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Director, Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Mr. S. A. Varga

JOSEPH M. FARLEY NUCLEAR PLANT - UNIT 1
TECHNICAL SPECIFICATION UPGRADE

Gentlemen:

In accordance with discussions with Mr. Ed Reeves of your staff,
enclosed as Attachment I is the Unit 1 Technical Specification upgrade
package. This package reflects Alabama Power Company (APCo) comments on
the NRC draft version of the upgrade package with proposed changes
indicated by a bar on the side of the page. The intent of this proposed
package is to upgrade the Unit 1 Technical Specifications to the Unit 2
version to address outstanding licensing issues and requirements as they
reliute to Unit 1. Certain items from the Unit 2 Technical Specifications
were not i.acluded in this package because these items have not been
generic i:sues on cperating reactors and do not form a part of the
licensing bases for Farley Unit 1. In addition, changes have beer
proposed to the Unit 2 version which will require further discussions
with the NRC staff. These changes have been brought about as a result
of experience gained by using the Unit 2 specifications.

In an effort to clarify APCo concerns, a discussion of the significant
differences hatween the Unit 1 Technical Specification upgrade package and
what is pre: atly in the Unit 2 Technical Specifications is provided in
Attachment II. This attachment contains 22 items which have been divided
into two categories based upon action APCo wishes to take on each of
them. These categories are as follows:

I. Major item affecting plant availability without enhancing plant
safety - not generic requirement for operating reactors.

II. 1Item which requires clarification between the NRC and APCo on
the design, licensing, and operational aspect of Unit 1.

APCo proposes to defer any action on Category I items at this time. It is
requested that the current provisions of the Unit 1 Technical Specifications
remain in effect for the Category I items. For the Category II items,

APCo has proposed these changes in Attachment | and wishes to discuss these
items as part of the Unit 1 Technical Specification uporade effort.
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Mr. S. A. Varga -3 - May 28, 1981

In accordance with 10 CFR 50.30(c)(1)(i), three (3) signed originals
and thirty-seven (37) additicnal copies of this proposed amendment are
enclosed.

Shorld you have any questiors, please advise.

Yours truly,
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Attachments

cc: Mr. R. A. Thomas SWORN TO AND SUBSCRIBED BEFORE
Mr. G. F. Trowbridge ME THIS CQ%, DAY OF
Mr. E. A. Reeves Maur , 1981,
Mr. J. P. 0'Reilly 4
Mr. W. H. Bradford
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My Commission Expires:
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FET " 1981

MEMORANDUM FOR: Robert Jackson, Chief
Geosciences Branch
Division of Engineering

THRU: Jerry Ha ‘bour, Chfief
Site Safety Resesarch Branch
Division of Reactor Safaty Research

FROM: Andrew Murohy
Site Safety Research Branch
Division of Reactor Safety Research

SUBJECT: RECOMMENDATION OF MAXIMUM RESERVOIR-INDUCH
EARTHQUAKE AT THE V. C. SUMMER NUCLEAR STAIION

The purpose of this memorandum 1s to convey my comments on the FSAR
for the V. C. Summer Nuclear Statfon and recommenfations for the
maximum reservoir-{nduced earthquake at that sfte. These comments
and recomrendatfons were formulated after reviewing the pertinent
infermatfon for the Geosciences Branch, NRR, as requested 1n a
memorandum from R, J. Mattson to T. E. Murley, dated March 3, 1980
and answered on March 14, 1930,

The comments and recommendations are included as Enclosure ).
/s]

Andrew Murphy
Site Safety Research Branch
Division of Reactor Safety Research

Enclosure: as stated



ENCLOSURE

Dr. Andrew Murphy of the NRC Office of Nuclear Regulatory Research has
assisted in the review. He believes that the maximum reservofr-induced
earthquake of M = 4. ¢ &S preposed by the apolicart and M, = 4.5 as
recommended by EASL are not sufficiently subported by the arguments
currently presented.- Instead he belieyes that at Monticello Reservoir the
maximum {nduced earthquake should pe ¥ « 5.3 unt) further supoorting
information is provided. [hese are h1§ argume~ts .

1. The applicant has not provided sufficient data to establish that the
maximum dimension of geological structures within the tmmediate vicinity
of this reservoir {s ) km or less and that the maximym str ss drop 1s
less than 25 hars.

2. After assuming that the max imum earthquake to pe associated with
Mcnticello Reservoir will” have My intensity VI as max imum intensity
because Mv Intensity VI 1s the ma x imum intensity observed to date at
Piedmont reservoirs, the applicant has employed a series of calculations
and interpolations to relate the area o¢ MM intensity yi shaking and
Tocal magnitude. This method has not previously been used for South-
eastern (.S, earthquakes and the apnlicant has not established the
validity of the method for southeastern U.5. everts or th: jevel of
‘conservatism associated with the method. The method is less conservative
than the method of Nuttli and Herrmann, 1678,

Dr. Murphy supports his first argument with the following potnts:

1. The applicant has attempted to show that the size of the area availahle
for rupture can be limited to 1 km or less. However, the applicant
has not given sufficient weight to the observation that the clusters
of seismicity as fdentified by the applicant are at least as large as
km.

