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For: The Cot =21esioners

/Direego.r of--RtTGT5'tiG .-ru:
fi." T

Subject: Amend = cats to 10 CFR Part 100 Eeactor Site Criteria - b';y

f."Sciste.ic and Geologic Siting Criteria and 10 CFR Part 50 DLicensing of Production and Utilization Facilities -
Technical Specifications. '[

-w

4tp.T
e

Purpose: To consider publication in effective form of rmendeent 3
to 10 CFR Part 100 which would add an Appendir A. Seisr.ic [.,q'E
r.n:1 Ccolo;;ic Sitirg Criteria for Nuclear ?cver Plants ad .

G:jed;;ran eer.endment to 10 CFR Tart 50 which would add . foott.ote
to i 50.36(c)(2). The purpcse of the criteria is to set
forth the principal seis:Je end geolor,1c c.onsidersticns
u,ed in evaluating the suitebility of ptoooned r.ites ft.r if, b 'i
nuticar pcr.'er plants and the suitability of the plant p
design bases established in censidcration ci the scis :ic ypi.;
and geologic characteristics of the proposed sites. ., 7

Thase a:nndtents include subr,tantive changer., based an j
adverse public co=ents, to the rule as approved by the g.
Coex:ission for public c:: ment. {. .c,- :.* .

;. ..

r i s cus e. ion : Or. Nove:bcr 25, 1971, following Cc::istic, approval of a {GJ'8c:af f paper SECY-R-311, a notice of proposed rule t ding 1'
vas publiched in the Federal Rei:ister propasin;; cc:end- g

centu to 10 CFR Fart 100. Sixty c.'c.ys verc. alloucd f or ), , ',.j
public cct. rent. V ' .'.J1, a

N
-

Cc=ent s f reu thirty-f o.it organi:3 tim s c.r.d individ uls b,.
+ ~ '

%-
c.2

,-

E>c. vere received ia rer.pe .se to the purtsed arendrent s. A pe ,

a

[']V
Pj EO lis t of thcae indi.*id a .t. and orgt.nizations is attached"

.

f 'h en Enclosure T . The <.ignificant contr.ts 1.re su arized a*

- cr.d discussed in Encicsure "C". -

'. 5
II

. .I

.

.

,.L-

?

Ed Thc cc.r-enta received incicated aspc< ts ci the prcr'os edm .

- j t.w:r.dr ents which rcquired :: plif f catj er. sad clartiicatir - f, t

g g to na.e tl+ ir. tent clw.rer and to prc eide finib.' lit, in i,

! .in ..a -

'.r- u . 3
r_. :w.

4$

t 2.

' t
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i.C. t>Cocmissioners -2-
,

. g -@, y
p@|:,p,,yimplementation of the criteria. The Advi' ~ y Comittee ,Mxon Reactor Safeguards has revic-sed the pry Ned Seismic M-tiand Geologic Siting Criteria and believes them acceptable
QP,hto publish in ef f ective fort.
h .*f
MdgThe changes rade to the proposed rule as a result of the

co==ents received and other considerations are shown in Qp.y
comparative text form in Enclosure "A". ff,AS

;Q.

f' yh'EThe criteria sere prepared by the Re;,ulatory staf f in
cooperation with the United States Geological Survey and
the National Occanic and At=ospheric Adainistration. M. w'w

4 o
These organizations have concurred in the changes cade b'#' t
to the proposed criteria,

A footnote has been added to 5 50.36(c)(2) of 10 CFR f

Part 50 to assure that each power reactor licensee is g,p
aware of the limiting condition of operation which is ef,.,. d

* imposed under paragraph V(a)(2) of Appendir. A to 10 CFR N%
Part 100. This limitation requires that if vibratory,

I42'Q
Wground notion exceeding that of the Operating Basis 4Earthqi.ske occurs, shut down of the nuclear po.cr plant

will be required. Prior to resuming operations, the S,fj
79$glicensee vill be recuired to deronstrate to the Cc= mission /|,that no functional da= age has occurred to those features

necessary for continued operation without undue risk to '|g
PSthe health and saf ety of the public. l'dMPc,g.s .

The Cc= mission annrove_ publication of amendeents to 3 p,g
Reco=mendation: [- 7::i'10 CFR Part 100, Reactor Site Criteria, modifying 1100.10 ;

and acding an Appendix A entitled "Scisnic and Geologic ] '. ~q?,
,.gSiting Criteria for Nuc) car Power Plants" and an amend- ;

r.cnt to 10 CFR Part 50, Licensing of Production and ,7 ,,7;
the end , , , .[,jUtilization Facilities by adding a footnote at

of 150.36(c)(2). g
' .a

* Note that no Environ: ental Impact Statement is required .WJ'
because the amendients do not censtitate a c.ajor federal gQ
action significantly af fecting the quality of the human

^ .;

A ne crandum to file which discusses the .
Q

ienvironment.
this ,.censiderations which were rade in arrivine, at "''

determination is on file at the Public Document Roon. A .W
c:.:py is attached as Enclosure "E".

Note that the .r.endnents, as set cut in Enclerure "A", vill |

be published in the Federal Pcgister.to be effective 30 j
"

days after publication.
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. M. a
h i'dNote that the Jof nt Comaittee on Ato:nic Energy vill be j-:3fh

informed by Ictter. S ''. 1
g j .3
hy ys. LNote that a public announcer.cnt such as Enclosure "O" will T-4,

be issued when the notice of rule caking is filed with the
1*2p;-Of fice of the Federal Register.
i.$'5 .

U[.:'d
'!

Coordination: The Directorate of Licensir.g and the Ot'fice of the General V
Counsel concur in this recor.cndatior.. The Advisory 8.0

L.. ..#Coccittee on Reacter Safeguards believes it is acceptable f\to publish the proposed criteria. The draft public fp. fannouncement was prepared by the Office of Infor=ation i.y;;w
Services.

b l.W@d.$ i
i.

y>% ,Scheduling: For consideration at an early policy session.
p ,%r-).3
!
*

, b,
x ;

N '%4
!

^
J & $$0e et noge

a .,.d,

Director of . gulatory Standards fg
hMbContact: g.. aW., a. . ,.

W. Idorrisen ,

Y|TJExt. 7507 [P{K
L (F$*l

This paper vill be ccnsidered at a special Regulatory Policy Session set fo- (S)1besday, October 16 at 2:00 p.m. in Ccmissicners' Dining Roca, Ger untcw.. c. ..y:
. . . .

Comissioner Doub has requested the 5 day Rule be waived because it rela:es F.;!?
h & .

to the Ccruitsion's response to Myron Cherry's Ictter of Septe ber 26. Tne f'-!zComission's response is 2 weeks overdue. ' :M
.

.

'

.;: r

Paul C. Pender '

Secretary of the Comissica J y
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ENCLOSURE "A" g
.?. s ~ .

TITLE 10 - ATOMIC E';ERGY P.1
: *."D
%.

,

C1! APTER I - A10MIC f_';ERGY CO?S8.ISSION g;
fa4

PART 50 - LICENSING OF PRODl'CTION AND ##fdMiUTILIZATION FACILITIES
khh
[Me{.d
3PART 100 - REACTOR SITE CRITERIA

.. 3

Mb
Scismic and Geologic Siting Criteria Rp([

3. . . !
$N' '

On November 25, 1971, the Atomic Energy Co mission published in the

FEDERAL REGISTER (36 IR 22601) for public comment proposed amendnents to h.h
10 CFR Part 100, " Reactor Site Criteria," which would add an Appendix A, L' d

t. .c
1 . '.J"Scismic and Geologic Siting Criteria for Nuclear Power Plants". The <
t

<

purpose of the criteria is to set forth the principal scismic and geolopic faS.Uq
considerations which guide the Cor.=ission in its evaluation of the suit- ;n.g

v.e,.j-
. . .
;

ability of proposed sites for nuclear power plants and the suitability 'r5
g*t.l+
:

of the plant design bases established in consideration of the seismic and g,
"f;V.m

geologie characteristics of the proposed sitea in order to provide reas- [;'.d.y
: i s.-

onable assurance that the nuclear power plant can be constructed and -!y
.g

operated at a proposed site without undue risk to the health and safety h.[5
M

c

of the public. . %- -
~_/

t;<
.,.M

All interested persons were invited to sub=it connents.or suggestions fi. y
. . ,

s,

connection with the proposed amendnents within 60 days af ter publicatio:e j
.J

of the notice of proposed rule naking in the FEDERAL PIGlS~ER. After 'j
u

consideration of the co=ents received in reopense to the notice of -f
'

1

4

-1- j'.n c ] o ** y r a . "/ "
.

4

e

.-- m_
-

_m : -m Q 4.y - - - - _ g;,sg=.,u,g , gp W74'.. ,*]
r.'' .' 1 7.1 - AZ " & c_ N Z _'4yh ggL i z- MFM g1m. ,
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M. 4qe
M.:

the amendmr.ts pty
proposed rule naking the Cocnission has decided to adept kQ
in the form set cut below. . The amndnents as adopted reflect the [,g

br i

suEgestions in a nu-her of the co:fnents. Major dif ferences in Appendix A [*b$,n
,r+

ed-''v .
f rom the amend:ents published for cot =ent are: L.yg

-

.W,

D.e Safe Shutdcun Earthquake and the Operating Basis Eirthquake ,y, s

1. fM
W-j

have been defined in terrs of geology and seismology. AG
Rh

'

%$'Ihe proposed rule defined the Safe Shutdown Earthquake and the
PN(
i

P',
Operating Basis Earthquake in terms of the effect of these earth-

h'3g'"h isquakes on structures, systems and corpor.enta of the plant.

concept has been retained in these amendments, so that ef fects on
I"

plant structure as well as geologic and seismic considerations are t i

I A
required to adequately define each earthquake. ~h

yNf
.. s
1

2. Advances in the state of the art of geologic investigations have , vg
f: 5.na

been taken into account by giving core credit to three-dirensional ; p*1

D.5d;-

investigations, such as those obtained from of fshore geologic surveys, g

he.[
e-

in deternining the extent of the zone requiring detailed faulting
tW. 3
nr

hfi
investigations. N

,s.,-
xs

.- .? 7 ,
'Ihe selection of an Operating Basis Zarthquake has been nade ,it ;.3.

R% |

that gy f,
candatory and has been applied to those features of the plant mo

* I:q

are safety related. .. . d
,,

m. . . ,
. . . .

.-.;,

Enclosure 'A" ~ ~ .|- 2-
j

.h
t- !

,
. 1

[
j

.y

-]
I

'
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c.; . . ,y, ,

M. ..i
-

- .

f. d.kJ
G'N. . ,,; .,

The proposed rule required that the Operating Basis Earthquake ei~4-fjw-
r

selected be related to the operability of those structures, systens &o.r q

N'b'4
and components necessary for power generation. Many of the comr.cnts >N."1a..-

f!: . a
-

c.@.. ,aquestioned the legality of imposing r,afety requirenents on portions

Mih.\of the plant which were'not safety related. As a result of these My
DM

co=ments, the definition of the Operating Basis Earthquake was naJe

p;
more restrictive. W

vf ,

. .

w.;
other significant changes which relate to specific sections of Appendix A (=''"j

- 'y
are as follows: d

'd
. vn
k'O.>

1. *ction.T of Appendix A, entitled " Purpose," has been revised te (yd

refere ice Ceneral Design Criterion 2 of Appendix A to 10 CFR Part 50 (4Jj
Jf, f.*-

which requires that r.uclear power plant structures, systens, anJ f*D)
U.i

co::'ponents important to safety be designed to withstand the effects of h/.'{
$$$)

natural phenomena without loss of capability to perform their safety yi,.i;
, .g..sy

,j,ij
L]dL

function.

blY
2. Section II of Appendix A, entitled " Scope," has been revised to: y, . g

: v.'
.
*a. Clarif y the Cornission's intent that the investir,ations s'escribed ".i

.- . ' <,

| in Appendix A of 10 CFR Part 100 are considered to fall withir. - O

. the scope of 550.10(c)(1) of 10 CFR Part 50. T, . .?

) P
<

| b. Define in more precise terr s when additional invo st i, at ionr. or
,

| t. ,,

nore conservative detereinations or both are required.
.

<

,

f.
-

,
.

- ') I' s .. .. n.e s e ! |
'

1

4

0

jc
a

i
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y ;.v; .n- 1 . ..- -~-<m , w ',;,,,; s,. . , .

. . - - - w,g w,;.m7g r,
.

.- n L a., . . 1.. ,

.

~ ,, * * w:
,

J<!

e '?..*d'

m;c .

I5/ki
to 4s.w;o .r.:

c. State that the criteria do not address investigations of possible $N.i
.h. . ? $

volennism required for sites located in areas of volcanic activity EO)..2.

<.4
Q}%Mend that investigations of the vole,enic aspects of such sites will t. ' '
:.&. .;c;|.

.

be deter =ined on a case-by-case basis. Q%
-- e,.

g[ jib)h,k3. A nerber of definitions included in Section III of Appendix A have

(%-Dbeen revised to define core precisely the terr.s used in this appendix
,

,c.-
with respect to geology and seismicity, and their relationship to [Kd,

#/%~
safety related structures , systens and ce=ponents of a nuclear power ;f

/tV
plant.

9
'Ihe specific changes made to the definitions of Section III are as ,

5.,

follows :
-

.

h*C
a. Paragraph (c) of Section III has been revised so that the 'gf

CM,
Safe Shutdown Earthquake is that earthquak.: thich is ba,ed upon (

%
an evaluation of the maxinun earthquake patential considering N'

s
;..

the regional a.d local geology and seiscologf and the specific
-p*dE

,:t
Ncharacteristics of local subsurface caterial. t.t;:

.

. . pj.

a.
0 I. pee, i

b. In paragraph (d) of Section III the definition of the Operating ,$2,8,]
'e. . . .

Bas is Earthquake has been revised by substituting for the defint . ice ; ).[q
'p

y
of the carthquake which produces the vibratorv ground retion for -t.mv

; 6.:'

which those structures, sys tec=s and cetrponents nece sc.ry fer 1.]
..

power generatica are designed to remain ope rable , the es.rthqisa.ce .; .
;

.

which picduces vibrating ground retien for which thor:e features - .]
*s q

I

-4- Enclosure "!."

I

t
re=f~.~, -
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E W :W;:.-K P W ,77R''.-7'M Enwc;;. M CY. w.T,8~.9'7;. ;T,Y.EE,?3::75'E.fA;5/5EE'MEyg m. - _. am.wr.ww . .Jnz.x ;,w ..wsu a .- n .,uw;n.i
'

l;;"[J
. , ,

-

* OK-
* ',P o

D;. !. i '
.

;

pv.:d
u

.

y;d'QMl' *
+tof the nuclear power plant necessary for continued operation

QCp
without undue risk to the t'ealth and safety of the public N#

kr.MsMare designed to remain functional, and censidering the regional 96
5.$5kand local,3;eology and seismology and specific charatteristics of 39**]
i

local subsurface material, which could reasonably be expected j p24;
y.p

ph . .to affect earthquake vibratory notion at the plant site during

N.&-- h
the operating life of the plant.

1:X
'Ihe term " active" fault has been replaced by the term " capable" I,W 4-c.

@ .{tifault th roughout the appendix to climinate the confusion which ( ''

s.
,E

s

has existed between the Appendix A definition of an " active" fault i ,V

and the other definitions of an active fault videly used by EP 'dW,-;E 'W
ps,Zgeologis t s . As used in the Appendix, a capable fault is a fault Siy.
t/L
Q-1*etwhose geologic history is taken into account in evaluating the N.C
MM%wfault's potential for causing vibratory ground notion and which fi > ..;.1
n,

icQtQ
is capable of causing surface faulting. An additional change ff-R

|h+NW
R

has been nade to paragraph III(g) in that the regional restriction "

I@ 3.5.

concerning instrumntally detemined mero-seismicity has been Q'g
p,i

deleted from paragraph (g)(2) of Section III. The de finition
. . ~ ,. 9,-,

2: 1
ncv includes only the characteristics of :. acro-seis .! city

a 3..'J3
*

.

c .;.1
instrumntally determined with records of suf ficient precision c . 71.

MO
to denenstrate a direct relaticaship with the fault. D ',d

- u.

1

. ,

d. The definition of " zone requiring detailed f aulting investigation"
'

.

in paragraph (j) of Secticr: !II has been revised to state nore ,';

| h .J
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h [~J..,

N.;SWyg
re.Nj
$n~n, tclearly the scope and types of investigations in the zone .

:n.
Q' ty,}?jneeded to der.onstrate that the need to design for surface
J.:atJkN tv-- i

.

faulting does not er.ist, or that the design basis for surface W.?
ki. .i. b..,-

has been properly determined. inMb.:.6
Q hr.
f &'L

fM4. Section IV, entitled " Required Investigations," has been revised as

&pf.3
f. .-follows:
e,: .n a>'Q

W|fh
a. A statement has been added in paragraph (c) of Section IV that -t-

g2

kthe investigations for vibratory ground motion produced by the

y$jj]i
w

Safe Shutdown Earthquake are considered to provide an adequate :

ppd'|basis for selection of an Operating Basis Earthquake. A
?..n?Yn

b. Paragraph (a)(2) of Section IV has been c>odified to require that
$g%5
;p

investigations for vibratory ground c>otion and surface faulting ?-M
* "W-:.;N.gl.

include consideration of the possible effects of c:an's activities gW
:0%

(Mh
on the tectonic structures underlying the site and the region

K.$C')
O.r:

surrounding the site.
a,.UN.1u

c. A new paragraph (b) ~2) has been added to Section IV to clarify 9,;{G
lb}

that an evaluation of tectonic structures underlying the site with ?"%p~g
2 :;. b

regard to their potential for causing surface displacecient at or k'd
m.y

4

-

near the site is required and that such evaluation shall includ.- .;tg
.

.aconsideration of the ef fects of can's activities en the tectonic . 6;e
.J
' . .L. g

structures underlying the site and the region surrounding the site.
%

d. A footnote has been added to paragraphs (a)(7) and (b)(7) of s

.

Section IV to clearly state that in the absence of absolute dating,

4

- () = l'.f t t* | tese *3 f s - 'A"
.

i
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&,

,

n4. gs. ; . ,

f@. 'V..

{!S,%e
'-. =c7

G
evidence of recency of cavement of a fault =ay be obtained by (5N

h'[*.0applying relative dating techniques to rupture, offset warped 4 A1.-

or otherwise structurally disturbed surface or near surface j5f*

m.,Q
,

4%
material or geomorphic features. sc ,

W i.3.m
e. A footnote has been added to paragraph (a)(7) and (b)(7) of - !

