Nov 27 90
NOTE TO0: Frank J. Congel, Director
Division of Radiation Protection
and Emergency Preparedness, NRR

FROM: James E. Richardson, Director
Division of Engineering Technology, NRR

SUBJECT: REVIEW OF PROPOSED REVISION OF 10 CFR PART 100, INCLUDING
NEW APPENDIX B, AND PROPOSED REVISIONS TO 10 CFR PART 50,
INCLUDING APPENDIX S - GEOSCIENCE AND ENGLINEERING COMMENTS

In response to your note of October 21, 1991, we are providing geoscience and
engineering comments on the proposed revisions to 10 CFR Parts 100 and 50.
Enclosed is a markup of the proposed revision of 10 CFR Parts 100 and 50 and
associated documents.

On the basis of an October 2 and 3, 1991 meeting with their consultants, the
RES staff is considering a revision to the procedure for calculating ground
motion. Examples of this new procedure are currently being developed by LLNL,
and the text of Appendix B to 10 CFR 100, the Draft Regulatory Guide on Seismic
Sources and the proposed revision to Standard Review Plan 2.5.2 should be
revised to reflect a new procedure. The markup contains suggested text for
Appendix B to reflect the new procedure. Because this new procedure was not
used in past licensing reviews, it is not correct to state that the proposed
rule codifies existing staff practice (i.e., Regulatory Analysis, page RA-12).
Also, note that in this package the OBE is no longer defined in the siting
creteria as a fraction of the SSE; the OBE is now only associated with the
functionality of structures, eguipment, and components required for safe and
continued operation. At this time we project that RES should be able to meet
the schedule.

These comments were prepared by Goutam Bagchi, Chief, David Terao of the
Advanced Reacter Engineering Section and Robert Rothmin, Section Chief, Phyllis
Sobel, Geophysicist, and Gustaaf Giese-Koch, Geophysicist of the Geosciences
Section of the Structural and Geosciences Branch.
Qrigina! Signed By

James E. Richardson
James E. Richardson, Director
Division of Engineering Technology
Office of Nuclear Reactor Reguliation
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1. Commission Paper
2. Federal Register Notice of Rulemakiny
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4. Environmental Assessment
5. Proposed Revision to 10 CFR Part 50
6. Proposed Revision to 10 (. % Part 100
7. Proposed Revised Regulatory Guide 4.7, (General Site
Suitability Criteria)
8. Llisting - Appendix A Revision Documents
9. Proposed Revision to 10 CFR Part 100, Appendix B
10. Proposed Revision to 10 CFR Part 50, Appendix S
11. Summary of Draft Regulatory Guide DG-1015, (Seismic Sources)
12. Proposed Draft Regulatory Guide DG-1015, (Seismic Sources)
13. Proposed Revision 3 to Standard Review Plan
Section 2.5.2 (Vibratory Ground Motion)
14. Proposed Draft Regulatory Guide DG-1016, Second Proposed
Revision 2 to Regulatory Guide 1.12, (Seismic Instrumentation)
15. Proposed Draft "egulatory Cuide DG-1017,
(Plant Shutdown)
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DRAFT of October 10, 1991

Eor: The Commissicners

Erom: James M. Taylor
Executive Director for Operations

Subiect: REVISION OF 10 CFR PART 100, REACTOR SITE
CRITERIA; REVISIONS TO 10 CFR PART 50; AND NEW
APPENDIX B TO 10 CFR PART 100 AND APPENDIX S TO 10
CFR PART S50

Purpose: Tce obtain Commissicn approval to publish for
public comment proposed revisions to reactor
siting regulations and associated Regulatory
Guides for future applicants that will decouple
siting fror plant design and reflect advancements
in the state—of-the-art of earth sciences and
earthguake engineering with regard to reactor
siting.

Sunmmary: This proposed rule change to 10 CFR Part 100,
“Reactcr Site Criteria,” is intended to accomplish
three major changes. The first change would be to
add a rnew section to Part 10C for future plants
eliminating the use of a postulated accident
source term and the use of dcse calculations in
the determination of acceptability of a nuclear
power plant site. The existing reguirements would
be retained for existing plants. This proposed
rule change would set a minimum size for the
exclusion area and would set population density
criteria arcund reactor sites. Regquirements
regarding the evaluation of man-related hazards
and the feasibility of carrying out protective
actions in the event of a radiclogical emergency
are incorporated inte 10 CFR Part 100. Reguire-
ments are also proposed for periodic reporting of
population changes and significant changes in
offsite activities after site approval.

The =second change is to revise Appendix A,
“Seis-.c and Geoleogic Siting criteria for Nuclear onn
Power Flants,” to 10 CFR Part 100 to wupdesebcf2t

current uncerstanding and T Bl - The

Contact: Leonard Scoffer, RLS
492-3916

Pr. Andrew Murphy, RES
492-38¢60



The Commissicners 2 DRAFT of October 10, 19%1

advancements in the state—of-—the-art of earth
sciences and earthguake engineering with regard to
reactor siting. The revised criteria will not be
applied to existing plants. Therefore the
proposed revised criteria will be designated
Appendix B so that the licensing bases for
existing plants is maintained.

The third part of this rulemaking is revisions to

Part 50. One portion of the Part 50 revision 1is

to add, con an interim basis, the source term and

dose calculations being deleted from Part 100.

The source term and dose calculations to be added .
to Part 50 would be for evaluating plant features, p TAAT
not site suitability. A second portion ,i:/KE&:
transfer all criteriasfrom Part 100 Appendix Alfot
associated with the selection 6f’*€§. site or”
establishment of the safe shutdown earthguake.

Bac) ;. & o L : . oo s

The present criteria regarding reactor siting were
issued in May 1962. There were only a few small
power reactcrs operating at that tinme. The
present regulation reguires that every reactor
have an exclusion area which has no permanent
residents; transient use is permitted. A low
population zone immediately beyond the exclusion
area is also reguired. The regulation recognizes
the importance of accident considerations in
reactor siting; hence a key element in it is the
deterrmination of the size of the exclusion area
via the postulation of a large accidental fission
product release within containment and the
evaluation of the radiclogical conseguences, in
terms of doses. Doses are calculated for two
hypothetical individuals located at any peint
(generally, the clcsest point) on the exclusion
are. boundary, and at the outer radius of the low
population zone, and are regquired to be within
specified limits (25 rem to the whole body and 300
rem to the thyroid gland). In addition, the
nearest population center, containing about 25,000
or rore residents, is reguired to be no closer
than ore and cne-third times the outer radius cof
tte lcw population zZone. The effect of these
reguirerments is to set both individual and, to
some extent, societal 1limits on dose (and
implicitly on risk); without setting numerical
criter:a cn exclusion area and low population zone
size. Nurericazl limits on populaticn are alsc not
specifled.
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In SECY-50-341, dated Octcber 4, 1950, and a
subsequent memorandum from J. Taylor to the
Commissiorers, dated December 13, 1990, the staff
proposed to decouple siting from plant design for
future plants via a two step rulemaking. Step one
is to modify Part 100 to address directly the site
criteria while moving the dose reguirenments
currently in Part 100 to Part SO0 on an interin
basis. Step two is to update Part S0 to reflect
current source term information and to replace the
interim dose reguirements with updated design
criteria. The Commission, in Staff Requirements
Memcrandum (SRM) dated January 25, 1991, approved
the staff recommendation. This paper presents Shs
step one¥proposed rule change.
ot e

8. Seisni R - l l : .

;:;;g:;g:

Appendix A, “Seismic and Geclegic Siting Criteria
for Nuclear Power Plants,” to 10 CFR Part 100,
“Reactor Siting Criteria,” was originally issued
as a2 proposed rule on November 25, 1971 (36 FR
22601), published as a final rule on November 13,
1673 (38 FR 3127%), and became effective on
Pecermber 13, 1973. There have been two amendments
to 1C CFR Part 100, Appendix A. The (first
amendment, issued November 27, 1973 (38 FR 3257%5),
corrected the final rule oy adding the legend
under the diagram. The second amendment resulted
from a petition for rule making (PRM 100-1)
reguesting that an opinion interpreting and
clarifying Appendix A with respect to the
deterrination of the Safe Shutdown Earthguake be
jesued. A notice of filing of the petition was
published on May 14, 1975 (40 FR 20983). The
substance of <+he petitioner's proposal was
accepted and published as an immediately effective
final rule on January 10, 1977 (42 FR 2052).

The proposed regulatery action reflects changes
intended to (1) benefit from the experience gained .
in applying the existing regulation; (2) resolue-«. &
interpretative guestions; (3) provide needed
regulatory flexibility to incorporate state-of~-
the-art improvements in the geosciences and
earthguake engineering; (4) simplify the language

to a nrore “plain English”™ text; and (5)
acknow.ledge various internal staff and industry
comnments.
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Discussion: The proposed rule changes included with this paper
primarily inveolves two related but basically
separate changes. The first change invclves

eliminating the reguirement to calculate radiaticn
doses as a means of establishing minimum distances
and low population zcones. In its place, a fixed
minimum exclusion distance and specific population
density guidelines are recommended. As part of
this change, crite '3 regarding evaluation of
man—mpace hazardsjﬂ%?% sibility of carrying out
protective actions in the event of a radiclogical
emergency are incorporated in 10 CFR Part 100.
Reguirements are also proposed for periecdic
reporting of population changes and significant
changes in offsite activities after site approval.
’,d_zgg,jg;nng~change involves updating the siting
eI seismic andjeerth-sciences—information in Appendix
. A to Part 100 and relocating seismic plant design
criteria to Appendix S of 10 CFR Part 50. For the
| mest—parse, hese changes - rsti
| prastice—and.  are addressed separately .n the

1

\ discussion that follows.

. s {5
> -’ 7 5 i~ 4 . -y . = 3 2 .
K & »“,4"".?‘ ..3‘ ' A—L Wﬂ

tJﬁé'n . The proposed revision to Part 100 retains, for

¥ S ¢ 0 . existing plants and test reactors, the current

o xfﬁﬁ\ ' criteria, including the dose reguirements. The
) o o o current criteria are designated subpart A and
o P g apply to plants currently licensed or applying for
& a license prior to the effective data of the
,// proposed rule and for test reactors. A new
subpart B is added to Part 100. Subpart B

contains the proposed new reguirements for
applicants after the effective date of the
proposed rule.

These proposed changes are pased on current staff
practice and for the most part are derived from
the guidelines in Regulatory Guide 4.7, “General
Site <Suitability Criteria for Nuclear Power
Stations.” In developing the proposed changes,
the staff considered the Commission's Safety Goal
Policy Statenent alondﬁfﬁe recommendation of the

Sitiny Policy Task Force (NUREG—0625) of 18789.

The roposed rule would reguire a minimum
exclusion area distance of 0.4 miles - for
stationary power reactors. The propesed rule
states that at the time of initial site approval,
population gdensity values averaged ~ver any

radial distance out to 30 miles should not exceed
500 people per sguare mile. In addition, the
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projected population density 40 years after the
time of site approval should not exceed 1000
people per sguare mile out to.30 miles. n

N Am rlancs
The proposed rule adds or modifies existing
reguirements for obtaining information to
characterize metecorological and  hydreological
factors at a site. This information will then be
reviewed by the staff and used as interface
criteria in matching a proposed design to the
site. The proposed rule would also require the
applicant %o evaluate potential man-made hazards
around the site and would reguire that those which
should be included in the plant's design basis be
identified. This information will alsc be used as
interface criteria in matching a proposed design
to the site.

The proposed rule reflects the reguirement
currently in 10 CFR Part £2.17 for review of
emergency evacuation considerations for early site
permits. The rule would reguire that important
site factors, such as populatien distribution,
topography, and transportation routes be
considered and examined in order to determine
whether there are any site characteristics that
could pose a significant impediment to the
development of an emergency plan. Limitations cf
access or egress in the imrediate vicinity of a
nuclear power plant should be identified at the
site approval phase.

The proposed rule would require that holders of
early site permits prepare and present to the
Commission pericdic reports regarding population
changes as well as significant changes in any man-
related activities (such as changes .n industrial,
military and transportation facilities) that might
represent a potential hazard to a nuclear plant.
This would help to ensure that the site approval
remains acceptable.

A proposed revision to Pegulatory Guide 4.7, for
cors.stency with the proposed rule change, is also
included in the package.

nd _Earthguake Engineer.ng

The =taff proposes to amend its regulations tc

update the prrsersg—in-Tecdrd-$e seismic SiTInNg

and engineering, for nuclezr power plants. The
Cradten 2
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proposed 1rule would allow NRC to penefit from
experience gained in the application of the
procedures and methods set forth in the current
regulation, the difficulties encountered, and
) he rapid advancement in the state-of-
the-art of+hearth sciences. The proposed
regulations would better reflect industry design
practices and the associated staff review
procedures that have evolved since the regulatiocn
was issued. The proposed regulatory action is
applicable only to applicants that apply for a
construction permit, early site permit, design
certification, or combined license (construction
permit and operating license) on or after the
effective date of the regulations.

Criteria not associated with the selection of the
site or establishment of the safe shutdown
earthguake ground motion have been placed into
Part 50. 1nis action is consistent with the
location of cther design reguirements in Part 50.

Because the revised criteria presented in the
proposed cegulation will not be applied to
existing plants, the licensing bases for existing
ruclear power plants must remain part of the
regulations. Therefore, the proposed revised
criteria on seismic and geclogic siting would be
designated as a new Appendix B to 10 CFR Part 100
and would be added to the existing body of
regulations. In addition, earthguake engineering
criteria will be located in 10 CFR Part 50,
Appendix S. Since Appendix S is not self
initiating, applicable sections cof Part 50 (§50.8,
§50.34 and 6§50.54) are revised to reference
Appendix S. The proposed rule would also make
conforming amendments to 10 CFR Parts §2 and 100.
§52.17(a)(1)(vi), $100.8, and §100.20(c) (1) and
(3) would be amended to note Appendix B to Part

100.

The <c+aff has developed the following draft
regulatory guides and standard review plan section
to rovide prospective licensees with the
necessary guidance for implementing the proposed
regulzticns

ntification and Characterization of
rces. The draft guide provides
generzl guidance and recomnendations, describes
acceptaple procedures and’ provides a list of
references that present acceptable methodologies
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to identify and characterize capable tectonic
sources and seismogenic sources.

DG-1016, Second Proposed Revision 2 to Regul:tory
Guide 1.12, “Huclear Power -‘Plant Instrumentation
for Ea-thguakes." The diraft guide describes
seismic instrur .ntation type and location,
operability, characteristics, installation,
actuation, and maintenance that are acceptable to
the NRC staff.

DG-1017, “I're-Earthquake Planning and Immediate
Nuclear ‘Fowver Plant Operator Post-Earthgquake
Actions.” “he draft guide provides guidelines
that are acceptable to the NRC scaff for a timely
evaluation cf the recorded se‘smic instrumerntation
data and to determins whether or not plant
shutdown is reguired.

DC-1018, “Restart of a Nuclear Power Plant Shut
Down Due to a Seismic Event.” The draft guid~«
provides guidelines that are acceptable to the NRC
staff for performing insvections and tests of
nucliav power plant eguipment and structures prior
to restart of 2 plant that has been shut down due
to &« seismic event.

Draft Standard Review Plan Section 2.5.2, Proposed
Revision 3 “Vibratory Ground Motion." The draft
describes procecures to assess the ground motion
potential of seismic sources at the site and to
assess the adeguacy of the Safe Shutdown
Earthquake Ground Motion seismic design.

o
Qg!.g. 25

The draft guides and standard review plan section
are being presented along with, and should be
issued simultanecusly with, the proposed revision
to the regulations.

During the development of the proposed regulations
the staff benefitted fror tw? puvblic meetings with
irterssted industry groups. Principal attendees
incluced staff fro: the Nuclear Management and

Rescurces Council {NUMARC) , Electric Pcuer
Research Institute (EPRI), Department cof Energy
(DOE) and industry. During the first meeting

(March 6, 1%%1) the staff iiscussed schedule and
technical topics for poterntial inclusion in the
revision of Appendix A to Part 100. The second
meetiny (April 17, 1991} pcovided industry and

-
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other interested members of the public with an
oppertunity to express their views on the Appendix
A revision.

The enclosed Federal Register Notice contains
information on the scope of this rulemaking and
reguests public input. The Federal Register
Notice alsc addresses action® related to the
developnent of several new and revision of several
existing Regulatory Guides and Standard Review
Plan Sections.

“he Office of the General Counsel has reviewed
th.s paper and has no legal objections. [The A
was briefed on the staff's approach on Neveaber _,
1991.)

That the Comnmission:

1. 2Approve the issuance of the enclosed draft
documents for a 90 day public comment pericd.

2. Certify that this rule, if promulgated, will
not have a significant eccnomic effect on a
substantial number of small entities pursuant
to the Regulatory Flexibility Act of 1980 (5
U.5.C. 605 (Db)).

