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8 AREAS OF REVIEW

9 The Civil Engineering and Geosciences Branch ers the seismological,

10 geological igations carried out to

11 establ-i sh the accccration v shutdown earthquake Broun

12 (SSE) (SSE) for the site. The safe

13 shutdown earthquake i;s that ea.jqa&ta is-b'c upon an evaluation of the
14 maximum earthquake potentill bon ng the regional and local geology and

15 seismology and spec!ifi chat itic: of local subsurface material. I t 4i:

16 that earthquake that prdcs#cmaximum vibratory ground moetion for which

17 safety related zt. urc:, systcmz, and components arc designed to remain

18 functional. T hin basis earthquakc is that earthquake that,

19 consideringt. cr.-eonal and local geology, seismology, and specific charac

20 tcritc: f log zubzurfacc material, could rcasonably be expected to affcect

21 t-he e 8rn-h operating life of the plant; it 1s that earthquake
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that products the vibratory ground moetion for which those features of the

nuclear power plant nccssary for continued operation without undue risk to

the health and safety of the public arc designed to remain functional. I
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11 The principal regulation used by the staff in determining the scope and

12 adequacy of the submitted seismologic and geologic information and attendant

13 procedures and analyses is

14 Additional guidance Njiti j (regulations, regulatory guides, and reports)

15 is provided to the staff through References 2 through 8

16 gum
1 7 _ _Id O
18 t
19 _ eI
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22 -i t

24 :
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27 Specific areas of review include seismicity (Subsection 2.5.2.1), geologic and

28 tectonic characteristics of the site andregion (Subsection 2.5.2.2), correla-

29 tion of earthquake activity with geologic structure or tectonic provinces
30 eis c- ortt(Subsection 2.5.2.3), maximum earthquake potential

31 qua

32 (Subsection 2.5.2.4), seismic wave transmission characteristics of the site

33 (Subsection 2.5.2.5), f safe shutdown earthquake ~i l (Subsection

,j4 2.5.2.6)-, and operating basis earthquake (subseetien 2.5.2.7).
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1 The geotechnical engineering aspects of the site and the models and methods

2 employed in the analysis of soil and foundation response to the ground motion

3 environment are reviewed under SRP Section 2.5.4. The results of the

4 geosciences review are used in SRP Sections 3.7.1 and 3.7.2.

5 II. ACCEPTANCE CRITERIA

6 The applicable regulations (Refs. 1, 2, and 3) and regulatory guides (Refs. 4,

7 5, 6, ) and basic acceptance criteria pertinent to the areas of this

8 section of the Standard Review Plan are:

9 1. 10 CFR Part 100, "Reactor Site Criteria" (Ref. 3). This part describes

10 ii criteria that guide the evaluation of the suitability of

11 proposed sites for nuclear power and testing reactors.

12 ~ b p-S 10 CFR Part 100, MMONJOR
13 ri its" Appendix A, "Seismic and Ccologic Siting Critcria for Nuccar
14 Powecr Plants." Thcsc criteria describes the kinds-of geologic and

15 seismic information needed to determine site suitability and identify

16 geologic and seismic factors required to be taken into account in the

17 siting and design of nuclear power plants (Ref. 1).

18 2. 10 CFR Part 50, Appendix A, "General Design Criteria for Nuclear Power

19 Plants'; General Design Criterion 2, "Design Bases for Protection

20 Against Natural Phenomena" (Ref. 2). This criterion requires that

21 safety-related portions of the structures, systems, and components

22 important to safety shalR be designed to withstand the effects of

23 earthquakes, tsunamis, and seiches without loss of capability to perform

24 their safety functions.

25 3. 10 CFR Part 100, "Reactr Site Griteria" (Rcf. 3). This part describes

26 criteria that guide the eyaluatien of the suitability of prpoed:ic

27 for nuela po;rand testing reactorsz.