.

Section IV to clarify that the applicant is to evaluate whether 'Q
t%y.jf,

a fault is a capable fault with respect to the defined charac- y, 3m
.3. .s m. .

tcristics stated in paragraph IIIg by conducting a reasonable U Vd..,

.

g%@investigation using suitable geologic and geophysical techniques.
|

54y
F thE. >

5. The following changes have been cade to Section V, entitled " Seismic

and Geologic Design Bases " OMQ
NT.il

a. Paragraph V(a) has been expanded to provide for determination of %
r%

the design basis for the expected vibratory ground motion as well kg
,Mm .

. [q.h '?as the design basis for maximum vibratory ground motion.
r. -

b. A requirement has been added to paragraph (a)(1)(iv) of Sectico V
3-

7.m?qs
-

that, in the case where a causative fault is near the site, the
. l.
<%

ef fect of proximity of an earthquake on the spectral characteristics Q_]:.~ h. ,

of the Safe Shutdown Earthquake shall be taken into account. j{ ,

|.i \

c. Paragraph (a)(2) of Section V has been changed to require the -: g .d
'50
hj)3;

applicant to specify the Operating Basis Earthquake. A requirecent

. .J
which reflects the seis=ic design bases for plants recently ' T\

3p

evaluated for construction permits that the maximum vibratory [. ;

. .; .s

ground acceleration of the Operating Basis Earthquake shall be A[ij
:,. .

*

. 's
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'Fr.~.c;
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32'.$.3M' rs-'

*r A.s<
at least one-half the caxirun vibratory ground acceleration j

j -

k.hrdkiN
of the Safe Shutdoun Earthquake has been added. 7

I

| d. Paragraph (b)(1) of Section V has been revised to specify that | |.

k* '20jmore detailed three dirensional information such as that obtained :
,. s *(i;

from precise investigative techniques may justify the use of a M.M>;.

narrower zone recuiring detailed faulting investigations. Bis '' [
!. 3

change has been made to give greater recopition to advances in @C f.g
s. .:, C..

:,

the etate of the art of geologic investigattens. Exa aples of %
%&4

certain types of faults which cay require an increase in the width W vAI
,.r

@pD
of the zone also are given. Wefijtj

t'4.)
e. Paragraph (d)(1) of Section V has been codified to include

.. . s
Epcensideration of the loading effects of dans c reservoirs in

. Q@p.,
1%' d 5

the determination of soil stability. @e g
:-

@[%[i
,+.

f. Paragraph (d)(t.) of Section V requires that those structures ,3

Ed%
vhich are not located in the it: mediate vicinity of the site, # T.'hn

.w -,
'l

$y-
-

but whici are safety related, be designed to withstand the ef fects y%
D.[@N@of the Safe Shutdewt Earthquake and the design basis for surface

.

, ,Y4'..|'t
.

''.
faul'.ing, deternincd on a basis cocparable to that of the +. fc y

.ga y,-
nuclear power plant. ' t y,-

..

~;;
L,y: .

.,

6. ne folleving sipificant changes were made to Section VI, entitled yf^t ,
yup

" Application to En;;ineering Design:" , hg.;:.,

a. Patagraphs (a)(1) and (a)(2) of Section VI haie been revised to ( .,G.
.

_

pernit the use of a suitable qualificction tent to detenstrate
'

{*
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0

b.-9. .'

p*: t.~ t
.,. .

' .

.7;Di
j e.t /

o:,%

-44.d
?A

sw ...J, .

^F . ,-tha; structures, systems and conponents can withstand the seismic -

f t:

0'hand other concurrent loads.
L.%

$/f[Ib. Paragraph VI(a)(1) has been changed to elininate the requiren,ent ;yf-

,

. .w)1that safety related structurer, systens, and components also be %,:;;;.g,w:
;I%. .

Ia .
idesigned to withstand the ef fects of vibratory notion of at least

frGm
fifty percent of the Safe Shutdown Earthquake in combination with 4 ,,@hw

(#2% J
other appropriate loads well within elastic limits. This require- gy..g

, ,* iss r
FDcXment is now included as part of the determination of the Operating
W.%.

Basis Earthquake in paragraph (a)(2) of Section V. g *5j
Li .

Paragraph (a)(2) of Section VI has been modified to reficct the
*

Ac.
r* . M

@change rade to the Operating Basis Earthqutke definiti: . md to
Y,* ?: %

define aorc precisely the stress and defomation linits within $,.$.''.-.j,
-

. . ,

e.a
which all structures, systens, and components of the nuclear g4j

1t $]3,8:ddpower plant necessary for continued operation without undue risk
* A

to the health and safety of the public shall be designed to %ey
ya c

1n
O |

&,,&~.,recisin functional.
kh

d. A footnote has been added to the end cf paragraph (a)(3) of ,M c O,

e.--
q,; ,

Section VI that the criteria do not address the need for instro- ': A [+
.+

mentation that veuld automatically shut devn a nucicar powr .dO
a. . t ?',
7 '~ 'plant when an carthquake occurs which exceeds a predetemined

'

; Er..f
n

g '. [yintensity.
- . &

A fcctnote has teen added to 550.36(c)(2) of 10 CF7. Part 50 to .x;g
' e. ?y

assure that cach pc.rer reactor licensee is aware of the liniting .;
\ +
' . ,

b
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.

5?4L
q., -

NY
wn
%c.:. -

condition of operation hich is imposed under these criteria. "CM1
:&n d.a
-

:

[M
nis limitation requires that if vibratory ground notion j.

Q
exceeding that of the ierating Basis Earthquake occurs, shut |,[jk

fer.9c. qdown of the nuclear power plant will be required. Prior to 'gg
eq?resuning operations, the licensee vill be requited to de onstrate

to the Cornission that no functional damage has occurred to'those !h[fs
kM

features necessary for continued operation without undue risk to Lyh
Qq
M'h

the health and safety of the public. i
k
kik

Toa criteria describe the seisciic and geologic investigations required
P$1

to obtain inforcation needed to detercsine the design basis for earthquake- kfn w
- 61

produced vibratory ground rotion and for seismically induced floods and
L@u

j

water waves. They also describe ~ investigations required to obtain infor-
{55'y"?

M. .,. .mtion to determine whether and to what extent the nuclear power plant
,

W@:
j

need be designed to withstand the effects of surface faulting.
N-L'1

b.. 8v.
The design basis for the enxicus vibratcry ground notion is deternined, as h.*J j

.

n
%

described in the criteria, through evaluation of the seismology and geology Mft
.;W
, . ,; .,Jand the geolo;'c and seismic history car the site and the surrounding recien. t

'a
ne most =evere earthquakes associated with tectonic structures or tecten c , 'l

,:c.%
p1

provinces in the region surrounding the site are identified by considering yfD
$4';

L
those historically reported cat thquakes that can be associated with these fu

?:
str.ictures er ptovinces. If faults in the region nurroundinr. the site l '.q

t.
,

are capable faults. the mn t nevere expected earthqunics innocinted with |c 1)
g :-- q

th e- e- faulte are determined by ninn rnna isterinr. t hei r rea l nr i e- b l a ' e= r : 4'

Because of the linited his tort c..! !at a, the tyn t *. vere e ,i r t !, r. un'e = =

-i
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Nb
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'

associated with these tectonic structures or tectonic provinces are deter- j

nined in a conservative canner and are usually larger than the maxicun
6uiw

earthquake historically recorded. The design basis for vibratory p,round TNh
!.%pu
<

.*.
motion at the site is then detemined by assu:aing that the epicenters or ,4P, . :'

locations of highest intensity of the earthquakes are situated at the e ;g
Q

point on the tectonic structures or tectonic provinces nearest the site.
p

The criteria require the evaluation of other design considerations which

are af fected by the design basis for vibratory ground raction, including g-j

soil stability, slope stability, and cooling water supply. y
t

In order to d . ermine whether and' to' what extent a nuclear power plant .

I

dy.
need be designed to withstand the ef fects of surface faulting, the leSh
criteria require that the location of the site with respect to capable

-

w,
faults be cansidered. Procedures are provided for determining whether y; .E..,

N, . * r .Mthe site is within a zone requiring detailed faulting investigation

jQ*1based on its location with respect to capable faults. Where a site is
w

within a =one requiring detailed faulting investigation, the criteria N
.e :
.. . . . %

require that the regional and local ;;erlogic and seismic characteristics ;"':

of the site be investigated in considsrable detail. The cdequacy of the y/'
.

<

L D. .
detailed investigation will be deternined by the Cor. nission on an individual -

.

,y,

''case basis, taking into account the specific site characteristics. Where

the detailed investigation indicates that surf ace faulting need not be .( . ~.
.

..

taken into account in the design of the nuclear power plant, the criteria
- l

<

require that sufficient data to clearly justi fy the proposed design basis
*

be presented in the lice:se applicatien. <

i 4
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h0$.d,.'
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4s54,
m:< %
4, .y

&;,h'|
;c] s.

The criteria also provide general guidance for the design of a nuclear M'S
.0

--

:.r%{
power plant to withstand carthquake-caused ef fects, pending the develop-

h@c. a .ment of enre detailed criteria. a ,a
- 4'OM
3iJ QL

The amendments were prepared in cooperation with the U.S. Geological ky$
kc-f

'

Survey and the National Oceanic and Atmospheric Administration. The C
k +feamendments reflected the experience accumulated by these aRencies and pN M.q*

the Atomic Eccrgy Ccamission in evaluating, seismic and geologic charac- Lt ' SjMy
g v

teristics of sites for the location of nuclear power plants, g3
;.

A
'

Discussions have been held with various interested groups to assure 3

3

. y
clarity of the criteria. F 0;

kN,k,,
7,pWA determination has been cade that an Envirencental Inpact Statement is >

e'

not required. The onsiderations factored into this determination are yNh
included in a tiemorandum on file at the Cor:aission's Public Document A.@Xi]'X;

[122hRoom at 1717 H Street, N.W., Washington, D.C. J43
'')

3The scismic and geologic siting criteria in this appendix supplerent %T"-evpg
10 CFR Part 100 by specifying the seismic and geologic investinations and iQg

N.$, i
.;;,5

analyses necessary to determine the acceptability of a proposed nite as r.*. w..
2

e
,

required by 5 10' '. The existing provisions in 5 100.10(c)(1) stat ina ' {{'[,
n, r'5.

code'. q$r,,jthe design of a facility should conform to accepted buildingthat
J6ji ..

or standards and that no f acility should be located closer than one- f.,ig -

enr
fourth mile f rom the sur f ace loc.'t t on of a 1 nown capable earthquake ! ..a' t .. 3, . y-

,

will be superseded by these criteria,
e

1

- 12 - Enclovire "A" ';+

. . ,

$ 3;

i M
xG&:-hdu.x =.e xx mc=: mm -m a m m. u n : :

.



f- TC M TWM : d. p. Mp'?> w. y."M-wV,7?r.U.- a- c.SVZf'M7F' "! ..[ ! N.g il
'

tb.E=4!;r.udacM.C Xe12uhiM.a? "'+WV or2%11.C:% CC..hu 6 j
ik --

. c . .)* . . .

C. y..

's- |
'

.' * J, '
*

, r.)

W;;i. ;.<
l
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N'.;,.w. !d
The criteria also provide general guidance for the design of a nuclear

5t9 .b...
; ~-

power plant to withstand carthquake-caused effects, pending the develop- , ..$r.7
*'

ft
: % N:

nent of nore detailed criteria. %.
"!%-.. % ,
5 ' J..i..

The amendments were prepared in cooperation with the U.S. Geological [c~?Q-
-

w.m%. -

Suru y and the National Oceanic and Atmospheric Administration. The .1

S.'H$
amendments reflected the experience accumulated by these agencies and .N.9, .9

e:wn
the Atomic Energy Ccamission in evaluating seismic and geologic charac- N. m.q)

.

teristics of sites for the location of nuclear power plants. 3b.#Mi

.
,f

c
Discussions have been held with various interested groups to assure c . |

th' j
clarity of the criteria. i

m
.~Qcf,hA determination has been made that an Environe.cntal Impact St a t ement is

e
not required. The considerations factored into this determination are I.T.k3

$EMI
included in a memorandum on file at the Cornission's Public Document Qy,

iik;. ,
w~.

3Room at 1717 H Street, N.W., Washington, D.C.
x.;;-w.u

ie

'.?$h
$m.Q, -.N

The seismic and geologic siting criteria in this appendix supplerent
9,,.

s

10 CFR Part 100 by specifying the seismic and geologic investinations and cg g
+ -: - . 8:p

analyses necessary to determine the acceptability of a proposed r.ite as : .j .
..

required by 5 IC ' '. The existing provisions in 5 100,10 (c)(1 ) sta t in;., b ..f .L
?.X, -|ib.|

.

that the design of a facility should conform to accepted buildin,: coder; n", ; .j
.. y <

or standards and that no f acility should be located closer than one- g?g
. vn

-

fourth mile from the surf ace location of a known cap ible carthqaake t ..a: t -..i' ' ;
'

,

<

will be superseded by these criteria. -

,
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h{:Ci$ .DThe criteria vill also assist license applicants in cecplying with

e n r;&
5 50.34(a)(1) of 10 CFR Part 50 which requires that the prelinicary

M-+h'$
+-

'I
safety analysis report include a description and safety assm.ssent of %f% t?

Vr fe b.,/;%?the site on which a production or utilization facility is to be located,

%.]h
Y5

with apprbpriate attention to features af fecting facility design.

e;4%

hh*
Pursuant to the Atomic Energy Act of 1954, as a ended, and sections 552 $.,.g.p.y.s .z

^.t.gfpWand 553 of title 5 of the United States code, the tollowing acendnents. to

h !k '

Title 10, Chapter I, Code of Federal Pegulations, Parts 50 and 103 are spe41j

published as a document subject to codification.
.....,g,.d

NL.4,s.W.. A--

1. A footnote is added at the end of ISO.36(c)(2) to read as fo11cvs:: 4 e1
' q.

*/ * Qt V- See paragraph V(a)(2) of Appendix A of Part 190 of this chapter. Jwf:j
4hfg
iw.u.il

f .bN **.;kh.2. In 5 100.10, paragraph (c)(1) is re.ised to read as follows:* '

w .>
hlfi5 100.10. Factors to be considered vi.en naluatir- ef ree.

3 .A >1A y
Tscrors considered in the evaluation of sites include those relating #Y8h

M. 6R
both to the proposed reactor design and the characteristics peculiar p-;gg

n

m .

to the site. It is expected that reactors vill reflect throu.h $
.::,)

? . ".j '. ',2, ' . . , <their design, construction anc operat ion an ext re=+:1y lov prr habG i:-
u

for accidents that could result in release of sigr.ificant quar.t i t ie s [Y-9.s
63f-

.:g,.:e , \

of radioactive fission product s. In addition, the site locatien ];,;f 1
.

<

-r , ;
, ,

'r.G
c . ,+ 3 .
,*

-

* :..
Deletions from the text of the proposed rale are lined through and
brac'reted, and additions are underscored.

' ' ,;
- ;

.:e- ,
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k.hand the engineered features included as safeguards against the
m.x --rc ~hazardous consequences of an accident, should one occur, should $3
%.~%insure a low risk of public exposure. In particular, the Conmission G-2'dSik*~%, s

will take the following factors into consideration in determining gn,-
.

#:k$the acceptability of a site for a power or testing reactor: 1%f.
$.,. $. v
436;

* * * * * s(p;y. ;g
w

(c) Physical characteristics of the site, including seismology, GI

s#mteteorology, geology, and hydrology. El JA
tM*4

(1) Appendix A " Seismic and Geologic Siting Criteria for
f.45 -

Nuclear Power Plants," [sete-ferth-the-principal-seissaic ia~M
en4-ge o l e gie-ee ne 44 e rat t e ne-wh4e h- pa th- c.L o-Cor.c.a t s at oa-la MN

NM..,- .ite-evaluet4en-of-the-suitah414ty-e&-proposud-sites fos [ 3'

r %.Y. . '
h.

nuelear-peww-t ants,) describe the nature of investigations 'g.l

required to cbtain the geologic and seismic data necessary .Q.w
-

.f;

$2Q]to determine site suitability and provide reasonable

W-bY,.?. -
assurance that a nuclear power plcnt can be constructed v pg,

e:n- ;
and operated at a proposed site without undue risk to the . M. . . .yep
health and safety of the public. They describe procedures .~. ji

<
.

- 5 m,.
for detereinian the quanti _tative vibratory ground ention -13 .

%p},"..
%

design basis at a site due to carthquakes and describe |}
:

information needed to determine whether and to what extent ,.

.
.
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a nucicar power plant need be designed to withstand the 57..ftf.-;

/ %.7 dnu
s,a.fteffects of surface faulting

-

N. k

>W:%Gu4:d
f.liff* * * * *

$,$.2
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3. A new Appendix A is added to 10 CFR Part 100 to read as follows: (?*E;hl
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q%w
.K ]SEISMIC AND GEOLOGIC SITING CRITERIA IVR h1' CLEAR POWR PLANTS .G'CW

% M..*,w

I. PURPOSE sgr.y
7:s ':.cs

gfsy
h?W

General Design Criterion 2 of Appendix A to Part 50 of this chanter WT
hr.L.m .,

it .$Trequires that nuclear power plant structures, systems, and ec: ponents
Ph.Cci
M.; ,i.:,imortant to safety be designed to withstand the effect s of natural phenn- von+..

rena such as earthquakes, tornadoes, hurricanes, floods, t s un neti , and seiches a';
7 3without loss of capability to perfom their safety functions. It is the eI,+M

Mkpurpose of these criteria to set forth the principal seiscic and geologic t?$-.:
t s ..

'.considerations which guide the Co= mission in its evaluation of the suit- y+ +
ydM

ability of proposed sites for nuclear power plants and the suitability of Q
y. v@e1Qthe plant design bases established in c'onsideration of the seisnic and 1.h
f3 ?-T!QCy!geologic characteristics of the proposed sites,

): vaes[fj
These criteria are based on the linited geophysical and geological Mc.D

d@92.;-;
if
: na .

jinformation availabic to date concerning f aults and eart!. quake occurrence
c o' m.. n- :.g

and ef fect. They will be revised as necessary st.en rore cowlete ,4g.,%
' Ts;:1-

inforn.ation becones available. E',bh
. - -.

,; km
s-

) ,*q.. s;

II. 5 COPE ,; ,g pi, .:.m. . ,n-

These criteria, which apply to nuclear power plants, dc3eribe the #.py
. ,,.m..c, :
..

