid wyalue have
been set forth in those guides as redursnos

- values, which dan be used in the eraluasion. °

of reactor esitas with respect 0 poteatial
reactor aocidents of sxosedingly Jow probe-
bility of oocurrence, and low risX of publto
. 8xposure to radiation. : .

(a) As an aid in evaluating a proposed ‘

tion zone and population center distance. -

(1) An exclusior: area of such slse that

an individual located at any point on its -

boundary for two hours immediately
following onset of the postulated flssion
product release would not receive a total
radiation-dose to the whole body in ex-
cess of 25 rem * or a total radiation. dose
& in excess of 300 rem * to the thyrold from
« jodine exposure. : i ) .
w (2) Alow population zone of such size
~ that an individual located at any point
™ on 1ts outer boundnry who s exposed to

postulated fission product releass (dur-
ing the entire period of its passage)
would not receive a total radiation dpse

least one and one-third times the dis-
tance from the reactor to the outer
o boundary of the low population zone. In
& applying this guide, the boundary of
@ the population center shall be deter-
« mined upon consideration of population
w distribution. Political - boundaries are not
g controlling in the application of this

gulde. Where very large citles are. in-
volved, a greater distance may be neces-
sary because of total integrated popula-
Luon dose consideration. -

[~ ® Por sites for multiple reactor fa-
cilitles eqnaideration should be given to
the following: , )

(1) If the reactors are independent to’
the extent that an accident in one reac-
tor would not initiate an accident in an-
other, the size of the exclusion area, low
population zone and population center

‘distance shall be fulfilled with respect
to each reactor individually. The en-
velopes of the-plan overlay of the areas
80 calculated shall then be taken as their
respective boundaries. .

(2) If the reactors are interconnected
to the extent that an aoccident in one
reactor could affect the safety of opera-
tion of any other; the size of the exclu-
sion ares, low population sone and popu-
lation center distance shall be based
upon the assumption that all intercon-

2
& This requirement may be reduced In

the radioactive cloud resulting from the

‘to the whole body in excess of 25.rem or -
a total radiation dose in excess of 300.
rem to the thyroid from jodine exposure.’

(3) A population centef-'f‘dﬁtance of at

nected reactors emit their postulated .
fission product releases simultaneously.-

x relation to. the degree of coupling bo- .

tween reactors, the probability of con-
comitant accidents and the probability
that an individual would not be exposed

~
™~

ous releases. The applicant would. be

" the source term. -

that the simultaneous operation of
muitiple reactors at & site will not result
in ‘total radioactive efluent relesses be-
yond the allowable limits of applicable
regulations. ;o

' Nots: For:further guidance in develop-
ing the excluaion area, the low population

Document 14844, dated March 23, 1902, which
contains a procedural method and a sample
calculation that result in distances roughly
refiecting current siting practices of the Com.
misaion. The calculations descrided In Tech-

to the radiation effects from simultane- .

expected to justify to the satisfaction of
the Commission the basis for such a reduction in

. (3) The applicant i3 expected to show .

® inrios reacor site cleria

used as a point -of departure for considera-
tion of particular fits requirements which
may result from evaluation of the charsc- -
_teristios of a partioular reactor, its purpos:
and method of opsration.

o Coples of Technical Information .Doou-
‘ment 14844 may bs obtained from the Com-
' mission’s Publio Proummat Roogm, 1717 K

@ Strest KW, Waehington, DO, or by writing

U the Director.of Nuclear Reactor Regulation,

= U.S. Nuclear Regulstory Commission, Washing-

™
wton, D.Cv. 208SS.

gone, and the population center. distance, -
reference iz made to Technical Information

nical Information Dosument 14344 may bo




[—Arrnmrx A -—SEISMIC AND GEOLOGIC SITING
Carrmu roR NUCLEAR POWER PLANTS

I. PURPOSE

Qenersl Lesign Criterfon 2 'of Appendix A
to Part 650 of thls chapter requires that
nuclear power plant structures, systems, and
components important to:safety be designed
to withstand the effects of natural phenom-

.canes, floods, tsunam{, and selches without
loss of capahliity: to, pcrrorm thelr safety
functions. It {s the purpoge of these criterla
to set forth the principal seismic and geologlc
_consideratlons which guide the Commission
in 1ts evaluation of the sultability of pro-
posed sites for nuclear power plants and the
su!t,abulty of. the plant design bases estab-
Ushed In consideratlon .of. the selsmic and
geologlc characteristics of the proposed sites.

These criteria are based on. the limited

‘able to date concerning faults and earth-
quake occurrence and effect. They will be re~
vised as necessary when more complete in-
Iormat.lon becomes available,

II. SCOPR

These criteria, which apply to nuclear
power plants, descrlbe the nature of the In-
vestigations required to obtain the geologic
and selsmic data necessary to determine site
suitability and provide reasonable assurance

structed and operated at a proposed site
without undue risk to the health and safety
of the publlc. They describe procedures for
determining the quantitative’ -vibratory
ground motion deslgn basis at a site due to

to determine whether and to what extent a
nuclear power plant need be designed to

,‘L Other geologic and selsmic factors required to

- O be taken into account in the sitlng and de-

e} gign of nuclear .power pla.nts are identified.

E The investigations described in this

@ appendix-are within the scope of investi-

-chapter.

~ Each applicant for a construction per-
mit shall investigate all seismic and geo-
-logic factors that may affect the design

power plant irrespective of whether such
factors are explicitly included in ‘these
criteria. Additional investigations and/or
more conservative determinations than
those ‘Included in these criteria may be
-required for sites located in areas having
‘complex geology or in areas of h.tgh sels-
micity. 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

plication, and supporting data to jus-

presented.

These criteria do not address investi-
gatlons of volcanic phenomena required
for sites located in areas of volcanic ac-
tivity. Investigations of the volcanic as-
pects of such sites will be determined on
a case-by-case basis.

III. DEFINITIONS

.A’s used {n these criteria:
(a) The “magnitude” of an earthquake Is

-1s reldted to the energy released in the form
of seismic waves. “Magnitude” means the
numerical value on a Richter scale.

(b) The “intensaity” of an earthquake is

ena such as earthquakes, tornadoes, hurri- .

geophyslcal and geological information avatl- -

that a nuclear power plant can be con- -

earthquakes and describe information needed -

. withstand the eflects of surface faulting..

gatlons permitted by §50.10(c) (1) of t.his.

and operation of the proposed nuclear "

should be identified in the license ap- °

tify clearly such departures should be

8 measure of the size of an earthquake and ’

& measure of its effects on man, on man-built
structures, and on the earth’'s surface at a
particular locatlon. “Intenslty” -means the
numerical vnlue on the Modmed Mercalll
scale.

(c) The "Safe Shutdown Earthquake" t s
that earthquake which ts basedsupon an

potential consldering the reglonal and local
geology and selsmology and specific charac-

that earthquake which produces the maxi-
mum vibratory ground motlon - for which

are designed, to remain functional,
structures, systems, and components are
those necessary to assure:

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

(2) The capabllity to shut down the re-
actor and malntain it In a sa.te shutdown
‘condition, or

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

(d) The "Operating Basis Earthquake’ is
that earthquake which, considering the re-
glonal and local geology and selsmology and
specific characteristics of local subsurface
material, could reasonably be expected to af-
fect the plant site during the operating life
of the plant; 1t is that -earthquake which
produces the vibratory growth motion for
which those features of the nuclear power
plant necessary for continued operation with-
out undue risk to the health and safety of the
public are designed to remain functional.

which differential slippage of the. adjacent

‘fracture plane. It Is distinct from other types
of ground disruptions such as landslides, fis-
sures, and craters. A fault may have gouge
~ or breccla between Its two walls and includes
gany associated monoclinal flexure or other
- slmﬂar geologle structural feature.
T (1) “Surface faulting” -is - differential

ground dlspla.cement at or near the surface
g caused directly by fault movement and is dis-
tinct from nontectonic types of ground dis-
ruptlons, such as landslides, fissures, and
craters

"(B) A “capable fault” ts a fault which has
exhibited one or more of . the foqulng
characteristics;

yenrs or movement of a recu.rﬂng nature
within the past 500,000 years.

