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Docket No.: 50-354

APPLICANT: Public Service Electric & Gas Company (PSE&G)
FACILITY: Hope Creek Generating Station
SUBJECT: SUMMARY OF MEETING WITH GEOSCIENCES BRANCH (BB)

On October 5, 1983, a meeting was held with PSERG, their consultants
and representatives from the Geosciences Branch of the NRC. The pur-
pose of the meeting was to allow the applicant the opportunity to pre-
sent to the staff for comment their draft responses to Requests for
Additional Information (RAI) resultir~ from the Safety Review. A
list of attendees is included as Enclosure 1 to this summary and

the RAIs are included as Enclosure 2. The applicant's formal res-
ponse to the items contained in the RAIs is scheduled for October 31,

1983.
Other than the items attached to this summary, no written information was
exchanged.
o"‘.ﬂ!(id, Siamad xa
David Wagner, Project Manager
Licensing Branch No. 2
Division of Licensing
Enclosures:
As stated

cc: See next paage
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Hope Creek

Mr. R. L. Mittl, General Manager
Nuclear Assurance & Regulation

Public Service Electric & Gas Company
80 Park Plaza T16D

Newark, New Jersey 07101

cc:

Troy B. Conner, Jr., Esquire
Conner & Wetterhahn

1747 Pennsylvania Avenue, N. W.
Washington, D. C. 20006

Richard Fryling, Jr., Esquire
Assistant General Solicitor
Public Service Electric & Gas Co.
80 Park Plaza 15E

Newark, New Jersey 07101

Mr. P. R. H. Landrieu

Project Manager - Hope Creek
Public Service Electric & Gas Co.
80 Park Plaza TI17A

Newark, New Jersey 07101

The Honorable Mark L. First
Deputy Attorney General
State of New Jersey

Nuclear Energy Council

36 West State Street
Trenton, New Jersey 07102

Mr. David A. Caccia
Box 70, A.R.D. #2
Sewell, New Jersey 0808C

Mr. B. A. Preston

Principal Engineer

Public Service Electric & Gas Co.
80 Park Plaza T16D

Newark, New Jersey 0710]

Mr. N. C. Yasuki, Director
Division of Environmental Control
Tatnall Building

Dover, Delaware 19901

Robert D. Westreich, Esquire
Assistant Deputy Public Advocate
P. 0. Box 141

Trenton, New Jersey 08625

F. Michael Parkowski, Esquire
Deputy Attorney General
Tatnall Building

Dover, Delaware 19901

Mr. K. W. Burrowes, Project Engineer
Bechtel Power Corporation

50 Beale Street

P. 0. Box 3965

San Francisco, California 94119

Mr. W. H. Bateman

Resident Inspector

U.S.N.R.C.

P. 0. Box 241

Hancocks Bridge, New Jersey 08038

Mr. R. P. Douglas
Manager-Licensing & Analysis
Public Service Electric & Gas Co.
80 Park Plaza T16D

Newark, New Jersey 07101

Mr. R. S. Salvesen

General Manager-Hope Creek Operations
Public Service Electric & Gas Co.

P. 0. Box A

Hancocks Bridge, New Jersey 08038

Mr. B. G. Markowitz, Project Manager
Bechtel Power Corporation

50 Beale Street

P. 0. Box 3965

San Francisco, California 94119

Mr. J. M. Ashley

Senior Licensing Engineer

c/o PSE& Company

Bethesda Office Center, Suite 550
4520 East/West Highway

Betr2sda, Maryland 20814

Mr. A. E. Giardino

Manager - Quality Assurance E&C
Public Service Electric & Gas Co.
P. 0. Box A

Hancocks Bridge, New Jersey 08038
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Dave Wagner
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Phyllis Sobel
Bob Jackson
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Carolyn Zimmermann

A. S, Kao

Hope Creek Generating Station

Geosciences Branch

October 5, 1983
Bethesda, MD
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Project Manager
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Chief
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Enclosure 2

Hope Creek Generating Station

230. 2 Provide a map showing all Late Mesozoic and Cenozoic structures
(SRP 2.5.1) within 200 miles of the Hope Creek site. Discuss the potential
of these structures to generate seismicity.

230. 3 Update Table 2.5-1 to include recent events contained in

(SRP 2.5.2.1) Bulletins of the Southeastern and Northeastern U. S. Seismic
Networks. For the magnitude values listed in Table 2.5-1 note
the reference and type of magnitude. wherever possibie note
the hypocentral depth of the earthquakes.