''??.cnature of the investigations required to obtain the rxologic and scis..tc ;

St, ~
,

: ..
,

~.

r .1<, nre " r."- 16 - n

: a
i

4
. -

I o
y

4
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. . |N.' B.

p~g. . .
.

?N.!1.

t6.V
g. h..+D

.

P+tfr;
&%
Liytidata r.ecessary to determine site suitability and provide reasonable jg.r.3
.sv

Lf.)g2assurance that a nuclear power plant can be constructed and operated g.
Wi$

at a propoced site without undue risk to the health and safety of the f6
Q .5%.mpublic. They describe procedures for determining the quantitative F.7p-4..aq
(;%T 1

vibratory ground notion design basic at a site due to earthquakes ano 3'y
-

describe information needed to determine whether and to what extent f
^ s.

. 2.? b,.e .
a nucicar power plant need be designed to withstand the effects of g?-
surface faulting. Othet geologic and scismic facters required to be

*
e

L %

taken into account in the siting and design of nucicar power plants are
. y<

identified.

P. si
n nr
i. 4'p)The investications described in this appendix are within the _%,

scope of investigations permitted by 5 50.10(c)(1) of this chapter. t

u;;#gEach applicant for a construction permit shall investigate all

R-
scismic and geologic factors that may af fect the design and operation g"g
of the proposed nuclear power plant irrespective of whether such factors

w.1
are explicitly included in these criteria. Additional investigatiens $'iQ

, -Q
.dandM more conservative determinatienc than those included in these c.
'l.a
'

criteria nay be required for sites located in [we.-isual-r,coler.ie-er-mti a,ie g. ,.4
%'n

arensr} are;ts having co: plex recloey or in areas of high seir--icity. !f Qtj
- p

r .. , ,

an applicant bclieves that the particular sciarology and geo!or,y of a sits l'' -a

, ,. . J,

'. ' . qindicate that some of these criteria, or portions thereof, need :.ot te .

[ '.j
satisfied, the specific sections of these criteria should t-e ident if ie .f ? '-7-. :1

'1
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;hh(

in the license application, and supporting data to justify clearly such p r'-

1.M..
~

departures should be presented. h;g
?.?..;wLT
, . .

Dese criteria do not address investir.ations of volcanic phenomena Q'
Wh

required for sites located in areas of volcanic activitv. Investigations gg
i#ra

of the volcanic aspects of such sites will be deternined on a case-by- #.4 s?
M

U?y
+{lcase basis. ,

u s tw
.\ .i' J !

W.I
III. DEFINITIONS fr,*d:.

Mqs ,

c.w
MM

As used in these criteria:
, , <. a-

(a) The "cagnitude" of an earthquake is a ceasure of the size of g
Nan earthquake and is related to the energy released in the form of seiscric y .t

ty; %,
e

+
' Magnitude" :nans the nurerical value on a Richter scale. t. ?vaves. ;se +

Qh(b) The " intensity" of an earthquake is a reasure of its ef fects on n.,v *
y;

can, en tan-built structures, and on the earth's surf ace at a particular h
,ir M>f

h,. T.9
location. " Intensity" reans the numerical value on the Modified Mercalli -

x-o
scale. (ad.~&s

1/ W.i 'd
(c) The " Safe Shutdovn Earthquake"- is that earthquake which is JJr

CY3
l based upen an evaluation of the max 1=um eartheuake potentir.1 considering . S.if

. J.j>%.
.y

'jgthe recienal and local reology and seisnology and specific characteristics -

, ,; %~ .
\....

of local auhsurface naterial. It is that earthcuake which produces the ,,. M
M /D1

| rwxit-u . vibratorv ground motion for which certain structures , systens . L35t
-f

.
y!

.

.
,

1 -

N e " Safe Shutdevn Earthcuake" defint s that
'

;ua e .-h!-h ham -k% ecrt$

c c =nn iv b ee n r e f e rre d t o as t h e " Des i rn E n ig ar th - :.ne . 7F

- t
3

i .' ./

h
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.

-

a..m: ..m

7M.A.JF.+

b?Q
l {ftagm.4and co:nponents (hpereent-to-sefety] are desi;;ned to rec:ain functional,

e.0$(Stp:These structures, systens, and con; onents are those necessary to assure:
%,o];% >+

(1) The integrity of the reactor-coolant pressure hour.dary, ' 'Y[i:'

$[f

M,d.e 4)
(2) The capabilf ty to shut down the reactor and mintain it in a safe C

,
-

(q. fgfshutdown condition, or

NW,l
(3) The capability to prevent or citir, ate the consequences of accidents )F

..

;; iG
which could result in potential offsite exposures conparable to the guideline j%M.. c. m

; ,~ 4
exposures of this part. {A JO'

(d) The " Operating Basis Earthquake" is that earthquake dich t 3 p
'. Ne 4<

[ pedw e es- t he-v ibea t e ry-greund-.,et 4 ee- fer-wh4 eh-t hese-st e ne t wee s -syst e ms
.

g&y];t

r 1

and-ee penente-cecesesey-foe-t.cwer-generaefee-eee-dee4 ped-to-rermin-eperables] )
WWd
hyy,;iconsidering the regicn 1 and local geoloey and seisnologv and specific charar-

f.[hteristics of local subsurf ace r:aterial, e.ould reasonably be expected to af fcn a'2p.
$y$N'the plant site durine the operatine life of the plant; it is th,t cairt nquake
;teC W
'6x::1
r .C.s.L g.1which oroduces the vibratory cround :otion for which those features of the

-

?:if D
nuclear power plant necessarv for con-inued operation without undue risk to I?lv;

(HLcwr: r.
the health and saferv of the public are desirned to renain functicnal. L'A*Lif

Phm
r w % ,1
V,q:| (e) A " fault" is a tectonic structure along wSich differential in- 24

, m

piecem nt-] slipoan of the adjacent earth raterials has occurred parr.llel to 9 *@.1
- < .

.

Tf t. ..,
N[h3the fracture plane. It 1. distinct iron [nenteetenie] other types of ground

;

yy.
disruptions, such as landslid[hgh, fissur[ht;}es, ar.d cra te r |ine,] s_. A '. .;.

;M m:!

fault =ay have gouge or Freccia between its two walls and incluries any

.~
D

H? .'.
. 'l
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- U&a,7
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rJ
Ma;a%nd
3 j

i

.b ns:[g... 'Is
piassociated conoclinal flexure [ (e-et erl i k e-bend-in-ceh erwise-he ri eene a l-e r

PJhv.1
77 fy;-bedo-whieh-pesses-inte-e-feule}] or other similar geologic hSNsently-di 4

Nh:RUlb?
structural feature. 4Vvre

)Q,=f)
? 2.Q

j.(f) " Surface faulting" is differential ground displacerrnt at or
W, ., f.W.4
:
.

.Jneat the surface caused directly by f ault movement and is distinct from 4fa'
NS* I

nonteetonic types of ground disruptions, such as landslid[ ingles, WOe-

w..m{M
7|4.Mfi=isur[ ingles,, and crater [hg]s_. 7

(g) [An "cetive] A " capable fault" [*] is a fault which has exhibited MIM
h?')MEMone or more of the follcuing characteristics:
? |

(1) }bvement at or near the ground surface a't least once [in] within ,g e

the past 35,000 years or [eere-ehan-ence-en) movement or a recurrine, nature

(w;iccQ-within the past 500,000 years. [ I n-th e-absen *-e f-d e e e-pe rmit e ing-ob solut e g
dvq,

dating--feetts,rith-sufficiently-recent%wnt-to-leave paceptible yMg1
NDM

evidence-ef-surf ace-rup eurer-surf eee-werp hgy-ee-ef fsee-ef-geomorphie y:ysy
M$

fea t u res-n ee-eens id e re d -e e e ive- f ewl e s,) Ak
kW[.**i2'ifi [$

(2) }'. acro-seismicity [I] instrumentally [vell] determined [esere- *.w. . . g

?'Mk A
s e i s iel e i ty--f er- a-f eul e-loc at e d -in -th e-een e icen tei-Wi t e d -G e o tes-w es e-e f f4, .f @<

o . , ,

$. ':m

the-hei+y+untein-Freney-er-4n-Aleskay-Mawall-er-Peneese-Riee,] vith n ~
r-

reco-ds of suf ficient precision to der.onstrate a direct relationship with -i '.- ,
. ,2 s . 3

mn ,

t.gf.Tthe fault. vm..>
r .m y-a

L: "V* 3 y
. . -

:),

'

t*-Tne-cefimition-end-nse-of-Wettve-f ent?''-in-t'.rese-evientn-is-ned-th -sere L. ,i
H U- ?as-ether-de f in t &hna-e,enerally-ened-by-geeWet*,-An "as &&ve-f aw;C-i r,-r.

'

f eele-whose-reelegie-hinte y-sha4**e-+okee-bee-aeeewat-in-evaluati na,-ths
f eele4-p.stentieldoc-eenMng-vtbrowev-y. coed = ;bhn-u-nuviaea-4 wit &ac.
Tre-his t o rie-cel enicit y-e f-a-f eul t m ha Whe-aken-4e Lo-aceo un 6-& n-M* ra t ain g .j
e he-d e s en-he.s u- fer-vib re e e ry-treen4-m ve--n- thw.-t he-n ot t-is-ne s .j
e e-ei4c re d -e e-b e- en-n e elve4 ne l-e -by -th-se-e r i t e r iM y

.b
,
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(3) A structural relationship to [an-eetive) a capable fault according f O'-
~

m
My'
iX3.cto characteristics (1) or (2) of this paragraph such that covenent on one
p w.h:4W

could be reasonably expected to be accoc:panied by nover:ent on the other. h.gid
J.fM4.9

In so=e cases, the geologic evidence of past activity at or near the ,

ground surface along a particular fault may be obscured 1t a particular $>p,. y
EMW

site. This night occur, for exanple, at a site naving a deep [elleviel) W.i% .,o

k-overburden. For those cases', evidence may exist elsewhere along the fault
' ,

from which an evaluation of its characteristics tia the vicinity of the site ,,
%

.

can be reasonably based. Such evidence shall be used in deternining whether ..

the fault is [en-newive) a capable fault within this definition. .

e
e
P d

[ Valid-geelegie-ressens-rey-exist-te-demesserate-thne-a-feule-whfeh ( .

"

E=W
hes-ene-of-ehe-chsreeteristies-etated-in-fil-threngh- 4)-fe-net-en-eet+ve

_

p.;

feu1*-within-th6e-definition,--Fer-eMe=ple -seme-fesules-essy-lae**-deer, M's

hhseated -leng-te---eenses-and-be-due-te-shaliew-eheet-tern-eau see ) * at Ng.7 ~-p a
* t-
f@.e

i

withstandirg the foregoing paragraphs IIIg(1), (2) and (3), structural
4-

association of a fault with geologic structural features which are f?
wE'yn; , I

geologically old (at least pre-Quaterr.ary) such as nany of thcce f oc_n d_ $$
mr,m,: ., . ,

'

in the Eastern region of the t'nited States [~>iy} shall, in the ansence fitt
f I '

of conflicting evidence, demonstrate that the fault is not [en-netive) f.Q. '46i:}s.C
a capable fault within this definition. 4.T[<

:.

f.7

!.fq%[j$1(h) A " tectonic province" is a region of the . North A .erican cc.ntir.ent
'

characterized by a relative [e .ifermity) consist ene:. of t he ,;r <, leg ic 7|,g
v.< .j

structural features contained therein. .f
,

- 21 - , F.n c i o su r e ".' "
, 4

* * -1
s

.Jg

l -

.

.e
-|

'|
L ,,_4 _y,,_.. ; w.._ 3 , .nw ;; w.. .. ..; c . .z../ .. . . .c - . _ , . . - . _ _ . . _v vv_ _ _m_. q q_

_ _

,
__ __ __

c.w ,;;+
_

__



,

wrw- 7:nmm.~.vn.,.erVFM~K2%mwsgg- a=rs -1.~.wucc %.
. A :,;;m, ;,%.g
.

.;. -| .
- - =

90'4
j
7..M N ?.

,

* * *

>f,'p ,
,

1

'e|. *(?.*

.ft/8.* 4a

u%.'

r' 'w,-
. .,, ei '

>E

A " tectonic structure" is a large scale dissocation or it).6. h.,Z$lk(1) s'i.g
Iris extent is reasured in niles, T r_m

distortion within the earth's crust.

k.+[:Nh, ;*kA " zone requiring detailed faulting investigation" is [ehe} a_ . )
(j)

[ealy-if}
zone within which a nuclear power reactor c ay not be located h?g

@ f.jl geologic and
unlens_ a detailed investigation of the regional and loca $I -

d he-need (w j
scistnic characteristics of the site [is-nsde-in-erder-to-censi er-t

,,

that the need to desizn for_ &&e n-desir,n-f or-.mef nee-fenleing r] demons t ra t es
U+$, sc4

surface faulting has been properly determined. . e
*

N g%

(k) The " control vidth" of a fault is the maxieum width of the zone
.!!?

traces, including all [Quaternsey) f aults (usees]

-;,1%o j
'dcontaining mapped fault .g

inferred to have experienced dif ferential mcecent
which can be reasonably h[%"

s,
d to

times and_ which join or can reasonably be inferre
durins. Quaternary

'

trace, measured within 10 miles along the fault s ,. c.,

IE.
w.w-d-join the main fault

approach to the site. .;
trend in both directions from the point of nearest hAb * 5. .

M59
(See Figure 1[)& of this apperidix.)_ fy

A " response spectrum" is a plot of the caximum [peaki responses .,w. . .
&, .cd(1) %

or displacecent) of a fantly of idealized single- 9. w. ;,

b,].M 4,. s . ..]
'

(acceleration, velocity 5
_ natural frecuencies for

degree-of-freedon dasped oscillators arainst ..c.,

i n input at tr.eir '}
j

periods) of the oscillators to a specificd vibratory not o g,.. -
-

.;g.;,p|i.
;

|* N
. _Ksupports.
%U4[M;v.i'

IV . REQUIPID I!.~lTSTICATIG?;S_
.

" ,. . (1
. , . ~ .

d

The geologic, seis=ic and engineering characteristics of a site an
. y

>.

scope and detail to [44}} .

''

its environs shall be investigated in s.:f ficicnt .-
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* rQ' <

? {'
provide reasonable assurance that they are sufficiently well understood $%%'

vi.;

b. i"$.ito permit an adequate evaluation of the proposed site, and l'2)] to provide (tN2d
5

sufficient information to support the determinations required by these
a,T

4 1

criteria and to permit adequate engineering solutions to actual or potential g. .Q
i

geologic and seismic effects at the proposed site. The size of the region pcf
g tto be investig sted and the type of data pertinent to the investigations shall
%v].(

be determined by the nature of the region surrounding the proposed site. ne f$.3f?
g*3

investigations shall be carried out by a review of the pertinent literature N.

and[/or] field investigations and shall include the steps os. Ained in [(a)
*

threegh (c)] paragraphs (a)_ throunh (c) of this section. .

_

(a) Rg qi. red Investigation for Vibratory Ground !!otion. The purposec
of the investigations required by this paragraph is to obtain information

4,. 3
. ~ 0] ' ,nceded to describe the vibratory ground ex> tion produced by the Safe Shutdown

' .'
>

- e.
Earthquake. All of the steps in paragraphs (a)(5) threugh (.d(S) of this [

EGisection need not be carried out if the Safe Shutdown Earthquake can be
, h. 4Li*.,Ms''

c1carly established by investigations and determinations of a lesser
f

,. M i
scope. The investigations required by this paragraph ' provide an ady3uate L ','J;

@.T. 1basis for scint ion of an Operating Easis Earth luakt.. The investigatiens Y[[p,.h
. t, s '

'

shall inclu.;e the following:
- .<

'

(1) Dete:.mination of the lithologic, stratigraphic, Mr_ol ogfj.. a . ! |5 Y
*

l M..,'.,.'"..

PMstructural gnlogic conditions of the site and the region surrounding the
2,t y i

site, including its geologic history; h?\
,. % $

(2) Identification and evaluation of tectonic structures underiving tne $$j

site and the regica surrounding LI.c *:ite, whether buried or < xnrcsse. ,.g g . A
1
11

O 4

.
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rurface[t]. The evaluation should cons.ider the bonibic ef fects aused by Qij

Ja[*h'
-

@dman's activities such as withdrawal of fluid fren or_ addition of f)t td to

Ws)hef .w$_the subsurface, extractio: of nincral.., at the lo. dins; cf fects of dans gr 'W;; y
WW. j.t

reservoirs; -c,

' h(3) [ Ret?reinneten] Evaluation of physical evidence cor.cerning the m .,

M(~%;3tbehavior during prior earthquakes of the surficial reolo::1c mterf als and
%$~[$s

t hr. substrata underlying the site f rom the i.ithologic, stratigraphic, and h#
. 5;.. ,

structural geologic studies; 3},: t
. % 5.O

(4) Determinatiota of the static and dynamic engineering properties .P.e....

. g&
''

of the caterials underlying the site. Included should be preperties ',

needed to determine the behavior of the underlying ruterial during, carth- [w
hh

quakes and the characteristics of the underlying ruterial in trans titting ip
.

A ''
earthquake-induced notions to the foundations at the plant, such as seisnic ti -

fM, .e,
r.g

, . . .

wave velocities, density, water content, porosity, and strength;.

. gn
(h(5) 1.isting of all historically reported carth;uakes w'.ich hwe
hno'

,

/ affected or which could [be] reasonably be expected to have affected the

fD
site, including the date of occurrence and the following vasured or erti- -hg
nated datar magnitude or highest intensity, and a plot of the epicenter

,

O, ,u, ..'na
or [regien] location of highest intensity. Vnere histcrically rep.rted 'r$4,m

M.e:'.+. Q
m

earthquakes :ould have caused a maxi =un ground acceleratic . of at least
Wc
p y.rone-tenth the acceleration of gravity (0. lg) at the fot ruatiens of :ne

, hm .4
proposed nuclest power plant structures, the c.ccclt ration er intensit y a: c g.. a"::h. 1.,.i

duration of ground shaking at these foundations sh..I ale e es t i n.- t e.. . , ~ jI -
.

4- 1
;, w ,;

[:.0%1.
, y, . : - |- 3

.

+. Ly
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4.j'. n,, ,

, , .n,.