(2) Macro-seismicity lnstrumenta.lly de--
tormined with records of suﬂiclent‘preclsion
to demonstrate a.direct relationship with
the fault.

(3). A structural reiacionship to a capable
fault ‘according to characterlstics (1) or (2)
of this paragraph such that movement on
one could be reasonably expected to be ac-
companied by movement on the other

In some cases, the geologlc., evldence of
-|past activity at or near the ground surface
along a particular fault may be obscured at
a8 particular site. This might occur, for ex-
ample, at a site having a deep overburden.
For these cases, evidence may exist else-
where along the fault from which an evalua-
tlon of its characterlstics in the vicinity of
the slte can be réasonably based. Such evi-
dence shall be used in determining whether
the fault is a capable fault wmnn this
definition. .

Notwithatanding the foregoing pa.mgrsphs
I(g) (1), (2) and (3). stmctural associa-
tlon of a fault with geologlc structural fea-
tures which are geologically old (at least
pre-Quaternary) such as many.of those
found in the Eastern region of the United

1The “Safe Shut.down E&rthquske" defines
that earthquake which has commoniy beon
referred to as the “Design Basls Eu‘thqunke."

evsluation of the max!mum earthquake .
teristics of local subsurface material, It is -

certaln structures, systems, and components -
These .

(e) A “fault” is a tectonic structure along-

earth materials has occurred parallel to the -

(1) Movement at or near the yound sur-
face at least once within the past 35,000 .

- (@ART 00 s REACTOR SITE CRIT@IA

States éhall._m the absence of confllcting

| a capable fault within this definition.

by a relative consistency of the geologic
structural features contalned therein.

(1) A "tectonic structure” is a large scale
dislocation or distortion within the earth's
orust. Its extent s measured In miles,

(§) A “zone requlrlng detalled Iaulting in-
vestigation” is a zone wlthln which & nuclear
power reactor ‘may not be located unless a
detalled , investigation of the regional and
local geologlc and seismic characteristics of
the site demonstrates that the need to de-
sign for surface faultlng ha.s been properly
determined.

(k) The "control,width" of a fault is the
maximum width - of  the zone contalning
mapped fault traces, !ncluding all faults
which can be reasonably inferred to have
experienced differentizl movement during

reasonably be Inferred to join the main fault
trace, measured within 10 miles along the
fault’s trend In- both directions from the
point of nearest approach to the site. (See
| Figure 1 of this appendix.)

(1) A “response spectrum’ is a plot of the
maximum responses (acceleration, velocity
or displacement) of a family of ideallzed

against natural frequencies' (or periods) of

tion input.at thelr supports.
IV. REQUIRED INVESTIGATIONS
The geologlc, selsmic and engineering char-
acteristics of a site and 1ts. environs shall

be investigated in sufficient scope and detail
to provide reasonable assurance that they

adequate evaluation of the proposed site,
‘and to provide sufficlent Information to sup-
port the determlnatlons required by these
criteria and to permit adequate engineering
solutlons to.actual or potential geologic and
selsmic effects at the proposed site. The size
of the region to be investigated and the type
of ‘data pertinent to the investigations shall
be determined by the nature of the region
surrounding the proposed site. The Investiga-
tions shall be carried out;by a review of the
pertinent literature and field investigations

38 FR 3!27q

_graphs (a) through (c) of this section.

(a) Required Investigation for Vibratory
Ground Motion. The purpose of the investiga-
tions required by this paragraph is to ob-
tain information neéded to describe the vi-
bratory ground motion produced by the Safe
Shutdown ‘Earthquake. All of the steps in
paragraphs (a)(5) through (a)(8) of this
sectlon need not be carried out if the Safe
Shutdown Earthquake can be clearly estab-
lished ‘by investigations and determinations
"of a lesser scope. The investigations required
by this.paragraph provide an adequate basis
for selection of an Operating Basls Earth-
.quake. The investigations shall lnclude the
following:

(1) Determination of the lithologlc strat-
igraphic, hydrologic, and structural geologlc
conditions of the site and the region sur-
rounding the site, lucludlng' its geologic
history;

tonic structures underlying the site and the
region surrounding the site, whether buried
or expressed at the surface. The evaluation
should consider the possible effects caused by
man's activities such as withdrawal of fluid
from or addition of fluid to .the subsurface,
extraction of minerals, or the loading eﬂecta
-of dams or reservolrs'

(3) Evaluation . of physical.evidence con-
cerning the behavior during prior earth-
quakes of the surficial geologic materials and
the substrata underlying the site from the
1ithologic, stratigraphic, and structural geo-

evidence, demonstrate that the fault is not '

(h) A *“tectonic province” is a region of
the North American contlnent characterized -

Quaternary times and. which Join or can -

single-degree-of-freedom damped oscillators

the oscillators to.a specified vibratory mo-.

‘are suficiently well understood to permit an -

and shall include the steps outlined in para-’

(2) Identification and evaluation of tec-
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1 oglo studies;

(4) - Determmntlon of the static and
dyonamic englneering properties of the ma-
terlals underlying the site. Included. should’
be properties needed to determine the be-

havior of the underlying masterial during

earthquakes and the characteristics of -the

' underlying matertal in transmitting earth-

quake-induced motions to the foundations
of the plant, such as selsmic wave velocities,
density, water content, porosity,
strength; ’

(5) Listing of all historically reported

‘earthquakes which have affected or which

could reasonably be expected to have affected

‘the- site, including the date of occurrence .

and- the following . measured or ‘estimated
data: magnlitude or highest intensity, and
a'plot of the epicenter or location of highest
intensity. -Where historically reporbed earth-
quakes could have caused & maximum
ground acceleration of st least one-tenth the
acceleration of gravity (0.1g) at the founda-
tions of the proposed nuclear power plant
structures, the acceleration or intensity and
duration of ground shaking at these founda-

tions shall slso be estlmated. Bince earth--

quakes have been reported in terms of vari-
ous parameters such as magnitude, Lnt.ensltv
at a glven location, and effect on ground,
structures, and people at a specific location,
somo of these data may have to be estimated
by use of appropriate empirical relatlonships.
The comparative characteristics of the ma-
terial underlying the eplcentral location or
reglon of highest intensity and of the ma-
terfal underlying the site in' transmitting

earthquake vibratory motion sha.ll be con--

sidered;

(8) Correlation of eplcenters or locations
of highest intensity of historically reported
earthquakes, where possiblé, with tectonic

structures any part of which is located

within ‘200 miles of the site. Epicenters or
jocations of highest Intensity which cannot
be reasonably correlated with tectonie struc~

_tures shall be identified with tectonlc prov-

inces any part of which is located within 200
miles of the site;

(7) For faults, any part of whlch is within
200 miles? of the site and which may be of
significance In establishing the 8afe Shut-
down Earthquske, determination of whether

these faults are to be considered as capable

faults3¢. This determination ts required In
order to permit appropriate consideration of

. the geologic history of such faults in.estab-

1ishing the Safe Shutdown Earthquake. Por
guldance in determining which faults may