2. The use of the 25-bar stress drop in the Brune bodel was justified on
the basis of an abstract by Fletcher (1980) in which he reported a 17-bar
Stress drop for the August 27, 1978 earthquake that occurred at Monticello
Reservoir. The conservatism gained by the applicant's use of 25 bars
over the observed 17 pars may have been fnvalidated when Fletcher presented
the paper at the American Geophysical Union Meeting, December 1980,
At that meeting, he presented his updated results which show that the
stress drop for the earthquake was aboui 17 bars on one horizontal axis
but about 99 pars on the other horizontal axis,

3. Although the seismicity may be spatially associated with the surficial
boundaries of the plutons, there {s NC reason to state that all the
seismicity {s only relieving local stress around the plutons because
another observation can be made. Tha, is the spatial occurrence of
several clusters of sefsmicity and the focal mechanism also agrees with
;h; grien;ation of a projection of the Wateree Creek fault (section

.9.3.2.3).



Dr.

The applicant s suggested stress barrier might be better considered a

boundary between two

stress regimes rather than an impenetrable barrier,

The applicant's arguments support the concept that a rupture initiated
On one side of the boundary will not pPropagate through the boundary and

continué the rupture

on the opposite side of the Soundary. Thyus, if an

event occurs above the boundary, its size is restricted by the boundary.

Dr. Murphy's comment

is tha* cvents can and have occurred below the

boundary and, therefore, the boundary does not intrinsically limit the
size of the event. The following observation; support the occurrence

of seismic activit, below the boundary: (1) the applicant reports seis-
micity above and below 1 km; (2) the USGS stress measurements indicate
that above the stress boundary there is a stress regime that tends to
favor thrust-type faulting and that below the boundary there is a regime
that tends to favor strike-slip type faulting. The applicant's data indi-
cate that the shallow events (<1 km) have thrust-type focal mechanisms and
that for the deeper events (<2 km) there is a strike-slip component in the

focal mechanisms.

The applicant's arguments for the 1imited areal extent of the geological
Structures in the vicinity of the Morticello Reservoir include obsorva-

tions: (a) The foca

1 mechanicms of earthquake have noda) plane orientations
ing to the orier tation of fractures observed in the two

USGS wells, suggesting that seismicity may be occurring along a network

of preexisting fract
Ous over long distan

ures which surface geology indicates are not continu-
ces. (b) The permeability data from the USGS wells

and exploratory borings indicate significant variations rvaterally and with
depth. These observations are not strong indicators of the three-dimensiona’

extert of the geolog

ical features available for possible rupture. The

observations are based only on shallow data (wells and surface geology; depth
less than 1 km) and may not apply to the deeper earthquakes (depth greater

than 1 km).

The level of seismic
as a low background
Spotted clusters of
It was during the sw
At this time, there

activity at Monticello Reservoir may be characterized
level that has been punctuated by four swarms (temporail/
seismicity), including activity at initiation ¢ f € 1ing.
arms that the largest events to date (M = 2.8 occurred.
is no way of knowing how the level of s€ismicity is

going to vary over the expected life of the V. C. Summer facility.

The applicant's Calculations show that if 3.2 km (length of the clusters of

seismic activity) is

taken as the source dimension and 100 bars (Fletcher

measured 90 bars at Monticello) as the stress drop, by Brune's model (1¢70),

a magnitude (ML) 5.3
reservoir.

Murphy supports his

The applicant has no
intensity Vi shaking

event is possible in the immediate vicinity of the

second argument with the following points:

t adequately supported his assumption of maximum MM
for earthquakes associated with Monticello Reservoir,




2. The applicant's method ¢. relating MM intensity VI shaking to local
magnitude fnvolved:

a. the use of a relationship between seismir moment and local magnitude
whose validity has only been documented to date for southern California
earthquakes;

b. an extrapolation of seismic moments from widely scattered data noints
on a log-log graph.

In summary, Dr. Murphy recommends that an event of magnitude 5 to 5-1/4 occurring
in the near-field 1s sufficiently conservati-e and should be used for the SSE.
This recommendation is based more on observed flaws in the applicant's arguments
and disagreements with his conclusfons drawn from availahle data than on fully

independent analyses.



Statement of Professional Qualifications

of Andrew J. Murphy

My name is Andrew J. Murphy. 1 am a Research Seismologist in the Earth Sciences
Branch (formerly the Site Safety Research Branch) of the Nffice of Nuclear Qegulatory
Research of the U.S. Nuclear Regulatory Commission.

My education and experience have been in geophysics and seismology. [ attended
St. Louis University from 1964-1968, receiving a B.S. degree in geophysical engineering.
I attended Columbia University from 1969-1975 receiving the Ph.D. degree in May of 1975.

My Ph.D. thesis work concerned the characterization of long-period earth noise and
earthquake detection problems.

During the period 1975-1979, 1 worked at the Lamont-Doherty Geological Nbservatory
of Columbia University as a Research Scientist and Research Associate. My attention was
principally to the collection and analysis of seismological data on the seismicity and
the tectonics of the northeastern.faribbean Sea area.

I joined the NRC Office of Nuclear Regulatory Rezearch in October 1979 25 a Pesearch
Seismologist. In that position my duties included the formulation, development, and
implementation of research projects in seismology and geophysics. Currently I am
responsible for regional projects in New England, the southeastern U.S., the Pacific
Northwest, and the New Madrid Seismic Zone and for topical projects concerning earth-
quake recurrence intervals and the attenuation of Lg-waves.

In March 1980, 1 was detailed to assist the Geosciences Branch of the 0ffice of
Nuclear Reactor Regulation in preparing the SER for the U.C. Summer Facility. 1
examined the problem of reservoir-induced seismicity at the Monticello Reservoir, a

part of the Summer Facility.