F:ig
P.T :

?|5,%
Ep4
: <JJ.mir.m

p;u,n
Since earthquakes have been reported in terns of various parameters [r] f,g},}

p(-gE
such as e.ignitude, intensity at a given location, and effect on ground, M';j

idtj
w r,;

structures, and people at a s;'ecilic location, some of these data my

g" q' d-

M-have to be estimated by use of appropriate crpirical relationships.
fr 9,v

G[Where-eptreprinsey] The cceparative characteristics of the material is
'

N

underlying the epic.:ntral location or region of highest intensity and . % ).

[f.. |A;c":. .
|Qof the t.2terial underlying the site in transmittin;; earthquake vibratory W4
5t:,

V,o tbMootion shall be considered;

( k
(6) CorrelaElon of epicenters or [rerf ann) locations of highest 6|;

.1

intensity of historically reported carthquakes, where possible, with , ,g
3,

tectonic structures any part of which is located within 200 miles of the y'4j,

l Jt]
site. picenters or [eeg6 ens) locarions of highest intensity which can- 1{:p .

W5
M/.9

.

not be reasonably correlated with tectonic structures shall be identified

with tectonic provinces any part of which is located within 200 niles of !;4 g
Mfn

the site; g"J.$
, AQ'

of which is within 200 miles / of the site ' W. "
9 r4 .w
i(7) Tor faults, any part

4

d. C .
and which may be of significance in establishing the Safe Shutdown Earth- m e' j

IO D... ,.> .
quake, et :rninat ion of whether these faults are to he considered ..s ', . ' -t

R.1
.H. .S, ,m;;.

f. Y|4g.,,.~
=) [a i*.

- If t;.e i.af e Shutdevn Earthquake can be associat ed with a f ault clo wr i. , .h
'',y(thar. 00 miles to the site, the procedures of parar.raphs (a)(7) ., n d
'. j'(a)(5) ot_ this secticn need not be carried out for succesr.ivel,. nure -;-

.q
recate faults. 4

) ' .l.
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M.,nm
-

a %g--

[eetive) capable faults. /' 4/ This determination is required in order
'?,4 4

3 v '':

v
.;. .ys

to permit appropriate consideration of the geologic history of such faults [Jg
wein establishing the Safe Shutdawn Earthquake. For guidance in determining
. v%.:$
u
.y,,,.,,

which faults may be of significance in determining the Safe Shutdcun Earth- hN?

kkquake. Table 1 of this appendix presents the minimum Icagth of fault to be q
gn~1

considered versus distance fro:s site. [Aet+ve] Capable faults of lesser $' .]
3%'.(length than those indicated in Table 1 and faults which are not [eetive] O.-7.5. g..n
P s:g'capable, faults [genersHy} ,need not be considered in determining the Safe 4 j:g
a c.,

d.

Shu down Earthquake, except where unusual circumstances indicate such N4
1consideration is appropriate; .'

{ ... N.+k
Table 1 @.,,

t~ .

Distance fro: Minimu= length of f ault (miles) d
the site [ee] which shall be considered in fj'
(miles) establishing Safe Shutdown

s .h. 3Earthquake fA
MD
1?[dj;$0 to 20 1

greater than 20 to 50 5 2 (Cfgreater than 50 to 100 10 M,d
greater than 100 to 150 20 %Vd3greater than 150 to 200 40 6Did, A-*m,:-

;.NUp
wg

- In the absence of absolute dating, evidence of recency of movocent =ay

,]} y.1

lj
be ehtair.ed by aoplying relative dating technique to ruptured , of fsch '

varped or otherwise structurally dist urbed surface or near surface
.

caterials or geomorphic features.
i|5.WH

-4/
'.M XThe applicant shall evaluate whether or not a fault is a cap.ib le fault ' y 'a
l ' *( J;j

i with respect to the characteristics outlined in paragra;,hs Ill(R)(1)2
(2), and ( 3) by conducting a reasonable invesrication usinn suitable : 4 ? 't
geologic and geophysical techniqua.

),y ..TS,[*
,

*t: .'*'
? ,|.:d

,+
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s%'la2~,;habh1.t5 L. '* M _x.: n(
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I a. .. 8,

j,.t. w. n,
..

. * *
.

, r :.,

%C
v-c.s. $

$5
v b:: <
; NE^I'

(8) For espable faults, any part of which is within 200 ciiles2/ ,L
m ".:1 g.

of
- -

a.w;/hN'!the site and_which oay be of significance in establishing the Safe Shutdown
u h.y' ff.i.

--

F.arthquake [and-whfeh-ere-ecceddered-es-nettve-fanlen], determination of: [:'4 y)k
.: ac
'ay 4,

(i) The length of the fault; 3jWM
.. m ,o

(ii) The relationship of the fault to regional tectonic structures; 8

'd R %, fi
u m

(iii) The nature, amount, and geologic history of displacements filong g -Q
''!!//@
hgthe fault, including particularly the estimated amount of the coximum
w:

Quaternary displacement related to any one carthquake along the fault. $

r (b) Required Investigation for Surf ace Fault ing. The purpose of 1 it
4 |

Y 'n

the investigations required by this paragraph is to obtain infornstion , i- M
4 Kg

to determine whether end to what extent the nuclear power plant need bc 'g
f.Q;D;g

..,,

:P
.

designed for surf ace f aulting. If the design basis for surface faultin;;

&b*b
f ' d., ,can be clearly established by investigations of a lesscr scope, not all
, (;of the steps in paragraphs (b)[ O)) M through (b)[(6)] ,E),of this
s',.Y.b.g

section need [ net] be carried out. The investigations shall include the g;.,
M.4

ifollowing: f$m,1S%.
i

)[te'd.| (1) Determinatic,n of the lithologic, nt ratly,raphic, hydro 1oric, and
a

i

|
structural geologic conditions.of the site and the .irca surrounding the ~ h%,.

er:
7ky *ij site, including its geologic history;
:'-%
..rc. aQ Evaluation of tectonic structures underiving the site, whether ' y9. f ,s.

. . . . .
' - .Y, *,

buried or expressed at the surface, with rer.ard to their potential for 1.,j. .3
- ,y

:4 ,

causine, surface displacecent at or rear the site. 7 he e va;nat lem ..!.a l l
'

,s;.

(: p, <

' .~ . :
|

*
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7.?'XThI.T'M
~8"d '"%

@f*J&
A

c
[f?
QN . a2consider the possible ef fects caused by mn's activities such as with- .-W nw .r;:.

%?3%;drawal of fluid from or addition of fluid to the subsurf ace, extraction @O1

;
of einerals, or the loadf.ng ef fects of dans or reservoire.; he

~
,.

fGL,g
[(7)]H), Determination of geologic evidence of fault offset at or -

m@hkhd <
near the ground surface at or near the site;

'C
*t 'x[(H),(4), For faults greater than 2000 feet long, any part of which ;')g

n .u a

is within 5 miles 5/ of the site, determination of whether these f aults are M-
^ ^

R
<

to be considered as [seeive] capabic faults;
.

fe$
'

T'
[(4)](5) Listing of all historically reported earthquakes which can N ,

_; a

reasonably be associated with [eee4ve] capable faults r,reater than 1000

long, any part of which is within 5 miles--| of the site, including r.

%

?Jfeet

( .I
the date of occurrence and the following measured or estimated data: 4 *

r

cagnitude or highest intensity, and a plot of the epicenter or region of @Wg
|In| .!

highest int ensit y; figli
.%.

[(5)] M Correlation of epicenters or [ regions] locations of highest .h/
%N

intensity of historically reported carthquakes with [eceive] capable faults
[v.d@)es :

greater than 1000 feet long, any part of which is located within 5 e.ilesM .$[b
QMM
. n(w .;]of the site; 'I

a: ..s-

[W-. s,5
'
-

w

@Q: ',w e..
>t t v. <

. A.).
:.,'', n

\

Z jj
- :.;;

5/
- If the design basis -for surface f aulting can be determined fron a f aul t d'

closer than 5 miles to the site, the procedures of paragraphs (b)[ Ot]{4), "*1
,

through (b)[(4)]M of this section need not be carried cut for succer- - ,

sively core recote f aults. . ]
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w . . g

.

1;W|j:,*].h,

* * * s%c,

N5.h$M%,y
p9. Myr '

[ f G)] (7)_ For lacelec] capable faults greater than 1000 feet inng, /,
- - - s

any part of which is within 5 miles 5/ of the site, determination of:6/' 7/ b.,y%j
I

k*{Q
p;' $td

p(i) The length of the fault;
,

(ii) The relationship of the fault to regional tectonic structures; P ;hi
, .

,
s

(iii) The nature, amount, and geologic history of displaccoents along ).* .,$

the fault, including particularly the escinated ar.ount of the caxinum

&~-{:Quaternary displacement relate d to any one earthquake along the f ault;
.,% . - -

nI
-'--~ Mc )and

y-(iv) The outer limits of the fault established by mapping Quaternary
'sfault traces for 10 ctiles along its trend in both directions frc= the

$
! point of its nearest approach to the site.

(c) Required Investigation for Sciscically Induced Floods and Water Q?, *j.?

ti SVaves.

(1) For coastal sites, the investigations shall include the deter- ,
r;-

$g[(w.

mination of:
, .Q3:'4,

' (i) Information regarding distantly and locally generated waves or g-g
c Jy

tsunami which have af fected or could lave affected the site. Availabic idi
,S>s h

+n

evidence regarding the runup ar.d drawdown associated with historic 3.Q.%
M., +. _: ;

tsunant in the same coastal region as the site shall also be included; Ys.[xtm .v.
..Lyys

|k0
W#P

i
--

|
- In the absence of absolute dating, evidence of recency of revenent n1v ,El?6/-

g' 'y' i.'h
Ji3 ? -be obtained by applying relative dat ir.;; technicues to ruptur.*d, offset,

dwarped or otherwise structurally disturbed surf ace cf near- .urr ace,

'

nitcrials or geomorpnic f eatures. . .q v
- The applicant shall evaluate whether er not a fault is a rag ble fault ~~~^ /7/

with regpect to t he cha ract erist ir n out lined i n, pa r ny.r app,(I * l'I()~{,[ O..i

' ,

(2), and (1) by conduct ing n reasonCn;e invoat,lpi lon us iny s.. I t ab l e- j.,
_ , . . ,

( ycologic and geop hy n ic a l _ _t cc hn i rps,c a . . .j
*~.

.

,.a
'

..
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+ .'* :)' ' ' L.<%.i co.m LL;%M2Eikis$24-CL -QLLh.t.1rn..

C.f 1
.

k.Y.)~ * '
.

.i. 3
3@;;;3
.e; . . 's
4:e:. .
M}i.,: .i.

(ii) Local features cf coastal topography which might tend to modify (. h.N
c qy@X^YT. 1

tsunami runup or drawdown. Appropriate available evidence regarding 1f.1 ;

historic local codifications in tsunasi runup or drawdoim at coastal ;;,v.m. -
L.,...kh'

g
c.

',y .locations having [sinib r] topography similar to that of the site shall
.'W

also be obtained; and (rQ:f-3. ?;r
(iii) Appropriate geologic and seismic evidence to provide information NT .

!y ,jh
n .i.i

.*.3
1

for establishing the design basis for seismically induced floods or water I.;d. 's ;

*['f ~.

vaves from a local offshore earthquake, from local offshore effects of an gi qq
LD

.Donshore earthquake, or from coastal subsidence. This evidence shall be g.)de3
*

determined, to the extent practical, by a procedure similar to that
o

required in paragraphs (a) and (b) of this section. The probable slip g,
M. '.'j.9characteristics of offshore faults shall also be considered as well as ~ie.QC
hkthe potential for offshore slides in submarine material.
@55
;ftn

G .c *-;g'ig'h(2) For sites located near lakes and rivers, investigations sinilar
i.

to those required in [enb] paragraph (c)(1) of this section shall be [.h[d2w
carried out, as appropriate, to determine the potential for the nuclear

I.',7'- M
i
; power plant to be exposed to seismically induced floods and water waves [. . y,

| .&
, , . 'as, for example, from the failure during an carthquake of an upstrear. >-

i

| k}
dm or frem slides of earth or debris i$to a nearby lake. 2.i.;.* 3

..

La' 9f

5||
V. SEISMIC A'.7) CEOLOGIC DESIG'; P.ASES ;." 1

, - .

(a) Determination of Design " asis for Vibratory Ground Motien. ,L (.

; . .y.

The design of each nuclear power plant shall take into acccunt the poter.ttal i

,'y
\ .-,
,

I

*

|
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a w .9.
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MbQ
W"h.$h,0effects of vibratory ground ciotion caused by earthquakes. The desian basis
u.A g-. -r

?pfor the caximum vibratory ground motion and the expected vibratorv ground $3NN,z
notion [4e} r.hould be determined through evaluation of the sci inolorv, g

M%M,gthe site
%${ngeology, and the [geelegie-end] scismic and geolonic history of ,e

qw
and the surrounding region. The most severe carthquakes associated with gg

LT433
tectonic structutes or tectonic provinces in the region surrounding the ,.5}}

9
+ V)'Q

site [nce] should be identified 1 [hy] considering those historically p gq
. 4;# q

reported carthquakes that can be associated with these structures or .

provinces and other relevant factor _s. If faults in the region surrnunding
- js

the site are [aceive] canable faults, the most severe [ expected) carth- 1
i

kr )e '
quakes associated with these faults (see] should be determined by ale.o i

g. .
' * * *

considering their geologic history. The vibratory ground ract ion at the ;

&

site [4e] should be_ then determined by assuming that the epicenters or [[
in b.w

[regienn] locations of highest intensity of the carthquakes are situated q.-g;A4

t' yfd-

O
M)isiat the point on the tectonic structures or tectonic provinces nearest to )*

the site. The carthquake which could cause the ruximu: vibratory y,round %.j
ef$r.T.

motion at the site [4s] should be designated the Safe Shutdown Earthquake. iMb)
a y:'i;|

, . .

01. 2I
'

i . .. <1he specific procedures for determining the desien basis for vi' r .tnry ..jgga
twx#

ground motion are given in the f ollowina [necesen*] paracroph.i. Q[]
T'ir!

$$f
.

L A'.:#(1) Determination of Safe Shutdo.en Earthquake. The Safe Shutdown tW
qd5

Earthquake shall be identified through evaluation of selsnic .m i geoi.ga y,,;;
<

.

inf ormat ion developed pursuant to the requirenent s of parar.raph IN) . . . . t

t 1
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g. 5%(1) The historic carthquakes of greatest c:agnitude or intensity which
WPb[,3have been correlaced with tectonic structures pursuant to the requirements
&~*4

of paragraph (a)(6) of Section IV, shall be determined. In addition, for $NT
?! !$

[aetive] capabic faults, the information required by pc.ragraph (a)(3) of M
.m, t,i

Sectio _n IV shall also be taken into account in determining the carthquakes 1
1

of greatest =.tgnitude related to the faults. The magnitude or intensity gj
'of [these] earthquakes based on geologic evidence may be larger than that

%
''

1

of the maximum earthquakes historically recorded. The accelerations at
e .

the site shall be determined assuming that the epicenters of the earthquakes ; A

hi
of grec. test tugnitude cr the (regiens] locations of highest intensity p SJ

4 .m

. . .I'
related to the tectonic structures are situated at the point on the

e.
structures closest to the site; @

(ii) Vnere epicenters or [regtens] locations of highest intensity of

historically reported earthquakes cannot be reasonably related to tectonic
y. .k1

structurca but are identified pursuant to the requirements of para;;raph 7d
7 g

(a)(6) of $_. etion IV with tectonic provinces in which the site is located. g-
WMA

the accelerations at the site shall be deternined assuming that these Arm
hN

carthquakes occur [ adjacent-to] at, the site. ",d.(
m.a
M d '.i
I4

O,(iii) '."nere epicenters or (regiens] locations of the highest intensity
,I ' . %1

" .f'XKof historically reported carthquakes cannot be reasonaoly related to j$. ;d}y
,

au s -
g$tQ,

tectonic structures but are identified pursuant to the require =ents of

g'52[
|

paragraph (a)(6) of Section IV with tectonic provinces in which the site g
-r , f a

is not located, the accelerations at the site shall be detemined assiaing (;.,.ny
' <.;
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that the epicenters or leegfene} locations of highest intensity of these %+%e
spt

carthquckes are [4ecoeed) at the closest point to the site on the boundary k.
h-RY.

of the tectonic province; k

(iv) The earthquake producing the maxirum vibratory acceleration at [j
.> C N

the site, as determined from [e'shdivisiens-(4)-threngh-4444)] paragraphs [

(a)(1)(1) thrcugh (iii) of this section shall be designated the Safe
bgn

Shutdown Earthquake for vibratory ground cotion, except as noted in MM.z< %

[sehd4visinn-(v)] paragraph (a)(1)(v) of this section. The characteristics

of the Safe Shutdown Earthquake shall be derived from : ore than one earth- h;dd*

quake deter =ined from [enbdivisione-44)-threegh-44fi)] paracraphs (a)(1)(1) gr3
through (iii) of this section, where necessary to assure that the maximum-

' j
u

vibratory acceleration at the site throughout the frequency range of interest k
N,L*Y

jis included. In the case where a causative fault is near the site, the
%??4

My(g
4Feffect of proximity of an earthouake on the spectral characteristics of the

%w.Safe Shutdown Earthquake shall be taken into account. In order to conper. sate
. . ,
e1

for the limited data, the procedures in [sebdivisi>ns-(s)-throeyh-fisi)) c%Uri.e o.e sj
paragraphs (a)(1)(1) through (iii) of this section [=4ee W} r. hall be applied % $m

(E4Q
in a conservative canner. The taximum vibratory accelerations of the Safe Q hj

y.fy J

{!.g.v 0J. JShutdown Earthquake at [ehe) each of the various foundation [ ] locations
h- <

$s$rof the nuclear power plant structures at a given site shall be deter-
. .. 3,h

ained taking into account the characteristics of the underlyinc soil ,Ti y
$YO N

r.1terial in transmitting the earthquake-induced notions, obtained pursuant ;y" . 3

{?q? 3.7
to paragraphs (a)(1), (3), and (4) of Section IV. The Safe Shutdown jy

d
'.b $!1
s;
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Earthquake shall be defined by response spectra corresponding to the maxi-

h{. hi?.A
J.g'T(r.aun vibratory accelerations as outlined in paragraph (a) of Section VI; and-

;,
(v) tihere the maximus vibratory accelerations of the Scie Shutdown

. 3 - ;;.
..

c?."5[Eart.hquake at the foundations of the nuclear power plant structures are
e$3%g J

e
sn

deter =ined to be less than one-tenth the acceleration of gravity (0 lg) as Di?
LW?G

a result of r.he stcps required in [e sbdivistens-{4)-threegh-44vi} para- ih,[
LfM"O,
6., !c
'~

graphs (a)(1)(1) throur.h (iv) of this section, it shall 1e assuned that .-i

095
the =aximum vibratory accelcrations of the Safe Shatdown Earthquake at ,1Q-j,eq

gag.
these foundations are at least 0.lg. 2/63

(2) Determination of Operating Basis Earthquake. The Operating r*

> 'k
tbasis Earthquake [-ny] shall be specified by the applicant after considering

4 [d.[the seiscolo:v and geology of the region surrounding the site. If vibratory r
a .-

b. ; a

$. , f5l
ground ex) tion [eeenes-whieh-produces-a-eeximum-neeelerneierr-ebeve rG5r.-at-'iny

a

ry
fenndetien-ef-the-nuelear-rever pinne-eerectures-ce-wh4eh-exceeds) exceeding y

qM:1:
that of the Operating Easis Earthquake cecurs, [whie'r ever-is-grencer-) jp

~ M. q.Skle. ??shutdcun of the nuclear power plant will be required. Prior to resu ir.g
rre' * s i m,f

operations, the licensee [ehellr] will be recuired to demonstrate to the ,{s)
. > . .
P./y. .- y,f{Cc _.ission that no functional damage has occurred to thr>=c features

..