28 4 a. Regulatory Guide 1.132, "Site Investigations for Foundations of Nuclear

29 Power Plants." This guide describes programs of site investigations
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1 related to geotechnical aspects that would normally meet the needs for
I 2 evaluating the safety of the site from the standpoint of the performance

3 of foundations under anticipated loading conditions, including g

4 earthquake. It provides general guidance and recommendations for

5 developing site-specific investigation programs as well as specific

6 guidance for conducting subsurface investigations, including the spacing

7 and depth of borings as well as sampling intervals (Ref. 4).

8 6 #. Regulatory Guide 4.7 Wi a "General Site

9 Suitability Criteria for Nuclear Power Stations." This guide discusses

10 the major site characteristics related to public health and safety whleh

11 Wb1 the NRC staff considers in determining the suitability of sites for

12 nuclear power stations (Ref. 5).

13 6 A. Regulatory Guide 1.60, "Design Response Spectra for Seismic Design of

14 Nuclear Power Plants." This guide give: one method aceeptablc to the

15 NRC staff for definihg thc responsc spectra corresponding to the

16 expected maximum ground aceclcration (Ref. 6). Scc also e

17

18

19

20
21
22 in Subsection 2.5.2.6.

23 F
24 i
25

26

27

28 The a

29 primary required investigationz atc described in 10 CFR Part 100,
30 in Section IV(a) of Appendix A (Rcf. 1) The acceptablc procedures for
31 determining the seismic design bases are given in Sections Y(a) and Scetion

32 VI(a) of the appendix.

<>33
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1 w-crnnghn The seismic design bases are predicated
2 on a reasonable, conservative determination of the SSE-and the-OBE. As

3 defined in Section 111 of Appendix A (Ref. 1) to 10 CFR Part 100, the e SSE

4 and GBE are based on consideration of the regional and local geology and

5 seismology and on the characteristics of the subsurface materials at the site.

6 and arc deseribed in terms of the vibratory ground motion that they would

7 produce at the site. No comprehensive definitive rules can be promulgated

8 regarding the investigations needed to establish the seismic design bases; the

9 requirements vary from site to site.

10 2.5.2.1 Seismicity. 4-n-a meettng the requirement? ef i
11 Reference 1, this subsection is accepted when the complete historical record

12 of earthquakes in the region is listed and when all available parameters are

13 given for each earthquake in the historical record. The listing should

14 include all earthquakes having Modified Mercalli Intensity (MMI) greater than

15 or equal to IV or magnitude greater than or equal to 3.0 that have been

16 reported in all tectonic provinces , any parts of which

17 are within p7 (200 miles) of the site. A regional7scale map should be

18 presented showing all listed earthquake epicenters and should be supplemented

19 by a larger-scale map showing earthquake epicenters of all known events within

20 (50 miles) of the site. The following information concerning each

21 earthquake is required whenever it is available: epicenter coordinates, depth

22 of focus, date, origin time, highest intensity, magnitude, seismic moment,

23 source mechanism, source dimensions, distance from the site, and any strong-

24 motion recordings (sources from which the information was obtained should be

25 identified). All magnitude designations such as mh, M,, M., M. should be
26 identified.
27
28 ___

29
30 34-and--S ). In addition, any reported earthquake-induced geologic
31 failure, such as liquefactionn

32 , landsliding, landspreading, and lurching should be
33 described completely, including the estimated level of strong motion that

34 induced failure and the physical properties of the materials. The

35 completeness of the earthquake history of the region is determined by

36 comparison to published sources of information (e.g., Refs. 9 through 13).
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1 When conflicting descriptions of individual earthquakes are found in the

J 2 published references, the staff should determine which is appropriate for

3 licensing decisions.