‘be of significance In :determining the Safe

S8hutdown Earthquake, Table 1 of this ap-

' pendix presents the minimum length of fault

to be considered versus distance from site.
Capable faults of lesser length than those
indicated in Table 1 and faults which are
not capable faults need not be considered in
determining the B8afe Shutdown Earthquake,
except where unusual circumstances Indicate
such consideration 'is appropriate;

11f the B8afe Shutdown Earthquake can be
associated with & fault closer than 200 miles

‘ to the site, the procedures of paragraphs (a)

(7) and (a)(8) of this section need not .be
carrled out for succesalvely more remote
faults. :

*In the absence of absolute dating, evi-

‘dence_of recency of movement may bs ob-

and
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talned by applying relative dating technique ’

to ruptured, offset, warped or otherwise

structurally disturbed surface or near surface .

materials or goomorphic features,

¢The épplicant shall avaluate whether or
not a fault is a capable fault with reapect to
the oharacteristics outlined In paragraphs

" ITI(g) (1). (2). and (3) by conducting a rea-

sonable Investigation using suitable geologlo
and geophysical techniques,

@ R0 BE:‘&CTOR SITE CRI

TABLE

Minimum

Distance from the site unlles) lengtht
0 t0 200 e e ———— .
Greater than 20 to 80..__. 5
QGreater than 50 to 160_._. 10
Qroater than 100 to 150.__ . 20
Greater than lso $0 200 i ccacmea e 40

(8) For capable tnults any part of wblch
18 within 200 miles® of the site and which
may be of significance In establishing the

of:
(1) The length of the fault;

(11) The relationship of the. fault to re-

glonal tectonlo structures; and

(i11) The nature, amount, and geologlc his- .

tory of displacements along the fault, in-
cluding particularly the estimated amount
of the maximum Quaternary dispiacement
related to any one earthquake along tho
fault.

(b) Required Investiaation for Surlcwc
Faulting. The purpose of the investigations
required by this paragraph is to obtain infor-
mation to determine whether and to what
extent the nuclear power plant need be de-
signed for surface faulting. If the design
basia for surface faulting can be:clearly es-
tablished by investigations of a lesser scope,

not all of the steps in paragraphs (b)(4) "~

through (b) (7) of this section need be car-
ried out. The lnvestlgatlons sha.ll lnclude the
- following:

(1) Determination of tho llthologlc strati-

graphic, hydrologic, ‘and structural geologic.

" conditions of the site and the area surround-
‘ing the site, Including its geologlc history;
(2) Evaluation of tectonlc structures un-

derlying the site, whether burled or expressed

at the surface, with regard to their potential
for causing surface displacement at or near
the site. The evaluation shall consider the
poasible effects caused by man's actlvities
such as withdrawal of fluld from or addition
of fluid to the subsurface, extraction of min-
erals, or the loadlng offects of dama or
reservolirs;

(3) Determination of geologlc evidence of
fault offset at or near -the ground surface
at or near the site;

-(4) For faults greater than 1000 feot long. .

any part of which i1s within 5 miles® of the

site, determination of whether these faults

are to be considered as capablo-faults; ¢7
(6) Listing. of all historically reported

'| earthquakes which can reasonably be ssso-

clated with capable faults greater than 1000
‘feet long, any part of which is. within 8
miles® of the site, including the date of oc-

currence and tho following measured or esti- .

msated data: magnitude or highest intensity,

and a plot of the eplcenter or reglon of

highest intensity:

1Minimum length of fault (milés) which
shall be considered in establishing BSafe
Shutdown Earthqueke. ¥

sIf the design basis for surface fa.u]clng
can be determined from & fault closer than
8.miles to the site, the procedures of para-

graphs (b) (4) through (b) (7) of this section

neod not be carried out for successively more
remote faults.

¢In the absence of -absoluto dating, evi- .

dence of recency of movement may be ob-
tained by applying relative dating techniques

to ruptured, offset, warped or otherwise

Btructurally disturbed surface .of near-sur-
face materials or geomorphic features. .

TThe applicant shall evaluate whether or
not a fault is.a capable fault with respect
to the characteristics outlined in psregraphs
OI(g) (1), (2); and _ (3) by conducting s
roasonable investigation using suitable goo=
logic and geophysical tnchnlquéa.

Safe Shutdown Earthquake, determination
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(6) Correlation of epicenters or locations
of highest Intensity of historically reported
earthquakes with capable faults greater than,
1000 feet long, any part of which is looated
within 0 mllies * of the site;

(7) For capable faults greater than 1000

feat long, eny part of ‘which ia within 8

miles® of the site, determination of:

(1) The length-of the fault; -

(11) The relationship of the fault to re-
81?;3‘ toectonic gtructures; - -

(111) The mwuro qunt ana geologle his=
tory of displacemonts ulong th% m?;f. in-
cluding particularly the et,tlmnwd xxrummt-
of the maxtmum Quaternary displacement
related to any one enrthqua)m along the
fault; and . v .-

(iv) The outer llmits of’ t.h"
Ushed by mapping -Quatérnary ‘fault traces
for 10 miles along its trend in both directions
g‘:em the point of its nea.rest approach to tbe
.. (€) Required  Investigation for .Sefsmi-
cally Induced Floods and Water Waves. (1)
For coastal sites, the investigations shall
include the determination of:

(1) Informantion regarding distantly and
locally genersted waves or tsunami which
have affected or could have affected the site.
Avallable evidence regarding the runup and
drawdown assoclated with historic tsunami
in the same coastal region as the site ghall
also be includeq; :

(1) Local features of coastal topography -
which might tend to modify tsunami runup
or drawdown. Appropriate available evidence
regarding historic local modifications in
tsunaml runup or drawdown at coastal loca-
tions having topography similar to that of
the site shall also be obtained; and

(1) Appropriate  geologic and seismic
ovidence to provide information for estab-
lishing the design basis for selsmically in-
duced floods or water waves from a local off-
shore earthquake, from local offshore effects
of an onshore earthquake, or from ooastal
subsidence. This evidence shall bo deter-
mined, to the extent practical, by a procedure -
similar to that required in paragraphs (a)
and (b) of this section. The probable slip
characteristics of offshore faults shall also be
considered as well' as the potential for off- .
shore slidea in submarine material. .

- .(3) For sites located near lakes and rivers,
investigations similar to those required in’
paragraph (o) (1) of this section ghall be
carried out, as appropriate, to determine the
potential for the nuclear power plant to be
exposed to selsmically Induced floods and
water waves a3, for example, from the failure
during an earthquake of an upstream dam or
from slides o! earth or debris into & nearby .
1ake. . '

V. SEISMIC AND GFOLOGIC DESIGH Baats

(2) Determination of Design Basls for
Vibratory Ground Motion. The design of each
nuclear. power plant shall take into account

.the potential effects of vibratory ground mo-

tion caused by earthquakes. The design basis
for the maximum vibratory ground motion
and the expected vibratory ground motion
should be determlined through evaluation of
the seismology, geology, and the selsmic
and geologic histary of the site and the sur-

‘| rounding region. The most severe earth-

quakes assoclated with tectonic structures or
tectonic provinces in the region surrounding
the site should be identified, considering
those historically reported earthquakes that
can be associated with these structures or
provinces and other relevant factors. If faults
ia the region surrounding the site are capable
faults, the most severe earthquakes associ-
ated with thesse faults should be determined
by also considering their geologic

The vibratory ground motion at the sibe
should be thea determined by assuming that °
the epicenters or locations of highest inten-
sity of tho earthquakes are situated at the