3. Note:

a. The proposed rule (and notice of
availability of draft regulatory guides
and draft standard review plan sectiocn)
would be published in the Federal
Register for a 90-cay public comment
period (Enclcsures i1, 4, 5, 6, 7, 8, 9,
10).

b. A notice of availability of a Regulatory
Analysis and an Environmental Assessment
and Finding of No fignificant
Environmental Impact is being supplied
concurrently to the Public Document Room
(Enclosure 2).

C. Because Appendix S to Part 50 and Appen-
dix B to Part 100 are new, an “informa-
tion collecticn reguirement”™ is being
subritted to OMB for review (Enclosure
3). It is noted that the estimated
purden cn the staff*and industry remains
the same; the proposed revisicns to the
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regulations reflect current staff
practice.

Because the regquirement for pericdic
assessment and report of populaticon and
man—made hazards in Part 100 is new, an
“information collection reguirement” is
being submitted to OMB for review (alsc
in Enclosure 3). It is noted that the
estimated burden or the staff and
industry should be small.

A public announcenent (Enclosure 11) will
be issued when the notice of proposed
rulemaking and notice of availability of
the draft regulatory guides and draft
standard review plan section are filed

with the Office of the Federal Register.

The appropriate Congressional committees
wil: be informed (Enclosure 12).

Copies of the Federal Register notices
will be distributed to all powver reactor

permittees and licensees. The notices
will be sent to other interested parties
upon reguest.

The Chief Counsel for Advocacy of the
Small Business Administration will be
notified of the Commission's determina-
tion, pursuant to the Regulatory
Flexibility Act of 1980 (S U.S.C. 605
(b)), that these proposed regulations,
draft regulatory guides, and draft
standard review plan section will not
have a significant economic effect on a
substantial number of small entities.

A Backfit Analysis is not regquired for
this proposed rule, because these
amendments do not involve any provisions
which would impose backfits as defined in
§50.10%(a)(1).

James M. Tayler
Executive Director
for Operations
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(759C-01)
NUCLEAR REGULATORY COMMISSION
10 CFR Parts 50, 52 and 100
RIN 3150-AD93

Reactor Site Criteria
Including Seismic and Earthquake Engineering Criteria for
Nuclear Power Plants

AGENCY: Nuclear Regulatory Commission.
ACTION: Proposed rule.

SUMMARY: The Nuclear Regulatory Commission is proposing to amend its regulations
to update the criteria used in decisions regarcing reactor sitimg including
geologic, seismic, and earthguake engineering considerations for nuclear power
plants. The proposed regulations would allow NRL t2 benefit from experience
gained in the application of the procedures and meihols set forth in the current
regulation, the difficulties encountered, and iaetaete 1he rapid advancement
in the state-of-the-art cof earth sciences and earthguake engineering. The
proposed regulation primarily consists of two separate changes, namely the source
term and dose considerations, and seismic and earthguake engineering
considerations of reactor siting. The proposed reculztory action is applicable
only to applicants that apply for a constructien permit, early site permit,
design certification, or combined license ( comoired construction permit and
cperating license) on or after the effective date of the regulations.

DATE: Comment period expi-es 90 days after date of publication in the Federal
Register. C(omments received after this date wil® be considered if it is
practical to do so, but the Commission is able to assure consideration only for
comments received on or before this date.

ADDRESSES: Mail written commeats to: Secretary, U.S. KNuclear Regulatory
Commission, Washington, DC 20555, Attention: Docketing and Service £ ~ach.
Seliver comments to- 11555 Rockville Pike, Rockville, Maryland, .etween
7:45 am and 4:15 pm Federal workdays.
Copies of the regulatory analysis, the envirgnmenta) assessment and finding
of no significant impact, and commentis received may te examined at: the NR(C
Public Document Room at 2120 L Street NW. (Lower Level), Washingtonm, DC.

FOR FURTHER INFORMATION CONTACT: Dr. Andrew J. Murphy, Office of Nuclear
Regulatory Research, Mai1 Stop NLS-217A, U.S. Nuclear Regulatory Commission,
Washington, DC 20555, Telephone (301) 452-386C concerning the seismic ang
earthquake engineering aspects. Mr. Leonard Soffer, Office of Nuclear Regulatory
Research, Mail Stop NLS-324, U.S. Nuclear Regulatory Lommission, Washington, DC
20555, telephone 301-482-3%1% concerning other 5:1ing aspects.

SUPPLEMENTARY INFORMATION:
I. Background.

FRN - 1 October B, 193]
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I Cbiectives.,

I11. Genesis.

Iv. Alternatives.

V. Major Changes.

V.A Reactor Siting Criteria.

V.B Seismic and Earthquake Engineering Criteria.

Vi. Siting Policy Task Force Recommendations.

ViI. Related Regulatory Guides and Standard Review Flan Section.
VI1l. Future Regulatory Action.

IX. Electronic Format.

X. Finding of No Significant Environmental Impact: Availability.
Xi. Paperwork Reduction Act Statement.

XI1. Regulatory Analysis.
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1. Background

The present regulation regarding reactor site criteria (10 CFR 100) was
promulgated April 12, 1962 (27 FR 3505). Staff guidance on exclusion area and
Yow population zone sizes as well as population density was issued in Regulatory
Guide 4.7, "General Site Suitability Criteria for Nuclear Power Stations®,
published as a draft in September 1374. Revision 1 to this Guide was issued in
November 1875. On Jume 1, 1976, the Public Interest Research Group (PIRG) filed
a petition for rulemaking (PRM-100-2) requesting that the NRC incorporate minimum
exclusion area and low population zone radii and population density limits into
the regulations. In Auzust 1878, the Commission directed the NRC staff to
develop a general policy statement on nuclear power reactor siting. The "Report
of the Siting Policy Task force", (NUREG-0625) was issued in August 1879 and
previded recommendations regarding siting of future nuclear power reactors. On
July 29, 19B0 (45 FR £03%0), the NRC issued an Advance Notice of Proposed
Rulemaking (ANPR) regarding revision of reactor site criteria which discussed the
recommendations of the Siting Policy Task Force and sought public comments. The
proposed rulemaking was ceferred by the Commission in December 1981 to await
develo:—ent of a Safety Goal and 1mproved research on accident source terms. On
Bugust &, 1986 (5] FR 23034), the NRC issued its Policy Statement on Safety Goals
which stated quantitative health objectives with regard to both early and latent
cancer fatality risks. On November 29, 1988, the NRC issued (28 NRC 829) a
denial of the PIRG petition (PRM-100-2) on the basis that it would unnecessarily
restrict NRC's regulatory siting policies and would not result in a substantial
increase in the overall protection of the public health and safety. Because of
possible renewed interest in power reactor siting, the NRC is proceeding with 4
rulemaking in this area. This should be regarded as a partial granting of the
petition which requested “ncorporation of exclusion area size and population
density via rulemaking.

Appendix &, “Seis~'ct and Geologic Siting Criteria for Nuclear Power

Plants,” to 10 CFR Part IlI, “Reactor Siting (riteria,” was originally issued as
a proposed rule on Noverter 25, 1871 (36 FR 22601), published as a final rule on
November 13, 1973 (3B FR 3.272), and became effective on December 3, i973.

There have been two amenc-znts to 10 CFR Part 100, Appendix A. The first
amendment, issued November 27, 1873 (38 FR 3257%), corrected the final rule by
adding tte legend under *-: diagram. The second amendment resulted from a
petition for rule making (F=" 100-1) reguesting that aft opinion interpreting and
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light of the current a.d future staff review of future reactors (particulariy
certified designs) by secoupling siting from plant design such that the certified
design would not be dependent on site parameters to establish the fission product
retention characterittics of the design. Further, the current regulation has
created difficulty vor applicants and the staff in terms of inhibiting
flexibility in applying updated information and using updated methods of analysis
in the licensing process.

A second alternative considered was the deletion of the existing regulation
(LPZ and dose calculations vrom Part 100 and Appendix A to Part 100). This 1s
not considered an acceptable alternative because these provisions form part of
the licensing bases for many of the operating nuclear power plants and others
that are in various stages of obtaining their operating license.

For seismic and earthauake engineering, a third alternative considered was
the replacement of the entire reg. ation with a regulatory guide. This 1s not
considered acceptable because 3 regulatory gquide 1is non-—mandatory. The
Commission believes that there could be an increase in the risk of radiation
exposure to the public if the siting and earthquake engineering criteria were
non-mandatory.

The approach of establishing the revised requirements in new sections of
Part 100 and relocating plant design requirements to Part 50 while retaining the
existing reguiation was chosen as the best alternative. The public will benefit
from a clearer, more uniform, and more consistent licensing process which
incorporates updated information and is subject to fewer interpretations. The
BRC staff will benefit from improved regulatory implementation (both technical
and legal), fewer interpretive debates, and increased regulatory flexibility.
Applicants will derive the same benefits in addition to aveiding licensing delays
due to unclear regulatory reguirements.

V. Major Changes
¥.A Reactor Siting Criteria (non—seismic).

The site criteria ccntained in the proposed rule are based upon previous
guidance issued in Regulatory Guide 4.7, “General Site Suitability Criteria for
Nuclear Power Stations,” and the risk insights and accident release
characteristics of present 1ight water reactors (LWR's), and particularly those
plants analyzed in NUREG-1150, *Severe Accident Risks: An Assessment for Five
U.S. Kuclear Power Plants,” cated December 13%0. However, the proposed criteria
gecoupie siting from plant design and, as such, are independent of the plant type
to be built in the site. The Commission considers this a reasonable position
since it is expected that future reactors licensed under Part 50 or under Part
£2 of the Commission’'s regulations will reflect through their design,
construction and operation an extremely low probability for accidents that could
result in release of significant guantities of radicactive fission products. In
addition, the recommencaticns of the Siting Policy Task Force were considered 1n
making these changes as c¢iscussed in Section XII.

Raticnale for Individual (riteria

R. Exclysion Area- &n exclusion area surrounding the immediate vicinity of
the plant has been a reguirement from the wvery beginning for siting power
reacters. This area has been found to provide a high degree of protection to the
public from a variety of pctential plant accidents and also affords protection
to the plant from potential man-related hazards. )
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The present iegulation has no numerical size requirement for the exclusion
area, in terms of distance, and instead assesses the conseguences of a postulated
radicactive fission product release within containment, coupled with assumptions
regarding containment leakage, performance of certain fission product mitigation
systems and site meteorclogy for a hypothetical individual located at any point
on the exclusion area bouncary. The plant and site combination 1s conside~ed 1o
be acceptable if the calculated consequences do not exceed the values given in
the present rule. Regulatory Guide 4.7 suggests an exclusion area distance of
0.4 miles, since this has been found, in conjunction with typical engineered
safety features, to meet the dose values in the existing rule.

The Commission considers an exclusion area to be an essential feature of
a reactor site, and 15 retaining this requirement for future reactors. However,
in keeping with the recommendation of the Siting Policy Task Force to decouple
site requirements from reactor design, the proposed rule would eliminate the use
of a postulated source term, assumptions regarding mitigation systems and
meteorology, and the calculation of radiological consequences to determine the
sizes of the exclusion area and low population zonme. [t would instead require a
pinimum exclusion area distance of 0.4 miles for power reactors.

This distance, together with typical engineered safety features previously
reviewed by the staff, has generally been found to satisfy the dose guidelines
in the present rule. An exclusion area of this size or larger is fairly common
for most power reactors in the U.S., and has not been unduly difficult for most
prospective appiicants to find and obtain.

Finally, this distance has alsc been found to readily satisfy the prompt
fatality quantitative health ocbjective of the Commission’s Safety Goals Policy,
when coupled with plant designs as reflected by those in NUREG—1150. Hence, the
minimum exclusion area distance proposed would assure a very low level of risk
to individuals, even for those located very close to the plant.

Although an exclusion area size of about 0.4 miles is considered
appropriate for reactor power levels of current designs, the Commission is also
considering whether or not this size unduly pq/nalizes potential reactors having
significantly lower power levels. Hence the (Commission requests comments on
whether the minimum size of the exclusion area should be fixed at 0.4 miles
regardless of reactor power ‘evel, or whether it should vary according to reactor
power level with a minimum value of about 0.25 miles.

B. Low Population Jore- The present rule requires that a low population
zone (LPZ) be defineg i1mmegiately beyo 4 the exclusion area. Residents are
permitted in this area, but the number and density must be such that there is a
reasonable probability appropriate protective measures could be taken in their
behalf -7 the event of a serious accident. In addition, the nearest densely
populated center containing more than about 25,000 residents must be located no
closer than one and one-third times the outer radius of the LPZ. Finally, the
dose to a hypothetical individual located at the outer radius of the LPZ over the
entire course of the accident must not be in excess of the dose values given in
the rule. Regulatory Guice 4.7 suggests that an outer radius of about three
miles for the LPZ has beer “ound to satisfy the dose values in the present rule.

Several practical problems have arisen in connection with the low
population zone. Before 1330 the LPI generally defined the distance over which
public protective actions wsre contemplated in the event of a serious accident.
Part 50.47 now reguires p ume exposure Emergency Planning Zones (EPZ) of about
ten miles for each plant.

The low population zone also places restrictions on the proximity of the
nearest cansely populated center of 25, 00C or more residents. However, without
numericz) requirements for the cuter radius of the Pow populaticn zone, this
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requirement has little practical effect. Typical low popuiation zones for
existing power reactors have several thousand residents. If Regulatory Guide 4.7
were followed and a distance of three miles were selected as the low population
zone outer radius, 3 maximum population within the Tow population zone at the
time of site approval would be about 14,000 residents. Finally, the staff has
sometimes experienced difficulty in defining a “densely populated center.”

The Commission considers that the functions intended for the “low
population zone”, namely, a low density of residents and the feasibility of
taking protective actions, have in fact been taken over by other regulations or
can be accomplished by other means. Protective action requirements are defined
via the use of the EPZ's, while restrictions on population close to the plant can
be assured via proposed population density criteria. For these reasons, the
Commission is proposing to eliminate the reguirement of a Tow population zone for
future power reactor sites for purposes of determining site suitability.

C. Population Density Criteriz- The present rule contains no population
density requirements other than the requirement, noted above, that the distance
to the nearest population center containing more than about 25,000 residents must
be no closer than one and cne-third times the outer radius of the LPZ. This was
recognized as a potential problem when the present rule was promulgated. As the
Commission in 1962 noted in 1ts Statement of C(onsiderations (27 FR 35039
accompanying the issuance of the regulation, “...in some cases where very la~ge
cities are involved, the population center distance may have to be greater than
those suggested by these guides.”

As a result of the significant increase in reactor power levels during the
1960°s, the staff issued Pegulatory CGuide 4.7 1in 1974, With respect 1o
population density this guide states as follows:

*Areas of low population density are preferred for nuclear power
station sites. Hic- population densities proiected for any time during
the 11fetime of a station are considered during both the NRC staff review
and the public hearing phases of the licensing process. If the population
c.asity at the proposed site is not acceptably low, then the applicant
w:1] be required to give special attention to alternative sites with lower
population densities.

If the population density, including weigrted transient population,
projected at the time of initial operation of a nuclear power station
exceeds S00 perscrs per sguare mile averaged uver any radial distance out
to 30 miles {cumulative population at a distance divided by the area al
that distance), or the projected population censity over the lifetime of
the facility exceeds 1000 persons per square miie averaged over any radial
gistance out to 20 miles, special attention should be given to the
consideration of alternative sites with lower population densities.”

Bs noted above, the basis for tnis guide was that it provided reasonable
separation of reactor sites from large population centers, while also assuring
an adequate selection of sites, even in the Northreastern U.S. However, ne
comparison with explicit risk criteria were provided at that time.

An i11lustration of t+= degree of separation distance provided by this Guide
for population centers of various sizes may be useful. Under this guide, 2
population center of about 25,000 or more residerts may be no closer than & miles
from a reactor, since & censity of SC0 persons per square mile within this
distance would yield & tote ylation of about 25,120 persons. Similarly, a
city of 100,000 or more r:sigents may be no clos.r than about 10 miles; a city
of £00.000 or more persor: ray be no closer than aboul 20 miles, and a ity 0¥
1,000,053 or more persons ~ay oe no closer than 3tout 30 miles from the re"ctor.
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The Commission has examined these guidelines with regard to the Safety
Goal. The Safety Goal guantitative health objective in regard to latent cancer
fatality states that, within a distance of ten miles from the reactor, the risk
to the population of latent cancer fatality from nuclear power plant operation,
including accidents, should not exceed one-tenth of one percent of the 1ikelihood
of latent cancer fatalities from all other causes. In addition to the risks of
latent cancer fatalities, the Commission has also investigated the 1ikelihood and
extent of land contamination arising from the release of quantities of long-lived
ravicactive species, such as Cesium-137, in the event of a severe reactor
accident.