' '' ' qnecessary for continued cperationr without undue risk tr> the health tm -

*. m

.Dsafety of the public. The -aximum vibratory ground acceleratica of ti c
. M..t.

*

0;c ra t in:: ?. asis Earthquake shall be at least one-h alt the reixir y A, . >

'[1I
'

vibratory ground acceleration of the Safe Shutdown 1;arthquake.
D

(b) Detemination of ';ced to Design for Surf ace Fe. ult i .g. In crder
.

to deterr ine vnether a nuclear pcuer plent is required to be cesir.i:ed to
.
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N.dN)
withstand the effects of surf ace faulting, the locat ten of the [*4ee] nucleat ;.sp.d'

M
&ae

power plant _ with respect to [eeefve] capable faults shall be ccn'.idered. The 4*,1JjW.m
area over hich each of these faults has caused surf ace f aultin:; f n the [ |I

~

fdI)0
%'

Gpast is identified by capping its fault traces in the vicinity of the site. h.n;;y
GritL

The fault traces are sapped alc>ng the trend of the f ault for 10 miles in QS-y
{L..a,w.4. 3,, ..

both directions f ro a the poir.t of its nearest approach to the .t *4 ee] nocicar ga
h w

9..

h3i'ilpower plant because , fcr ext _=ple, traces rny le obscured along portions
$.'t'Q:g$

of the fault. The c.txfr:n width of the capped f aul t traces, called the Mr.!N
. &nw&yg

m 2)A p c.+control width, is then deter =ined froc this =ap. Because surface faulting

has scrsetimes occurred beyond the licit of capped fault traces or where 35m
fault traces have not been previously reccgnized, the control width of the y/CZ

).
fault is increase:1 by a f actor Meh is depc= dent upon the largest potent f al y,

QYearthquake related to the fault. This larger width delineates a zone, called .&.*/me
[. jag.}the zone requiring <*ctailed faulting investf ration, in s'iich the possibility
'

t . .v .

of sur f ace f ault in- be [eensidered] leternined. The following $
c.-

[seeeien } paragra:>N. . ..tli: e| e} the specif ic. procedures f or determinin;; ,A '.$. ;;g.
:..: %_- -.

@G r ,[<.kh..the : one requiring detailed faulting investig,ation for [nn-eetive ) a c a:. ?d e.-
[ t.%

,d
o E'?.1fault. L
*

,,

aj.

- 3 . :.

(1) Deternination of Zer.e Pecuirirm *.;etailed Fw i t i r.7 I r. ze s t i ._ i t i n . ...f
.'-

The zone requiring dc tailed f cultin,c investigat ion for [ *m ie t ive ] .i re. a' l ,41,

g *% .
,

.

1
'

..

fault which was investi atcd pursuant to the requirement of par.w.raph (b) (. _ , ~].,-

n

,

[(6)]g of Sect ic.n I'J shc11 te deterrine i through use of the f ollowing
'.8

'. '

. .a

| ,

table:
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($,VSTable 2

'.

Determination of Zone Requirirg Detailed Faulting Investigation ;.y.g'g
a b. ~

Magnitude of k'Idth of Zone Requiring Detailed IN,

Earthquake _ Faulting Investigation (See Figure 1) g'*[[I
b'"M1

Less than 5.5 1 x control width i-S$f,M

[$hf)5. 5 '). 4 2 x control width

6 . 5 ~.' . 5 3 x control width yg.g. g.

.c'
. ;W

$p?. ,M,,Creater than 7.5 4 x control width
L, . * C.

.,

'

'.

The largest cagnitude earthquake related to the f ault shall be used j Ne,
).'b h,

,41..

L ., d
in Table 2. This carthquake shall be determined from the infornation

g 'tq

ddeveloped pursuant to the requirements of paragraph (b) of Section IV
f ,

*for the f ault, taking into account the information required by paragraph i, ,

D J .h
(b)( M)](7) of Section IV. The control width used in Tabic 2 is detarmined g.1 j .A,c..c,

P an ,.y' w*;._.
.

by clapping the outer lic:its of the f ault traces from information developed If 5g'i
'S

fht ?. .[sebdivisten-W] paragraoh (b) [G)](7)(iv) of Section IV. g
purruant to y_ *.Wy-

~ , .J. - e,

The control width shall 'ce used in Tabic 2 unless the characteristics of Q.%y
.p

the fault are obscured for a significant porticn of the 10 r.iles on either _2 /F.. '.'
.

4 ':

side of the point of nearest approach to the [ site] nucicar power plant. '9 '-j~.

*g ?: w*3
u

In this event, the use in Table 2 of the width of napped f ault traces -

.~.44 5
note than 10 niles from the point of nearest approach to the [ site] N/..y;'

&Yh
e ' .7, 'r

nuc4 ear pc .er plant ray be appropriate. r.'.W .3
" r,7. :.

The zonc requiring detailed faulting investigation, as deternined irc . d. ; jg*
.~ .7.

<

- , . ,

Tabic 2, shall be used for the fault cycept where: Q, ":'

.
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(i) The zone requiring detailed faulting investigation froa Tabic 2 hb'

Y.N.9q
*

NIh. p$. b.<is less than one-half sile in vidth. In this case the zone shall be at least /
#

b]?/.4
%4 3

one-half cile in vidth; or os'E-

W k.<.
(1.1 ) Definitive evidence concerning the regional and local character- ['

b;a :y4"e ,

istics of the fault justifies use of a different value. For example, thrust 4 -,

. . >

cr bedding-plane faults my recuire an incrasse in width of the zone to b
??W

account fer the projected dip of the fault plane; or ffJf
@3-4j :.-.s

(iii) .More detailed three-di ensional in fomat ion, such as that obtained p;q
frus preelse investicative technicues, may justify the use of a narroser*

g+sh
( .

zone. Possible exa ples of such technicues are the use of accurate recorcs
,

ws -
fras closely spaced drill holes er from closely spaced, hich-resolution $.

-

h.:mj

offshore geophysical surveys. hMp~

In delineating the zene requiring detailed faulting investigatien [$'jM
%d

for a fault, the center of the zone shall coincide with the center of the

g{efault at [4es! the point of nearest approach of the fault to the [eieel
n. ,, ,
af p#.nuclcar power plant as illustrated in Figure 1.

fh>h(.
%

gh(c) Determination of Desien Bases for Sei nically Induced Floods an!

.

{. M[Vater Waves. The si:e of seismically induced floods and water v ves which -

W,- p ;

could affect a site from either loc,11v er distantiv cenerated scisnic IIIjd
; :.r.'d

act ivity shall be detertined, taking into censideratien the results of tix .; .

..

invertigation required by paragraph (c) of Sectica IV. Local topograp'.ie p.y|ij
[kMb

characteristics which night tend to modify the possible runup and dravdow-- {c p*.)
r. v. , 8a

-t the site shall te considered. Adverse tide condit ion = shall alna t e ; .) ,* . j
,,, : ~....

. . .f,
s

taken into account in detemining the ef fect of t he f l arwi r. mr' va nn m
, .:

+ e

-u- tnciosure r,- ~ I
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the site. The characteristics of the carthe iake to be used in evaluating %%--
*

e-y
the of fshore ef fects of local carthquakes shall be determined by a procedure 'N.)

?*.Jr ?.

tR 5similar tc that used to deternir.c the characteristics of the Safe Shutdovu
3

Y'be;jk
IpEarthquake in paragraph V(a).

yG.S.1t,.'g(d) Deternination of Other Design Conditions.
. . . , . .g .>

(1) Soil Stability. Vibratory ground cotion associated with tl.c Safe Yd.s_ e p'
.1 ..q j

.

Shutdown Earthquake can cause soil instability due to ground disruption such
, . N.. ,.

~ ?.'<

?.m
as fissuring, differential consolidation, liquefaction, and cratering which #'f.i

q

is not directly relat ed to surf ace faulting. The following geologic features 3
<:; ,

which could affect the foundations of the proposed nuclear power plant
* .1 ;

.

structures shall be evaluated, taking into account the information con- . ,

cerning the physical properties of materials underlying the site developed r4.:b\
y.-J % .'

purruant to paragraphs (a)(1), (3), and (4) of Section IV and the ef fects " ~ffi

.N
.$of the Safe Shutdown Earthquake:

b
(1) Areas of actual or potential surface or subsurface subsidence, jY

T..,

t .

uplift, or collapse resulting from: F .-l.d

If.M Natural features such as tectonic depressions and cavernous or ,
,

%.\NYka r s t terrains, particularly those underlain by calcareous or ether soluble
5.. ,%s |

-

M..Mdeposits;
.|%

_jd, Man's act ivitles such as withdrawal of fluid f ror or a.idit f or. ;nf; ?|;e(
%
%yy;'.Nfluid to the subsurface ( fle4ds] , [ er-m+neral) ext rac t ioni t } of -icer_ai r., :a;

"

{-or the loading effcets of dame. or reservoirs; and

Fe. . .,,..

M Regional [wrpinr.v] de f orr-at lon. .;
.,?i',

; . - ,-

..
..1

- 33 - Tn. . . : r c "/s"

N ,,
,

~ , .

,

. ,

a

I 1

7. =7 ..m r ,-- - .. .y , g, g .q,. - g
t %

..
_ . . , _ _-- -r

. g. , n :, _ , v ,. ,.,1.g.;x r_ i 9 _, . 4 cm ,243 __-1,. . c_ , ,,g , , . i _ . -wh <1 _

,

.



, ,._
_.,E -rlv i'~T~_WR"hn a:r- *r':.W:wJTyy .g_ y. - , , _ , ,

mee m. cwo,, ,. 7
,

a:,r
; :'py.

.
.

*

(d.Qf. - a w )).
* * *

as a
. .

Wa.Gr}
IjD8,i

gf
k,g %(ii) Deformational zones such as shears, joints, fractures, [nml]
gfggfolds, or ec binations of these features. W W-

(iii) 7.ones of alteration or irregular weathering profiles and zones of [.QI:
0',$

structural weakness cocposed of crushed or dis.turbed siterials, g.|-}
y ..:

(iv) Unrelieved residual stresses in bedrock.
S.Rocks or soils that night be unstable because of their mineralogy,
$*V(v)
W /. .lack of consolidation, water content, or potentially undesirabic response
q-Q.. L,,.e.M

3
te seismic or other events. Scis=ic response characteristics to be cen- Qs.$- 4,

?g:TM
f .

-V .sidered shall include liquefactien, thixotropy, dif ferential consolidation,
M N*-

'

#-
Lcratering, and fissuring.
kh(2) S1coe stabilite. Stability of all slopes, both natural and L br

artificial, the f ailure of Wich could adversely af fect the nuclear power d:;~.'
H Y
4 a

plant, shall be censidered. An assessment shall be c:ade of the potential <M ,/ >..N
* ^ -

ef fec'ts of erosien or deposition and of combinations of crosion or depo- 7 .

.45,y-

infomat ion concerning In gsition with seismic activity, taking into atcount
{QS$.

the physical properties of the caterials underlying the site developed Q.@
U*821

pur susnt to paragraphs (a)(1), (3), and (4) of section IV and the ef fects %di'88+]
fit /.;11

Ifh/[,'.of the Safe Shutdown Earthquake.
ih; .: ~.,;-; _.h

(3) Ccrlinz . tater Surply. Assurance of adequate coolin.; water s.o; .y L. * 9:
re oval stall be consid.: red :,7,'.

for emergency and lon;;-terr. shutdown %ccay heat m3 ;
*

,.z..4
j '-

in the design of the nuclear power plant, takicg into acce.4nt f>foniatic'- r ,- Q,r ,.
.c .-,'the site , ;. , .

'

concernin g the physical properties of the caterials under1vint,
. .w

de.eltpe. pursuant to paragraphs (a)(1), (3), and (4) of Section IV and N '' I ~
", :;-

of the *Saf e Shutdevn Earthquake and the desi..n t,..s t ; for ur fi re ', .

tn effect,.
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faulting. Consideration of river blockage or diversion or other, failures f ' {+[

$ W*:
Twhich may block the flev of cooling water, constal uplif t or subsidence, iM .xs

A'A
"' ' ,: .Y.''','IIor tsunami runup and drawdown, and [ef-the] failure of dans and intake we
b3d!Q <

[y.&g '
structures shall be included in the evaluation, where appropriate. g-

T.)k(4) Distant Structures. Those structures which are not located in h r

the ime.ediate vicinity of the site but which are safety related shall be [i |

,,{Ck
'

designed to withstand the ef fects of the Saf e Shutdown Earthauake and M. O ,

N.erOT5
n

the desirn basis for surface faulting determined on a comarable basis h@%N 9a

to that of the nuclear power plant, taking into account the material %
..e

)
Q .

h*.h,% .:underlying the structures and the different location with respect to that I i. '

of the site.
.

4. ..J 7Er.

$-
VI. APPLICATION TO ENGINEERINC DESIGN [ Grim %iA] F

rXfG1gem s
[ T h e- en g in e e rin g-d es 4y,n- e ci t e rie-4n e l ed ed-i n- t h i s-se c t i nn-n ee jd

p.-

intended-only-fer-genefel geldeneet-mee-deteHed-ce4eec4n-ice-,.essnie d'A 9vaw
||W.rjfr .de*4gn-nf-nuelear-power pleante-eve-heing-deveierede]
o:; n ..o

*. .

iM>gm''f-,
V,-

(a) Vibratory Ground Motion. .-J

T/J'f A.p(1) Safe Shutdown Earthouake. The vibratory ground motion produced ud
v._ . 4

by the Saf e Shutdown Earthquake shall be defined by response Epcctra d $A,
..s. 4,n;;

-

corresponding to the maximum vibratory accelerations at the elevations [J);jj
xs - ,

N/I.'of the foundations of the nuclear power plant structures determined pur- m.:. :;).

suant to paragraph (a)(1) of Section _V. The response spectra shall P. ' ' 9..'

' u ;;,,-

structures , d ).
'

relate the response of the foundations of the nuclear pow'cr plant
**;,'.Q

J,.
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* ng.
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-

- pe#.F]
p:i.- - . . .p
. . Wc < ,

to the vibratory ground notion, considering such foundations to be single- 3I,f
~

-jdi
degree-of-freedom damped oscillators and n'glecting soil-structut.e inter- Q;Q*Ce

?. .
'

*

n.;,e;
action effects. In view of the limited data available on vibratory ground f ;

:. c.W.;
motions of strong earthquakes, it usually will be appropriate that the f q' a|

v. .1s ; ;..;~ v

response spectra be smoothed design spectra developed fron [an-cevelepe-ef] y$
:ncyg

a series of response spectra related 'to the [cen.mred) vibratory notions yfg s.;
C :h.g

caused by more than one carthquake. %
.a - . . L a

'The nucicar power plant shall 1c designed so that, if the Safe Shut- ',; j
yys

down Earthquake occurs, [nii} certain structures, systems, and conponents

[i percent-to-sefety] will remain functional. These structures, systens, .

hand components are those necessary to assure 141)] (i) the integrity of the
@l%B

reactor coolant pressure boundary, [44)] (ii) the capability to shut down
!d-75

the reactor and r:sintain it in a safe condition, or [(3)] Qii,) the g ,

. . , , . . .
-|.a e

capability to prevent or niti;; ate the consequences of accidents which ''; e[g.;

4. .:M.
could result in potential of f site exposures comparable to the gi:ideline $g'J.T'

.

exposures of this part. In addition to seisnic leads, includint; after- .).N,i
c . :.Q)yte
j y/r.~!* -shocks, applicable concurrent functional and accident-tr.duced loads shall
v

be taken into account in the design of these safety-related strt.ctures, rj -j

~I@c.s
'

'

syrtens, and components. The design of the nuclear F ver p; ant sa.:11 wi;
. .~r. n

also take into account the possible ef fccts of tne saf e shi:tdown F. rtn- %
)V.%
..$r]quake on the facility foundations by ground disruption, such as fis .:rin,. .,

. .ww-
,..

differential consolidation, cratering, liquefaction, and lands.lidint , as :.t.

required in paragraph (d) of Section V. ,

The engineering c.ethod used to ensure that the resi.i red r.afety
t ,,,.,

I.
f unct ions are maintained durinz and .if t a the vihr.e re e re :nc .. t : r-. i

.d
5

- .'.1 - Ene;c ,.irt ";,"

I ,f'

,.'l<

- ;- ,r-,-r,. - . ?
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.hk-

Q.&
associated with the Safe Shutdown Earthquake shall involve the use of

'

4.,vggi.d%;
either a suitable dynamic analysisy [coch-es-a-ehe-hietory-eeehed;] w;%.eM, . . . +

;fd/to demonstrate that structures, systems w . , --or a suitable qualification test .; w I

1;g({, \
-:

h,g. ,,,,,.9
load s_,

and cc=ponents can withstand the se2smic and other concurrent :.4
,- v.jthe use of an equivalent static

except where it can be demonstrated that / .y

$h)
locd cetnod provides cdecuate coaservatism. Nw.y

g w'.s,%,.G . . .qsoil-structure interactionThe analysis or test shall take into cecount ;.

n.' '". y

It is permissible ZP{b
ef fects and the expected duration of vibratory riotion. CNbh

to [siiew) design for_ strain limits in excess of yield strain in so:te o ;g* &f

w
these safety-related structures, systems, and components during the Safe g> . . 'j

. -4c. t

conditions, provided FfShatdor.n Earthquake and under the postulated concurrent pN
the necessary saf ety functions are maintained. sgthat

[These-safety-reie.ted-etrueencee3-eysteney-and-ee v nente-sha14-alee h4....m.<;c

}MJ
be-designed-t e-withstand-ehe-eff ecte-ef-v&bratory-meien-et-es-lar.st-fif ty K$%&

peceent- J.-the-Ge.f e-Ehutdewn-issethatuske-in-en*hkatten-with-ether-epprepFlaf e
M.,h .y 0;JP|1 cf2

wu'
4 e e d s-we l l -w i t hi n-e i n s t i e-4 set i t e r ) $c-d.