.point on the tectonic structures or tectonic

provinces nearest to the site. The earthquake
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‘limited data, the procedures in parsagra]
(8) (1) (1) through (1i1) of this section ashall ’

ground motion at the site should be desig-

nated the Safe Shutdown EarthquaXke. The

specific procoduros . for. determining’ the

design basis for ﬂbrato'v ground motion are

given in the following paragraphs, -
(1) Determination

of Safe Shutdowsn

:Eart).quake The Bafe Shutdown F.&rt.hqnaks
shall be Identified through evaluation of

seismic and geologic information developed
pursuant to the roquirements of paragraph
IV(a), as follows:

(1). The historic e&rthqun‘ms of greatest
magnitude or inteneity which have been cor-
related with tectoric structures pursuant to
the requirements of paragraph ()( 8) of Bec~

tion IV shall be determined. In addltlon. for

capable faults, the information required by
paragraph (a) (8) of Eection IV shall also be
taken into account in determining the earth-

' -Juakes of greatest magnitude related to the

faults. The magnitude or intensity of earth-
quakes based on geologic evidence may be
larger - than thst. of the maximum earth-

quakes historically recorded. The accelern~ .

tions at the site shall boe determined assum-
ing that the eplcenicrs of the earthguakes
of greatest magnitude or the locations of
higheet intensity rslated to the tectonlo
gtructures aro situated at the point on the
structures clogest {o the site;

(11) Whera epicenters or locations of high-

est intensity of historically reported earth-

quakes cannct be reasonably related to tec-
tonic structures but are identified purguant

to the requirements of paragraph (a)(6) of*
Section IV with tectonic provinces in which

the site is-located, tho accelerations at the
site shall be determined assuming that theas
earthquakes occur at the site,

(111) Where epicenters or iocations of the
highest - intensity of historically reported
earthquakes cannot be reasonably related to
tectonic structures but are identifiea pur-
suant to the requirements of paragraph (a)
(6) of Bectlon IV with tectonic provinces in
which the site is not located, the accelsra~

tions at the site shall be Getermined assum-"

‘ing that tho epicenters or locetions of high~
est intensity of these earthquakes are at the
clogest point to the stte on the boundary of
the tectonic province;

(iv) The earthquake productng ehe maxi-

mum vibratory scceleration at the site, &8s
determined. from paragraph (a)(1).(1)
through (ilt) of this section shall be desig-
nated the Bafe Shutdown Earthquake for

vibratery ground motion, except as noted in .

paragraph - (a) (1) (v) of this section. The
characteristics of the Bafe Shutdown Earth-
quake shall be derived from more than one

.earthquake determined from paragraph (8)

(1) (1) through (1il) of this section, where

‘necessary to assure that the meximum vi-

bratory acceleration at the site throughout
the frequency range of interest is included.

In the case where a causative fault is near

the site, the effect of proximity of sn earth-

quake on the spectral characteristica of the’

Bafe Shutdown Earthquake ghall be taken
into account. In order to compensate for the

be applied In a conservative manner. The
marximum vibratory accelerntions of the Safe
Bhutdown Earthquake at each of the veri-
ous foundation locstions of the nuclear

power plant structures at a given site ahall .

be determined taking into account the char-
acteristics of the underlying soll material in
transmitting . the earthquake-induced mo-
tions, obtained. pursuant to paragraphs (a)
(1), (3), and (4) of section IV. The S8afe
Shutdown REarthqueke shall bs defined by

response .spectra corresponding to the max-"

imum vibratory accelerations as outlined in
parsgraph (s8) of section VI; and
(v) Where the maximum vibratory accel-

erations of the Bafe Bhutdown Earthquake ®

at the foundations of the nuclear power

plant structures are determined to be less’

phs
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thsn one-tenth -the acceleration of gravity
(0.1 g) ns a result of tho steps required in
paragraphs (a) (i)(1)
goction, It shall be assuined that the maxi-
mum vibratory accalocations of the Bafe

“Shutdown Earthquake % these foundations

are st least 0.1 g.° .

(2) Determination of Operating Basis
Earthquake. The Operating Basis Earthquake
shall be specified by the applicant after con-
sidaring the selsmology and geology of the
region surrounding the site. If- vibratory
ground motion exceeding that of the Operat-

ing Basls Parthquake occurs, shutdown of

the aiuclear power plant will -be required.
Prior to resuming operations, the licensee will
be required to demonstrate to the Commis-
sion that no functional damage has occurred
to thoge features recessary for continued

operation without undue risk to the health
and safoty of the public. The maximum vi--

bratory ground acceleration of the Operating
Basis Earthquake shall bo at lenst one:half
the maximum vibratory graund acceleration
of the 8afe Shutdown Earthquake.

(b) Determinalion of Need to Design for
Surface Faulting. ‘In order to determine
whether a nuclear power plant Is required
to be deslgned i withstand the effects of

- surface faulting, the location of the nuclear

power plant with respect to capable faults
ghall be considered. The area over which

“each of these faults hag caused surface fault-

ing in ths past i8 identified by mapplng its
fault traces in the vicinity of the site. The
foult traces are mapped along -the trend of
the fault for 10 miles in both directions from
the point of {ts neareet approach to the nu-
clear power plant because, for example, traces
.may be obscured along portions of the fault.
The maximum width ¢f the mapped fault
traces, called the control width, is then de-
termined from this map. Because surface
faulting has sometimes occurred beyond the
limit of mapped fault traces or where fauilt
traces have not been previously recognized,

- the control wldth of the fault is increased by

a factor which 13 dependent upon the largest
potential earthquake related to the fault.

This larger width delineates a ‘zone, called
the zone requiring detalled faulting Investi-
gation, In which the possibility of surface
foulting 1s to be determined. The following
paragraphs cutllne the speciﬂc procedures
for determining the zone- requlrlng detatled
faulting investigation for a capable fault.

(1) Determinaiion of Zone Requiring De-
tailed Faulting Investigation. The ‘zone re-
quiring detailed faulting investigation for a
capable fault which was Investigated pur-
suant to the requirernent of paragraph (b)
(7) of Bection IV shall be: determined
through use of the rollowlng table:

TABLE 2

Dstermination’ of Zonz Requiring Detalled
Faulting Investigation

Width of zone requiring

Mupgnitude of detailed /aulttnq investi-

earthquake: . . gation (See fig. 1)
Less than 6.5........ 1 x contfol width
55664 ____ -.' 3 x control width

85-75 __.._.... .- 3 x control. width
Greater than 7.5. ... 4 x control width

" The largest magnitude earthquake related

to the  fault shall be used in Table 2. This .
. earthquake .shall’ be determined from the

{nformation developed pursuant to the re-
quirements of paragraph (b) ‘of Section IV
for the fault, taking .into account the infor-
mation requited by pamgraph (b)(7) of
Bection IV. The control width used In Table
2 is determined by mapping the outer limits
of ths fault traces from Information devel-
oped pursuant to paragraph (b} (7)(lv) of
section IV. The control width shall be used
in Table 2 uniess the characterlstlcs of the
fault are obscured for a significant portion of
the 10 miles on either side of the point of

shrough’ (iv) of this
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w“hlch could causez the maximwuun vthmtmy'

nearest approach to the nuciear power

plant. In this event, the use In Tablé 2 -0of .
the width of mapped fault traces more than

"10 miles from the point of nearcat approach

to- the nuclear power plant may be

appropriate.

“The zone requirlng detalled faulting in-
vestigation, as determined from Table 2, shall
be used for the fault except where:

(1) The zone requiring detalled faulting
investigation from Table 2 15 }esg than one-
half mile {n widtp, In this ¢ane the vone
shall be at least one-hau muo in width; or

(i1) Definitive evidence concernlug the re-
glonal and local characteristics of the fault
Justifies use of a different value. For example,
‘thrust or bedding-plane faults' may require

“an lucreage in’ width:of the zone to account
for the pmjected dip of thé fault plane; or’

(i1t) More detailed three-dimensional in-
formation, such as that obtained from pre- -
‘clse investigative techniques, may justify the
use of a parrower zone. Possible examples of .
such techniques are the use of accurate rec-

- ords from closely spaced drill holes or from
. closely spaced, high-resolution offshore geo-,
‘physical surveys.