The results of these analyses indicate that the cancer fatality
guantitative health objective noted above 1s met for current plant desig -
regardless of the population density arcund the site.

Since the population density values of Regulatory Guide 4.7 have been in
use since 1975, since these afford an adequate supply of sites in every region
of the nation, the Commission sees no merit in significantly relaxing these
values by allowing nuclear power plants to be located significantly closer to
population centers than has heretofore been the case. The Commission recognizes,
however, that nuclear power plants meeting current safety standards could be
located at sites significantly denser than 500 people per square mile and meet
the latent cancer fatality Safety Goal. In addition, the Commission considers
it reasonable to continue to specify the population distribution out to 30 miles,
even though the Quantitative Health Objectives of the Commission’s Safety Goal
Policy only apply out to 10 miles, for latent fatalities. The 30 mile distance
will ensure that no larce population centers are located closer than about 30
piles from the site. From analysis done in support of this rule change, the
likelihood of land contam nation from a severe accident sufficient to reguire
tong term condemnation of land beyond 30 miles is very remote. Thus considering
population distributions cut to 30 miles in *'  site approval process will help
ensure that large populaticn centers would no' 12 subject to contamination from
afrtactor accident sufficient to cause their being uninhabitable for long periods
of time.

For these reasons, the Commission is proposing that, at the time of initial
site approval, population censity values of no more than 500 people per sguare
pile averaged over wny radial distance out to 30 miles are preferred for new
nuclear power plant sites. Similarly, in keeping with Regulatory Guide 4.7, the
projected population density 40 years after initial site approval should not
exceed 1000 pecple per sguare mile.

The present proposed rule indicates that these population density levels
are preferred not to be exceeded for new nuclear power plant sites. The
Commission is also reguesting comments on whether sites exceeding these
population densities should be accepted, and, if so, under what condtions.

Several points regarding population projections and their application
should be made. First, since the validity and reliability of populaticn
projections, particularly for relatively small regions, decreases markedly as the

projection time period ircreases, population projections for the purpose of
assessing site suitability are to be 1imited o a time period of 40 years after
initial site approval. ‘opulation projections beyond this time period become

unreliable and speculative. :

Second, population projections are intended to be used as a factor in the
siting process to evaluate a poteniial nutlear power plant site and to determine
whether alternative sites nzving lower population densities should be considered.
Because of uncertainties 1~ population projections and because analyses have also
shown that current plant cdesigns can meet the Commissidn’s Safety Goals and that
gther risks can be kept 2t @ very low level at sites having significantly higher
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population densities than those being proposed for approval, the Commission does
not intend to consider licensing actions against an operating nuclear power plant
solely on the basis of unexpected population growth during its operating period.

D. Meteorclogical Factors- Since radiological doses are no longer to be
calculated for the purpose of determining site suitability, the need for
assessment of site metevrological data and characteristics for site suitability
purposes comes under question. Meteorological data may still be needed for
safety analysis and for assessing the adeguacy of certain plant features, as well
as to determine plant adeguacy in regard to meteorological e.tremes, such as
tornados and maximum probable precipitation. Therefore, the rule contains a
requirement to collect and characterize meteorological data representative of the
site.

The Commission has examined the variations in site metorology that have
influenced dose calculations in past licensing reviews. Individual site
meteorology characteristics have been used primarily toward the determination of
atmospheric dispersion or dilution factors, in order to evaluate doses to
hypothetical individuals at the exclusion area and low population zone outer
radius. The degree of dilution increases with the distance between the release
point and any exposed individual, but also is affected by other factors,
including the time of dav. In this regard, the dilution factor (X/Q), could vary
very significantly within a given site, showing a pronounced diurnal variation.
When the time averaged dilution factor of a given site is compared, however, with
that of other sites, the variation between one site and another is much less.
Analyses reported in NUREG/CR-2239, *Technical Guidance for Siting Criteria
Development,” dated December 1982, for example, show that predicted average
individual consequences such as risk of early fatality or risk of latent cancer
fatality for an identical postulated release of radicactivity to the environment
using data for 29 different weather stations in the United States yielded
individual consequences that varied by about a factor of two. Based upon these
considerations, the Commission has determined that the average meteorological
dilution characteristics between one site and another are sufficiently similar
that characterization of individual site meteorology is notsbe a significant
factor in determinfing site suitability.

E. Hydrological Factors- this area is important in establishing the
magnitude of external hzzards for which the plant should be designed. The
proposed rule adds or modifies existing requirements for obtaining information
to characterize hydrological factors at a site important to risk. This
information will then be reviewed by the staff and used as interface criteria in
matching a proposed design 1o the site.

F. Nearby Industrial and Transportation Facilities- This area of review is
proposed to be incorporated into the regulations for the purpose of site
suitability. This area cf review has, n fact, been a part of the staff review
for many years. The acceptance standard is the same as that currently in staff
review guidance documentation. Hence, the proposed rule involves no substantive
changes in this area anc ~srely codifies what has been staff practice for a
number of years.

G. Feasibility of Czrrying out Protective Actions- The proposed rule would
require that important site factors, such as population distribution, topography,
and tran:portation routes be considered and examined in order to determing
whether there are any site characteristics that could pose a significant
impediment to the develop~er of an emergency plan.

Planning for emergencies is part of the Commission’s defense-in-depth
approach. The Commissior concludes that site characteristics that may represent
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an impediment tn ihe development of adequate emergency plans, such as limitations
of access or egress in the immediate vicinity of a nuclear power plant should be
identified at the site approval phase. :

H. i ing of Population an her Activities- Aet#vﬁi‘!;”pround X
2 site may notvemesaswschanogfl. [n acdition to population changes, which may X
be estimated or projected for relatively near-term pericds with some degree of
confidence, significant changes in the nature of the industrial, military and
transportation facilities may also occur.

The proposed rule would require that site permit holders prepare per1od1£:§

reports to the Commission regarding population changes as well as sign,ficant
changes in any man-related activities that might represent a potential hazard.
Reports updating the population arcund the site out to a distance of thirty miles
would be required every ten years after the date of initial site approval.
Updating of this information every ten years would allow for use of the most
recent Census data, as this became available, without becoming unduly burdensome.

With regard to periodic reporting of nearby man-related facilities, the
concern is with the early identification of activities or facilities that are
potentially hazardous. Hence, the Commissicn concludes that such activities
should be updated on a more frequent schedule than that for population. Reporting
of such changes in activity every five years is considered sufficient to provide
reasonably early notification that such changes are underway or in existence.
On the other hand, man-related activities potentially hazardous to a plant are
typically major industrial or transport facilities such as major highways, large
ripelines, major airports, etc. Relatively minor changes in industrial activity

~ve been shown to be of little concern. For this reason, the Commission
corcludes that only sigrn ficant changes in industrial activity, with the
potential for affecting trne safe operation of a plant, need be reported
pericdically.

In regard to this area, the Commission is also requesting comments on
whether periodic reporting of population and significant offsite activities
should be extended to include future plants and existing plants, as well as site
permit holders. ey

Once a plant is built on a site, changes in offsite conditions can be, anJTS-,

are, tracked by the NRC resident inspector. Thus holders of construction permits ) °

or operating licenses need not report such information.

Interim Change to Part S0

The proposed change to 10 C(FR 50 simply relocates the reguirements
previously contained in 10 CFR 100 for each applicant to calculate a whole bady
and a thyroid dose at specified distances. Since these requirements would be
used in reactor design rather than siting, it is more appropriately located n
10 CFR SO, thus leaving ]JC CFR 100 with site criteria only. The source term and
methodology for performing the dose calculations remain unchanged from that
stated in 10 CFR 100.

These requirements apply to all future applicants for a power reactor.
They are intended to be zn interim requirements unt1l such time as more specific
requirements for future applicants are developed governing containment
performance and other fission product cleanup systems.

¥.B Seismic and Earthguzke Engineering (riteria.

The following are rzior changes associated with the proposed seismic and
earthguake engineering criteria rulemaking: .

1. Reflect current practices. The proposed regulations would better
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reflect industry Cesign practices and the associated staff review procedures that
have evolved since the initial regulation (Appendix A to 10 CFR Part 100) was
issued in 1873. Many of tnese practices and procedures were incorporated into
the revision of Standard Review Plan Sections 2.5.2, 3.7.1, 3.7.2, and 3.7.3 that
are asscciated with the resolution of Unresolved Safety Issue (USI) A-40,
*Seismic Design Criteria.”

2. Use probabilistic analyses. The proposed regulation will require the
use of both deterministic and probabilistic analyses. The lack of recognition
of probabilistic analyses in the existing regulation made it difficult
treat issues 1ike uncertainty an e. e propo )
probabilistic estimates of seismic hazard should be calculated and the underlying
assumptions and associated uncertainties should be documented to assist in the
SLaff s auemgid EvalUualion OF Aot e = P POVttt ' '

3. Eliminate the diverse definitions of the Operating Basis Earthquake
(OBE). The OBE is now only associated with the functionality of structures,
equipment, and components reguired for safe and continued operation. Previously,
the OBE was also associated with a likelihood of occurrence and 4 minimum
percentage of the Safe Shutdown Earthguake (SSE). in some cases, for instance,
piping, the multi-facets of the OBE made it possible for the OBE to have more

design significance than inh E. :
4. Recduced analyseS. Applicants that chooze to set thq\ﬁnuag-ﬂmb' :

at one-third of the Safe Shutdown Earthquake Ground Motion can satisfy
OBE functionality requirements without performing any explicit response analysis.
There is high confidence that, at this earthquake Tevel with other postulated
concurrent 1oads., most critical structures, systems and components will not
exceed currently used design limits. For situations where only OBE is currently
associated with the desiaon reguirements, for example seismic anchor motion
:;Eemen:. a fraction of the SSE response will be used to carry out the desigr
i

onjunction with this change. Applicants have the option of selecting an 0BE
ater than one-third the S3E; however, a suitable analysis and design must bde

perfarmed.
§. Reguired plant shutdown. The revised regulations state in Part 50,

consistent with other concitio f 1icenses, that plant shutdown is regquired if
the . : : exceeded. Specific guidance is provided to
define what constitutes an OBE exceedarce that would reguire a plant shutdown.

In addition, guidance is provided for an orderly plant shutdown and the re-
starting of a plant that has been shut down because of earthquake ground motion.

€. Limit level of cetail. The Tevel of detail presented in the proposed
regulations has been limited to general guidance. The proposed regulations would
identify and establish basic requirements. Detailed guidance, that 1is, the
procedures acceptable to ine NRC for meeting the requirements, has been removed
and placed in regulatory guides or standard review plan sections.

7. Provide greater flexibility, The proposed regulations would provide

fﬂen*—ﬂ»trat will permit the consideration of new technical
understafdings and state cf the art advancements.

8. Clarify interpretations. Changes have been made to resolve past
questions of interpretaticn As an example, the definitions and reguired
investigations sections cf the proposed reguiations have been significantly

changed to eliminate or ~c2ify phrases that were more applicable to only the
western United States.

§. Clarify text. The proposed regulations would use more explicit
terminology. For instarcz, the Safe Shut

utdown farthquake (SSE) is now referenced
as the Sa‘e Shutdown fartrzuake Grouna Motion (SSE). Appropriate changes within
the Lexl Laaheeestetied . @7c Cround Tolion used assthe design bas\sks not

A,

> . Ll 2=
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associated with a single earthguake but 2 composite of'@y expected earthquakes. X

Vl. Siting Policy Task Force Recommencations

The Siting Policy Task Force made nine recommendations with regard 10
revision of the reactor siting criteria. The individual recommendations and the
disposition and actions being taken in regard to each of these are discussed
below.

Recommendation 1

Revise Part 100 to change the way proroction is provided for accidents by
incorporating a fixed exclusion area and protection actiom distance and
population density and distribution criteria. '

ks Specify a fixed minimum exclusion distance based on limiting
the individua) risk from design basis accidents. Furthermore,
the regulations should clarifv the required control by the
utility over activities taking place in land and water
portions of the exclusion area.

K Specify a fixed minimum emergency planning distance of 10
miles. The physical characteristics of the emergency planning
zone should provide reasonable assurance that evacuation of
persons, including transients, woulid be feasible if needed to
mitigate the consequences of aciidents.

3. Incorporate specific population density and distribution
limits outside the exclusion area that are dependent on the
average population of the region.

4. Remove the requirement to calcuiate radiation doses as a means
of establishing minimum exclusicn distances and low population
20nes.

ition Action

Recommendation | has been or 1s largely being edopted by the Commission.
With regard to item 1, & fixed minimum exclusion area distance of 0.4 miles,
commensurate with past staff experience in the review of design basis accidents,
is being proposed. The Commission believes thal the existing requirements
regarding control over any land portion of the exciusion area together with
current emergency planning reguirements make any new requirements on exclusion
area control unnecessary. The recommendations in item 2 were adopted by the
Commission shortly after the Three Mile Island accident and are presently in 10
CFR Part 50.47. The recommendations in item 3 are being adopted, except that
population density and distribution limits are proposed to be applicable
aation;ice. The recommendation of Item & is being adopted.

ndation

Revise Part 100 to require consideration of the potential hazards posed by
man-made activities and nztural characteristics ¢f sites by establishing minimum
standoff distances for:

. Major or commercial airports,

LNG terminals,

. Large propane pipelines,

Large natural gas pipelines,

. large gquantities of explosive or toxic materials,
. Major dams, and

. Capable faults.

Disposition and Action

O Y B L D e

Re-ommendation 2 is being sdopted in part and rejected in part. Part 100
is to be revised to include consigeration of man-related hazards. However,
establishment of minimur :tandoff distances by reguiation for the hazards cited
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is considered “nfeasible because staff review has found that acceptabie
separation distances are not readily quantified and can depend upon many factors
such as the topography, size and operational aspects of such facilities, as well
s distance from the reactor. Accordingly, the rule will require that the
hazards be identified <o that they can be adequately considered in the design of
the reactor to be located on the site.

Revise Part 100 by requiring & reasonable assurance that interdictive
measures are possible to 1imit groundwater contamination resulting from Class 9
accidents within the immediate vicinity of the site.

iti

The Commission 1s not adopting this recommendation. However, reguirements
an future reactor designs will address the need to consider containment failure
under severe accident conditions and will minimize containment failure under such
conditions. This will reduce the likelihood of groundwater contamination
resulting from so-called Class S accicents. The Commission concludes that the
tntent of this recommencation will be adopted via requirements on future reactor
designs.

i ¢

Revise Appendix A to 10 CFR 100 to better reflect the evolving technology
tn assessing seismic hazarcs.

ition an ion
The Co:mvssion 1s adopting this recommendation.

Recommendation 5

Revise Part 100 to include consideration of peost-licensing changes in
offsite activities.

1. The NSC staff shall inform Jocal authorities (planning
commissicn, county commissions, etc.) that control activi
within tre emergency planning 2one (EPZ) e basis for
determining the acceptability of a site.

o The NRC staff shall notify those federal agencies as in item

1 above that may reasonably initiate a future federal action
that may influence the nuclear power plant.

3. The NRC staff shall require applicants to monitor and report
potentially adverse offsite developments.
4, 1f, in spite of the actions cdescribed in items ] through 3,

there are offsite developments that have the potential for
significantly increasing the risk to the public, the NRC staff
will consider restrictions on & case-by-case basis.
Disposition and Actign
This recommendation 15 already in effect or being adopted. Item 1 is
already covered by existing emergency planning requirements. Item 2 s
accomplished by issuance of the Environmental Imapct Statement (EIS) by the NRC
staff. Item 3 is being a2:nted into the proposed Part 100 for early site permit
holders and is addressed ty the NRL resident inspector for operating reactors.
With regard to item 4, the (ommission retains the right to order restrictions on
a4 case-by-case basis.
Fecommendation 6
Continue the currer: approz
viewpoint, but select sites so ¢

ch relative to site selection from a safety
that there are no unfavorable characteristics
to compensate for site inadequacies.
Disposition and Action
ihe Commission is rot adopting this recommendation. Commission s5ite
requirements should provice assurance of a high degree of safety. The use of
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design features to compensate for site inadegquacies may depend upon economic
considerations. The Commission concludes that any economic decision to propose
design modifications to meet safety standards should be Teft for the utility or
applicant.
ndation

Revise Part 100 to specify that site approval be established at the
earliest decision point in the review and to provide criteria that would have to
be satisfied for this approach to be subsequently reopened in the licensing
process.

i nd A

The Commission considers that the early site permit provisions of 10 CFR
Part S2 accomplishes this recommendation.