230. 4 Provide maps clearer than Figures 2.5-22 and 2.5-23 showing
(SRP 2.5.2.1) earthguake epicenters and seismic zcnes. The maps shouid
not have contour lines showing cepth to bedrock.

230. 5 The agplicant has designated the SSE as an intensity VII

(SRP 2.5.2.1) earthquake with its epicenter near the site. A similar size
event, the October 9, 1871 Wilmington, Delaware earthquake,
occurred about 15 miles north of the Hope Creek site in an area
associated with historic earthcuakes. Provige a ccmolete
discussion of seismicity near Wiimington, Delaware. What nave
peen the suggested causes of seismicity in the Wilmington area?
Does this seismicity ingicate the Fill Zone is seismically
active? (See, for example, Sbar et al, 1975, 8SSA, po. 85-92).
Assess the significance of the seismicity in the wilmington
area with respect to the OBE and SSt.

230. 6 In licensing decisions made since approximateiy 1l&76, regarding
(SRP 2.5.2.2, the seismic design basis of nucliear power plants iocatec in the
e e ds northern Piecmont, the staff has recognized the New Englanc-

. 5.2.4) Piegmont Tectonic Province. In the FSAR the northern

Appalacnian region is subaivided into a numper of tectonic
provinces which are different than the New Ingiang-Piecmont
Province. On January 3, 1982 a magnitude 5 3/4 earthquake
occurred in central New 3runswick, Canada in geoiogic terrain
that is similar to that which characterizes the New Englanc-
Piegmont Province. With respect to the appropriate choice of
tectonic provinces ana the effect of the New 3runswick earthguake
on the site, two options, either of which would De general’ly
acceptable to the staff, can be cnosen to resolve this issue.

we will also review any other approaches that are suggested.

Ootion A: Due to the small distance to the Fall Zone (the
bouncary of the Pieacmont province) anc the shallow sedimentary
cover at the Hope Creek site, assume that the m_ = 5 3/4 New
SBrunswick earthguake is the maximum historical 2arthouake that
can occur near the site. Current starf practice 1s to eva uate
the SSE by comparison to site specific response spectri
developed by performing statistical anaiyses on sirong meiton
records for sites with similar foundation ccnditions &t 2Zoro-



priate distances from events within one-half unit of the max-
imum magnitude. (See, for example, Wolf Creek, NUREG-0881.)
Calculate a site specific spectrum using =5 3/4 as the
target magnitude event and using records a% distance. less
than about 25 km on soil sites. Compare the Hope Creek SSE
design spectrum te the 84th percentile of this site specific
spectrum. The staff recommends developing a spectrum
specifically for a = 5 3/4 event using the most recent
information that is dvailable and with foundation conditions
similar to the Hope Creek site. Compare shear wave velocity
profiles for the recording sites with the profile for the
Hope Creek site.

Option B: Extensive research is under way regarding the New
8runswick earthquake and its relationship to the New Englana-
Piedmont Province. A large portion of this effort has been
undertaken as a result of reviews of the Seabrook and Maine
Yankee sites. We recommend active attention and awareness of
these studies. Using information provided by these and other
studies, update and provide a complete discussion regarding the
current choice of tectonic provinces. Include as a minimum the
following information:

1) A discussion and justification of any association of the
Central New 8runswick earthquake seguence with a specific
geologic structure or fault within the meaning of
Appendix A 10CFR100.

2) A discussion and justification of any province sup-
division with respect to the New England-Piecmont Tec-
tonic Province.

3) An estimate of the ground motion and response scectra at
the site resulting from any province sub-division. 8oth
peaks and spectra should be compared to that of the S3E.
[t has peen the staff's practice to use the "“<rend of
mean" of the relationship in Trifunac and 3ragy (197%5)
coupied with a Regulatory Guide 1.50 response spectrum,
when intensity is used to describe the SSE. In addition,
in recent OL reviews the staff has requested the com-
parison of site specific spectra using the magnitude of
the maximum historical earthquake which has not seen
associated with a fault or structure. It nas seen the
staff's position that a maximum Modified Mercalli Inten-
sity VII event (the SSE) corresponds to a m_ = 5.3 (Nuttli
and Herrmann, WES, 1978). The staff recammands developing
a spectrum specifically for at Teast am_= 5.3 event
using the most recent information that i% avai'able and
with foundation conditions similar to the Hope Creek site.
Compare shear wave velocity profiles for the recarding
sites with the profile for the Hope Creek site.