:h$.?t],

(2) Operating Basis Earthquake. ['w"ne re-th e-a ppl ic an e-ch eese s-e e-d e ns p,n
'9

,@/#.)M ;

e'ne-e nelene-pewer-pient-ee-withstend-ehe-effeces-ef-en-@ereeing-Basis g. e.if
Easis Earthquake shall be defined by response gj ;

Fart ha sake;) The Operating
. U -]>c

systens, and components of the nuclear power .<M;spectra. All structures,
9.'~ . ,

necessary f or [pewer-c.eneretion-chall-be-deefr,ned-t e- vi tbtnnd] . , ' 'j.*
plant

conti: ued operation without _ undue risk to the Senith and safety of the
, t

,

e. ,

0

pub:ic snall be designed to recain functional and within ap,licahic stress I
, .i

1
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and deformation limits when subjected to the effects of the vibratory (h
,

motion cf the Operating Basis Earthquake in coc.hination with normal p%'ij
ddi)
'S$d--

operatinp_ lether-eppropriatel loads. [well-within-eiesef e-limie sr} The -

engineering method used to ensure that [ ell] these structures, systems, {.[2[]
and cceponents [neeeewary-fer-pewer generseien] are capable of with-

.~, ,

r4 ,

Up
WSNstanding the effects ,of the Operating Easis Earthquake shall involve h J
l..the use of eithy a suitable dynamic analysis [-:eh-es-n-eine-hiseery
[f,'sCQ
~.

Nnethed,) or a suitable qualification test to de=onstrate that the
,

_ structures, systems and co=ponents can withstand the seistic and other
Qg, ,

e 3

loap , except where it can be demonstrated that the use of an Y
concurrent

equivalent static load method provides adequate conservatism. The 5

y

analysis or test shall take into account soil-structure interaction j +4e,

..

effects and the expected duration of vibratory cotion. 7

ry,.s g
k!.t--h; -

(3) _ Required Seismic Instrumentation. Suitable instrumentation shall
*hhwRvbe provided so that the seismic response of nuclear power plant features ;@yN

Y)impor tant to safety can be deternined pronptly tc perr:it comparison of such p:wg1

4.>?AM-Qilresponse with that used as the design basis. Suen a conparison is needed ti < ~sg

f&rf1
J.

to decide whether the plant con continue to be cperated safely and to pemit
9 g. ;f

? n. Msuch tinely action as may be appropriate. , 3- s
'%
*; fd

These criteria do not address t he need f or ir.st rur.cnt.it ien that vnl f52|j!uq
% p.n

automaticall. shut down a nucicar power plant ---whs. .m

a n ea r t h o ua t e c.ec_u r r- b, ,' M d- Qc
which exceeds a predetermined intensitv. The need for such .f_ns t rt.- . ntat ian ~3.i. ..

. s. .':r ;

is under considerat f on. , ,,
--

. M,,,-a
' *

,f,.

c .s
'

b.
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1:ff[SQ. 8lCo) Surface Faulting.

[15?d>.j7d(1) If the [eeeeeee] [feeflity] nuclear pnwer plant is to be located y p :)
within the zone requiring detailed faulting investis;ation, a detailed f.>,if

,M
h[-fdinvestigation of the regional and local geologic and seismic characteristics wmye.u.e

of'the site shall be carried out te determine the need to take into account WWv n (J
L Nd<
ghsurface faulting in the design of th.. nuclear power plant. Where it is
hg3
d7(M .'determined that surface faulting need not be taken into account, sufficient

F2

data to clearly justify the determination shc11 be presented in the ,f.,N519
p%:M

.

s.

dlicense application.

h g,@qm-
(2) Where it is deternined that surf ace fault ing rust be taken into 2 ,,. . .f

*
account. [guideneel the applicant shall, in establishing the design basis

h

for surf ace f aulting on a site [shn11-be-ober.4ned] [ feen-the-deen-le $7[;*]
-,

'

LWK]
Technient-Infernsef en-Beevnene-24124; Triister4e-%rince-Fenle4ng-in %(b%W$'g

p{e *,. Fj .Gem e ine n ee l-Fn t.e ed-Gee ees-e nd- Adic een e-Fere s-of-Hew ic e ,"--by-Mr-G,-kni liar :
.~.n..>-

Ur61-Geelegient-5.srveyr-EM7 ] taire into account [fren-eie] evidence 'dj
7

7,x'?. R
Q:.

n $,)'concerr.ing the regional and local geologic and seismic characteristics
-

ru-

of the site and from any other relevant data, hyd;d
GQ:C.53
'g Ft J

(3) The design basis for surface faulting r. hall be taken into y,'Q
,A*:

in the design of the nuclear power plant by providins; rearnn.i;.le g
account

|My;g3,. py3,! y* arescr.t durh.y1assurance that in the event inf-ceenerence) of such
.

K. q-
faulting [n41] certain' structures, systema, and campor.cnts [4" raft""' ' . C, 0

s I

. f,i ;I1te-esietyi will re=ain functional. These structures, sy.tcos , and
,

'.-
,'^

dicosponents rare those necessary to assuro [fi)] Q) the integrite of t .. ,

.a!"

reactor coolant ;>r e. snu r e br.ond a r y , [(71] ( fj ) thu r a p ..I ,Ir v . s .... 1. . .s

.I

s.......... < - J'as . .1

)
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6.ws$.
the reactor and n.:'intain it in a safe shutdown condition, or [O)] (i i) h$.

@k'[
the capability to prevent or citigate the consequences of accidents %A

k.;I
which could result in potential of fsite exposurr.s co= parable to the guide- ? "^?

k

@2. ,S.Qline exposures of this part. In additicn to seismic loads, including
x r:

.

.k$af tt:rshocks, applicable concurrent functional and accident-ir.duced loads

W I.

fiffh'shall be taken into account in the design of such safety features. The
Av .m a;e.s

design provisions shall be based on an assu=ption that the d'esign basis $&%
$.*b

for surf ace faulting can occur in any direction and azi=uth and under any .

part of the nuclear power plant, s.nless evidence indicates this assu=ption |,

is not appropriate, and shall take into account the estimated rate at M.
.

which the surface faulting may occur. ;

, .

c *;

$(c) Seismically Irlueed Floods and Water Waves and Other Design >

..
-b

Conditions. The design basis for seismically induced floods and water (%l'd-si %
waves from either locally or distantly generated seismic activity and ETh

?ii
other des ;;n conditions determined pursuant to paragraphs (c) and (d) of hh

$/h
Section_V, shall be taken into account in the design of the nuclear JM

@.N
power plant so as to prevent undue risk to the health and safety of the [;%jy)

w. ...
public. 1,

M.F. r .,
-
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Effective date. Thin amendcient becomes effective on .* '}}{/hs

/r.''.p<; '1t
wei

(Sec.161, Pub. Law 83-703, 68 Stat. 948 (42 USC 2201) 3' "JD
3 it.-t.q
% W +3

Dated this day gy,3,

m.Q- . u+yv-
of 1973. j%4, ;)'
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ESCLOSURE "B" M.?|m6 w.eg

'5-)ht\'.N
List of Individuals and Organizations Submitting Co raents on Notice of M @b

3,21.hProposed Rule Making (361122601) Published in the Tederal Register,
,

$
November 25, 1971,1/ ' ~

..

ML y .#. ..k. r; .

1. Daniel N. Miller, Jr. , The Geological Survey of
.h;',;,fd

12/10/71 $fdisWyosing, Ur.iversity of Wyoning :S'/d:Td
12/13/71' .. rj,p . '

2. Larry Wi 11ams, Oregon Ervironmental Council , %.T:?

&k:f.S.Ny 33. J. W. Core , J r. , Baltimore Gas and Electric Company 12/16/71
'.V

u(5d.MN.
4 Harold Oslick, Ebasco Services Incorporated 1/6/72 ,..AvH,

$.Q4
5. Floyd L. Coss, Departcent of Vater and Power, 1/14/72 dQThe City of Los Angeles

b
6. Richard J. Holt, Weston Geophysical P.esearch, Inc. 1/17/72

#91Q
1/17/72 ,g.?r:gg

7. Rev. Daniel Linehan, S. J . , Boston College f.i. d
*

1/18/72
8. L. C. Dail, Duke Power Cempany yth

G#}r2'N1/18/72
9. J 3. Stevenson, University of Pirtsburgh L. ?',c .i .* s

1/19/72 p?cj4;-]
,

,'
10. R. T. Walker, Pub 1?c Service of Colorado ,

...ta.

d1/20/72
11. W. F. Sviger, Stene & Webster Engineering Corporation ,? ' ru <:.,

1/20/72 ' $. ._ny:, v
. x >3

.j
R. S. Hunter, i..cri an Electric Power Service Corp. ..

12. .%. a.-:. ,

1/20/72 ".,:f yf
13. Douglas H. Hamin on, Earth Science Associates u' ,y.

. _ . .

1/21/72 . c W9
14 Charles ? Kocher, Southern Californic Edison Co. , ';.e q

, % :. . ,; .'

15. Modesto Iriarte, Jr. , Puerto Rico Water Resources p'. ;,fr 4.
'

Authority
. <;. '

u,
1/21/72 ' + . . , ,

.

.. , . _

, ...i.

'

d
- Copies of ce=ments received are available in the Office of the1/ ''

,.

Secretary of the Ccm ission.
s
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16. W. H. Arnold, Jr., Westi.ghouse 1/21/72 Y &. .<dw. is.
s'. A:$f;.l

17. Philip A. Crane, Jr. , Pacific Gas and Electric Co. 1/21/72 t--t,

k@,Q:(J
A*

IS. R. D. Allen, Bechtel Corporation 1/21/72 y
g.u, , ;.,. . . .

19. Richard H. Jahns, Stanford University 1/21/72 %T'
V;rs usd

20. Vicent J. Murphy, Weston Coophysical Research, Inc. 1/21/72 %, a%
! fib?4.

21. John M. Vaage, Culf General Atomic Cocpany 1/21/72
4o .*,W(r'.

v
- i

%'y 4,S|22. Robert !!. Bryan, ' Oak Ridge National Laboratcry 1/24 /7''
f 3'%

23. Joseph C. Fischer, Dates 6 Moore 1/24/72 MWhNsdWC
in 124. A. P. Bray, General Electric Company 1/24/72 ' fay.

M.'Y?
25. J. J. P.':ticoe, Sacramento Municipal Utility District 1/24/72

-

, . . l.:'.v

%g[..
g v

,M26. Ja:tes E. Watson, Tennessee Valley Authority 1/24/72

y g[.%,
' ~Y

27. Neal L. Moylan, New York State Stomic Energy Council 1/26/72
s k. L--
St ]

28. D. C. Switzer, Northeast Utilities Service Company 1/27/72 .-e
,

N..D. %e
W

29. Lrtin R. Engler, Jr. , San Diego Gas & Electric Co. 1/27/72 a,,, j

.:ah![.5
i).7Qy30. J . t. . Ward , Sargent & Lundy 1/31/72 i .

,

$N'T&
31. Ja=es F. Malloy, Babcock & Wilcox 2/1/72 %n

'

5"J:'
32. Jchn D. Hoffman, Sierra Club Legal Defense Fund, Inc. 2/22/72 fMMT'W, :n 2: ~

3-
33. George A. l'icrsch, Cornell University 3/29/72 C.. ,.^[w.d.-:,*>,

34 Cary .B. Griggs, University of California, Santa Cruz 5/26/72 .< QJ's
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ENCLOSURE "C" yfq ,Q

C'*A?

l|.6%,t.,
.

1|

I %n
g M;4 J

Su ,,ry of Significant Co==ents -

L'$'f.kReceived and Their Resolution
(bj.%

p[{.nja. Cornent - The procedures set forth in these criterie are too rigid,

and c>ay with time discourage the use of new techniques as may become

S; $.-o$).1
'8available.

d;st .u
.

. .
a -

Resolution - Changes have been made to give greater recognition to j
m

advances in the state of the art. For exanple, paragraph (b)(1) *~"

4..,r
I

%[jg]
of Section V has been revised to permit the use of narrower zones

r
requiring detailed faulting investigation than these specified in gg

,).a. mM'-*

Tr.ble 2 of paragraph (b)(1) of Section V -hen justified by core
4

bW)detailed three dimensional information, such as that obtained from '

,h ,*y:'
q

offshore geophysical surveys. W.
r .YtudWQQ '' ;1

b. Co rent _ - More definitive criteria should be set forth for evaluating :a :,,4y . -4cW d, ., '

the adequacy of a particular location and for the proper design of a t. w . * -

.

WM44
r.'e iL i.hnuclear power plant at a particular site. .\ 3%, v4
,a m. -!'?.,P

.

.e. .,

Resolution - The Seismic and Geologic Siting Criteria are inter.ded 't % :
. . , . .

*,C Q
to provide requirenents for site investi;;ations and evaluations.. gi;w

N;, ;dh. ,;
-.~t-

These criteria will form the basis for devalnnn nt of re wilest rary m.
''r ' s .

C.u id e .e , whic h wi l l include numerrion arcos a e rl. 4. =. a. l e pa e.t al I l l e < . 4@,
-r .. ,

m

: , , ,9
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h. .,:Ab

a._ i.r1- -
. . . sini,J4
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.

-

t:.w: g
| h:$'

icq
?.;9I
Mc..liquefaction, transsission of vibratory ground motion to the

foundations of nuclear power plants, da: ping factors, and acceptable -

.
..v.,.,.

soil and rock investigativa techniques. This task will require a h-[d;
kLFiT'^

number of years to complete and will provide detailed guidance for d
Y 0

evaluating the adequacy of carticular site locations and for develop- f *3
v~ r

bing the proper design inputs for these sites,
-I

Seismic design criteria and analysis require =ents are also being bj:Tr.y
R.0dM

Eddeveloped. For exacple, a special task force under the sponsorship

of the A.S.M.E. is developing seismic design criteria and analysis
r

*

requirements for code system components. It is intended that these
i. d
&criteria and requirements will be included in the A.S.M.2. Boiler J

?

and Pressure Vessel Code, Section III which has been adopted as a. $%' f
#

P, .
- .s

part of AEC regulations. A.s .. ;
s

$. I
c. Con =ent - The criteria should better define the Cor=iission's role with Ih*AY/.

prnn
, mit ',

[Mijf.T;9j|regard to review of Opplicants' data, investigations, and desir -

,

to issuance of a construction permit or an cperating license. gikG
% .

.fh|$
A.D
f kResolution - Section 1 entitled " Purpose" has been revised to refer-
w .u' i4f#'

ence General Design Criterion 2 of Appendix A of 10 CFP. 50 which ,g%,, y
,'

defines the Co=sission's role with regard to the ability of safet ; g?80
t . Uw

related items to withstand the ef f ects of natural phenonena. .Q.4.A,

k.
D$N
c.-y. - M

M5;Ql
' .2

Q;.')- 51 - Enclosure ''c" .

_.y; . .
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~?y ,

@S.
?.. W,'*

. W~..1
Mdi",s wp
r -, x 1..

M
d. Com ent_- It should be made clear thet all necessary site a:53g- ,

investigation vill be permitted prior to the issuance of a hNd
W

f.
;,
,.

construction permit. n -

;,-

Resolution _ - The section entitled " Scope" has been revised to state %

h,
specifically that the investigations described in Appendix A of N$

100 fall within the secpe of investigations permitted by ~qPart
# %.~150.10(c) of 10 CFR Part 50 n ith persits site cyploration prior

.

r r
J C .7

to issuance of a construction permit. &$5?0
- -%

j Cp
Cornent_ - The section entitled " Scope" should be revised to better

5e.

' define the term " unusual geologic or seismic areas." .r ,

.....m
,.--IM ,

g
Resolution - A change to the third paragraph of this scetion has been g~,y.4

.C9 .
sade to reflect this ce =ent. e. ..

|-

W' W
they are not f @

Comment _ - The criteria should make it clear that W s4
NUDf.

intended to address the subject of " volcanism." V;j.Zns .xg
,w,

..i

;,"

Resolutien - A change has been made to the section entitled " Scope ;, m
IfM

to reflect this co==ent.
.yg ,p-

' s'-;*h ?
,

RME
t.:i ,

Co!.:nen_t - The criteria should specify pertinent modificatiens to
uj.m

'N3N

f!W[i$
g. -

T: 1
Mercalli Scale and Eichter Scale. : ,

E2. r.
c

. 1desirable to provide , : y,,3 -Resolutv_n - The Regulatory staf f considers it
, . .

}}:
flexibility f or the use of all of the availabic data in evahating, 2m'

- |.
'
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hD.T

|5,%g,

* .< .
, . . .

L;.

.s c.[.\ .
*

p.p.2
.

M .N
i M

the cagnitude and intensity of the maximum earthquake potential. C.r +.j
D-j
h*dThis data may be available in many forms, and therefore, a
o .p,-Es .

$}f(O|requirement that a particular scale be used is unnecessarily
% );:~(Jy.restr ic tive.
~$ .'Q)!!I*

4

h. Cocznent_ - The criteria should define the Safe Shutdown Earthquake hlhe
fW

lrin geologic terms rather than in terms of how it will be applied to i t.n
?i G-

b[a/3jthe plant design.
... '

gr.1
@ *l)
4' ."}qResolution - A change to the definition of the Safe Shutdom Earth- Q
t y

i Qquake in paragraph (c) cf Section III has been made to include
. -

consideration of regional and local geol'ogy and seismology and
f.sk Q
r

UM27specific characteristics of local subsurface material in evaluating

the maximum carthquake potential. ,%r ~. '-Q

h
%u;os

1. Cerr.cn t - The Operating Basis Earthquake definition of paragraph (d) '$ r. os;
Q4 ,

of Section Ill should relate: #f)/
dY.D
MN(1) Only to safety related features of the plant and not
n.-.6. <m

DT[)to features necessary for power generation.
LQ

(2) To the level of expectation of occurrence that could be h,IYL
h 'Od

expceted to occur at the plant site during the life of -!J j

.. @
[ ck[lthe plant. -

.-

.n .:

.g J

Resolution - A change reflecting this comment has been :.ade to . . , ,

'

.'
'

paragraph (d) of Section III. The Operating Basis l'.arthquake has

>W
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g
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;::-0, 4
:-c y?. ..

t t s -.v.*. l.
*

s c.w e,

n.vy
,%. ..~ '*i ,

Z iv'

S*Y. d'''
'v? wy,

rw. .

also been redefined to include a consideration of the regional and (;j

local geology and scissology and specific characteristics of local ij
p'$3
WQsubsurface caterial. : ..-

*'[.P_ .,,g .['

g' h, S+:" 4.

j. Cornent - The tem " active" f ault is ambiguous. There has never been g.@,!,W
. _.

s:

general agreement among geologists as to the definiticn of an " active" ['* .J

$
'

<

fault, and it is too cuch to expect that adding another definition g ,,p

g$hIY
y:r.1will cir.rify entters. Suggest use of the relatively clear term

I.J'+.4$;hyA" capable" fault in place of " active" fault.
~o dy

Resolution - The term " active" fault has been replaced by the tem ,

g" capable" fault throughout the criteria. .