Recommendation €

Revise Part 51 to provide that a final decision disapproving a proposed
site by a state agency whose approval is fundamental to the project would be a
sufficient basis for NRC to terminate review. Such termination of a review would
then be reviewed by the (ommission.
Disposition and Acticn

the Commission 1s not adopting this recommendstion since incorporation of
it is considered unnecescary.

ndation
Deveiop common bases for comparing the risks for all external events.

i

The Siting Policy Task Force's primary recommendation in this area was that
an interdisciplinary effort should be undertaken with the objective of developing
quantitative risk comparisons of all external events and natural phenomena. The
Commission considers this to be a desirable objective but notes that the Siting
Policy Task Force made no specific recommendations with regard to siting criteria
or rulemaking. The C(ommission therefore considers this recommendation
inapplicable in the present context of examination of siting criteria, but notes
that recent developments in probabilistic risk analysis (PRA) have emphasized
examination of the risk from external events.

¥I11. Pelated Regulatory Guides and Standard Review Plan Section

The NRC is developing the following draft regulatory guides and standarc
review plan section to provide prospective 1icensees with the necessary guidance
for implementing the proposed regulations. The notice of availability for these
meterials is published elsewhere in this Federal Register:

1. DG-1015, *ldentification and Characterization of Seismic Sources and
Design Ground Motion.” The draft guide provides general guidance anc
recommencations, describes acceptable procedures and provides a list of
references that present acceptable methocolegies to identify and characterize
capable tectonic sources and seismogenic sources.

2. DG-1016, Secerd Proposed Revision 2 to Regulatory Guide 1.12, “Nuclear
Power Plant Instrumentation for farthquakes.” The draft guide describes seismic
instrumentation type and location, operadility, characteristics, installation,
actuation, and maintenance that are acceptabie to the NRC staff.

3. DG-1017, “Pre-farthguake Planning and Immediate  Nuclear Power Plant
Operator Post-farthguake Actions.” The draft guide provides guidelines that are
acceptable to the NRC staff for a timely evaluaticn of the recorded seismic
instrumentation data and tc determine whether or not plant shutdown 1s requirec.

4. DG-1018, *Restart of a Nuclear Power Plant Shut Down Due to a Seismic
Event.” The draft guide provides guidelines that are acceptable to the NRC staff
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for performing inspections and tests of nuclear power plant equipment and
structures prior to restart of a plant that has been shut down due tu a seismic
event.

§. Draft Standard Review Plan Section 2.5.2, Proposed Revision 3
*Yibratory Ground Motion.” The draft describes procedures to assess the ground
motion potential of seismic sources at the site and to assess the adeguacy of the
Safe Shutdown Earthguake Ground Motlion, cddddeeemgeien:

6. Draft Regulatory Guide 4.7, designated as Revision 2, dated December
1991, “General Site Suitability Criteria for Nuclear Power Plants.” This guide
discusses the major site characteristics related to public health and safety and
environmental issues which the NRC staff considers in determining the suitability
of sites.

Vi11. Future Regulatory Action

Several existing regulatory guides will be revised to incorporate editorial
changes or maintain the existing design or analysis philosophy . These guides
will be issued to coincide with the publication of the final regulations that
would inplement this proposed action.

The following regulatory guides will be revised to incorporate editorial
changes or to be consistent with changes in Part 100. For example, the type of
changes contemplated would be to reference new paragraphs in Appendix B to Part
100 or &ppendix S to Part 50. No technical changes will be made in these
Regulatory Guides.

s 1.57, “Design Limits and Loading Combinations for Metal Primary
Containment System Components”

R 1.59, “Design Basis Floods for Nuclear Power Plants”

3. IiBO, *Design Response Spectra for Seismic Design of Nuclear Power
Plants”

4. 1.83, “Inservice Inspection of Pressurized Water Reactor Steam
Generator Tubes”

8. 1.92, “Combining Moda) Responses and Spatial Components in Seismic
Response Analysis”

6. 1.102, “Flood Protection for Nuclear Power Plants”

1. 1.121. “Bases for Plugging Degraded PWR Steam Generator Tubes”

8. 1.122. “Development of Floor Response Spectra for Seismic Design of
Floor-Supported Equipment or Components”

The following regulatory guides will be revised technically to maintain
existing design or analysis philosophy. for example, the types of changes
contempiated would be to change OBE to a fraction of the SSE:

5. 1.27, *Ultimate Heat Sink for Nuclear Power Plants”®

- . 1.100. *Seismic Cualification of Electric and Mechanical Equipment
for Nutlear Poaer Plants”

3. 1.124. *Service Limits and Loading Combinations for Class 1 Liner-
Type Component Supports”

L. 1.130. “Service Limits and Loading Combinations for Class ] Plate-
and-Shel1-Type Component Supports”

S. 1.132. *Site Investigations for Foundations of Nuclear Power Plants”

€. 1.138, “Laboratory Investigations of Soils for Engineering Analysis
and Design of Nuclear Power Plants”

- 1.142, “Safety-fRelated Concrete Structures for Nuclear Power Plants
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{Other than Reactor Vessels and Containments)”

8. 1.143, “Design Guidance for Radiocactive Waste Management Systems,
Structures, and Components Installed in Light-Water-Cooled Nuclear
Power Plants”

During the revision of the regulatory guides cited above, it additicnal
changes are made, the applicable guide(s) will be distributed for public comment.

IX. Electronic Format Submittal of Public Comments

The comment resolution process will be improved if each comment is
identified to the document title, section heading and paragraph number to which
it responds. Commenters may submit, in addition to the original paper copy, a
copy of the letter in an electronic format on IEM PC DOS compatible 3.5 or 5.2%
inch double sided double density (DS/DD) diskettes. Data files should be
provided in Werdperfect 5.1 format. ASCIl code is alco acceptable or if
formatted text is required, data files should be provided in I1BM Revisabie - Form
Text Document Content Architecture (RFT/DCA) format.

X. Finding of Nc Significant Enviroumental Impact: Availability

The Commission has cetermined under the National Environmental vYolicy Act
of 1969, as amended, and the Commission’s regulations in Subpart A of 10 CFR Part
€1, that this rule, if adopted, would not be a major Federal action significantly
affecting the quality of the human environment and therefore an environmental
impact statement is not reguired.

The revisions associated witn the reactor siting criteria in 10 CFR Part
100 and the relocation of the plant design requirements from 10 CFR Part 100 to
10 CFR Part 50 has been evaluated against the current requirements. The staff’s
evaluation has concluded that relocating the reguirement for a dose calculation
to Part 50 and adding more specific site criteria to Part 100 does not decrease
the protection of the public health and safety over the current requlations. The
additional reporting requirements for early site permit holders does not result
in any occupational radiation exposure. The proposed ammendments do not affect
non—radiological plant effluents and have no other environmental impact.

The amendment of Appendix A to 10 CFR Part 100 as stated in 10 CFR Part
100, Appendix B and 10 CFR Part 50, Appendix § reflects current licensing
practice and will not change the radiclogical environmental impact offsite.
Onsite occupational radiational exposure associated with inspection anc
maintenarce will not change. These activities are principally assitiated with
seismic instrumentation. The proposed amendments do not affect non-radiological
plant effluents and have ro other environmental impact.

The environmental assessment and finding of nc significant impact on which
this determination is based are available for inspection at the NRC Public
Document Room, 2120 L Street, NW. (Lower Level), Washington, DL. Single copies
of the environmertal zssessment and finding of no significant impact are
available from Mr. Leonars Soffer, Office of Nuclear Regulatory Research, Mail
Stop NL/S-324, U.S. Nuclear Regulatory Commission, Washington, DC 20855,
telephone (301) 492-3316 and Dr. Andrew Murphy, Office of Nuclear Regulatory
Research, Mail Stop NL/S-217A, U.S. Nuclear Regulatory Commission, Washington,
DC 20555, telephone (3C1) 452-3880.

X]. Paperwork Reduction Act Statement
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This proposed rule amends information collection reguirements that are
subject to the Paperwork Reduction Act of 1380 (44 U.S.C. 3501 et seq.). This
rule has been submitted to the Office of Management and Budget for review and
approval of the paperwork reguirements.

The public reporting burden for this collection of information 1s not
expected to change from the existing regulations, inciuding the time for
reviewing instructions, searching existing dala sources, gathering anc
maintaining the data needed, and completing and reviewing the collection of
information. Send comments regarding this burden estimate or any other aspect
of this collection of information, including suggestions for reducing this
burden, to the Information and Records Management Branch (MNBB 7714), U.S.
Nuclear Regulatory Commission, Washington, DC 20555; and to the Desk Officer,
Office of Information and Regulatory Affairs, NEUB-3019, (3150-0011 and 3i50-
0093), Office of Management and Bucget, Washington, OC 20503.

X11. Regulatory Analysis

The Commission has prepared a draft regulatory analysis on this proposed
regulation. The analysis examines the costs and benefits of the alternatives
considered by the Commission. The draft analysis 15 available for inspection in
¢he NRC Public Document Room, 2120 L Street, NW. {Lower Level), Washington, DC.
Single copies of the analysis are available from Mr. ieonard Soffer, Office of
Nuclear Regulatory Research, Mail Stop NL/S-324, U.S. Nuclear Regulatory
Commission, Washington, DC 20555, telephone (30I) 452-3916 or Or. Andrew J.
Murphy, Office of Nuclear Regulatory Research, Mail Stop NL/S-217A, U.S. Nuclear
Regulatory Commission, Washington, DC 20555, telephone (301) 4952-3860.

The Commission recuests public comment on tne draft regulatory analysis.
Comment< on the draft anal,s1s may be submitted to the NRC as indicated under the
ADDRESSES heading.

XI11. Questions

In addition to soliciting comments on all aspects of this rulemaking, the
Commision specifically reguests comment on the follewing questions.

1. Should a smaller exclusion area distarce de allowed for plants less
than 3800 M«

2. Should renewals of early site permits uncer 10 CFR Part 52 U:Judged
against the proposed population distributron limits of 10 CFR Part
100.21?

3. Should the proposed population distribution limits of 10 CFR Part
100.2] be fixed limits above which the site would be unacceptadble?

4. Should the population and offsite hazard reporting reguirements
proposed for holders of early site permits (10 CFR Part 100.23) be
applied to existing and future holders ¢f construction permits and
operating iicenses?

XIV. Fegulatory Flexibility (ertification
In accordance with tre Pegulatory Flexitil ty Act of 1980, (5 U.S.C.
605(b)), the Commission certifies that this rule wili mot, «f prorulgated, have
a signifizant economic impact on a substantial number of small entities. This
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proposed rule affects only the licensing and operation of nuclear power plants.
Nuclear power plant site applicants do not fall within the definition of small
businesses as defined in Section 3 of the Smal) Business Act (15 U.S.C. 632), the
Small Business Size Standards of the Small Business Administrator (13 CFR Part
121), or the Commission's Size Standards (50 CFR 50241; December 9, 198%5).

XV. Backfit Analysis

The NRC has determined that the cackfit rule, 10 CFR 50.1C9, does not apply
to this proposed rule, and therefore, that a backfit analysis is not required for
this proposed rule, because these a7endments do not involve any provisions which
would impose backfits as defirmed in 10 CFR 50.10§(a)(1).

1ist of Subjects

10 CFR Part 50 - Antitrust, Classifiad information, Criminal penalty, Fire
protection, Incorporation by reference, Intergovernmental relations, Nuclear
power plants and reactrrs, Radiation protection, Reactor siting criteria,
Reporting and recorakeeping requirements.

1C CFR Part 52 - Administrative practice and procedure, Antitrust,
Backfitting, Combined license, Early site permit, Emergency planning, Fees,
Inspection, Limited work authorization, Nuclear power plants and reactors,
Probabilistic risk assessment, Prototype, Reactor siting critevia, Redress of
site, Reporting and recorckeeping reguirements, Standard design, Standard design
certification.

10 CFR Part 100 - HNuclear power plants and reactors, Reactor siting
criteria.

For the reasons set oput in the preamble and under the authority of the
Atomic Energy Act of 1354, as amended, the Energy Reorganization Act of 1974, as
amended, and 5 U.S.C. 553, the NRC is proposing to adopt the following amendments
to 10 CFR Parts S0, 52 ang 100.

PEST &0 - DOMESTIC LICENSING OF
PRODUCTION AND UTILIZATION FACILITIES

1. The authority citation for Part 50 continues to read as follows:

AUTHORITY: Secs. 102, 102, 104, 105, 161, 182, 183, 186, 189, €B Stat.
§36, 937 938, 948, 953, 534, 355, 956, as amended, sec. 234, B3 Stat. 1244, as
amended (42 U.S.C. 2132, 2133, 2134, 213%, 2201, 2232, 2233, 2236, 2239, 2282),
secs. 201, as amended, 202, 206, BB Stat. 1242, as amended, 1244, 1246, (42
U.S.C. Sg4l, 5842, 5Bé6).

Section 50.7 also 1szued under Pub. L. 95-601, sec. 10, 92 Stat. 2951 (42
U.S.C. 5851). Section 50 .10 also issuved under secs. 101, 185, 68 Stat. 936, 955
as amended (42 U.S.C. 2131, 223%5), sec. 102, Pub. L. 91-190, B3 Stat. 853 (42
U.S.C. 4332). Sections %0.13, £0.54(dd) and 50.103 also issued under sec. 108,
€8 Stat. 939, as amended (42 U.S.C. 213B). Sections 50.23, 50.35, 50.55, anc
$0.56 also issued under cec. 185, 68 Stat. 955 (42 U.S.C. 2235). Sections
£0.33a2, 50.55a and Appencix Q also issued under sec. 102, Pub. L. 91-190, 83
Stat. £53 (42 U.S.C. €332),. Sections 50.24 and 50.54 also issued under sec. 204,
B8 Stat. 1245 (42 U.S.C. ©844). Secticns 50.58, 50,91 and 50.92 also issued
under Pub. L. §7-415, §5 Stat. 2073 (42 U.5.C. 2239). Section 50.78 also issued
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under sec. 122, 68 Stat. 939 (42 U.S.C. 2152). Sections 50.80 - 50.B1 also
issued under sec. 184, 68 Stat. 954, as amended (42 U.S.C. 2234). Appendix F
also issued under sec. 187, €8 Stat. 955 (42 U.S.C. 2237).

For the purposes of sec. 223, 68 Stat. 958, as amended (42 U.S5.C. 2273),
§§ 50.46(a) and (b), and 50.54(c) are issued under sec. 161b, 6B Stat. 948, as
amended (42 U.S.C. 2201(b)); §% 50.7(a), 50.10(a)-(c), 50.34(a) and (e),
50.44(a)-(c), 50.46(a) and (b), 50.47(b), 50.48(a), (c),(d), and (e), 50.45(3), ¢

50.54(a) (i), (1)(1), (1)-(n), (p), (@), (1), (v), and (y), $0.55(f), 50.55a(a) g

{c)-(e), {(g), and (h), 50.59(c), 50.60(a), 50.62(b), 50.64(b), 50.65 and 50.80(
and (b) are .ssued under sec. 1611, 68 Stat. 949, as amended (42 U.5.C. 2201(1);"
and §§30.49d, (h), and (j), 50.54(w),(z).(bb),(cc), and (dd), 50.55(e),
50.59(b), 50.61(b), 50.62(b), 50.70(a), 50.71(a)-(c) and (e), 50.72(a), 50.73(a)
and (b), 50.74, 50.78, and £0.%0 are issved under sec. 161(o), 68 Stat. 950, as
amended (42 U.S.C. 2201(0)).

2. In §50.8, paragraph (b) is revised to read as follows:
§50.8 Information collection requirements: OMB approval

(" - - -

(b) The approved information collection requirements contained in this
part appear in 50.30, 50.33, 50.33a, 50.34, 50.34, 50.34a, 50.35, 50.36, 50.38a,
50.48, 50.49, 50.54, 50.55, 50.55a, 50.59, 50.60, 50.61, 50.63, 50.64, 50.65,
50.71, $0.72, 50.80, $0.82, 50.90, 50.91, and Appendices A, B, E, G, K, 1, J, K,
M, N, 0, Q, R, and S.

- - - - -

3. In §50.34, raragraph (a)(]) is revised to read as follows:
§50.34 Contents of applications; te-hnical information.

(‘) - - -

(1) A description of the site and a safety assessment of the facility
should be performed. Special attention should be directed to plant design
features irtended to mitigate the radiological consequences of accidents. In
performing this assessment, an applicant should assume a fission product release
from the core ' into the containment assuming that the facility is operated at
the maximum power level contemplated. The applicant should perform an evaluation
and analysis of the postulated fission product release, using the containment
leak rate and any fission product cleanup systems intended to mitigate the
consequences of such accidents, together with applicable site characteristics,
including site meteorology, to evaluate the offsite radiological consequences.
The evaluation should determine that:

(1) An individual located at any point on the boundary of the

' The fission product release assumed for this evaluation should be basec
upon a major accident, hypothesized or cetermined from considerations of possible
accidental events, that would result in potential hazards not exceeded by those
from any accident consicered credible. Such accidents have generally been
assumed to result in subctantial meltdown of the core with subsequent release
into the containment of z;preciazble quantities of fiSsion products.
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exclusion area for two hours immediately following the onset of the postulated
fission product release would not receive a total racdiation dose to the whole
body in excess of 25 rem ? or a total radiation dose in excess of 300 rem to the
thyroid from iodine exposure.