4 2.5.2.2 Geologic and Tectonic Characteristics of Site and Region. In

5 meeting the requirements of References 1, 2, and 3, this subsection is

6 accepted when all geologic structures within the region and tectonic activity

7 EJ- sEi0 that are significant in determining the earthquake potential

8 of the region are identified, or when an adequate investigation has been

9 carried out to provide reasonable assurance that all significant teetenie

10 struetureLs have been identified. Information presented in

11 Section 2.5.1 of the applicant's safety analysis report (SAR) and information

12 from other sources (e.g., Refs. 9 and 14 through 1~) dealing with the current

13 tectonic regime should be developed into a coherent, well-documented

14 discussion to be used as the basis E characterizing the earthquake-

15 generating potential of the identified geelogic structures

16 Specifically, each tectenic provinc , any part of which is

17 within 200 miles) of the site, must be identified. The staff

18 interprets F4Mtectonic provinces to be regions of uniform earthquakke

U 19 potential ( scizmotcetonic proeinees) 'U"

20 M 1i . The proposed

21 ii tectonic provinces may be based on seismicity studies, differences in

22 geologic history, differences in the current tectonic regime,

23

24 The staff considers that the most important factors for the determination of

25 tcctonic provinces include both (1) development and

26 characteristics of the current tectonic regime of the region that is most

27 likely reflected in the ncotcetonics (Post Hiocenc or about 5

28 t i ~ W Ws TM million years and younger geologic

29 history) and (2) the pattern and level of historical seismicity. Those

30 characteristics of geologic structure, tectonic history, present and past

31 stress regimes, and seismicity that distinguish the various M

32 tectonic provinces and the particular areas within those pev^iitees

33 where historical earthquakes have occurred should be described. Alternative

34 regional tectonic models derived from available literature pourers, including

U 35 previous SARs and NRC staff Safety Evaluation Reports (SERs), should be
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1 discussed. The model that best conforms to the observed data is accepted. In

) 2 addition, in those areas where there are capable faults LFE$W , the

3 results of the additional investigative requirements described in 10 GFR Part

4 100, Appendix A, Scction IV(a)(8) (Rcf. 1), must be

5 presented. The discussion should be augmented by a regional-scale map showing

6 the tectonic provins , earthquake epicenters, locations of

7 geologic structures and other features that characterize the .

8 , and the locations of any capable faults.

9 2.5.2.3 Correlation of Earthquake ActiVity with fvihjj

10 Geoloaie structure or Teetonie Pra.inees. In meeting the requirements

11 of e Reference 1, acceptance of this subsection is based on the

12 development of the relationship between the history of earthquake activity and

13 the geologic structures or tectonic proyiness of a region.

14 The applicant's presentation is accepted when the earthquakes discussed in

15 Subsection 2.5.2.1 of the SAR are shown to be associated with e4ther geelegie

16 structure or tectonic provincc . Whenever an earthquake

17 hypocenter or concentration of earthquake hypocenters can be reasonably

18 correlated with geologic structures, the rationale for the association should

<2 19 be developed considering the characteristics of the geologic structure

20 (including geologic and geophysical data, seismicity, and the tectonic

21 history) and the regional tectonic model. The discussion should include

22 identification of the methods used to locate the earthquake hypocenters, an

23 estimate of their accuracy, and a detailed account that compares and

24 contrasts the geologic structure involved in the earthquake activity with

25 other areas within the tectonic province Fi . Particular

26 attention should be given to determining the capabity

27. of faults with which instrumentally located earthquake hypocenters

28 eie e associated.

29 Thc presentation should be augmented by regional map:, all of the same scale,

30 showing the tectonic provinces, the earthquake epicenters, and the location:

31 of geologic structures and mcasuremcnt: used to define provinc:e. Acceptance

32 of the proposed tectonic province is based on the staff's

33 independent review of the geologic and seismic information

34
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1 2.5.2.4 Maximum Earthauake Potential t
K~~) 2 .In mccting thc rcquircemnt:

v. . _......... ........-................................. M _ .w.. ._...... --..... M.......... ...._... >... in me t n th req J U u ire... ents
3 efRfrnce 1, thi subscction i: accepted when the '.'bratory ground mnotion

4 duc to thc maximum credible earthquakc associated with cach gcologic structure

5 or thc maximum historic carthquakc a sociated with cach tcctonic province has

6 been assessd and when the earthquake that would produce the maximum vibratory
7 ground motion at thc site has becn determined. Thc maximum crediblc