In delineating the zone requiring detalled
faulting Investigation for a fault, the center
of the zone shall coincide with the center of
the fault at the point of nearest approach
of the fault to the nuclear power plant as
Mustrated in Figure l :

(¢) Determination of Design Bases for -
Seismically Induced Floods and Water
Waves. Thesize of seismically induced floods
and -water waves which could affect a sito
from elther locaily or distantly generated
‘selsmlc activity shall be determined, taking
into conslderation the results of the investi-
gation required by paragraph (¢} of section
IV. local topographic characteristics which
might tend to modify the possible runup

_and -drawdown at the site shall be consid-

éred. Adverse tide conditions shall also be
taken into account in determining the effect
of the floods and waves on the site. The
characteristics of the earthquake to be used
in evalusting the offshore effects of local
earthquakes shall be determined by a pro-
cedure similar to that used to determine
the characteristics of the Safe Shutdown

- Earthquake in paragraph V{a).

(d) Determination of Other Design Con-
ditions.—(1) Soil Stability. Vibratory ground
motlon associated with the Safe Shutdown .
Earthquake can cause soll instabllity due to
‘ground disruption such as fissuring, differ-
entlal consolldatlon, liquefaction, and cra-
tering which Is not directly related to sur-
face faulting. The following geologlc features
which could aflect the foundations of the
proposed nuclear power plant structures
shall be evaluated, taking Into account the
information concerning the physical proper- '
tles of materials underlying the site devel-.
oped pursuant to paragraphs ‘(a) (1), (3).:
and (4) of Section IV and the effects of- t.he
Safe Bhutdown Earthquake:

() Areas of actual or potentlal surface or
subsurfaco subsldence, upurt or collapse
resulting from:

(a) Natural features such as tecf.onlc de-

'presslons and cavernous or karst terrains,

particularly those underlain by calcareous or

" other soluble deposits;

- (b) Man's actlvitles such as withdrawal
of fluld from or addition of fluid to the sub-
surface, extraction of minerals, or the load-

“ing eflects of dams or reservolrs; and -

(¢) Regzlonal deformation.

(1) Deformatlonal zones such as shears,
joints, fractures, folds, or combinations of
these features.

(ii1) Zones of alteration or lrragula.r
weathering profiles and zones of structural
wegginess composed of crushed or. dlzturbed

‘materials.

(lv) Um'elleved resldunl atressea ln bed-
rock.
(v) Rocks or eoils that might be unstablo
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becauso of tneir mineralogy, lack of con=

solidation, water content, or potentially un-~

desirable response to selsmic or other events.
Seismic response characteristics to be con-

‘| sidered shall include liquefaction, thixotropy,

differential consolidation, cratering, and fia-
suring. = . . '

(3) Slope stability. Stabllity of all slopes.
both natural and artificial, the fallure of
which could adversoly affact the nuclear pow-
er plant,’ shall be considered. An assess-

ment shall be made of the potential effects.

of erosion or depaoaition and of comblna-

. tions of erosion or deposition with seiamlc ~

activity, taking into account tnfcrmation
concerning the physical property of the ma
terials undorlying the site developed pur-
suant to pardgraph (&) (1}, (3), and (4) of
Bection IV and the effects of the 8Safe Shut-
down Earthquake. .

(3) Cooling Water Supply. Assurance

.of

adequate cooling water supply for emergency

and long-term shutdown decay heat removal
‘shall be conslidered in the design of the nu-

clear power plant, taking into account In- -

formation concerning the physleal propertles

of the materials underlying the site developed -

pursuant to paragraphs (a) (1), (3), and .(4)
of section IV and tbe eoffects of the Safo
Shutdown Earthquake and the design ‘basis
for surface faulting. Consideration of river
blockage or diversion or other fallures which

may block the flow of coollng water, coastal -

uplift or subsidence, or tsunsmi runup and
drawdown, and fallure of dams and Intake
structures shall be included in the evalua~-
tion, where appropriate. o

(4) Distant Structures: Thosa structures
which are not located in the immediate vicin-
ity of the site but which are safsty related
shall be designed to withstand the effect of
the Safe Shutdown Earthquake and the de-
sign besis for surface faulting determined on
s vomparable basis to that of the nuclesr

power plant, taking into sccount the material ’

underliying ‘the structures and the different
location with respect to that of the slte.

V1, APPLICATION TO ENGINEERING DESIGN

(). Vibratory Ground Motion.—(1) Safe -

Shutdown Earthquake. The vibratory ground:
motion produced by the Safe Shutdown

Earthquake shall be defined by response’

spectra corresponding to the maximum vi-
bratory accelerations at the elevations of the

foundations of the nuclear power plant-

structures determine pursuant to paragraph
(a) (1) of Bection V. The response. spectra
shall relate the response of the.foundations
‘'of the nuclear power plant structures to the
vibratory ground motion, considering such
foundations to be single-degree-of-freedom
damped osclilators and neglecting .soll-

structure interaction effscts. In view of the-

limited date evallable on vibratory ground

_motions of strong earthquakes, it usually

will be approprlate that the response apectra
be smoothed design spasctra developed from
a series of rosponse spectra related to the
vibratory motions caused by more than’
one earthquaks. .

The nuclear powsr plent shall be designed ~

so that, If the S8afe Shutdown Earthqake oc-

curs, certain structures, systems, and com- -

ponents will remain functional. These struc-
tures, systems, and components aré those

 necessary to assure (1) the integrity of the

reactor coolant pressure boundary, (i1) the
capablity to shut down the reactor and main-
tain it In a safe condition, or (i) the ca-
pabllity to prevent or mitigate the conse-
quendes of accidents which could result In
potential offsite exposures comparable to the
guideline exposures of this part. In addition
to. seismic loads, including aftershocks. ep-
plicable concurrent functional and accident-
induced losds shall be taken into account
in the. design of these safety-related struo-
tures, systems, and components. The design

‘of the nuclear power plant sball also take

into account the possible effects of the Bafe
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‘vibratory motion.

" - @)PART 100 ¢ REACTOR SITE CRGERIA

Bhutdown Esrthquaks on the facllity

foundations by ground :laruption, such as .

fissuring, different!al «consolidation, crater-
ing, liquefaction, snd jandsliding, 88 ro-
quired In paragraph (d) of section V.

The engineering method used to ensure

that the required safetv functions are main--
tained during and sfter the vibfatory ground .

motion easociated with the Bafée Shutdown
Earthquake shall involve the use. of elther
a suitable dynamic analysis or a sultabloe
qualification test to demonstrate that struce-
tures, systoms ond components can with-
stand the solamic and other concurrent loads,
excopt wheére it tan be demonstrated that
tho use of an equivalent static load method
provides ndequaie conservatiam.

The snalysts or test shall take into ac-
count sofl-structura interaction effects and

.the expocted duration of vibratory motion.