(i1) An individual located at any point on the outer radius of 4 low
population zone who is exposed to the radicactive clioud resulting from the
postulated fission product release (during the entire period of its passage)
would not receive a total radiation dose to the whole body in excess of 25 rem
or a total radiation dose in excess of 300 rem to the thyrcid from iodine
exposure. For purposes of this evaluation, a low population zone boundary of 3.0
giles should be assumed.

With respect to operation at the projected initial power level, the applicant is
required to submit information prescribed in paragraphs (a)(2) through (8) of
th_ . section, as well as the the information required by this paragraph, in
support of the application for a construction permit.

NOTE: Reference is made to Technical Information Document (7ID) 14844, dated
March 23, 1862, which contains a fission product release into containment which
has been used in past evaluations. The fission product release given in TID-
14844 may be used as a point of departure upon consideration of severe accident
research insights available since its issuance, upon consideration of plant
design features intended to mitigate the conseguences of accidents, or upon
characteristics of a particular reactor.

4. In §50.34, paragraph (a)(12) is added to read as follows:
§50.34 Contents of applications; technical information.

(') - * -

(12) On or after [EFFECTIVE DATE OF THIS REGULATION] applicants who apply
for early site permits, design certifications, or combined licenses for nuclear
power plants, as partial conformance to General Design Criteria 2 of Appendix A
to this part, shall implement the earthguake engineering criteria in Appendix §

! The whole body dose of 25 rem referred to above has been stated to
correspond numerically to the once in a 1ifetime accidenta) or emergency dose for
radiation workers which, according to NCRP recommendations may be disregarded in
the determination of their radiation exposure status (see NBS Handbook 69 dated
June 5, 1959). More recently, this whole body dose value has also been provided
as guidance for radiation workers performing emergency services involving life
saving activities or protection of large populations where lower doses are not
practicable (see EPA, Manus) of Protective Action Guides and Protective Actions
for Nuclear Incidents, Draft, September 1950). However, neither its use nor that
of the 300 rem value for thyroid exposure as set forth in this section are
intended to imply that these numbers constitute acceptable limits for emergency
doses to the public under accident conditions. Rather, this 25 rem whole body
value and the 300 rem thyroid value have been set forth in this section as
reference values, which can be used in the evaluation of plant design features
with respect to potential severe reactor accidents, in order to assure that such
designs provide assurance cof low risk of public exposure to radiation, in the
event of such accidents. )
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of this part. Prior to [EFFECTIVE DATE OF THIS REGULATION]), applicadie
earthguake engineering criteria for nuclear power plants are contained in Section
V1 of Appendix A to Part 100 of this chapter.

* - - - i -

S. In §50.58, paragraph (ee) is added to read as follows:
§50.54 Conditiony of licenses.

- - - - -

(ee) For licensees of nuclear power plants that have implemented the
earthquake engineering criteria in Apperdix § of this part, plant shutdown will
be required if the criteria in Paragraph IV(a)(3; of Appendix S are exceeded.

6. Appendix S to Part 50 is added to read as follows:

- - * -

-
LEGU REMENTS
Appendix S To Part 50 - EARTHQUAKE ENGINEERING'GliiGliﬂyﬂoa NUCLEAR POWER PLANTS

GENERAL INFORMATION

This appendix applies to applicants who apply fur a construction permit,
design certification, or combined license on or after [EFFECTIVE DATE OF THIS
REGULATION]. Priort !EFFECTI!E DATE OF T4IS REGULATION], applicable earthguake
engineering ;:sx.;4$§ ¥ rUiTesr power plants are contained in Section VI of
Appendiv & to Part 100 of this chapter.

Criteria associated with the selection of the site or establishment of the
safe shutdown earthquake ground motion are located in Appendix g to Part 100 of
this chapter, consistent with the Jocation in the regulatiou of other siting
requirements. The effective date of Appendix B is also [EFFECTIVE DATE OF THIS

REGULATION]. :
t : or nuclear power

‘ : il : it : .

plants conebmepeted pursuant 1o applications applied for issued after the

effective date of this regulation. Vadn
Changes that were made ppen

appendix, in general, aregClarifications and state-of-the-art advancements in
earthguake engineering. C(onsistent with Appendix B to Part 100, this appendix
is general in nature with more detailed information contained in supporting
regulatory guides or standard review plan sections. Nuclear power plants
licensed before these revisions to the regulation pose no undue risk to public
health and safety and there is no present basis for immediate action on any
regulatory reguirements for these plants.’

1. INTRODUCTION /
!

fach applicant for an early site permit, design certification, or combined
license is reguired by §52.34(a)(12) and Gereral Design Criterion 2 of Appencix
A to this Part to Ces1gf,5_:‘ear power plant structures, systems, and components /

JCmotruet andk r’oum /

U.S. Nuclear f=gulatory Commission (USNRC),
Severe Accigdents," S0 FR 32138, August B, 188

"Policy $
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important to safety to withstand the effects of natural phenomena, such as
earthquakes, without loss of capability to perform their safety functions. Also,
a condition of all operating licenses for nuclear power plants, as specified in
§50.54(ee), is plant shutdown if the critera in Paragraph IV(a)(3) of this
appendix are exceeded. The investigations required to obtain the geologic ang
seismic data necessary to determine site suitability are described in Appendix
B to Part 100 of this chapter. Also identified are the geologic and seismic
factors required to be taken into account in the siting,dmd-designAof nuclear

power plants. Conor il ovyas i £

1t is the purpose of these criteria to set forth the principal
considerations which guide the Commission in its evaluation of the suitability
of the plant design bases established in consideration of the seismic event.

11. SCOPE

Thes’mﬁmn apply to nuclear power plants, provide reasonable

assurance that a nuclear power plant can be constructed and operated atl a
proposed site without undue risk to the health and safety of the public.

The evaluations described in this appencix are within the scope of
investigations permitted by §50.10(c)(l) of this chapter.

: { aded
?wmuc.ud and Pt e Tions
As

sed in these criteria:

(a)} The Safe Shutdown Earthquake Ground Motion (SSE) is the vibratory
ground mation for which certain structures, systems, and components shall be
designed pto remain functional. These structures, systems, and components are
those necessary to assure:

(1) The integrity of ti.e reactor coolant nressure boundary,

(2) The capability to shut down the reaclor and maintain it in a safe
shutdown condition, or

(3) The capability to prevent or mitigate the Consequences of accidents
which could result in potential offsite exposures comparable to the guideline
exposures of §50.34(a)(]1) of this chapter.

(b) The QOperating Easis farthguake produces the vibratory ground motion
for which those features of the nuclear power plant necessary for continuec
operation without undue risk to the health and safety of the public shall remain
functicnal.

(c) A response spectrum 1s a piot of the miximum responses {acceleration,
velority or displacement) of a family of idealized singie-degree-of-freedom

§cillators against natural frequencies of the osca]!atorstio 3 specified
vibratory motion input at their supports. uﬂ**“ -

(d) Combined license means a combined constructiion permit and operatin
license with conditions ‘cr a nuclear power facility issued pursuant 1o Part 52,
Subpart C of this chapter.

{e) Standard desicn mears a design whick 15 sufficiently detailed and
complote to support certificatien in accordance with Part 52, Subpart B of this
chapter, and which s usable for a multiple nunmber of units o at a multiple
number of sites without reopening or repeating the review.

(f) Standard design certification, design certafication, or certification
means a Commission approval, issued pursuant to Part 52, Subpart B of this
chapter, of 2 standard de:-gn for a nuclear power fecility. A design so approved
may be referred to as a "certified standard desigr.’

(g) Zeee—Seeses 7occeralion 15 the pumarical *value that corresponds to

trak é;;gaL»ul.
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the acceleration level of the input design earthgquake response spectra at
freguencies where the response curve is asymptolic to a 1ine perpendicular to the
acceleration axis.

IV. APPLICATION TO ENGINEERING DESIGN

The following are pursuant 5 the seismic and geologic design basis
requirements of paragraphs V(a) through (¢, of Appendix B to Part 100 of this
chapter:

{a) Vibratory Ground Motion

(1) Safe Shutdown Earthquake Ground Motion. The Safe Shutdown Earthquake
Ground Motion shall be derived from)‘Lfree—f\e]d ground moti n response spectra
at the free ground surface ¢ Nypothétical rock outcrop, as appropriate. In view
of the Timited data availablc on vibratory ground motions of strong earthquakes,
it usually will be appropriate that the design response spectra be smoothed
spectra developed from an ensemble of response spectra related to the vibratory
motions caused by more than one earthguake. The norizontal Safe Shutdown
Earthquake Ground Motion at the foundation level qof structures shall be an
appropriate response spectrum with amﬁ‘cgcgéﬁmn of at least 0.1g. X

The nuclear power plant shall be designed, hat, at The Safé Shutdown
Earthquake Ground Motion, certain structures, systems, and components will remain
functional. These structures, systems, and components are those necessary to
assure (i) the integrity of the reactor coolant pressure boundary, (1i1) the
capability to shut down the reactor and maintain it in a safe condition, or (ii1) /
the capability to prevent or mitigate the consequences of accidents which could J

result in potential offsite exposures comparable to the guideline exposures of §
§50.34(a)(1) of this chapter. In addition to seismic loads, applicable § r~
concurrent normal cperating, functional and accident-induced loads shall be taken |- ¥
into account in the, Jesion, of thps \&f‘ggy-related structures, systems, and &

components. The design,0° he nfieTear power plant shall also take into account )4 )
the possible effects of the Safe Shuidown Earthguake Ground Motion on the
facility foundations by ground disruption, such as fissuring, lateral spreads,
differentia) settlement, liguefaction, and lands)iding, as required in Paragraph
¥(f) of Apcpendix B to Part 100 of this chapter.

The required safety functions of structures, systems and components shall
be assured during and after the vibratory ground motion associated with the Safe
Shutdown Earthquake Ground Motion through suitable  analyses, testing or |
gqualification methods. L3

The evaluation shall take into account soil-structure interaction effects

¢
d..

ud—“’
fad
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*
and the expected duration of vibratory motion. It is permissible to design for f‘&"‘ 2
strain limits in excess of yield strain in some of these safety-related u‘;¥?
structures, systems, and corponents during the Safe Shutdown Earthquake Ground -
Motion and under the postulated cencurrent conditions, provided that&u??’
necessary safety functions are maintainedy oo ph un TR
(2) Operating Basis Earthguake, 'he 6perating Basis Earthquake shall be Y.

defined by response spectra. When Subjectec to the effects of the vibratory o
motion of the Operating Ea:is Earthguake 1n combination with normal operating

leads, all structures, systems, and components of the nuclear power plant
necessary for continued operation without undue risk to the health and safety of

the public shall remain functional, that is, within applicable stress and P

deformation limitsg a Wit «Laode
The value of the (rzrating Basis Earthquake,shall be set to one of the X
following choices: Etued Vipthon

(i) if the Operating Basis farthguake, is set 3t one-third of the Safe X
Shutdown Earthquake Grourd Motion level, the ;squ1rement¢aqhthe Operating Basis

A4
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Farthquakes as stated above, car be satisfied without the applicant performmg
any expli response anﬂyses or . O <

(ii) if an applicant chooses an Cperu.ing Basis Earthquakwreater than
one-third the Safe Shutdown Earthquake Grouno Moticn an explicit suitabl

analysis and design shall bewpnrjor to demonstrate that the reguirement e
Operating Basis Earthquake, as stated above, is satisfied. The design shall take
into account soil-struct interaction effects and the expected duration of

vibratory ground motion.

(3) Required Plant Shutdm ]t /v/l/ya-tory ground motion exceeding that
of the Operating ‘nsu Earthquakefotcurs, shutdo rp.nu-}ear power plant
will required.® The Operating Basis Earthquake S sei pursiant to Paragraph

o

J(1) or (11) eidhioupppondis Prior to reslmin, oerations, the licensee X

will be required to demonstrate to the Commission that functwnal damage has
occurred tc those features necessary for continued operarion without undue rizk
to 13e health and safety of the public.

{4) Required Seismic Instrumentation. Suitable instrum._ntation shall be
provided so that the seismic response of nuclear power plant teatures important
to safety can be evalusted promptly. P

{b) Surface Deformation. The dﬂm for surface deformation shal)l
be taken into account in the design of the nucléar power plant by orr “ding
reasonable assurance that in the event of sur® geformation certain . . es,
systems, and components will remain tunctional. These structures, ‘ and
components are those necessary to assure (i) the integrity of the reac . ¢~ lant
pressure boundary, (i1) the capability to shut down the reactor and maini, in it
in a safe shutdown condition, or (111) the capability to prevent or mitigate the
consequences of accidents which could result in potentia® offsite exposures
comparable to the 9mdc1mn exposures of §50.34(a)(1) of this chapter. In
addition to surface deformacion induced loads, th: Z:sionef such safety features
shall take inte account: seismic loads, mcludmg aftershocks, and applicable
concurrent functional and accident-induced loads. The des+gm-provisions A
be-besedun an 3STuMPY oy TiidT the de<inn beoun for surface deformation can-o
in any direction and .azimuth and under any part of the nuclear power plant unless
evidence indicates this asumption is net—opproprsate, and shall take into
account the estimated rate at which the surface deformation may occur.

(c) Seismically Induced Floods and Water Waves and Other Desisn-
Conditions. The desige-bissr-Lfor seismically induced floods and water waves from
either Jocally or distantly generated seismic activity and other deoten
conditions determined pursuant to Paragraphs V(e; and (f) of Appendix B to Part
100 of this chapter shall be taken into account in the design of the nuclear
power plant so as to prevent undue risk to the health and safety of the public.

- * - - »

PART 52 - EARLY SITE PERMITS; STANDARD DESIGN CERTIFICATIONS;

A separate analyses to compute structure, equipment and piping
response associated with the Operating Basis Earthgquake is not
required. Applicable tesign. provisions associated with this
Operating Basis Earthquake, for instance, fatigue, are discussed in
regulatory guides. .

Plant shutdown criteria are provided in 2 regulatory guide.

FRN - 23 October 8, 1891
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AND COMBINED LICENSES #UR NUCLEAR POWER PLANTS
- |5 The authority citation for Part 52 continues to read ». follows:

AUTHORITY: Secs. 103, 104, 161, 182, is3, 186, 189, 68 Scat. 936, 948,
953, 954, 955, 956, as amended, sec. 234, B3 Stat. 1244, as amended (42 U.S.C.
2133, 2201, 2232, 2233, 2236, 2239, 2282); secs. 201, 202, 206, B8 Stat. 1242,
1264, 1246, as amended ‘82 U.S.C. 5841, 5842, 5846).

8. In §52.17, paragraph (2)(1)(vi) is revised to read as follows:
§52.17 Contents of applications.

(.) - » -
(I) - * *

(vi) The seismic, meteorological, hydrelog.:, and geologic characteristics
of the proposed site (see Appendix A or B, as aporopriate, to 10 CFR Part 100);

- - - - -

PART 100 - REACTOR SITE CRITERIA
8. The authority citation for Part 100 continues to read as follows:

AUTHORITY: Secs. 103, 104 161, 182, 68 Stat. 936, 9§37, 948, 953, as
amended (42 U.S.C. 2133, 2134, 2201, 2232); sec. 201, as amended, 202, BB Stat.
1282, as amended, 1244 (42 U.S.C. 5B4], 5842).

10. Part 100 is revised to read as follows:

* - - * *

11. Appendix B to Part 100 is added to read as follows:

- - - - -

Appendix B to Part 100 -- CRITERIA FOR THE SEISMIC AND GEOLOGIC SITING OF
NUCLEAR POWER PLANTS AFTER [EFFECTIVE DATE]

GENERAL INFORMATION

This appendix applies to applicants who apply for a construction permit,
early site permit, or combined license on or after [EFFECTIVE DATE OF THIS
REGULATION]. Prior to [EFFECTIVE DATE OF THIS REGULATION] applicable seismic
and geologic siting criteria, including application to engineering design, for
nuclear power plants are containe in Appendix A to Part 100 of this chapter.

Criteria not associated with the selectio the site or esiablishment
of the safe shutdown eartnguake ground motion een placed 1 pendix § ’("
to Part £0 of this chapter which containother design requirements. The
effective date of Appendix § is also [EFFECTIVE DATE OF THIS REGULATION].
laken together, this appendix and Appendix S to Part 50 provide the seismic,
geclogic and earthguake engineering criteria for nuclear power plants
constructed pursuant to applications applied for and Yssued on or after the
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effective date of this regulation.