8 carthquakc is the largest earthquake that can reasonably bc expected to occur

9 an a gcologie structure in the current tectonic rcgime. _.ologic or

10 scismological cvidenee may warrant a maximum carthquakc larger than thc

11 maximum historic carthquakc. Earthquakc: associated with each gcologic

12 structu - or tectonic proincc must bc identiflcd. Where an earthquakc 1
13 associated with a geologic structure, the maximum credible earthquake that

14 could occur on that strcture should be evaluated, taking into account

15 significant factors, for example, the type of the faulting, fault length,
16 fault slip rate, ruptur: length, rupture area, moment, and earthquake history

17 (e.g., Refs. 19 through 22).

18 in order to determine the maximum credible earthquake that could occur on

L ~'19 thocs faults that are shown or assumed to be capable, the staff aceept:

20 conseryative Yalues based on historie experience in the region and _pecific
21 considerations of the earthquake history and geologic history of movement on

22 the faul4ts. Where the earthquakes are asseciated with a tectonic province,

23 the largest historic earthquake within the proviney should be identified.

24 Isoseismal maps should also be precsented for the most significant earthquakes.

25 The ground motion at the site should be evaluated assuming appropriate seismic

26 energy transmission effects and assuming that the maximum earthquake

27 associated with each geologic structure or with each tectoi prvnce occur:s

28 at the point of closcst approach of the structure or province to the sitc.

29 (Further-description is prvided in Subsect4on 2.5.2.6.)

30 The earthquake(s) that would produ ce the most severe vibratory ground motion

31 at the MU hould edened. if different potential earthquake: would

32 produce the most severe ground motion in different frequency bands, these
33 earthquakes should be specified. The description of the potential

34 carthquakc(s) is to'inlude the maximum intensity or magnitude and the

2.5.2-8



1 distance from thc i;:umcd location of the potkntial carthquakc(s) to the site.

2 The staff in .netly evaluates the site ground moetion predueed by the

4 proyinee.

6

Aeeeptanee of the deseriptien of the potential that would producc the largest

ground motion at the site is based en the staff's independent analysis-.

eeer.., _..e~,ZQ ;,sh~ =. . -W.>e eXc~... f

7 A-MMthtd AM22t
8 f

10 W

11
12 Yi~~~s

13

14 M
15

16

17 i4^'.EW#i~Es~D

18

19_

20

21

22

23

24

25

26

27 -

28
29 2~23

30 2.5.2.5 Seismic Wave Transmission Characteristics of the Site.

31

32
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5 In mceting thc requiremcnts of Refcrcnce 1, this subsection is aceepted when

6 L the seismic wave transmission characteristics (amplification

7 or deamplification) of the materials overlying bedrock at the site are

8 described as a function of the significant frequencies . The

9 following material properties should be determined for each stratum under the

10 site: seismic compressional and shear wave velocities, bulk

11 densities, soil index properties and classification, shear modulus and damping

12 variations with strain level, and water table elevation and its variation

13 . In each case, methods used to determine the properties should be

14 described in Subsection 2.5.4 of the SAR and cross-referenced in this

15 subsection. For thc maximum carthquakc determined in Subsection 2.5.2.4, thc

16 free field ground motion (including ignificant frequencies must be

17 detcrmined, and an analysis should bc performcd to detcrminc thc site cffcets

18 on differcnt seizmie w:av typez in the sign i&fant frequcncy bands. if

19 appropriat, th analysis should conidcr the cffeets of ztc site endito and

20 matcrial property variations upon wavc propagation and frequency content.

21 The frce field ground motion (also referred to az control motion) should be

22 defined to bc on a ground surfacc and should bc bazcd on data obtained in thc

23 frec ficld. Two cases arc identified, depcnding on thc soil charactcristic.