It i permissible to design for strain limits
in excess of yleld strain in some of these

safoty-related structures, systems, and ‘com--

ponents during the 8afs Bhutdown. Earth~

quske end under the postulated concurront’

conditions, provided that the necessary safoety
functions are maintalned. o

(3) Operating Basis Earthquake. The Op-
erating Basis Earthquake shall be defined

by respons? spectrn. All structures, systems,

and components of the nuclear power plant

necessary for continued operation without’

undus risk to the health and safety of the
public shall be designed to remain functicnal
and within applicable atress and deformation
1imits when subjected to the effects of the

vibratory motion of the Operating Basls

Earthquaké.in combination with normal op-
erating loads. The onglnearing method used
to ensure that these structures, systems, and
components are capable of withstanding the
effects of the Oporating Basis Earthquake
shall {nvolve the use of either a suitable dy-

nsmit analysis or s suitable qualification :

test to derdonstrate that the structures, sys-
tems and components can withstand the
gelsmio and other concurrent loads, except
where 1t can be domonstrated that the use
of an equivalent static loed method provides
asdequate conservatism. The analysis or test
shall take into account sefl-structure interac-
tlon effects and the expected duration of

(3) Required Setsmio Instrumentation.
Suitable instrumentation shall; be provided
s0 that the seismic response of nuclear power

plant features important to safety can be:
.determined promptly t6 permit comparison
of such respons? with that used as the design

basis. Buch a comparieon 18 needed to decide

-whether the plant can continue to be oper-

ated safely and to peérmit such timely action
a8 Way be eppropriate. ’

These criterla 4o not address the need for
instrumentation that would sutomatically
shut down a nuclear power plant when an
earthquake cccurs which exceeds a predeter-
mined intensity. Tho nesd for .such instru-
montation i8 under consideration. .

{b) Surfece .Foulting. (1) If the nuclear
power plant ig to be located within the zone

requiring detsiled faulting investigation, a-
detalled investigation of tho: regional and

local geologic and seismic characteristics of
the site shall be carried out to determine the
need to take into account surface faulting
in the design of the nuclear power plant.

~ Where it 18 determincd that surface faulting
. need not be taken into account, sufficlent
data to clearly justify the determination shall

bo prosented in the license application.
(3) Where it 18 determined that surface

faulting must be taken into account, the ap-

plicant shall, in establishing the design

basis for surface faulting on a site take into .

account evidence concerning the regional and
local geologic snd geismic characteristica of
the site and from any other relevant data.
(3) The design basis. for surface faulting
shall be taken iato sccount in the design of
the nuclear power plant by providing rea-

sonable assurance that in the event of such
displacement during faulting ocertain struc-
tures, systems, and components will remaine
functional. These structures, systems, and
' components are those nocessary to assure (1)
the Integrity of the reactor coolant pressure
boundsry, (1) the capabllity to shut down
the roactor and maintaln 1 in a safs shut-
down condition, or (ill) the capability to
prevent or mitigate the consoguences of ac-
cidents which could resuit iy potential off-
site exposures compprahly 10 the guldelino
exposures of this part, In sddition o selemic
loads, including aftershocks, applicable con-
~ourrent’ funstional and accldent-induced
loads shall be takon into account In the
design of such safety.features.’ The -design
provisions shall. be basedon’an‘assumption. -
that the design basis!for surface faulting
can occur in any directfon and azimuth and
under any part of the nuclear power plant,
unless evidence indicates this assumption
18 pot appropriate, and shall take Into ac-
count the estimated rate at which the surface
faulting may occur. :
(c). Seismically Induced Floods and Water
Waves and Other Design Conditions. The
design basis for seismlically induced floods
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and water waves from either locally or dis--
taptly genernted seismic activity and other
design conditions determined pursuant to
paragraphs (c¢) and (d) of Section V, shall
Vbe taken into account in the design of the
nuclear power plant so as to prevent undue
risk to the health .and safety of the public.

)
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O G Ousfe Sirfng c?z

P.O. Box 324
" San Clemente, dallfomm 92672

' December 18, 1975

The Honorable Alan Cranston
11000 Wilshire Blvd.
Room 3220 Federal Building

~ Los Angeles, California 90024

Dear*v Senatbh Cranston: -

I wonder if I could 1mpose upon you and your office to clarify a situation
for me. As President of the San Onofre Surfing Club I.am concerned
-about the relationship between the San Onofre Nuclear Generating Plant
and the San Onofre State Park. The Park contains in Parcel 2 one of the -
. best surfing areas in Cahforma When the generating plant was built
Parcel 2 was then, by lease from the U. S. Marine Corps, the property .
. of the Surfing Club We were assur*ed at that time by the power company
that the plant posed no threat to beach users, even in front of the plant..

The proper*ty now belongs to the» State as, a surﬁng Park and there are
disturbing articles on the possibility of declaring the area on either side
of the plant an exclusion area for safety reasons, which would deny ,

- Californians the use of this excellent and unique beach/surﬁng area.

What I would 11ke to know 1s this:

1. What is the present 51tuatlon concermng the nuclear plant and
the State Park.

2. Is an exclusion area planned. If so, how lar‘ge an area and at
~ what date is it scheduled to go into eFfect

3. What effect, . if any, does the nuclear 1mt1at1ve on the Cahfor‘ma"
pmmary ballot have upon the exclusion area.

.4, If the State Park is to be included in the possible exclusion area
what recourse do Callfor‘ma citizens have to preserve this heeded
-recr*eatlon area. ' :

The membership of the San Onofre Suhf’mg Club will deeply ap-preci.ate
any light you can shed on this SLtuatlon. [ am looking forward to hearing

fr*om you,
Sincerely,
William D. Conroy : : /

President

WC/ph



oo . . '. e . X . » ’ i l. .
*"‘.nu"icémus‘rou' L ‘ RS ' .

 CALIFORNIA

'm&uieh S)faiez ,g)enaie'

WASHINGTON D.c. 20510

February 3, 1976

Office of Congressional Liaison
To: Nuclear Regulatory Commission
~ Washington, D.C. 20555

Enclosure from:

W1111am D. Conroy, President.
. San Onofre Surfing Club -
" .Post Office Box 324 :
San Clemente,. Callfornla 92672

‘Re: .

- Please provide 1nformat10n on the p0551b111ty of creatlng an
exclusion area on the beach adjacent to -the San Onofre Nuclear
Generating Plant.

I forward the attached for your con51derat10n.

Your report, in dupllcate, along ‘with the, return of the enclosure
w111 be apprec1ated

_ Sincerely,

Al3n Cranston

Please address envelope to:
‘Senator Alan Cranston
- Senate Office. Bu11d1ng

10 i ‘S‘T - "
Reg'd B s
Washington, D.C. 20510 k:;, ;,417%
. . oM U AL N et
Att: onTime MRS
NI :

‘Jim Forcier




* The repogting requ1l.ements %nd the app11cat10nvrequ1rements contalned in—
Appendix I of 10 CFR Part 50 have been approved by the U.S. General -
Accounting Office. under Clearance Number B 180225 (920071). = This

clearance explres June 30 1978 o o T

" Distribution:

. NRC PDR. - -~ - ACRS
Local PDR °~  JRBuchanan, ORNL _
, , y -LWR #3 File L K 'TBAbernathy, DTIE -
L San Dlego Gas. and Electrlc Company ~_ngggllllams L RS
CATIN: Mr. Jack E. Thomas - IE (Sj
. Vice President .- Electrlc p
roject Manager -
. 101 Ash Street. - EGoulbourne
-P. 0. Box 1831

San Dlego Callfornla 92112 ' JC911inS“‘

Gentlemen:'
.‘REE San OnofrefZ/S

On May 5, 1975, the Commission published Appendix I to 10.CFR Part 50
which set forth numerical guldes for design objectives and limiting
- conditions for operation to meet the criterion 'as low as practicable"
regarding releases of radioactive materials in effluents from light-.
water-cooled nuclear reactors. Section V.B of Appendix -I requires the
holders of permits or licenses authorizing the operation of light-
water-cooled reactors, for which application was filed prior to .
January 2, 1971, to file w1th the Comm1351on by June 4, 1976

1. Such 1nfornat10n as is necessary to evaluate the means employed
for keeping levels of radiocactivity in effluents to unrestricted
areas as low as practicable, including all such information as
is required by paragraphs 50. 34a(b) and (c) not already contalned
in his appllcatlon, and -

2. Plans and proposed Techn1ca1 Spec1f1cat10ns developed for the
. purpose of keeping releases of radioactive materials in unrestricted
. areas during normal reactor operations, including expected
operational occurrences, as low as practlcable -

In a letter to you from D. Muller dated June 30; 1975, we indicated
that the staff was in the process of developing guldance for licensees
. required to file information with the Commission under the provisions
-of Section V.B of Appendix I. ThlS guldance is set forth~in Enclosure. 1.