Changes that were made to Appendix A to Part 100, as reflected in this
appendix, in general, are clarifications and state-of-the-art advancements in
the geoscences, for instance, the use of probabilistic analyses. Nuclear
power plants licensed before these revisions to the regulation pose no undue
risk to public health and safety and there is no present basis for immediate
action on any regulatory reguiremerts for these plants.*

1. PURPOSE

General Design Criterion 2 of Appendix A to Part 50 of this chapter
sires that nuclear power plant structures, systems, and components

important to safety be designed to withstand the effects of natural phenomera
such as earthguakes, tornadoes, hurricanes, floods, tsunami, and seiches
without loss of capability to perform their safety functions. It is the
purpose of these criteria to set forth the principal seismic and geologic
consideratiuns which guide the Commission in its evaluation of the suitability
of proposed :ites for nuclear power plants and the suitability of the plant
design bases established 1n consideration of the seismic and geologic
characteristics of the proposed sites.’

These criteria are based on the current geophysical, geological and

seismojoc c2 information concerning faults and earthquake occurrence and
effec®. They will be revised as necessary when more complete information
available.
11. SCOPE

These criteria, which apply to nuclear power plants, describe the nature
of the investigations reguired tc obtain the geologic and seismic data
necessary to determine site suitability and provide reasonable assurance that
a nuclear power plant can be constructed and operated at a proposed site
without undue risk to the health and safety of the public. Geologic and
seismiz factors reguired to be taken into account in the siting and design of
nuclear power plants are 1centified.

The investigatio~s described in this appendix are within the scope of
tnvestigations permizied by § 50.10(c)(1) of this chapter.

fach applicant for 2 construction permit, eariy site permit, or combined
Ticense shall investigate all seismic .~d geologic factors that may affect the
design and operation of the proposed nuclear power plant irrespective of
whether such factors are explicitly included in these criteria. Both
deterministic and probabilistic evaluations shall be conducted. Additional
investigations and/or more conservative determinations than those included 1in
these criteria may be recuired for sites located in areas having cumplex
geology or in areas of high seismicity. If an applicant believes that the
particular seismology anc geology of a site indicate that some of these

. U.5. Kuclear Fegulatory Commission (USNRC), “"Policy Statement on
Severe Accide~ts," S0 FR 32138, August B, 1985.

Consideratior: rresented in this regulation are general. Acceptab’e
3

methods and z33itiona) discussion are provided in I julatory Guides
and Stangdar:c Review Plan Sectioms. .
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criteriz, or portions thereof, need not be satisfied, the specific sections of

these criteria should be identified in the license application, and supporting
data to justifyATear]) such departures shall be presented.

111. DEFINITIONS

As used in these criteria:

{a) The magnitude of an earthouake is a measure of the size of an
earthguake and is related to the energy released in the form of seismic waves.
*Magnitude® means the numerical value on a standardized scale such as, but noj
Timited to, Moment Magnitude, Surface Wave Magnitude, Body Wave Magnitude orC
Pichter Magnitude scales.

(b) An gxpected maximum earthguake (EME) is the largest
can reasonably be expected to occur n 4 given Seismic sourc

: : Because of aMlipuncertainty, the Expected )
Maximum Earthouake is described by a distribution about the expected value.

(c) The Safe Shutdown farthquake Ground Mstoon (SSE) is the vibratory
ground motion for which certain structures, systems, and compcnents shall be
designed to remain functional. These structures. systems, and components are
those necessary to assure:

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

(2) The capability to shut down the reacter and maintain it in a safe
shutdown condition, or

(3) The capability to prevent or mitigate the conseguences of accidents
which could result in potential offsite exposurges comparable to the guideline
exposures of §50.34(a)(1) of this chapter

(d) ratin s1s farthguak@'
Operating Basis Earthguake to engine
Part 50 of this chapter.

(e) A fault s a tectonic structure along which differential slippage
of the adjacent earth materials has occurred parallel to the fracture plane.

A fault may have gouge or breccia between its two wzlls and includes any
associated monoclinal flexure or other similar geclogic structural feature.

(f) Surface faulting is differential ground displacement at or near the
surface caused directly by fault movement and is distinct from nontectonic
types of ground disruptions, such as landslides, fissures, and craters.

(g) Surfece deformation is distortion of c<2ils and’Focks at or near
ground surface by the processes of folding, faultling, compression or extension
as a result of various earth forces. Tectonic surface deformation is
associated with earthquake processes.

{h) A seismic source is a general term referring to both seismogenic
sources and capable tectonic sources.

(i) A seismogenic source is @ portion of the earth which is assumec to
have uniform earthguake potential (same expected maximum earthguake and
frequency of recurrence) distinct from the earthguake potential of the ¥
surrounding area. A seiimogenic source i—het—expested-te,cause surface
displacements. Seismogenic sources cover a wiCe range of possibilities from a
well-defined tectonic structure to simply a large region of diffuse seismicity
(seismptectonic province) thought to be characierized by the same earthguake
recurrence model. A seismogenic source is alsc characterized by its
involvement in the current tectonic regime as r=flelted in the Quaternary
(approximately the last 2 million years).

(i) A capable tectonic spurce is a tectenic structure which can

generate toth earthguakes and tectonic surface deformation such as faulting or

garthguake t

e'%efin1txon and application of the
ing design is discussed in Appendix 5 tc
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folding at or near the surface in the present seismotectonic regime. It is
characterized by at least one of the following characteristics:

(1) Presence of surface or near surface deformation of landforms or
geologic deposits of recurring nature within the last approximately 500,000
years or at least once in the last approximately 50,000 years.

(2) A raasonable associaticn with one or more large earthquakes or
sustained earthguake activity which are usually accompanied by significant

urface deformation.

(3) A structural association with a capable tectonic source according
to characteristics (1) of this paragraph such that movement on one could be
reasonably expected to be accompanied by movement on the other.

In some cases, the geologic evidence of past activity at or near the
ground surface along a particular capable tectonic source may be obscured at a
particular site. This might occur, for example, at a site having a deep
overburden. For these cases, evidence may exist elsewhere along the structure
from which an evaluation of its characteristics in the vicinity of the site
can be reasonably based. Cuch evidence shall be used in determining whether
the structure is a capable tectonic source within this definition.

Notwithstanding the foregoing paragraphs 111(j) (1), (2) and (3),
structural association of a structure with geologic structural features which
are geologically old (at least pre-Quaternary) such as many of those found in
the Eastern region of the United States shall, in the absence of conflicting
evidence, demonstrate that the structure is not a capable .tectonic source
within this definition. bk G wk‘“‘:i i

(k) A is a plot of the maxi responses
(acceleration, vetocity or displacement) of 2 family of i
single-degree~of-freedom damp=t oscillators : ural freguencies of the
escillatorsMo a specified vibratory motion input at their supports.”

(1) Combined license means a combined construction permit and operating
Ticense with conditions for a nuclear power facility issued pursuant to Part
§2, Subpart C of this chapter.

(m) Early site permit means a Commission approval, issued pursuant to
Part 52, Subpart A of this chapter, for a site or sites for one or more
nuclear power facilities.

(n) Standard design means a design which is sufficiently detailed and
complete to support certification in accordance with Part 52, Subpart B of
this chapter, and which is usable for a multiple number of units or at a
pultiple number of sites without reopening or repeating the review.

(0) - Jerp Period Atcelération is the numerical value that corresponds to
the acceleration level of the input design earthguake response spectra at
frequencies where the response curve is asymptotic to a line perpendicular to
the acceleration axis.

S
e

———

IV. REQUIRED INVESTIGATIONS

The geclogical, seismological and engineering characteristics of a site
and its environs shall be investigated in sufficient scope and detail to
permit an adequate evaluation of the proposed site, and to provide sufficient
information to support both probabilistic and deterministic determinations
required by these criteria and to permit adequate engireering solutions to
actual or potential geologic and seismic effects at the proposed site. The
size of the region to be investigated and the types of .data pertinent to the
investigations shall be determined by the nature of the region surrounding the
proposed site. The investigations shall be carried out by a review of the
pertinent literature and field investigations as identified in paragraphs (a)
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through {e) of this section.

(a) Vibratory Ground Motion.

The purpose of the investigations 1is te obtain information needed tcéz““" )x
debosmene - the Safe Shutdown Earthguake ground motion. The seismic sources

(capable tectonic sources and seismogenic sources) ig the sj region, shal
identified and en]uateo.;—_—-——-m‘ff‘*ﬂhmgcw}
(b) Tectonic Surface Deformation. ’

The purpose of the investigations is to determine whether or not ther
is the potential for tectonic surface deformation near the site and, 1f so,
to what extent the nuclear power plant need. to be designed for these
occurrences.

(c) Non-Tectonic Deformation.

Paragraph (b) concerns investigations reguired for tectonic surface
deformation which can occur coseismically. There are, however, other surface
deformations not directly attributable to tectonics such as those assoCirated
with subsidence or coliapse as in karst terrane, glacially induced offsets,
and growth faulting. These phenomena can represent significant surface
displacement hazards to & site, but can in many cases be monitored,
controlled, or mitigated by engineering, or it can be demonstrated that
conditions that were the cause of the displacements no longer exist.
Geological and geophysical investigations shall be carried out to identify an3d
define nontectonic deformation features and, where possible, distinguish them
from tectonic surface displacements. [f such distinction is not possible, the
guestionable features shall be treated as tectonic deformation.

(d) Seismically Induced Floods and Water Waves.

For coastal sites. the potential for nearby and distant tsunamis and
other waves that could affect the site must be assessed. Included in this
assessment is also the cetermination of the potential for slides that could
generate waves. Information regarding distant and locally generated waves or
tsunamis, which have affected the site, and available evidence of runup and
drawdown associated with these events shall be analyzed. Local features of
coastal or undersea topography which could modify wave runup or drawdown must
be considered. For sites located near lakes or rivers, analyses shall include
the potential for seismically induced floods or water waves, as, for example,
from the failure during an earthguake of a dam upstream or from siides of
earth or debris into a nearby lake.

{e) Veolcanic Activity.

The purpose of the investigations is to assess the potential volcanic
hazards that would adversely affect the safe operation of the nuclear power
plant.

V. SEISMIC AND GEOLOGCIC DESIGN BASES

Erthquat

RO U E—————————— ' '
(b) Determination of the Ground Hotxonﬁt 'HtSiJL- {
The ground motion at the site shall be estimated from al ABATLhQUIKES Supm
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(4) Distant structures. Those structures which are not located in the
immediate vicinity of the site but which are safety related chall be designed
to withstand the effect of the Safe Shutdown Earthguake Ground Motion and the
design basis for surface faulting determined on a comparable basis to that of

the nuclear power plant, taking into account the material underlying the
structures and the different location with respect to that of the site.

VI. APPLICATION TO ENGINEERING DESIGN

Pursuant to the seismic and geologic design basis reguirements of

paragraphs V(a) through (f), applications to engineering design are contained

in Appendix S to Part S0 of this chapter for the following areas:
(a) Vibratory ground motion.
(1) Safe Shutdown Earthguake Ground Motion.
(2) Operatirng Basis Earthguake.
(3) Reguired Plant Shutdown.
(4) Required Seismic Instrumentation.
(b) Surface Tectonic Deformation.
{c) Seismically Induced Floods and Water Waves and Other Design
Conditions.

Dated at Rockville, Maryland, this __ day of , 1991.

for the Nuclear Regulatory Commission.

Samue! J. Chilk,
Secretary of the Commission.
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ORAFT REGULATORY ANVALYSIS
FROFOSED REVISIONS OF 10 GRR PART 100,
AD 10 GR PART 50



DRAFT REGULATORY ANALYSIS

PROPOSED REVISION OF 10 CFR PART 100
AND 10 CFR Part S0

STATEMENT OF THE PROBLEM

This Regulatory Analysis covers twe considerations. First is the revision of the
*Reactor Siting Criteria,” 10 CFR Part 100, for future plants. The second
considerations is the revision of 10 CFR Part 100, Appendix A, *Seismic and
Ceologic Siting Criteria for Nuclear Power Plants.” Both considerations address
the relocation of plant design criteria from Part 100 to 10 CFR Part 50. This
requlatory analysis is presented as two parts for each of the sections,
corresponding to these two considerations.

iti ri i non-seismi

10 CFR Part 100, *Reactor Siting (riteria,” sets forth a framework that guides
the Commission in its evaluation of the suitability of proposed sites for
stationary power and testing reactors. The present criteria regarding reactor
siting were issued in May 1962. There were only a few small power reactors
operating at that time. The present regulation requ’.'es that every reactor have
an exclusion area which has no residents, although transient use is permitted.
A lTow population zone immediately beyond the exclusion area is alsc required.
The regulation recognizes the importance of accident consideraticns in reactor
siting; hence a key element in it is the determination of the size of the
exclusion area via the postulation of 2 large accidental fission product release
within containment and the evaluation of the radiological consequences, in terms
of doses. Doses are calculated for two hypothetical individuals located at any
point (generally, the closest point) on the exclusion area, and at the outer
radius of the low population zone, and are required to be within specified 1imits
(25 rem to the whole body and 300 rem to the thyroid gland). In addition, the
nearest population center, containing about 25,000 or more residents, is required
to be no closer than one and one-third times the outer radius of the low
population zone. The effect of these requirements is to set both individual and,
to some extent, societal limits on dose (and implicitly on risk) without setting
numerical criteria on exclusion area and Tow population zone size. In practice
these siting criteria contained in 10 (FR 100 do more 10 influence reactor design
than site criteria.

Since the issuance of Part 100 in 1962, there have been significant changes anc
developments in reactor technology. The nuclear power industry has developed and
matured significantly; from the existence of a few small power plants generating
a very small fraction of the nation’s electrical energy, the industry has grown
today to the point where there are presently about 110 power reactors n
operation in the United States. These supply about 20 percent of the nation’s
electricity. Reactor power levels have also significantly increased. tarly
plants typically had reactor power levels of about 150 megawatts thermal, whereas
today’s plants have power levels about 20 to 25 times greater.

There has been increased development of and reliance upon fission product cleanup
systems in modern plants to mitigate 1he conseguences of postulated accidents.
As a result, it is possible for present nuclear power plants to be located at
sites with a very small exclusion area and sti11 meet the dose criteria of
Part 100. .

RA - 1 October 10, 1591



There Las also been an increased awareness and concern regarding the effect of
potential nuclear accidents. Although accident considerations have been of key
importance in reactor siting from the very beginning, major developments such as
the issuance of the Reactor Safety Study (WASH-1400) in 1975, the occurrence of
the Three Mile Island accident in 1979, the accident at Unit 4 of .the Chernoby
reactor in the Soviet Union in 1886, and the 1ssuance of NUREG-1150 “Severe
Accident Risks: An Assessment for Five U.S. Nuclear Power Plants” have greatly
increased awareness, knowledge and concerns in this area.

Finally, since its initial promulgation in 1862, the Commission has approved more
than 75 sites for nuclear power plants, and has had an opportunity to review a
number of others. As a result of these reviews, much experience has been gained
regarding the site factors that influence risk and their range of acceptability.

The major impetus for the proposed rule is increased interest in new nuclear
power generation and the possibility that applicants will request site approval
for new nuclear power plants. The Commission believes that, in the event such
reguests materialize, the criteria for siting power reactors should address
directly those site factors important to risk and should reflect.significant
experience learned since the regulation was first issued in 1962. - =

Seismic Siting and farthguake fnqineering Criteria:

Appendix A, “Seismic and Geologic Siting Criteria for Nuclear Power Plants,” to
10 CFR Part 100, “Reactor Siting Criteria,” sets forth a framework that guides
the staff in its evaluation of the adequacy of applicants’ investigations of
geologic and earthquake phenomena and proposed plant desian parameters. The
issuance of Appendix A was an important step in establishing a definitive
regulatory framework for dealing with earth science issues in the licensing of
nuclear power plants. The Appendix contains 1he following statement:

*These criteria are based on the limited geophysical and geological
information available tc date concerming .aults and earthquake
occurrence and effect. They will be reviced as necesszvy when more
complete information becomes available.”

The bases for Appendix A were established in the late 1960's and it became
effective December 13, 1873. Since then, with advances in the scienci. of
seismology and geology, along with the occurrence of some issues in licensing
cases n¢. for seen in the development of Appendix A, a number of significant
difficulLies have arisen in the application of this regulation. Specific
problematic areas include the following:

5 In making geoscience assessments, there is a need for considerable
latitude and judgement. This latitude and judgement is required
because of 1imitations in data, the state of the art of geologic and
seismic analyses, and the rapid evolution taking place in the
geosciences in terms of accumulating knowledge and in modifying
concepts. This need appears 1o hgve been recoonized ngds
A was developed. However, havingeged ence assessments Q§
ono=ged®” in fppendix A, a regulation, has created difficully
applicants and the staff in terms ¢f inhibiting the use of needed
judgement and latitude. Alsp, it has inhibited flexibility in
applying basic principles to new situations and the use of evolving

.