24 at the stc and subJeet to availability of appropriate recorded ground motion

25 data. When data.arc availablc, for cxamplc, for rclatively uniform MiteS of

26 soil or rock with smooth variation of propertics with depth, thc control point

27 (location at wh-ch the control motion ^s applied), should be specified on the

28 soil zurfaee at the top of the finished grade. The free ficld ground moetion
29 . or control motion should bc consistent with thc propertics of thc soil

30 .prefil. For itcz eompeed of on or mo : ti l.layer overlying a

31 eempctcnt material, or in ease of Anuffiint rerded gro motion data,

32 thc control point is specified on an outcrop or a hypothetical outcrop at a
33 location on the top of the competent material. The control motion specified

34 should bc consistent with thc propertics of thc competent matcrial.

2.5.2-10



1 Where vertically propagating shear waves may produce the maximum ground

2 motion, a one-dimensional equivalent-linear analysis (e.g., Ref. 23 or 24

3 or nonlinear analysis (e.g., Refs. 25, 26, and 27 ) may be

4 appropriate and is reviewed in conjunction with geotechnical and structural

5 engineering. Where horizontally propagating shear waves, compressional waves,

6 or surface waves may produce the maximum ground motion, other methods of

7 analysis (e.g., Refs. 28 and 29 I) may be more appropriate. However,

8 since some of the variables are not well defined and the techniques are still

9 in the developmental stage, no generally agreed-upon procedures can be

10 promulgated at this time. Hence, the staff must use discretion in reviewing

11 any method of analysis. To ensure app-ropriateness, site response

12 characteristics determined from analytical procedures should be compared with

13 historical and instrumental earthquake data, when available.

14

15

16

17

18

19

20

21

22

23

2.5.2.6 Safe Shutdown Earthquake . In meeting the

requirements of Rcfcrenec 1, this subsection is aceepted when the vibratory

ground motion specified for the SSE is described in terms of the free field

response spectrum and is at least a: conservative as that which would result

at the sitc from the maximum earthquake determined in Subsection 2.5.2.1,

considcring the site transmission effects determined in Subsection 2.5.2.5.

If evealdifferent maximum potential earthquakes produce the largest ground

motion: in different frequency band: (as noted 4n Subsection 2.5.2.1), the

vibratory ground motion specified for the S ust be a: conser ie In each

frequency £band as that for each earthquaker.

24
25
26

11�allow� ' i A�-Ag _M

27

28
29
30
31
32
33
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8

9
10

11

12

13

14

15

16

The staff reviews the free ficid response spectra of engineering significance

(at apprepriate damping values). Ground motion may vary for different founda

t4on conditienA at the site. Whoen the site effetsz arc _ignificant, thiz

review is made in conjunction with the review of the design response spectra

in Scetion 3.7.1 to ensure consistency with the free field motion. The staff

normally evaluates- respnsc speetra en a ease by ease basiz. The staff

considcrs comrpliance with the fllowing onditiosn aeeeptable in the

eyaluation of the SSE. In all these procedures, thc proposed free fiend

respense speetra shall be eonsidered acceptabic if they equal or emeeed the
estimated 84th perecntilc ground motion spectra from the maximum or

eontrollVng earthquake dczcribcd in Subsection 2.5.2.4.

E -- _

- .. - - -
17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

C~ 43

4hc following steps suummarize the staft review of the SLE.