Enclosure 1 makes reference to proposed Reoulatory Guldes 1. AA thru 1.FF.

These guides have been published in draft form and are available in the

Commission's public document room. Copies of these guides are being forwarded
-QK: " to you under separate cover. We are preparlng addltlonal guidance reﬂardlng

. OFFICE>™ i

sunNAME) ’

DATR 3> .

'Form.AEC-S_]s (Rev. 9-53) AECM 0240 - - S Yeu.s. GOVERNMENT PRINTING OFFICE: 1974.828.166
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" the formulatlon of Technlcal Spec1f1cat10ns to 1mp1ement Appendlx I whlch :

will be forwarded to you in the near future. It is recommended that

.proposals to modify Technical Specifications related to Appendix I be

- deferred pending the completion of this guidance in order to obtain a Gl
consistent format for radlologlcal effluent release Technlcal Spec1f1cat10ns.;il“

-"'Enclosure 2 prov1des a llst of 1nformat10n we w111 need to evaluate your
»‘fac111ty : : : e S C e

The staff is in the process of determining whether plants for wh1ch
.application was filed prior to January 2, 1971, can be treated . in a =
manner similar to the treatment given to later plants in the Commission's

- September 4, 1975, Amendment to Appendix I. On-this basis, the information

- called for by Enclosures 1 and 2 would be sufficient to.determine I

. compliance with the criteria set forth in Section II, paragraphs A, B -
and C of Appendix I and the’ design objectives set forth in the Conclud1ng
Statement of Position of the Regulatory Staff in Docket RM-50- 2, which is
reproduced as an Annex to Appendix I.as amended September 4, 1975. If oo
further information.is required to satisfy a plant specific assessment . e
under Section II. D of Appendlx I, we will so inform you at a’ later t1me I

W1th1n 30 days of the recelpt of thlS letter, you should 1nform us of the L
measures-you intend to adopt or propose to meet the Trequirements of o
paragraph 50.34a. . We suggest that a meeting between your staff and the .

- NRC staff be arranged shortly thereafter to d1scuss the submlttal of “Z,‘

© data- and’ methods of evaluatlon ' : . 3 s T

Slncerely,

‘Original Signed bY‘
o W.R. Buﬂer

f;-R C. DeYoung, Ass1stant Dlrector
for Light Water Reactors - oL
Division of Pro;ectiManagementr-u-'

Enclosures 2
1. Guidance to Holders of Permits to Construct or
- Licenses to Operate nght -Water-Cooled Reactors
for Which Application was Filed Prior to 1/2/71 -
to Meet the Requirements of Appendix I to 10 CFR Part 50
2. Additional Information Needed from Holders of Permits
or Licenses to Construct or Operate Light-Water-Cooled
" Reactors for Whlch Appllcatlon was Filed Prlor to 1/2/71

;¢:' See Next Page
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FEB 2 5 1975
Southern California Edison Company ~ ' ' ’
San Diego Gas and Electric Company =3

c¢c: Rollin E. Woodbury, General Counsel
Southern California Edison Company
2244 Walnut Grove Avenue
P. 0. Box 800
- Rosemead, California 91770

Chickering § Gregory, General Counsel
San Diego Gas and Electric Company
111 Sutter Street

San Francisco, California 94104

Mr. David Sakai : -
845 North Perry Avenue o .
Montebello, California 90640 .

Frederick P. Sutherland, Esq. o
Center for Law in the Public Interest
10203 Santa Monica Boulevard

Los Angeles, California 90067

Mr. Kenneth E. Carr

City Manager -

City of San Clemente

100 Avenido Presidio .

San Clemente, California - 92672

Alan R. Watts Esq. ‘
 Assistant C1ty Attorney -
City Hall

Ansheim, California 92805

Lawrence Q. Garcia, Esq.
California Public Utilities Commssmn
5066 State Building

~ San Francisco, California 94102

George Spiegel, Esq.
2600 Virginia Avenue, N. W.
Washington, D. C. 20036
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* The reporting requh.ements and the application requirements contained in
Appendix I of 10 CFR Part 50 have been approved by the U.S. General B

“Accounting Office under Clearance Number B-180225 (920071). This
clearance.expires June 30, 1978, - ' ' '

Docket Nos., 50-361 © o TED 25 1076 .‘B;EEZiP;EiZn' e
and 50-362 S . NRC.PDR - . ACRS
‘ ' o ~ - Loeal PDR -JRBuchanan, ORNL
: : ~ LWR #3 File ' - TBAbernathy, DTIE

.San Diego Gas and Electric Company -Eggllllams,. : :
ATIN: Mr. Jack E. Thomas ° o IE (3)
- Vice President - Electric { -

: o Project ‘Manager
101 Ash Street - . EGoulbourne
P. 0. Box.1831 EGoul!

- San Diego, California 92112 1-;C011in5

’Gehtlemeh:
RE: Sén Onofre 2/3

On May 5, 1975, the Commission published Appendix I to 10 CFR Part 50

" which set forth numerical guides for design objectives and limiting
conditions for operation to meet the criterion "as low as practicable"
regarding releases of radioactive materials in effluents from light-
water-cooled nuclear reactors. -Section V.B of Appendix 1 requires the
holders of permits or licenses authorizing the operation of light-
water-cooled reactors, for which application was filed prior to
January 2, 1971, to file with the Commission by June 4, 1976

1. . Such information as is necessary to evaluate the means employed
 for keeping levels of radioactivity in effluents to unrestricted*
areas as low as practicable, including all such information as
is required by paragraphs 50.34a(b) and (c) not ‘already.contained .
in his application; and '

2. Plans and proposed Technical Specifications developed for the - .
purpose of keeping releases of radioactive materials in unrestricted
areas during normal reactor operations, including expected
operational occurrences, as low as practicable. e

In a letter to you from D. Muller dated June 30, 1975, we indicated

- that the staff was in the process of developing guidance for licensees
required to file information with the Commission under the provisions
of Section V.B of Appendix I. This guidance is set forth in Enclosure 1.

Enclosure 1 makes reference to proposed Regulatory Guides 1.AA - thru 1.FF.
-These guides have been published in draft form and are available in the
Commission's public dbtumeﬁ; room.  Copies of these guides are being forwarded -
to you under separate cover. We are preparing additional guidance resarding

suRNAME D | : Ao . LSRRI N . e
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the formulation of Technical Specifications to implement -Appendix I which
will be forwarded to you in the near future. It is recommended that
-proposals to modify Technical Specifications related to Appéendix I be
deferred pending the completion of this guidance in order to obtain a
-consistent format for radiological effluent release Technical Specifications.