RA - 2 October 10, 199]



s

IV S

methods of analyses in the licensing process.

g Various sections of Appendix A lack clarity and are subject to
different interpretations and dispute. Also, some sections in the
Appendix do not provide sufficient information for implementation.
As a result of being both overly detailed in some areas and not
detailed enough in others, the Appendix has been the source of
licensing delays and debate and has inhibited the use of some .ypes
of analyse . ) 1 T . ’<

3. In other“siting areas, such as hydrology, regulatory guidance has
been handled effectively through use of regulatory guides. Many
problems encountered in implementing Appendix A could best be
alleviated through the use of regulatory guides and a program for
continuous updating.

¥ In the existing regulation, the Operating Basis Earthquake [(OBE) is
associated with functionality, likelihood of occurrence, and a
minimum fraction of the Safe Shutdown Eart’gquake (SSE). These
multi-aspects have resulted in seismic criteria that have led to
overly stiff piping systems and excessive use of snubbers and
supports which, in fact, could result in less reliable piping
systems.

$. g stipulation in Appendix A that the '
esponse spectra be defined at the foundation of the nuclear ¥
. power plant structures has often led to confrontations with many 1in
the engineering community who regard this stipulation as
inconsistent with sound practice.

r £itin i non-sei
The objectives of the proposed reguiatory action are to provide a stable
regulatory basis for the siting of nuclear power plants by decoupling decisions
of site suitability from those affecting plant design.
This will be accomplished by:

a. stating directly those site criteria which, through experience
and importance to risk, futurc sites should meet and

b. relocating from Part 100 to Part 50 those requirements which
apply to reactor design.

The major changes associated with the revision of the regulation are:
1. The proposed regulatory action will apply to applicants who apply
for an early site approval on or after the effective date of the
final regulations. The current regulation will remain in place and
be applicable to all licensees and applicants prior to the effective
date of the final regulations.
2. Part 100 will state directly tﬁ’;e criteria applicable to the site:><:
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{e.g. exclusion area distance, population distribution).

3. Criteria such as source term and dose calculations would be used for
evaluating plant features not site suitability and will be placed
into Part 50 consistent with the 1acation in the regulation of other
design rejuirements.

Since the revision to the regulation will not be a backfit, the licensing bases
for existing nuclear power plants must remain in the regulation. Therefore, the
revised regulation will be designated as a new subpart to Part 100 for future
plants while maintaining the current Part 100 for existing plants.

Finally, in support of the abuve changes, Regulatory Guide 4.7 has been revised.
iti ngineeri ri
The objectives of the proposed regulatory action are to:

L Provide a stable regulatory basis for seismic and geologic siting
and applicable earthquake engineering design of future nuclear power
plants that will avoid licensing delays due to unclear regulatory
reouirements and provide a flexible structure to permit
consideration of new technical understandings; and

2. Have the revision to the regulation completed prior to the receipt
of an early site application.

The major points associated with the revision of the regulation are:

The proposed regulatory action will apply to applicants who apply
for an early site permit, design certification, or combined license
(construction permit and operating license) on or after the
effective date of the revised regulation.

- Criteria not associated with the selection of the site or
establishment of the safe shutdown earthgquake ground motion have
been placed into Part 50. This action is consistent with the
location of other design requirements in Part 50.

Because the revised criteria presented in the proposed regulation will not be
applied ‘o existing plants, the licensing bases for existing nuclear power plants
must remain in the regulations. Therefore, the proposed revised criteria on
seismic and geologic siting would be designated as a new Appendix B to 10 CFR
Part 100 znd would be added to the existing body of regulations.

Earthguake engineering criteria will be located in 10 CFR Part 50, Appendix S.
Since Appendix S is not self initiating, applicable sections of Part 50 (§50.34,
§50.54) are revised to reference Appendix S.

The proposed rule would also make conforming amendments to 10 CFR Parts 52 and
100. 52.17(a)(1)(vi) and Paragraphs 100.20(c)(1) and (3) would be amended to
note Appendix B to Part 100.

Finally, in support of the above changes, regulatory gutdes and standard review
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pian sections will be revised or developed, as appropriate.

r Sitin riteri 3 = ! =" AR y

The alternatives considered included: i

+ no action (e.g. continue to use existing Part 100) '

* delete the existing Part 100 and replace it with an entirely new
Part 100 which eliminates the dose calculation and specifies site
criteria. Lo L

®  for seismic and earthgquake engineering, replace the entire
regulation with a regulatory guide

- retain the existing Part 100 for current plants and add a new

section to Part 100 for future plants which eliminates the dose

calculation and specifies site criteria.
No action is not considered an acceptable alternative. Although the siting
related issues associated with the current generation of plants are completed or
nearing completion, the proposed regulatory action would benefit the licensing
process for future reactors (particularly certified designs) by deccupling siting
from plant design such that the certified design would not be dependent on site
parameters to estadlish the fission product retention characteristics of the
design.

Deletion of the existing regulation also is not considered an acceptable
alternative since it is the licensing bases for virtually all the operatirg
nuclear power plants and those that are in various stages of obtaining their
cperating license.

Replaci .2 the entire regulation with a regulatory guide is not considered
accepta. (e because a regulatory guide is non—mandatory. The staff believes that
there couid be an inc:zasz_in_lng_[igfjgf_:ggiation exposure to the public if the
siting and earthglake engineering criteria were non—mandatory. —

s,
e s et

Therefore, the f;ff optTun'iE‘?BE'ﬁ;éferable course of action and is the option
evaluated further in this analyses.

seismic €iting and farthouake fngineering (riteria:

The first alternative considered by the Commission was to avoid initiating a
rulemaking proceeding. This is not an acceptable alternative. Although the
siting related issues associated with the current generation of nuclear power
plants are completed or nearing completion, there is a renewed sense of urgency
to initiate the proposed regulatory action in light of the current and future
staff review of advanced reactor seismic design criteria. The current regulation
has created difficulty for applicants and the staff in terms of inhibiting
flexibility in applying basic principles to new situations and using evolved
methods of analysis in the Ticensing process.

A second alternative considered was the cdeletion of the existing regulation
(Appencix A to Part 100). This is not an acceptable alternative because these
provisions form part of the licensing bases for many ©f *he operating nuclgar
power plants and others that are in various stages of obtaining their operating
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licence.

A third alternative considered was the replacement of the entire regulation with
a regulatory guide. This is not acceptable because a regulatory guide s non-
mandatory. The staff believes that there could be an increase in the risk of
radiation exposure to the public if the siting and earthquake engineering
criteria were non-mandatory. -

Since there are problems with implementing the existing regulation (Appendix A
to Part 100), the only satisfactory alternative is to revise the regulation. The
approach of establishing the revised requirements in a new Appendix B while
retaining the existing regulation was chosen as the best alternative.

Finally, the following memoranda or reports provide further support for a
revision to Appendix A to Part 100:

1. Staff Requirements Memorandum from Chilk to Taylor dated January 25,
1991, Subject: SECY-90-34]1 - Staff Study on Source Term Update and
Decoupling Siting from Design.

“The staff should further ensure that the
revisions to Appendix A of Part 100 are
available to support the time schedule
shown in the paper [Commission Briefing on
Source Term Update and Decoupling Siting
from Design (SECY-90-341), dated December
13, 1990] for option 2, and are technically
supportable with the information that will
be available at the time the draft comes
forward for Commission action.”

Z. Memorandum from Taylor to Beckjord dated September 6, 1990, Subject:
Revision of Appendix A, 10 CFR Part 100, *Seismic and Geologic
Siting Criteria for Nuclear Power Plants.”

“I approve of your plan to begin work on
the development of a revised regulation and
this activity should be assigned a high
priority status.”

3. NUREG-0625, Siting Policy Task Force.
“Revise Appendix A to 10 CFR Part 100 to
better reflect the evolving technology in
assessing seismic hazards.”

£ NUREG-1061, “Report of the U.S. Nuciear Regulatory Commission Piping
Review Committee,” Vol 5, April 1985,

“The Committee recommends that
0 Rulemaking amending Appendix A to 10

CFR Part 100 be undertaken to permit
decoupling of the OBE and SSE. *...."
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Q. Costs and Benefits

Benefits
r Siti riter) non-seismi

The revision to Part 100 will be beneficial to all. The industry and public will
benefit from a clearer, more uniform and consistent licensing process.

Benefits to industry, the public and the NRC staff will result from the following
changes:

1. nt Of Si riteria. The proposed revision to Part 100
provides clear criteria regarding acceptable exclusion area distances and
population distribution. Applicants will be able to select sites that
meet these criteriz without having to be dependent u~on a reactor design.
In addition, the criteria have been selected to be consistent with past

~ experience and with the quantitative health objectives in the NRC Safety

Goal Policy.
Z. Current Practices Will Be Feflected. The proposed regulations reflect

tndustry design practices and the associated staff review procedures that
kave evolved since Part 100 was issued in 1962. An example of this is the
review of nearby industrial and transportation facilities which will be
incorporated into the regulations for the purpose of site suitability and
has been 3 part of the staff review for many years. The criteria and
standards are the same as those currently in staff review guidance

documentation (Standard Review Plan, ®tc.). Hence, the proposed rule.

involves no substantive changes in this area and merely codifies what has
been staff practice for a number of years. Additionally, the numerical
population density values and the exclusion area distance outlined in
Regulatory Guide 4.7 will be codified in the proposed rulemaking.

. 5 Source Term And Dose Calculations. The proposed rule would eliminate the
use of a postulated source term, assumptions regarding mitigation systems
anc meteorclogy, and the calculation of radiclogical conseguences to
getermine the sizes of the exclusion area and low population zone. It
would instead require a minimum exclusion area distance.

£, Text Clarification And flimination of iow Popu:ation Zone. The Commission
considers that the functions intenced for the “low population zone”,
namely, a Jow density of residents and the feasibility of taking
prctective actions, have in fact been tzken over by other regi.lations or
can be accomplished by other means. Protective action requirements are
defined via the use of the EPZ's, while.restriction on population close to
the plant can be assured via proposed population density criteria. Ffor
these reasons, the Commission is proposing to eliminate the requirement of
a low population zone for future power reactor sites.

In addition, the proposed rule would reguire that important site factors,
such as population distribution, topography, and.transportation routes_be
considered and examined in order to determine whether there are any site
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characteristics that could pose 2 significant impediment to the develop-
ment of _gn emergency plan. This proposed reguirement is also consistent
with 10 CFR Part 52.

Planning for emergencies is part of the Commissic..’s defense-in depth
approach. The Commission concludes that site characteristic that may
represent an impediment to development «f adequate emergency plans, such
as limitations of access or egresses in the immediate vicinity of a
nuclear power plant should be identified at the early stage of site
approval rather than at a later date prior to operation thus avoiding
significant licensing delays.

§.  Risk To The Public. The NRC Staff has generated a reduced set of source
terms based on the NUREG-1150 analyses and the Independent Risk Assessment
Planf. These source terms were used in the MELCOR Accident Conseguences
Code System (MACCS) for six reactor-containment designs. The results of
these analyses 1ndicate{ that the risk to the public is acceptably low and
the guidelines of the Commission’s Safety Goal Policy are mec;\for all
plants up to 3800 Mwth, the largest capacity plant considered in the
analyses. .

&

i i n h K ngineerin riteria:

The revision of Appendix A to Part 100 wil) be beneficial to all. The public
will benefit from a clearer, more uniform and consistent licensing process

subject to fewer interpretations. The NRC staff will benefit from improved

regulatory implementation (both technical and legal), fewer interpretive debates,

and increased requlatory flexibility. Applicants will derive the same benefits
in addition to avoiding licensing delays cdue to unclear regulatory requirements.

The proposed regulatory action reflects changes intended to (1) benefit from the
experience gained in applying the existing regulation; (2) resclve interpretative

guestions; {3) provide needed regulatory flexibility to incorporate state-of-the-
art improvements in the geosciences and earthquake engineering; (4) simplify the
Tanguage to a more “plain English” text; and (5) acknowledge various internal
staff and industry comments.

Eenefits to applicants or NRC staff will result from the following changes:

i Reflect current practices. The proposed regulations wiuld reflect
industry design practices and the associated staff review procedures
that have evolved since the initial regulation (Appendix A to Part
100) was issued in 1973. Many of these practices and prccedures
were incorporated into the reviston of Standard Review Plan Sections
2.5.2, 3.7.1, 3.7.2, and 3.7.3 that are associated with the
resolution of Unresolved Safety Issue (USI) A-40, *Seismic Design
Criteria.” bl

Z. Define seismic sources. Better definition of seismic source types
and stream]ined procedures for their use in specifying ground motio
expected at a plant site will eliminate what has been a major sourceN
of licensing delays.

3. Use probabilistic amalyses. The proposed regulation will require
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the uce of both deterministic and probabilistic analyses. The lack
of recognition of probabilistic analyses in the existing regulation
has made it difficult to treat issues like uncertainty and

*““recurrence period. The proposed rule states that probabilistic

estimates of seismic hazard should be calculated and the underlying
assumptions and associated uncertainties should be documented to
assist in the staff’s overall evaluation of the site and proposed
design basis. The major purposes and associated rational for
carrying out the probabilistic hazard analysis are to: (1)
Systematically include uncertainties in the various factors (such
as, seismic sources, seismicity and ground motion attenuation
characteristics) associated with ground motion and hazard estimates.
The probabilistic method enables alternative hypotheses and diverse
expert opinion in these estimates to be included in a quantitative
fashion. Also, the influence of these factors on the ground motion
and hazard estimates can be displayed. (ii) Identify, in terms of
magnitude and distance, significant contributions to ground motion
at the nuclear power plant site.enabling a differentiation between
seismic sources that are significant from those that are not.
Standardized plant designs will be performed using a smooth ground
response spectra chosen well in (ivance of the actual nuclear power
plant site determination. Discrepan.ies between the ground response
spectra used in design and the site-specific response spectra can be
Quickly identified and evaluated. Also, if new infort stion, not
considered in the initial probabilistic amalysis .vwerges, a
framework and structured approach exists by which the impact of this

. new information on the plant’s design basis ground motion can be

guickly assessed. As a result, extensive unnecessary plant
reevaluations will be avoided. (111) Demonstrate that the

_ probability of exceeding the SEbE Shytcomn [aetmquane Ground Motion

466#) compares favorably, thet—is,—sémilar-to that shown for the
Tower half of the population of current (1991) operating nuclear
power plants. (iv) Provide hazard estimates for use in the seismic
probabilistic risk assessment (PRA).or to demonstrate the adequacy
of-the hazard estimate used in the design. For future plants, the
results of the probabilistic risk assessment {equipment and plant
Capacity estimates, and core damage frequency estimates) will be
available. This information coupled with the probabilistic hazard
informaticn can provide a quick assessment of new seismic
information to assess the impact on the health and safety of the

public. At sy Aaper 2t jr;',"d ‘[y\‘,

Eliminate the many_diverse—definitiens of- the Operating Basis
tarthquake (DBE). The OBE is now only associated with the
functionality of structures, eguipment, and components. Previously,
the OBE was also associated with a likelihood of occurrence and a

minimum percentagce of the SefeShutdown-tarthauereJSSEr> In some

cases, for instance, piping, the multi-facets of the OBE made it

possible fer the OBE tc have more design significance than the SSE.

Reduced analyses. Applicants that choose to set the Operstion Beeie
[ersBouake. 31 one-third of the Sadfs Sivteemn [ arshauvsks f.Srmmd
o

otion can satisfy OBE functionality requirements without performing
ény expiicit response analysis. There is high confidence that, at
this earthguake level with other postulated concurrent loads. most
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critical structures, systems and components will not exceed
currently used design limits. Applicants have the option of
selecting an OBE greater than one-third the SSE; however, a suitable
analysis and design must be performed.

Al AL 7w y

6. :?iiquired plant shutdown. The revised regulations state in Part 50,
consistent with other conditions of licenses, that plant shutdown is
required if the Operstinu—Sases—Earthguake, 15 exceeved. Specific
guidance is provided to define what constitutes an Oatggﬁﬁsag;ggz__
that would reguire a plant shutdown. In addition, gui b i
provided for an orderly plant shutdown and the re-starting of a ,.oT\»
plant that has been shut down because of earthquake ground motion.

7. Limit level of detail. The level of detail presented in the
proposed regulations has been limited to general guidance. The "
proposed reguiations would identify and establish basic
requirements. Detailed guidance, that is, the procedures
acceptable to the NRC for meeting the requirements, has been removed
and placed in regulatory guides or standard review plan sections.