1. Both horizontal and vertical component site-specific response spectra

should be developed statistically from response spectra of recorded

strong motion records that are selected to have similar source,

propagation path, and recording site properties as the controlling

earthquakes. It must be ensured that the recorded motions represent

free-field conditions and are free of or corrected for any soil-

structure interaction effects that may be present because of locations

.affor housing of recording instruments. Important source properties

include magnitude and, if possible, fault type7 and tectonic

environment. Propagation path properties include distance, depth, and

attenuation. Relevant site properties include shear velocity profile

and other factors that affect the amplitude of waves at different

frequencies. A sufficiently large number of site-specific time-

histories or response spectra or both should be used to obtain an

adequately broadband spectrum to encompass the uncertainties in these

parameters. An 84th percentile response spectrum for the records should

be presented for each damping value of interest. and eempared to the SSE

2.5.2-12



I free field and design response spectrum (e.g., Refs. 30, 31, 32, and 33

2 ). The staff considers direct estimates of spectral

3 ordinates preferable to scaling of spectra to peak accelerations. 4A

4 the Eastrn United States, relatively little infermation is availabce on

5 magnitudes for the larger historic earthquakes; hence, it may be

6 appropriatc to rely on intensity observations (descriptions of

7 earthquake offsets) to estimate magnitudes of historic events (c.g.7

8 Refs. 34 and 35). If the data for site-specific response spectra were

9 not obtained under geologic conditions similar to those at the site,

10 corrections for site effects should be included in the development of

11 the site-specific spectra.

12 2. Where a large enough ensemble of strong-motion records is not available,

13 response spectra may be approximated by scaling that ensemble of strong-

14 motion data that represent the best estimate of source, propagation

15 path, and site properties (e.g., Ref. 36 ) Sensitivity studies

16 should show the effects of scaling.

17 3. If strong-motion records are not available, site-specific peak ground

18 acceleration, velocity, and displacement (if necessary) should be deter-

19 mined for appropriate magnitude, distance, and foundation conditions.

20 Then response spectra may be determined by scaling the acceleration,

21 velocity, and displacement values by appropriate amplification factors

22 (e.g., Ref. 3 E). Where only estimates of peak ground acecclration

23 arc available, it is aeeeptablc to selcet a peak aeceecration and use

24 this peak aeeeleratien as tc hih rquency asymptete to standardized

25 response spectra such as described in Regulatory Guide 1.60 (Ref'. 6) fer

26 both the horizontal and vertical component; of motion with the

27 appropriate amplification factors. For each controlling earthquake, the

28 peak ground motions should be determined using current relations between

29 acceleration, velocity, and, if necessary, displacement, earthquake size

30 (magnitude or intensity), and source distance. Peak ground motion

31 should be determined from state-of-the-art relationships. Relationships

32 between magnitude and ground motion are found, for example,,in

33 References 12 Due-ue to the limited data for high

34 intensities greater than Modified Mercalli Intensity (MMI) VIII, the

35 available empirical relationships between intensity and peak ground

2.5.2-13



1
2

3
4
5
6
7
8
9
10

motion may not be suitable for determining the appropriate reference

acceleration for seismic design.

4. Reispense Spectra developed by theoretical-empirical modeling of ground

motion may be used to supplement site-specific spectra if the input

parameters and the appropriateness of the model are thoroughly

documented (e.g., Refs. 19, 44, 15, and 46 . G). Modeling is

particularly useful for sites near capable faults i

L.othat may experience ground motion that is
different in terms of frequency content and wave type from ground motion

caused by more distant earthquakes.

11
12

13
14

15

16

17

.~'18

19

20

21

5. Prebabilstic estimates of seismic hazard should be calzulated (e.g.,
Rcfs. 41 and 47) and the underlying assumptions and associated

uncertaintics should be documented to assist in the staff's overall

dctcrriniic approach. The probabilistic studics houl'd highlight

which scismic sources are signifclant to the site. Uniferm hazard

spectra (spectra that have a uniform probability of cxecedanec over the

frequency range of interest) shewing uncertainty should be ealculated

for 0.01, 0.001, and 0.0001 annual probabiitics of emeeedanee at the

site. The probability of exceeding the SSE response spectra should also

be estimated and comparison of results made with other probabilistic

studies.-

22

23

24

25

26

27

28

29

30

31

32

33

_ 4

_ ound H Y _ ..... Id. ' __im

. -....... t _u 4 _PE _

IM NdMP b" Th _4 Rn

The time duration and number of cycles of strong ground motion are required

for analysis of site foundation liquefaction potential and feef design of many

plant components. The adequacy of the time history for structural analysis is

reviewed under SRP Section 3.7.1. The time history is reviewed in this SRP

section to confirm that it is compatible with the seismological and geological

conditions in the site vicinity and with the accepted SSE model. At present,

models for detcrministically computing the time history of strong ground

2.5.2-14



I motion from a given source-site configuration may-be ij% limited. It is

2 therefore acceptable to use an ensemble of ground-motion time histories from

3 earthquakes with similar size, site-source characteristics, and spectral

4 characteristics or results of a statistical analysis of such an ensemble.