Enclosure 2 provides a list of ‘information we will need to evaluate your
‘facility. o ' E : N

The staff is in the process of determining»whether plants for which
application was filed prior to January 2, 1971, can be treated in a
manner similar to the treatment given to later plants in the Commission's
September 4, 1975, Amendment to Appendix I. On this basis, the information
- called for by Enclosures 1 and 2 would be sufficient to determine
compliance with the criteria set forth in Section II, paragraphs A, B
and-C of Appendix I and the design objectives set forth in the Concluding
Statement of Position of the Regulatory Staff in Docket RM-50-2, which is
reproduced .as an Annex to Appendix I as aniended September 4, 1975. If
further information is required to satisfy a plant specific assessment
under Section II.D of Appendix I, we will. so inform you at a later time.
Within 30 days of the receipt of this letter, you should inform us of the-
measures you intend to adopt or propose to fieet the requirements of
paragraph 50.34a. We suggest that a meeting between your staff and the
NRC staff be arranged shortly thereaftér to discuss the submittal of
data and methods of evaluation. : ‘ ' '

R. C. DéYoung, Assistant Director .
for Light Water Reactors - '
Division of Project Managementi

Enclosures: - ‘
1. Guidance to Holders of Permits to Consfruct or
' Licenses to Operate Light-Water-Cooled Reactors
for Which Application was Filed Prior to 1/2/71 A
to Meet the Requirements of Appendix I to 10 CFR Part 50
2. Additional Information Needed from Holders of Permits
' or Licenses to Construct or Operate Light-Water-Cooled
Reactors for Which Application was Filed Prior to 1/2/71

cc:’ See Next Page
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Southern California Edison Company
. Gan biego Gas and Electric Company

cc:

$
v

Rollin B Wbodbury, Genural Counsel '

- Southern California Edison Company

2244 Walnut Grovo Avenue
P. 0. Box 800

- -Rosemead, ,Callrornia‘ 91770

Chickering § Gregory, General Counsel

‘San Diego Gas and Electric Company

111 Sutter Street -
San Francisco, Califbrnla 94104

Mr. David Sakal
845 North Perry Avenue

- r~bnubeno California 00640 '

. Frederick P. outherland qu

Center for Law in the Publlc Interest
10203 Santa Monica Boulevard

" Los Angclee Callfornia 90067

L& Kenneth E. Carr
City Manager
City of San Clemente

- 100 Avenido Presidio

| _ San Clenente, Callfbrnld 92672

Alan R Watts Esq.
Assistant Clty.Attorney '
City Hall '
Anaheim, Callfbrnla 92305

Lawrence Q. Garc1a Esq.

California Public Utllitles Conm1351on
5066 State Building - :

San Franc1sco Californla 94102

'Georgc Splegel, Esq. S
- 2600 Virginia Avenue, N. W.

Washington, D.-C. 20036
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ENCLOSURE 1

Guidance to Holders of Permits to Construct or Licenses to
Operate Light-Water~Cooled Reactors for Which Application
was Filed Prior to January 2, 1971 to Meet the Requirements
of Appendix I to 10 CFR Part 50

Licensees should provide an evaluation showing their facility's
capability to meet the requirements set forth in Section II of

Appendix I to 10 CFR Part 50.

'Radioactive Source Terms used in the evaluation should be consistent

with the parareters and methodology set forth in Draft Regulatory

Guides 1.BB orll.CC (as appropriate). §g§g: For BWRs gaseous releases from
the-congainment building and auxiliaryAbuilding should be combined

to form reactor building reléase for pre-BWR/6 Mark III Containment

designs.

Meteorologv/H-drolegy information used in the calculation of

doses should be consistent with Draft Regulatory Guides 1.DD and 1.EZ.

Dose Calculations should be consistent with Draft Regulatory Guide

1.AA.

Ef fluent Release Data from previoﬁs reactor operation should be

provided, if available, for use in gvaluating the source term

calculations. Such:data should include at least one full year of )
effluent rélease data tabulated by effluent release point, month,
mode of'opeiation (e.g., full power operation, refueling shutdown),

excluding the first year of reactor operation,
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6. The above evaluations should be accompanied by the information
requested in Enclosure 2., Exceptions ffom the information requested

will be considered on a case-by-case basis.

7. The staff is preparing standard Technical Spécifications-and will
issue further guidance to licensees regarding changes to Tecﬁnical
Specifications to implement the Appendix I objectivés. -Pfopo#éd
revisions to Technical Specifications by licensées baéed on the

- limiting conditions for operation set forth in Section IV of

Appeﬂdix I éhould'be withheld pending further guidance from the staff.




® ancrosiRe 2 @)

Additional Information Needed from Holders: of

- Permits or Licenses to Construct or Operate
Light-Water-Cooled Reactors for Which

Application was Filed Prior to Jamary 2, 1971

Provide the information requested in Appendix D of Draft Regulatory

Guide 1.BB or 1.CC, as appropriate.

Provide, in tabular form, the distances from the centerlihe of the first
nuclear unit to the following for each of the 22-1/2 degree radial sectors

centered on the 16 cardinal compass directions.

a) nearest milk cow (to a distancé of 5 miles)

b) nearest meat animal (to a distance of 5 miles)

¢) nearest milk goat (to a distance of 5 miles)

d) nearest residence (to a distance of 5 miles)

e) nearest vegetable garden greater than 500 ft2 (to a distance of
5 miles) |

f) nearest site boundary

For radiocactivity releases from stacks which qualify as elevated releasés
as defined in Draft Regulatory Guide 1.DD, identify the locations of all
milk cows, milk goats, meat animals, residences, and vegetable gardens,

in a similar manner, out to a distance of 3 miles for each radial sector.

Based on considerations in Draft Regulatory Guide 1.DD, provide estimates
of relative concentration (X/Q) and déposition (D/Q) at locations speci-
fied in réspOnse to item 2 above for each release point specified in

response to item 1 above.



'

. Provide a detailed description of the meteorological data, models and
parameters used to determine the X/Q and D/Q values. Include information
concerning the validity and accuracy of the models and assumptions for your

site and the representativeness of the meteorological data used.

If an onsite program commensurate with the recommendations and intent of

Regulatory Guide 1.23 exists:

a) Provide representative annual and monthly, if available, joint
‘frequency distributioné of wind speed and direction by atmospheric
stability class covering at least the most recent one year‘period
of record, preferably two or more years of record. Wind speed ahd
direction should be measured at levels appiicable to releasé point
elevations and stability should be determined from thelvertiéal
temperaﬁure,gradient betWeen measurement levels that represent con-

ditions into which the effluent is released.
b) Describe the representativeness of the available data with respect

to expected long-term conditions at the site.

If recent onsite meteorological data are not available, or if the

meteorological measurements program does not meet the recommendations

and intent of Regulatory Guide 1.23:

a) Provide the best available meteorological data in the format

described in item 5.a above.




b)

c)

d)

Describe the representativeness of the available data with respect
to onsite and near site atmospheric transport and diffusion
conditions, and with respect to expected long term conditions at and

near thé site.

Provide a description of fhe meteorological measurements used for
collection of the data presented. This description should include
the location of the sensors with respect to the power plant(s)

and other prominent topographic features (including buildings) and

accuracy of the instrumentation.

Provide a commitment to establish a program to meet the recomﬁendations
and intent of Regulatory Guide 1.23, or provide sufficieht'juStifi—

catlon to allow the present program to remain unchanged.

Describe airflow trajectory regimes of importance in transporting

effluents to the locatiohs for which dose calculations are made.

Provide a map showing the detailed topographical features (és modified

by the plant, on a large scale, within a 10-mile radius of the plant and

a plot of the maximum topographlc elevation versus distance from the center

of the plant in each of the sixteen 22-1/2 degree cardinal compass point

sectors (centéred on true north), radiating from the center of the plant,

to a distance of 10 miles.



Provide the dates and times of radloactivity releases from intermittant
sources by source location based on actual plant operation and, if
available, appropriate hourly meteorological data (i.e., wind direction

and speed, and atmospheric stability) during each period of release.