,
I L

k-4 'd
I

k. Comen t - In paragraph (g)(1) of Section III delete the phrase "or
'$

# '
more than once in the past 500,000 years" since there is no way in .

which it can be used without requiring extraordinarily unusual 'q
-

, ,

!{ y,,geologic data. x.AW4
sy .

F.esolution - Paragraph (g)(1) of Section III has been revised to fgjf |
h'~-@:MfgDe[Jlclarif y the original intent that movesent of a recurring nature
] .r-.Qwithin the past 500,000 years should be used as a chars:teristic r.y

in the determination of a "capabh" f a21t. Further, a fcotnote has 'I|,ty.

COe?X
been added to paragraph (a)(7) and (b)(7) of Section IV to e .phasire ,M*;>m;#'@ s

r., ;:Q,c,L

the use of relative dating techniques and other geo= orphic evidence . . ,

J:|f:. , :|&:|,i
7. .-7 .:c..z-
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,

'
, ;- -

, ,si..

p|N~.1
- P ',* f.9. !84 .

E.. , p*. a..

$DNb
hdin the determination of recency of movement when absolute dating *$p-yy

evidence does not exist. [i
n,.
2;fh41. Cornent - In paragraph (g)(2) of Section III Puerto Rico is included !,WM
.W4O

IhMehas an area having well-defined macro-seismicity-fault relationship {fgy
. #5W-alchough there are no known active faults on the isinnd of Puerto ( j
. a(

Rico. It is recoctmended that Puerto Rico be excluded from the N' >
Q ||-

category. Further co=ments received from the ACRS,Seir=ic Sub- ?Ndj
ffcocmittee indicated dissatisfaction with the regional approach of hj ;

paragraph (g)(2) of Section III shich lists instrumentally well

determined macro-seismicity fer only those faults located in the

continental United States vest of the Rocky Mountain Front or in f.C $,Aj

Alaska, Hawaii, or Puerto Rico as one characteristic cf an " active"

isfault.

h-h]
pa

Resolution - Paragraph (g)(2) of Section III has been revised to $p
y
N...eliminate a regional consideration of characteristics of an " active" 9W'i
N h"(" capable") fault and to define one characteristic of a " capable" b$U
Nj

f ault as "nacro-seismicity instru:aentally ' determined with records P
k&c*-of sufficient precision to demonstrate a direct relationship ith bl.M
IE.Y, g*1
-@,

ltdthe fault."
ai r *m
> . ,f. g,+sg

h;&|R,}). m
,.

|c. _Com .cnt - A ntenber of connents received expresr.ed concern that the d.9
. c -Q. -:

;e

criteria place the hurden of proof upon an app 1 trar t t n <?a amt e ,8 *- Ven,}ny
- 2 {$-

4=Y,, a. >. .

,"!h:;

.p
t

.

e
* 'A

|a,

~ :. <
_ ;? 4

i

: J
s.3

.s
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*
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I$[k')t.

W[v])
I

$that a fault is not an " active" fault instead of requiring an
%Gb

applicant to make a reasonable investigation to determine whether (??q
'

a particular fault exhibits any of the characteristics listed in .
,

paragraph (g) of Section III.

Y |
Resolution - A footnate has bcen added to p.2ragraphs (a)(7) and $:" i

4

r:*4@$
e

+.(b)(7) of Section IV which requires the applicant to evaluat- X
fwh %gj;;,whether or not a f ault is a capable fault with respect to the
gn;.?

'*7'characteristica outlined in paragraphs (g)(1). (2) and (3) of &
Section II ..onducting a reasonable investigation using suitable IMw
geologic ar. ophysical techniques.

f.kP b
(G,.fa".dRevise the definition of a " zone requiring detailed faultingn. Comacnt_ - &

investigation" to prohibit building a nuclear power plant anywhere hj
45tN1

within the control width of an active (capable) f ault or on top of th''t eQ%y 'ip

an active (capable) fault. 333s.
,

Sf-
Resolution - Paragraph (j) of Section III has been revised to clarify / nf;d~

,e s,
,T- 3(g , ,.
$k. 'j

the original intent that a " zone requiring detailed faulting investi- -.s.
5 '''

jgation" is a zone vnhin which a nuclear power reactor ray not be
:%)'

located unless a detailed investigation of the regional and local .DLl
( g '. e.

geologic and seis=1c characteristics of the site dece'strates that [[,,"j
Y^ ]f

the need to design for surface faulting does not exist or that the MN
q ,v :

J

design basis for surface faulting has been properly deterrtined. y i . ~I
I

#. . c

s .y
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4., y- -. .

t . ",8 ;f].
'

i.i q:P;,
.

.

.q. . . .

[8- -

o. C = ent - In paragraph (1) of Section III redefine " response spectro ="
05L

by relating oscillater acceleration, velocity and displacecient to pW.47 3,

i *;r. '
natural period and da= ping. 4, s .. ,i.

k,t?. un)1:f t.0
Resolution - A change reflecting this co;=ent has been cade to (.hj

[. p .7
I

'L.~d.h.
paragraph (1) of Section III.

:;t

ry N
a rIT 4s

p. Coc:=e n t - Investigations for vibratory Stound cocion should include Jf;. tM
@ M. <

consideration of hydrological conditions. Vy; v.s;9

kN~n)
M
.* ?s

k)Resolution - A change reflecting this co==ent has been =ade to )

paragraph (a)(1) of Section IV. >

6.wd'Jl
yyf**9 '

- q. Coc=ent. - In paragraph (a) of Section IV entitled " Required Investi- 3,- |

.W

a.p[!d$ dfgation f or Vibratory Ground Motion" the full investi;;ation of
h ^9v.bparagraphs (a)(1) through (a)(8) of Section IV should be required in
{'i'
97)all cases except where there are no historically reportec carthquakes

g :[H .-
i

M :'of potential significance to the site, and no faults within 200 =i.e
[(,h.'

$y'1M. Mof the site.
:r

H%

F . AlllResciution - In para:;raph (a)(5) of Section IV the criteria re;uire
s np
? !. .

censiceration of all historically reportec earthquakes which have d,'gl. .q. ,;,

n.r, u
af f ected or which could reasonably be expected to i. ave aficcte i. the N~:p, i.ls

,, pn
o.9.''

site. Paragraph (a)(7) of Section IV requires t h c.t for faults, a:.y , .. ]r . ,'
, >,,. 3-

part of which is within 200 c>iles of the site and w..ich .ay be of - c(
;-'1

*

}significance in establishing the Saf e Shutdom F.arthpaic, a deter- >

,.)
cinaticn be v.ade whether the faults are cansfuerN :o b. ca;iable , ,1-

,,1c.

* *
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*
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$'f &
N[t; q%.IQ. (faults. Further, guidance is provided in Table I to establish the

g[n:-1['-yh)significance of capable faults. This is considered to be sufficient
. e-, Q-

to establish the scope of investigations required under paragraph (a) 48)w.@..jYW
EA .,t1

of Section IV. }j
4G

m.**0 e
T[.rq.hi i-

r. Coment - The criteria should clearly state that the most severe
FtM

possible earthquake and surface fault must be the design bases in Y,f
'

g e.e
' Wti;j.4all cases.

-SQf*

Resolution - The definition of the Safe Shutdown Earthquake has been ~ 4

(f
'

revised to require an evaluation of the raxi=um earthquake potential .h 7,j-

considering the regional and local geology and seiscology and specific U"
"

.. ':

/. I"@n
K

characteristics of local subsurface material. }4en

1 4. .*
s. Coment - In the case where a causative fault is near the site, the

effect of an earthquake on the spectral characteristics of the Safe $ "f''. . -f .Y

Shutdown Earthquake should be taken into account. F; .4.p- ,)
" * -

hIh|
p Ni

Resolution - A change reflecting this co= ent has been made to (Jg '

pd
h[p.Qlparagraph (a)(1)(iv) of Section V. m,: -

Qjs: '

#-

' ,!.N; .h:t. Coment - A number of coc:=ents were made which reilect concern over rg3 ;.
-~

y,$gykthe need to shut down the plant following an earthquake greater than y;;

%"'? %q
the Operating Sasis Earthquake. Many of these concerns sten fron M"|w pq

p .: .. ..

..,T.,,,'4/words in the proposed rule which require that the licensee de.nnntr.ete
s .n. v. 3
[.{;hto the Comission that no f unc t ional damr, h: .. m e .ir r...! e, e nm:.
- . .. e

$a t lj[c % Def c4SE f *[ bI I' OD I n'I OD $I =

y3 ,_ . s

' * * *'. '. k's., g, .

' ~ . . .

.1
<:
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jp[q%w,

k 'mY
'

d. . ,

wo pe-
f.w, <

Q%""

l5Df*

g.;
Resolution _ - Paragraph (a)(2) of Section V has been revised to D

k.cf1
. 3. 2krequire the licensee to descnstrate to the Commission that no .m

w.

functional damage has occurred to those features necessary for ex;'
nM.continued operation without undue risk to the health and safety

$b
p.,yy

of the public.

f*(@/(,@hu. Conner.t, - In paragraph (b) of Section V, the reference point for

d 'Q]tracing a fault should be the reactor and not the site boundary.
i .<

e..
-
"

Resolution - A change reflectini, this co==ent has been made to !]
' guil'

paragraph (b) of Section V and to Figure 1. y
k
5

z(
v. Ccement - For thrust or bedding plane faulte the criteria should

D. u. h6
require a zone of investigation which extends along the projected @bQ7

.,[ I;a$
*

dip of the fault plane.
.

- % i

V31
Resolution - An example has been included in paragraph (b)(1)(ii) ;',p pj

.W
% 43.3
Wu ..

of Section to emphasize that regional and local geologic charac- pw'

teristics of a fault ray require a dif f erent control width, for the 3..
5

?ES$
zone requiting detailed faulting investigation. g

L.P-:-Q)
? ?d %

Co- ent - Paragraph (d)(1)(1)(b) of Section V shoulc be expanded qp)
w. A, Q.1

to include the loading effects of dans and reservoirs. f5S
Q%]
!;t e r

Resolution - A change has been made to paragraph (d)(1)(f) of 2f?,b

b[%
Sect. ion V to reflect this co:=v-nt . Furthcr. revi s ':,ns i..:"o been >:m

n, . ;<.

.A
.J':j
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x. a

h. mhTmade to Section IV to require consideration of the possible of fects
Vs.!n

of fluid withdrawal or addition and the loading effects of dans or h:N
f*Q

reservoirs during required investigations for vibratory ground h 'h
[<@*MM. #1notion and surface faulting.

@~/@}x. Coc ent - The criteria should define rnre clearly the Safe Shutdown g
. s.

Earthquake requirements for auxiliary structures located a consider- (f j
'fsh.able distance from the site. W

, mm
, (kdt

b
Resolutfon - A change reflecting this co:xsent has been made to '

_ q

paragraph (d)(4) of Section V. |

y. Cot:,ent - In paragraphs (a)(1) and (a)(2) of Section VI, qualification
fj <g.,t. 5

. 49.

by testing should be considered a suitable substitute for dynamic e[.'M$ .

P 3[,['4
g
$analysis to prove the seismic capability of systems, structures and
?!W$,$

fhh,cc=poncats.

Wef.9
'

gyp
Resolution - The use of suitabic qualification tests to demonstrate %

px/s
that structure, systems, and co=ponents can withstand the seismic [Ej

UN
5?.C)$

and other concurrent loads is now permitted by paragraphs (a)(1) and M'.
i,1

(a)(2) of Section VI. 5.5 7d,w
M/,' ;
nY:,)/.,

z. Co=nent - Eliminate the require =ent of paragraph (a)(1) of Section VI %'ju
k .%. ;'?q

tnat, for the Safe Shutdown Earthquake, safety related structuren, 'Ni

y..;/h
F6

syste=s, and conponents also be designed to withstand the ef fects ni o
. . ,

O t- 8

/ .y-|
17. ,- J
'''op; . ..s . y

A.

t'

,

|

.

.:

W*=

I

- . % ' . a w p .W'"' ,RT_"= "; ', ' ' ;N' W : y ? , n ' f - 'OG 5. ?L 1 W'M5Y'!O''YDU{~'|
|1 ' ':.v f

w . ' ~. Di. ,Q - f i 3.;' ' Q i,q
> e,

.

;O? j ~r ' ' " * - _ ~ ~ A I? N -
_

a -



x -- - .. W W =w:,n,;;c;tmi:;~gspm----~723.. ~ x,= e n , . w,-. , ,,ng--,. ,._g-y, .,-

I'A>g:!)t..* . . .
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''~$%''4(7W4.yvibratory motion of at least fifty percent of the Safe Shutdown
9 . . ,

AJa

Earthquake in combination with other appropriate Icads well within k|.
*k

9

L/~belastic limits. NM
MW
$n@p4."Resolution - The 50 percent requirement of the Safe Shutdown Earthquake ;73 -j

I.270%r.hD
%j

Ghas been climinated f rom paragraph (a)(1) of Section VI. This require-

.QY)b{#49$ment is now included as a factor in the detereination of the Operating ;d;}6j
jMWMakBasis Earthquake by the statement in paragraph (a)(2) of Section V
'w vi,

dthat the nuximum vibratory ground acceleration of the Operating r
,
. .

I cBasis Earthquake shall be at least one-half the maxinum vibratory 4; . <

ground acceleration of the Safe Shutdown Earthquake. This requires.ent ; .;

'%)1/$
reficets the scismic design bases for plants recently evaluated for 7j

gm-

N
construction permits. 2.nd-)u
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ENCLOSURE "D" NM@?54!F,.ap d.

DRAFT PUBLIC A'C;OUNCDIENT W!,"?
mn[FM4

AEC FUELISHES SEISMIC A'iD GEOLOGIC hj, M
Y &lSITING CRITERIA FOR NUCLEAR P0kT.R PI. ANTS u.
n4 4

s.~[U.
The Atocic Energy Co=:sission is adding an Appendit i " Seismic and Geologic .4:Sp'

$48
' -**f:.'rCriteria for Nuclear Power Plants" to Part 100 of its negulations. The It .-

j% i.
acendment, first proposed in November 1971, will becoce ef fective 30 days j,gg

W.'$af ter publication in the Federal Register on gg'}.

,(y q.

pw
The purpose of the new Appendix is to set forth the principal seismic i;

P .i

and geologic considerations used by the Corsaission in evaluating the -)r

. -l
f,|suitability of proposed sites for nuclear power plante and the suit- ,it i' ;d

ability of the plant de'ign taking into consideration the seistic and I$[$'

Mh,Qgeologic characteristics of the proposed sites. .

p . ..k
#-

i l~. .*MThe criteria were proposed and have been finalized in cooperation with :-
~ f@

[ [d.the United States Geological Survey and the National Oceanic and >

: ';?. $. !
,.-

n .s.A*g]( 3 ge.Atmospheric Administration. They reflect advances in the state-of-the-art
'- . . .

geologic investigatiors achieved since late 1971 ty giving care credit to i ..: ~.;.:' _.
,..

three disensional investigations such as those obtained from offshore ~* $.. wj
,

~

' geologic surveys in the determination of the extent of the zone requiring {.*,

. . .

detailed faulting investigations. '' . i
g .s

-

yr

: -:;
'

. '.
e*

v .,

62 - i.nc lunur e- "h" .--
,

1

* .

*4
*

)y

J
4

.14

1
i

, -- .; .'r,, ; W''~~ ? e' ? ' , ,s ' jy (Ty , . ,,, (, . s f 4' . - ~',']
WP' N ,? -

,

2:.a:e+1g Ja>u x-L_p u . ,. 1.zS.-A..:n .v.".< n - - u_
_

u _

.s. .,
__



--

er- n:.n:,r=:;;rn:...w :., mrare ummmFamwsTe "em"me NT.'E'!?f'g '

.'* .
, (.:y4

, ,K&.S

' %'y'*y.R
S.VE

d,. . - ~ .

vt *[I
s. s. .

The criteria describe the investigations required to obtain the geologic
w!1.|g

..

-

x' -

g]Q *g
and seismic data necessary to deternine site suitability and to provide ti&-N

g,
"k

reasonable assurance that the proposed nuclear power plant can be rL a -.y
.ME, /$,4...#y;

constructed and operated at a proposed site without undue risk to the .w

y'jl[
health and safety of the public. m

Y
x 1 W'j-

Infor::tation obtained from the investigations will be used to determine f.i,![R vf.

the design basis for carthquake-produced ground motion and for seismically- g.~3?
s.M_-
.*

,,

j >h$
q

induced floods and water daves. Information also s-ill be used to

determine whether and to what extent the nuclear power plant needs to be cm'4,.

designed for surface faulting.
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lENCLOSURE "E"
'

|

&[kh
,'''

|'4'DETERMINATION WITH RESPECT TO THE'NEED FOR A'; E'; VIP.ONFENTAL
;IMPACT STATFME!Tr IN THE PATTER OF ZFFECTIVE M'E'*DMENTS TO '

S.ea,l|
j."410 CFP. PART 100, SEISMIC A''D CE0 LOGIC SITING CT.ITERIA

v.yp
[ M. 'M iI. Ih1RODUCTION
6

M'd, *,k.'d:'-

,I.g.::~;
.