5 Total duration of the motion is acceptable when it is as conservative as

6 values determined using current studies such as References 48, 49, 50, and 51

7 .

8

9

10

11 _ _

12

13

14 T` -3:- '':-i:i

15 2.-5-t-7--Oocrat-inu Basis arauc. in mceting the requirements o

16 Reference 1, this subsection is acceptable when the vibratory ground motion
17 for the OBE is described and the response spectrumn (at appropriate damping

18 values) at the site specified. Probability calculations (e.g., Refs. 41, 47,

19 and 52) should bc used to estimaate the probability of exceedin the ODE durin

20 the
21 operating le of the plant. Thc maximum viratory ground motion of the ODE

22 should be at least one half the maximum vibratory ground motion of the SSE
23 unless a lowcr ODE can be justified on the basis of probability calculations.
24 it ha: been staff practice to accept the ODE if the return period is on the

25 order of hundreds of years (e.g., Ref. 31). i

26 III. REVIEW PROCEDURES

27 Upon receiving the applicant's SAR, an acceptance review is conducted to

28 determine compliance with the "Mp~e investigative requirements of 10 CFR
29 Part 100, -Appendix A (Ref. 1). The reviewer also identifies

30 any site-specific problems, the resolution of which could result in extended

31 delays in completing the review.
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1 After SAR acceptance and docketing, those areas arc identified where F
. .2 . additional information is required-to

3 determine the earthquake

4 hazard. These are transmitted to the applicant as draft requests for

5 additional information.

6 A site visit may be conducted, during which the reviewer inspects the geologic

7 conditions at the site and the region around the site as shown in outcrops,

8 borings, geophysical data, trenches, and those geologic conditions exposed

9 during construction if the review is fyr an operating license. The reviewer

10 also discusses the questions with the applicant and his consultants so that it

11 is clearly understood what additional information is required by. the staff to

12 continue the review. Following the site visit, a revised set of requests for

13 addi tional i1 nform.ati on, i ncl udi ng any a-d dIitIon qucztions that may hayc been

14 developed during the site visit, is formally transmitted to the applicant.

15 The reviewer evaluates the applicant's response to the questions, prepares

16 requests for i additional clarifying information, and formulates positions

17 that may agree or disagree with those of the applicant. These are formally

, 18 transmitted to the applicant.

19 The Safety Analysis Report and amendments responding to the requests for

20 additional information are reviewed to determine that the information

21 presented by the applicant is acceptable according to the criteria described

22 in Section II (Acceptance Criteria) above. Based on information supplied by

23 the applicant 5 Wt obtained from site visits, or from staff

24 consultants, or literature sources, the reviewer independently identifies Mg
25 the relevant scismotcetonic provinces x f f i d

26 go evaluates the capability of faults in the region, and determines the

27 earthquake potential for each provinee and each capable fault or tectonic

28 structure using procedures noted in Section II (Acceptance Criteria) above.

29 The reviewer evaluates the vibratory ground motion that the potentia-

30 earthquakes Ti k could produce at the site and def4ines

31 JO the ts safe.shutdown earthquake and operating

32 bavi: earthquake.
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1 IV. EVALUATION FINDINGS

2 If the evaluation by the staff, On completion of the review of the geologic

3 and seismologic aspects of the plant site,

4 confirms that the applicant has met the requirements or guidance of applicable

5 portions of References 1 through 6 , the conclusion in the SER states

6 that the information provided and investigations performed support the

7 applicant's conclusions regarding the seismic integrity of the subject nuclear

8 power plant site. In addition to the conclusion, this section of the SER

9 includes (1) definitions of tectonic provineeis 9LA

10 -iEei, (2) valuations of the capability of geologic structures in the

11 region, (3) determinations of the SSE earthquake(s) and no~fff1Yi

12 a free-field response spectra based on evaluation of

13 the petent4l earthquakes,, ( 4) fri time history of strong

14 ground motion, and (5) determinations of the OBE free field response spectra.