8. Provide greater flexibility. The proposed regulations would provide
a flexible structure that will permit the consideration of new
technical understandings and state of the art advancements.

9. Clarify interpretations. Changes have been made to resclve past
avertions of interpretation. As an example, the definitions and
- T qu red investigations sections of the proposed regulations have
bee significantly changed to eliminate or modify phrases that were
more applicable to only the western United States.

10. Clarify text. The propcsed regulations would use more explicit
terminoiogy. For instance, the Safe Shutdown Earthquake (SSE) is
now referenced as the Safe Shutdown Earthquake Ground Motion (SSE).
Appropriate changes within the text highlight that the ground motion
used as the design basis is not associated with a single earthquake
but 2 composite of samy expected earthquakes.

Ak

Costs
Reactor Siting Criteria (non-seismic):

The costs associated with the revised regulations are subdivided into two
categories; the first is associated with siting criteria modifications (Part
100), the second is associated with (Part 50) modifications.

Part 100
The overall cest impact associated with rev{;]ng the siting criteria aspects of
the reguiation are neutral. Important factors in this regard are:

1. Elimination of Dose Calculation. The proposed approach of
eliminating the use of postulated accident source term and the use
of dose calculations in determining the acceptability of site and
replacing it with population distribution criteria and a minimum
size in the exclusion area is expected to reduce time and costs
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required in obtaining site approval.

The values specified for the

exclusion area distance and the population distribution are those
currently specified in Regulatory Guide 4.7 and thus do not

represent new criteria or practice.

Nearby Industrial and Transportation Facilities. This area of
review is proposed to be incorporated into the regulations for the
purpose of site suitability and has been a part of the staff review
for many years. The criteria and standards are the same as those
currently in staff review guidance documentation (Standard Review
Flan, etc.). Hence, the proposed rule involves no substantive
changes in this area and merely codifies what has been staff

practice for a number of years.

Feasibility of Carrying out Protective Actions. The proposed rule

would require that important site

factors, such a population

distribution, topography, and.transportation routes be considered
and examined in order to determine whether there are any site
characteristics that would pose a significant impediment to the

development of an emergency plan.

The cost impact associated with this revision ii neutral. It is

expected to increase time and costs

for site approval but should

significantly reduce time and costs at the OL or COL stage by

avoiding licensing delays.

Periodic Reporting of Population and Other Activities. The proposed
rule would require that periodic reports be prepared and presented
to the Commission regarding population changes as well as
significant changes 1in any man-related activities that might
represent a potential hazard to the nuclear plant. Reports updating
the population around the plant out to a distance of thirty miles

would be reguired every ten years after the date of initial plant , _
operation anu reports on changes in man-related hazards every five) -

years.

The reporting of this information over the life of the plant and
any required evaluations would have minimal and inconsequential cost
impact when considered in the overall costs reguired for obtaining

site approval.

Elimination of Some Meteorological

regulation has no numerical size requirement for the exclusion area, ,

Information. The present

in terms of distance, and instead assesses the consequences of a
postulated radicactive fission product release within containment,
coupled with assumptions regarding containment leakage, performance
of certain fission product mitigation systems and site meteorology
for a hypothetical individual located at any point on the exciysion
area boundary. as-wedl-as hydrological information, The plant and >
site combination is considered to be acceptable if the calculated
consequences do not exceed the values given in the present rule.
Regulatory Guide 4.7 suggests an exclusion area distance of 0.4

miles, since this has been found,

in conjunction with typical

engineered safety features, to meet the dose values in the existing

rule.

RA - 11

October 10, 1891

-



05 50 002 et 0 0 (i gee 0t it
LR R R R P bt 3 W 00 g O U B L e e

20

LoldaRhRRRNE

NALREBSESSSRSRREERYERRRURES

The Commission considers an exciusion area to be an essential
feature of a reactor site, and is retaining this requirement for
future reactors. However, in keeping with the recommendation of the
Siting Policy Task Force to decouple site requirements from reactor
design, the proposed rule would eliminate the use of a postulated
source term, assumptions vregarding mitigation systems and
meteorology, and the calculation of radiological consequences to
determine the sizes of the exclusion area and low population zone.
It would instead require a minimum exclusion area distance of 0.5
miles for reactors. The elimination of some meteorological
information is expected to reduce time and costs associated with
obtaining site approval.

Part S0

The overall cost impact associated with revising the reactor licensing aspects
of the regulation are neutral because the source term and dose calculations have
always been required under Part 100 for site suitability but will now be required
under -

Part 50 and used in evaluating plant feature&‘lﬁerefore there is no change in

cost.
iti rth ineeri

The costs associated with tic proposed regulations are subdivided into two
categories; the first is associated with the geosciences and site investigations
(Appendix B to Part 100), the second is associated with earthquake engineering
(Appendix S to Part 50).

Appendix B to Part 100

As substantiated below, the overall cost impact associated with the geosciences
and site investigation aspects of the proposed regulation are neutral. Specific
examples include:

I. Reduced Licensing Delays. The licensing process will be enhanced
because information needed for the staff review can be incorporated
in the safety analysis reports at the time of docketing instead of
later through staff questions and applicant responses.

- O Probabilistic Analyses. Probabilistic analyses to determine
vibratory ground motion, surface tectonic deformation, and

\LL
-

seismically induced floods and water waves will marginally increase |7 _'

the cost reguired for plant site investigations. However, the
propesed revisions reflect what s already current staff practice.
For sites in the eastern U.S., the availability of probabilistic
methods may actually simplify_the task of analyzing earthquake-
induced ground motion. Furthermore, probabilistic analysis will
make it possible to more readily imeorpomaie
may become available during site review. ’\ﬁ ¢ kS8

—

3. Seismic Sources. The new approach towards seismic sources?Lsing A

seismogenic sources instead of tectonic pravinced, better definition
of the locttipn to be used for sources in the site vicinity, and

other si+reamiining—4n-the licensing approach are expected to reduce *

B ST S T SO
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i f?ime and costs required for obtaining site approval.

? :

3 Appendix $ to Part 50

+

1) As substantiated below, the overall cost impact associated with the earthguake
6 engineering aspects of the propysed regulation are neutral or reduced. Specific
7 examples include:

g - wt

g Reduced OBE Analysis. The response analyses associated with the
10 Operaiing Basis Farthewake (OBE) may be eliminated if the applicant
11 sets the OBE at one-third of the Sefe Shutdown -ferthouake Ground
12 Motien (SSE)™ Selecting an OBE value greater than one-third of the
13 SSE does not increase the analycical effort above current
:g requirements.

16 2. Control Point Location. Changing the location of the control point
17 (the point at which the vibratory ground motion is applied) from the
18 foundation level to the free-field does not affect costs. The
19 following discussion from Section 2.1.1.4 of NUREG-1233 (pages 13
gg and 14) s applicable:
22 “A number of recent plants were designed to
23 the 1875 Standard Review Plan reguirements
24 which specified the free-field motion at
28 the free-surface for soil-structure
26 interaction analysis. During the operating
27 - license (OL) review, the implementation of

8 the current position of input motion at the
5 foundation level in the free field resulted
30 in a modification of some structural floor
31 beams of seismic Category I structures at
32 one plant. No hardware changes resulted at
33 other plants. (Note that the staff’'s
34 investigation was limited to the Safe
35 shutdown systems and structures that housed
36 them, and allowance was made for tested
g; strength values in some cases.)”
39 3. Plant Shutdown. Although the new seismic instrumentation _
40 requirements are different, the cost is c.sentially the same as that- -2
&] currently used in operating plants. The maintenance and calibration
&2 costs with the new solid-state seismic instrumentation should be
&3 Tess than that associated with the current instrumentation. The
&4 time associated with the processing of instrumentation data will be
&5 less since data will not be shipped from the site for evaluation,
&6 thereby reducing the potential for prolonged plant shutdown while
47 data are being evaluated. In general, the ability to expeditiously
48 assess the effects of the earthguake on the plant will save both
;3 staff and licensee resources.

51 IMPACTS

52 . Other NRC Programs
3

4 None for the non—seismic siting criteria.
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Although Appendix A to 10 CFR Part 100 is titled “Seismic and Geologic
Siting Criteria for Nuclear Power Plants,” it is also referenced in two
other Parts of the regulation. They are (1) Part 40, “Domestic Licensing
of Source Material,” Appendix A, *Criteria Relating to the Operation of
Uranium Mills and the Disposition of Tailings or Waste Produced by the
Extraction or Concentration of Source Material from Ores Processed
Primarily for Their Source Material Content,” Section I, Criterion 4(e),
and (2) Part 72, “Licensing Requirements for the Independent Storage of
Spent Nuclear Fuel and High-Level Radicactive Waste,” Paragraphs (a)(2)(b)
and (a)(2)(f)(1) of §72.102. The proposed regulation, Appendix B to Part
100, is still applicable only to nuclear power plants. The need to revise
Part 72 and Appendix A to Part 40, subject to the implementation of
Appendix B to Part 100, should be a separate rulemaking initiative.

Qther Government Agencies Since the siting and licensing of nuclear power
plants is carried out solely by NRC staff, no impact is projected on other
government agencies.

Constraints

None.

RECISION RATIONALE

i i non- ‘. c“ ‘:

The major considerations trat have guided the Commission in this proposed
revision to the reactor site criteria are as follows:

3 The criteria will assure a low risk both for individuals as well as
for society in general, even in the event of severe, but unlikely
reactor accidents. The proposed criteria are consistent with the
Commission Safety Goal Policy with respect tc the risk of both
prompt and latent cancer fatalities. In addition, the Commission
has also examined the risks associated with land contamination or
property damage in the event of significant releases for long-lived
radioactive species, such as cesium. The proposed criteria are
expected to result in a low likelihood of any significant offsite
contamination of densely pupulated areas.

2. The criteria will assure that both man-made as we' as natural
events associated with the site location are identifi. | and used in
matching a design with the site.

The criteria will assure that a range of protective actions can
feasibly be carried out to protect the public in the event of
emergency.

&, The criteria will assure that potential changes in population or in

the nature of facilities located nearby will be identified and
evaluated as to their hazards to the plant.

The proposed revisions reflect current staff prattice.
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The revised regulations will not reduce risk, but will improve the
description in the regulations of current staff practice in licensing.

i rth ke Engineerin i 1a:

The recommendations to revise the existing regulation (Appendix A to 10 CFR Part
100) and replace it with the proposed regulations pertaining to the geosciences
and site investigations (Appendix B to Part 100), and earthguake engineering
(Appendix S to Part 50) are based primarily on ¢he deterministic and qualitative
arguments. The staff’s evaluation augments the regulatory analysis associated
with the implementation of Unresolved Safety Issue (USI) A-40, Seismic Design
Criteria (NUREG-1233). USI A-40 was implemented in August 1989 through the
revision of Standard Review Plan Sections 3.7.1, Seismic Design Parameters,
3.7.2, Seismic System Analysis, 3.7.3, Seismic Subsystem Analysis, and 2.5.2,
Vibritory Ground Motion.

The staff’s conclusion is that for operating reactor and operating license
applicants, the proposed regulations would have 1ittle effect on risk. Operating
plants have generally been, and will be, seismically upgraded by plant-specific
actions such as impiementation of the Systematic Evaluation Program (SEP), the
implementation of Generic Letter B8-20, Supplement 4, Individual Plant
Examinations of External Events (IPEEE) for Severe Accident Vuinerabilities, the
proposed implementation of US] A-46, Verification of Seismic Adeguacy of
Equipment in Operating Plants, and NRC Bulletin programs. Therefore, this
regulatory action will be “forward—fit” applicable only to applicants who apply
for an early site permit, design certification, or combined 1icense (construction
permit and operating license) on or after the effective date of the final
regulations.

For applicants of early site permits, design certifications. or combined licenses
{construction permit and operating license), no increases in costs are esvisioned
to implement the proposed regulations. The proposed regulations reflect current

staff practice and most applicants are aware of these requirements. In addition,
the proposed regulations will reduce delays in the )licensing process because .

information needed for the staff review can be 1incorporated in the safety
anaiysis reports at the time of docketing instead of later through staff
guestions and appliicant responses. Implementation of the proposed regulations
will Tead to more uniform safety margins. Therefore, the staff proposed that all
new applicants be reguired to comply with the proposed regulations. *

The proposed regulations will not reduce risk, but will improve the description
in the regulation of current staff practice in Ticensing.

Pegul r n

The current regulatory action consists of the following:

i Revisions to §50.8, §50.34, §50.54, and §52.17.
- Revisions to §100.1, §100.2, §100.3, and $100.8.
- Add Subpart B §100.20, §100.21, §100.22 and §100.23.

RA - 15 October 10, 1991
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1.102, “Flood Protection for Nuclear Power Plants”
1.121, *Bases for Plugging Degraded PWR Steam Generator Tubes”

1.122, *Development of Floor Response Spectra for Seismic Design of
F]oor-Supported Equipment or Components”

The following reguiatory quides will be revised to maintain existing design
or analysis philosophy. For example, the types of changes contempiated would be
to change OBE to a fraction of the SSE:

1.
g

1.27, *Ultimate Heat Sink for Nuclear Power Plants”

1.100, *Seismic Qualification of Electric and Mechanical Equipment
for Nuclear Power Plants”

1.124, “Service Limits and Loading Combinations for Class 1 Liner-
Type Component Supports”

1.130, “Service Limits and Loading Combinations for Class 1 Plate-
and-Shell-Type Component Supports”

1.132, *Site Investigations for Foundations of Nuclear Power Plants”
1.138, “Laboratory Investigations of Soils for Engineering Analysis
and Desiqn of Nuclear Power Plants”

1.142, “Safety-Related Concrete Structures for Nuclear Power Plants
(Other than Reactor Vessels and Containments)”

1.143, *Design Guidance for Radiocactive Waste Management Systems,

Structures, and Components Installed in Light-Water-Cooled Nuclear
Power Plants”

During the revision of the regulatory guides cited above, if additional changes

are made, the applicable guide(s) will be distributed for public comment.
Several regulatory guides will be revised to incorporate editorial changes or,

maintain the existing design or analysis philosophy.

IMPLEMENTATJON

This regulatory actiun is applicable only to applicants that apply for an early
site permit, design certification, or combined license (constructicn permit and

operating license) on or after the effective date of the final regulations.

October 10, 1981
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DRAFT ENVIRONMENTAL ASSESSMENT AND FINDING OF NO SIGNIFICANT IMPACT
PROPOSED REVISION OF 10 CFR PART 100, JO CFR PART 100 APPENDIX A,

AND 10 CFR PART 50

The Nuclear Regulatory Commission is amending its regulations to update the
criteria used in the reactor siting; seismic and geologic siting; and earthquake
engineering for nuciear power plants. This—4s two separate but related areas and
each area is discussed separately. Théis I

i €14 ion of i
i i —ceismi

Title 10 CFR Part 100, “Reactor Site Criteria,” was originally issued in May
1962. The proposed amendment will apply to applicants who apply for site
approval on or after the effective date of the final regulation. Since the
revisio[to the regulation will not be a backfit, the bases for existing nuclear
power plants must remain in the same regulation. Therefore, the revised
regulation on siting will be designated 10 CFR Part 100, Subpart B.

Criteria not associated with the selection of the site will be relocated into
Part 50 consistent with the location in the regulation of other desiyn
requirements. Hence, source term and dose calculations will be used for
evaluating plant features, and not site suitability.

The proposed rule would eliminate the use of a postulated accident source term
and the use of a dose calculation in the determination of acceptability for a
nuclear power plant site. It would aiso eliminate the designation of a low
population zone. Instead, it would set a2 minimum size for the exclusion area and
would set population density criteria around proposed nuclear power reactor
sites. In addition, criteria regarding the evaluation of man—made hazards and
the feasibility of carrxfing out protective actions in the event of an emergency
are to be incorporated. Finally, requiremtns are also proposed for reporting
populetion changes and significant changes in offsite activities periodically.

Appencix A, "Seismic and Geologic Siting Criteria for Nuclear Power Plants,” to
10 CFR Part 100, "Reactor Siting Criteria,” was originally issued as a proposed
rule on November 25, 1971 (36 FR 22601); published as a final rule on November
13, 1873 (3B FR 31279); and became effective on December 13, 1973. There have
been two amendments to 10 CFR Part 100, Appendix A. The first amendment, issued
November 27,- 1573 (3B FR 32575), corrected the final rule by adding the legend
under the diagram. The second amendment resiited from a petition for rule making
(PRM 100-1) requesting that an opinion interpreting and clarifying Appendix A
with respect to the determination of the Safe Shutdown farthguake be issued. A
notice of filing of the petitica was published on May 14, 1975 (40 FR 20983).
The substance of the petitioner’s proposal was accepted and published as an
immediateiy effective final rule on January 10, 1977 (42 FR 2052)

The proposed amendment will apply to applicants who epply for a construction
permit, early 