' ,

.4.C |On Nove=ber 25, 1971, the Ato=le Enerf.,y Cor:sission published in the ~, . w

3:c.,.?,;c.,.o
FEDERAL REGISlER (36 FR 22601) for public cos:,ent proposed amendments to gp
10 CFR Part 100, "Reacter Site Criteria," which would add an Appendix A,

t.cf.. , . N
i k*-S
r (%,v. 4

'
I

" Seismic and Geologic Siting Criteria for Nuclear Pc%cr Plants". The *

itq. m::
purpose of the criteria is to set forth the principal seisnic and geologic tp.g

,dtp
considerations which guide the Cc= mission in its evaluation of the suit- @'$_h

k'f.T.i
ability of proposed sites for nuclear power plants and the suitability fyh.;'$:- y

(W*, dm.
w

fof the plant design bases established in consideration of the seismic and
t @.-s yi)|c
t,.n v

geologic characteristics of the proposed sites in order to provide reasonable F ..
bGi'\
S. ,')' '.'1. $ .assurance 'that the nuclear power plant can be constructed and operated at '

, A..;e

a proposed site without undue risk to the health and safety of the public. P.y2
$ > .: -
$'0 1
6 r.;

All interested persons were invited to submit coraents or suggestions in Qg
"'ja

connection with the proposed arendments within 60 days af ter publicatien of ..J ' n
i; '%

m
the notice of proposed rule naking in the FEDERAL REGISTEi'.. After considerati.n I... .,E q

KO|}
' M .sof the cecrents received in response to the notice of proposed ruir c.aking -

k')
the Coc=ission is concidering adopting a end:ents which are the subject of |.,, .

* .&,

this deter =ination. The amendments a= adopted would reflect the su;cestions f
f

in a twebe r cf the cor.=ents. -

t
~

i
n'
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This report su==.arizes the results of the evaluation by the Regulatory Wik
M$$
N, E.1Staff to deterrine whether there is a need for pablication of an environ-
- .

a 4
ciental statecent in connection with this amendment to the Commission's [ M)

q i

regulations. ? !
k.7~
Q -

v'hm
11. DISCUSSION

fje
The criteria describe the seismic and geologic investigations required to K f

F .

; ,

.[ kobtain 1.forcation needed to determine the design basis for carthquake- f ni
Q **4 I
g:.

produced vibrctory ground cotion and for seis=ically induced floods and g,
a

water waves. They also describe investigatiens required to obtain :

IN3
information to determine st. ether and to what extent the nuc1 car power i

plant need be designed to withstand the effects of surface faulting. -

~

1EO
The design basis for the caxicum vibratory ground motion is determined,

, e
' )as described % the criteria, through evaluation of the seismology and

~.d
>M y

M;M$y
geology and the geologic and seismic history of the site and the surround- ';;

f *;

b]ing region. The cost severe earthquakes associated with tectonic structurcs
,wc
W

or tectonic provinces in the region surrounding the site ar( identified by [,..* G -

a .w

considering those historically reported eart quakes that can be asscciated .%

.. -

vith these structures or provinces. If fault s in the region sarreunding '.
,

*';

I ~ -Q[L Jthe site are ca,>able f aults, the :nos t severe .w. pected earthquakes associated
,u:

- ..w
with these faults are determined by also concidering their geelcric hinter 3 Q: n,f

.; j
Lecaure of the licited historic..1 data, the riost revere car t h<;us en '

;~~. 4

//hassociated with these tectonic strueforen or tect<mfr- r riv i r e a e ere
.1

4

>.9 *

...*

f, ) - 8 ..s i s. ou a C .

- Q:
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rM,

Nfm ?Sddetemined in a conservative manner and are usually larger than the maxt::un
v

earthquake historically recorded. The design basis for vibratory ground .]*

Mdt
riotion at the site is then determined by assu=ing that the epicenters or 35h

i"-Am
locations of highest intensity of the earthquakes are situated at the

; c*T.,d,
*

,v :
point on the tectonic structures or tectonic pravinces nearest the site. %'y

u.%
The criteria require the evaluation of other design considerations which /mgi

pW..w.. , c-

are affected by the design basis for vibratory ground motion, including

soil stability, slope stability, and cooling water supply.

d
in order to determine whether and to what extent a nuclear power plant ,

/
,

need be designed to withstand the effects of surface faulting, the 3 .,
M*L

.

t

criteria require that the location of the site with respect to capable [Q
faults be considered. Procedures are provided for deterriining whether

W ./
the site is within a zone requiring detailed faulting investigation @Ty

M
based on its location with respect to capable faults. Where a site is 2 i:

M[M.h
within a zone requiring detailed faulting investigation, the criteria g

C<.M.

require that the regional and local geologic and seismic characteristics 4.K
~

iYgdof the site be investigated in considerable detail. The adequacy of the p
a Kv

G:-tf)]?. .$detailed investigation will be determined by the Comission on an individaml
96
::: ,]case basis, taking into account the specific site characteristics. Wherc , :g,. .y a

i[jpthe detailed investigation indicates that surface faulting need not be

'., . ;. . ,
taken into account in the design of the nuclear power pl.mt , the criteria c|g,t

y pj-

require that sufficient data to clearly justify the proposed design basis '" .g'
,

'? :
be presented in the license application, y

.x,;
,
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The criteria also provide general guidance for the design of a nuclear "Y| rF
Fr,K dc%

(i[$.. pcuer plant to withstand earthqucke-caused effects, pending the developeent f

$ @T.m'
of nore detailed criteria.

.f. i
@; .vb

The proposed amendeents were prepared in cooperation with the U.S. Geclogical k*h,hj

Survey and the National Oceanic and Atmospheric Administration. The proposed

amendeents reflected the experience accueulated by these agencies and the

y$g
n

Atomic Energy Cor=ission in evaluating seismic and geologic characteristics g
mm.

9.idM k]
of sites for the location of nuclear power plants.

, -- mi'. y
Prior to and af ter issuing the proposed anendments for public comment. ' . , Y

-::
discussions were held with a representative group of utilities and their ["#

specialist consulta$ts in' order to assure clarity of the criteria and hN
ktheir applicability to sites being considered by the nuclear industry. ,

a t
l i'j

After the public co==ent period on the proposed amendment and as a result y 4'

q. ?E~

of coments received from the Sierra Club Legal Defense Fund, =cctings
~
+

vere held with representatives of the Sierra Club to assure that their g
w,g.)

coments could be properly taken into account in preparing the final .I'g,

EQ 'J,
V.fyy;EM-

amendments. ,
j

rt'%
dNb

The seis=ic and geolegic siting criteria in this appendix vill supple:c.t 'g
m.Q

10 CFR Part 100. t %m;.

:3. D
Y .

The criteria vould also assist applicants in cceplying with 50.34(a)(1) 4-y-
,

of 10 CFR Part 50 stich requires that the preliminary safety analysis -.. ::n,
*m .~_*/

report include a description and safety assess:ent of the site en whieb *
,

. .a ,;
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a production or utilization facility is to be located, with appropriate /.g ;'p;

"%:[V
*

&(-attention to features affecting facility design.

{D 7'.!.
W'!-M

III. EVALUATION 'M"*

$!'M
M

I,[4l

a[g,$,(!)IThe follo. ring considerations are pertinent to the evaluation of the need
; ar 4

for a detailed environmental statement, k.
%.y'.~w

.c r
; r.m.s
J.u.

A. Environmental Irnact (M),n.-

%:Mf
The expected result of this rule making action is to codify criteria L:4Q

:St ha e
currently being used in the evaluation of license applications on a ,

case-by-case basis to determine if the applicant provides reasonable i

b
,

assurance that the proposed nuclear power plant can be built and J
I.

% ,5 [operated without undue risk to the health and safety of the public.
.w

W%
kkNThe establishcent of Seismic and Geologic Siting Criteria for Nuclear g
Mh.

Power Plants vill not have any direct effect on the public. Any public WN
6t'%
L.Q;.!,3
J.. - e iimpact of carthquakes on a nuclear power plant is evaluated by review *D
$e- %

of the seismic and geologic history of the area surrounding the site :

and the material underlying the foundations of the plant. During tae %'df

'.%, a@.glicensing process all aspects of the design of a nuclear power plant . , '
. ..
-x
'.. "dy

-

are reviewed to assure that in the event of a tmxittun potential

. M. '
carth,uske that certain structures, systems, and co=ponents vill re ain 3/f;*,dA; w

functional. These structures, systems and components are those necessary , q. ,,.%'
:+,r

> . iv.}
to assure: ;:

.,
- ,

i.s y

r. ' y.}
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M ,;;r ,.,J
,
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ww

(1) The integrity of the reactor coolat.t pressure boundary of accidents -

gh(

d. 4.lgh
.ywhich could result in potutial cf fsite exposure comparable to the

4 93-ti- 1

g.cguideline exposures of 10 CFR Part 100.
S -1

*

g;8gy
!(2) The capability to shut down the rcactor and maintain it in a safe

..

h,:~gshutdown condition, or
;.* p.

* -d 4

$'$g
g

q rfjf-(3) The capability to prevent or mitigate the consequences. n

M'b .

-

'' fIn addition, detailed environmental impact statements a c prepared for fg a

issuance of construction permits .md operating licenses for fuel '

a
-

G.I. o
reprocessing plants. .'''"N

a
1

~M
.- ..,

The Seirmic and Geolo;;ic Siting Criteria arc written on a general basis $1 [,
wo ..

#)ito assure that the licensee developed site investigations and evaluatier.s

p*4'dresult in plant designs which can withstand a caxieum potential earth-
m w.1
4-v4
yy,f.:;Jquake without undue risk to the health and safety of the public. The
).,- w-944 . .?4

~

establish ent of these Seismic and Geologic Siting Criteria are based *y?.t 'j
,V. S. '!?

on Regulatory Staf f experience in the review of the seismic design bases gg
. nr,rr

of nuclear power plants and the investigations and evaluatio.,s necesscry h4'5j
. ?:.-e
-

,wi

to assure the adequacy of these design bases. ' ! .'.d-

Ukkh
, , f.. ;''

,

A detailed investigation of the regional and local geolo;;ic and seint.ic dj
d',~r $- f..%'

2 ".,.
U.-b'fj

characteristics of a site can have a direct i= pact on the environment.
r e

lt esy be necessary to have linited terrain alterations for a testinr. ,' g.

i,9
.,
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, i?i'',['h
,

.E
program that is conducted in and around the site location. Investiga- TiY '

,- L t.r..w
MC.1tions that can require alterations of the site include: -

y.s .#,','

, . a+.13'j,gg(1) Bore holes (usually I. to 6 inches in diameter),
rr, w

/N(2) Trenches, n$.)
M(3) Test pits,

y^ k
',

7. 2it(4) Ceophysical surveys,
?.;?
a m

(5) Installation of piezo:cters, and g. b
@:2
NfM)(6) Installation of seiscographs.
7.6?

gm)|60 ;The a= cunt of additional land, other than the plant site that would
(E(@. :

~.

have to be cleared would be a small fractio'n of the total site area. k
-

In most cases, other than for bore holes, this would not extend beyond *

, fg . ,2. u. v.,

/,'M8.W4the site boundaries, and as such, native or. wildlife habitat vould y :4 54.h5
#a
NMremain undir,turbed.

$@'Y'C. ...,,e$
, ;?;f.

'

, , |~g
'

Any aesthetic impacts on the land resulting from implementation of

k$.u. ;.g$uncultivated' land for the testing can be reduced by the filling of
ga d

trenches, regrading, landscaping, and planting of grasses to prevent j

.4 p;

;.'.f$|tcrosi.'n. Bore holes can be scaled to prevent possible grcund water
. .v.

*

4 Ycents ination.
bv ? is

c,. . . .c,. . .-

S it s. investigation will contribute a noise i= pact which is localized }fg; :.(
4 -j

and tecporary and therefore considered to be insignificant. In addf- ' " ' 'J 'j
S

tion, the noise level is reduced by the surrounding terrain and folla;>t . ,

'y
.

b
'
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hF. Cost-Beneft Analysis _
JCd 1rA

gy?q ,::L.::.dThe Seismic and Geologic Siting Criteria do not establish a basis for
.

h.developing a cost-ben'efit analysis in the strict sense. It is not
55.??'d

possible to quantify either cests or benefits with these criteria %g
O'AM

and any qualitative assessments associated with the rule would be {Ly4s .W-a:3.4
necessarily vague. Specific site and plant characteristics would MS)y

fcA...-9
establish a basis for a meaningful cost-benefit analysis. A typical $ fib,w.gs

u.4t,nse-

site investigation may ranFe from S300,000 to $1,000,000. tr,g,g
g. ~s
WM 2

A possible cost savings may L.* realized by applicants in that this ! e

b, M
actica vill identify for use in siting and dest gning the nuclear ,M )

r m

b-power' plant the same criteria that will be used by the AEC in 4
E-

evaluating the suitability of a proposed site criteria. An 5_p.

@ t%
application that speaks to these criteria could be expected to

(hi,'..Ts!
p

d
'*

.

: . *d-require less supplemental information and a shcrter time for
l

evaluation. This could also result in a savings to the AEC in the h,.; .J' j,

$2$t;E39d ?.-commitcent of manpower for the evaluation of the license application.
S:/.:r,1
..y

.. h *Ebf
' g&. O;?ftJIV. SDD' \RY_ . :&'d.|

*. e ,' :.'

i:?.';?
These criteria by themselves, do not have a significant ef f ect on the teners.1 c :.:

4;,. s.

p j:.C,'y< - s.cpublic or the environment. Tne Seinnie and (;cologie- . I e l es;e. s;r Ii e r in. wu e I.
*

(.W'E|J'P.f:cover all nuclear power plants, are by their nature broad to peroit site
..;

,

investigations and <. valuations required of specific prupo.md sites and I';-: <-

s

s s.*s
59, *

g

f* ,.. l . .. e r e. * * * *
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4';(i. d

and safety of the public. The issuance of fornal guidance does not $2d'2
a%m .j( d

,

change the envircnmental 1::: pact of nuclear power plarts, nor does it ;}

affect' the licensee's require:acnt to protect the health and safety of f,~NE.. Wh

hh'T
t.he public. The Co:::: ission's review assures that the health and safety -

'

of the public is not jecpardized. Case-by-case license evaluation .g
..

m/f;f
.

'?Ms provided assurance that nuclear power plants can be designed,
AL o
.,= *$

built and operated without undue risk to the health and safety of the 4f.Y:

f.d3

'Ipublic.

h|:{,Etic :4,

Although the issuance of the Seismic and Geologic Siting criteria does ND.b
vi$}.

y')%hkkdnot affect the health and safety of the public, it does present to the

public the criteria against which proposed sites and designs of nuclear j

~N. .i?..f -power plants are reviewed.

Modification of the Criteria
-

,

'Ihe Seismic and Geologic Siting Criteria describe the seisnic and geologic
q .. O

investigation that are currently being reviewed during the licensing process, hD I
W :it&#s

NT j
ny/,.} .

A possible alternative to the criteria would be to prohibit reactors frors
.. _

),.tfd;)
*

regions of the country that have a high seismic history. ilo'. eve r, the
<c~,.

w
detailed investigation of the regional and local geologic and seistic .' s .7,

-

,- 2 -)

-' .characteristics of the site called for by the Criteria should enable s J;., j-
;

3
.2 s"

adequate safety judgments to be made on a site by site basis and obviate '* 7U-

kC '
any need for such a broad prohibition. ,'|'' t

'

~ ~.q. .

.. n.-.
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The detailed investigations described by the Seismic and Geologic
Ci

Siting Criteria are currently being used by licensees and are within k
Q?.5ii

g#d..p{.i[
-

the scope of investigations permitted by 5 50.10(c)(1). r

Ps
com.' 1.

B. Adverse Environ = ental Effects f,}/%
y. . .

8Q 7'

The Seismie and Geologic Siting Criteria do not significantly change p4
:p&

the environmental effects currently resulting from operation of 4W* ~ E&~ 4,.:,
nuclear power plants. fUp?y q- -

i%'.4!$,

Ns.$,C. Relationship between Short-term and long-terci Productivity .

k'F.
The relationship between local short-term uses of can's environment >%-5'

and the maintenance and enhancenent of long-term productivity would

h.[...[~(1not be affected as a result of these criteria. y .

+;Y$.|

D. Irreversible and Irretrievable Co==ittent of Resources
m.-

'Ihe r e is no irreversible or irretrievable cocenitment of resources NtJ$
.:s'a~
S

[JA.as a result of the Seisnic and Geolcgic Siting Criteria.

.; .~. -
%,

4.

(Q M.E. Alternatives

V.i?}b

| No Seismic and Geologic Siting
$d.',

The evaluation of the licensee's seis=ic designs and associated site d[dil
L p.r. .A. ..n.

investigations and evaluations could continue on a case-by-cane'bt. sis, jf)f.
3,,
.r.

,

I althouEh this would not provide for- al guidance t<> appl icant u . mil 9 .- c,e;,
|

&k.: -
public concerning the minir:um require enta fo r prot c< t inv e lir- 1.o.d e s. '$.
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d%$M
plant designs which form the bases for the licensing review of a ,qK

hhp'

h.kmmik
,

particular proposed site and plant. These specific plant design and

. , :;e.

g(*a k"3
site considerations establish the impact that operation of that specific

E,hrc w@dplant vill have on the general public and on the environment. The

licensee-generated site investigations and evaluations and specific ).. c},
,

.

- b '

plant design features form part of the bases for the enviror. mental s t .-;; i

N>1.. .p'
sm

f-. . ;P

M5.N
impset statement that is published in support of action to license a

r ~?? o<.
'

nuclear power plant for operation. w r.f OaW
r

-

V. CONCLUSIONS -

'.<
f

Based on the above evaluation of the need for an environmental impact p ,

L"" ..
statement in the matter of the amendments to 10 CFR Part 100, by adoption

g{h'l
Gof Appendix A entitled "Seiscic and Geologic Siting Criteria," we have

P . .. 3
f0k.

~

concluded that an impact statement is not required for the following
6:q3

4 V4

r 4J
-reasons:

D= M. q~..

1. The Seismic and Geologic Siting Criteria cedify existing licer._*. 6 :s

%.k)
practice. The rule naking action will not increase or decrease %$

s%%)L'penvironmental in: pact resulting from the licensing of nuclear power
b
n.,gi.q,L,..4

m
plants under existing interim criteria. c

-:, : %

YN

~
h'f:d2. These criteria are written on a broad basis and they do not specifically 4

Oc' :
' 'h.?Nidentify methods for conformance. e.t variations for secting these '-

Mr.:)criteria vill depend on each individual licensee's proposed site . , , .
* '

~;-%

characteristics. Therefore, the Icvels of environmental impact from 1 1cl.
.?' :. n,

. .

nuclear power plants vill not be dictated by these criteria. c. '

. d.]
'

.
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