15 Staff reservations about any significant deficiency presented in the

16 applicant's SAR are stated in sufficient detail to make clear the precise

17 nature of the concern.

18 n

19 'The above evaluations determinations-or

20 redeterminations are made by the staff during beth the construction permit

21 (CP), afd operating license (OL)

22 t afi.

23 OL applications are reviewed for any new information developed subsequent to

24 the CP safety evaluation report SER. The review will also determine whether

25 the CP recommendations have been implemented.

26 A typical OL-stage summary finding for this section of the SER follows:

27 In our review of the seismologic aspects of the plant site, we have

28 considered pertinent information gathered since our initial seismologic

29 review whieb atu as made in conjunction with the issuance of the

30 Construction Permit. This new information includes data gained from

31 both site and near-site investigations as well as from a review of

32 recently published literature.
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1 As a result of our recent review of the seismologic information, we have

J 2 determined that our earlier conclusion regarding the safety of the plant

3 from a seismological standpoint remains valid. These conclusions can be

4 summarized as follows:

5 1. Seismologic information provided by the applicant and required by

6 Appendi4xA te El 10 CFR Part 100 provides an
7 adequate basis to establish that no eapable fault-,

8 exist in the plant site area wh4eh E would cause earthquakes to

9 be centered there.

10 2. The response spectrum proposed for the safe shutdown earthquake is

11 the appropriate free-field response spectrum in conformance with

12 Append-ixA bto 10 CFR Part 100.

13 The new information reviewed for the proposed nuclear power plant is

14 discussed in Safety Evaluation Report Section 2.5.2.

15 The staff concludes that the site is acceptable from a seismologic

KUJ16  standpoint and meets the requirements of (1) 10 CFR Part 50, Appendix A

17 (General Design Criterion 2), (2) 10 CFR Part 100, and (3) 10 CFR Part

18 100, . This conclusion is based on the

19 following:

20 1. The applicant has met the requirements of:

21 a. 10 CFR Part 50, Appendix A, General Design Criterion 2 with

22 respect to protection against natural phenomena such as

23 faulting.

24 b. 10 CFR Part 100, Reactor Site Criteria, with respect to the

25 identification of geologic and seismic information used in

26 determining the suitability of the site.

*27 c. 10 CFR Part 100, Appendix A (Scismic and Ccologic Siting

28 Critcria for Nuclear Power Plants)

C~ 29 with respect to obtaining the geologic and seismic
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1 information necessary to determine (1) site suitability and

2 (2) the appropriate design of the plant. Guidance for

3 complying with this regulation is contained in Regulatory

4 Guide 1.132, "Site Investigations for Foundations of Nuclear

5 Power Plants" (Ref. 4); E addI

6

7

8 Regulatory Guide 4.7, "General Site Suitability Criteria for

9 Nuclear Power Stations" -(Ref. 5);and

10 Regulatory Cuidc 1.60, "Dcsign Rceponsc Spectra for Scismic

11 Dcsign of Nuccar Power Plants" (Ref. 6).

12 V. IMPLEMENTATION

13 The following is intended to provide guidance to applicants and licensees

14 regarding the NRC staff's plans for using this SRP section.

15 Except in those cases in which the applicant or licensee proposes an

16 acceptable alternative method for complying with specific portions of the

17 Commission's regulations, the methods described herein will be used by the

18 staff in its evaluation of conformance with Commission regulations.

19 Implementation schedules for conformance to parts of the method discussed

20 herein are contained in the referenced regulatory guides and NUREGs (Refs. 4

21 through 8 #).

22 The provisions of this SRP section apply to reviews of construction permits

23 (CP), operating licenses (OL), preliminary dcsign approval

24 (PDA), final design approval (FDA), and combined license (CP/OL) applications

25 docketed afte-r t he

26 date of issuanec of this SRP section.
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