230. 7
(SRP 2.5.2)
RSP

On November 18, 1982 the USGS in a letter from James F. Oevine,
USGS, to Robert Jackson, NRC, clarified its position regarding
the localization of the seismicity in the vicinity of Charle-
ston, 5.C. The staff is presently evaluating the significance
of the USGS clarification regarding the localization of Charles-
ton seismicity. Attached are copies of the staff's interim
position on the Charleston earthquakes and our recomwended plan
to address Eastern U. S. earthquakes. This position will be
included in the Safety Evaluation Report.



Interim Position on Charlestecn Zarthcuake for Licensing Proceeding

The NRR Staff position with respect ts the Intensity X 1886 Charleston earth-
quake has been that, in the context of the tacienic province apprsach used for
licensing nuclear power plants, this earthguake sasulg Je restricted to the
Charleston vicinity. . This position was dased, in part, on information proviced
Sy the United States Geological Survey (USGS) in a letlar cated Decemper 30,
1980 from J. E. Devine to R. E. Jacksan (see Summer Safety SZvaluation Regore).
The USGS has teen reassessing its postion and issueq a clarificaticn on Novem=
ber 18, 1382 in a letter from J. £. Devine to R. E. Jacksen. As a result of
this letier, a preliminary evaluation ang ocutline for NRC ace

tien was ferwarded
to the Commission in a memorandum from w. J. Qircks on Novemper 19, 1882.

The USGS Jetter states that:

“Secause the geclogic and tecisnic features of the Charlesten regicn
are similar to those in other regions of the eastern seancard, we
concluce that althougn there is no recant or histsrical evicence

that gther regions have experiencad sirong eartnhguakes, the histare
ical recard is not, of itsalf, sufficient grounags for ruling out the
sccurrence in these other regicns of SIrong seismic grsund motians
similar %o those excerienced near Charlestan in 1886. Althouga ne
arecapility of strong ground motion cque %o an earticuake in any given
year at a particular locaticn in the eastern seagraars may ce very
low, detarministic anc proscadilissic evaluations of tne seismic hazarz
shculd be mage for indivicual sitas in the eastern seapoard 0 estat-

Tish_the seismic engineering parametsrs for critical facilities."

The USGS clarification represents net so MUCH 3 new ungerstanding bdut rather a3
more explicit recagniticn of existing uncertainties witn =especs =3 =he causa-
tive struciure and mechanism of the 1886 Charlesson earinguake. Many nytotheses
have Zeen propesed as to the lccale in the eastern seagcara of future Charlestan-
$1Ig eartihguakes. Scme of these could he very restrictive in lecation while
others wculd aliow this earthquake %o recur aver very large areas. Presently

none of these hypotheses are cefinitive and all contain a strong element of
speculation.

wWe are addressing this uncertainty in Soth longer—zarm deterministic and shor<ter=
tarm 2rogapilistic programs. The determiniszic stugies, funced primarily by

the Office of Resarch of the NRC shou'd reduce the uncarainty Jy better icen-
tifying (1) the causal mechanism of the Chariestan earticuake and (2) the poten-
tial for the cccurrence of large ear<hquakes throughout the eastarn seacoard.
The protabilistic studies, primarily that Seing concuctad for NRC sy Lawrence
Livermore National Laboratory (LLNL) will take inta account existing urcerzain-
ties. They will have as their aim %o ceternine @ifferences, if any, between

the protatilities of seismic groung motien exceeding design levels in the
eastarn seapcarc (i.e. as affected by the USGS clarified =csticn 2n =he
Charlestzn earthcuake) and the progcapilities of seismic ground sotion exceeding
design levels elsewhere in the centril and eastern U.S5. Any plants wnere the
procasilities of exceeding design level ground mctisns are significantly higner



than those calculated for other plants in the Cantral and Eastarn U.S. will be
fdentified and evaluated for possible further engineering analysis.

Given the speculative nature of the Nypotheses with respect tg the recurrence

of large Charleston-type earthquakes as a result of our limited scientific
knowleage and the generalized low prosapility associated with such events, we

G0 not see a need for any action for specific sites at this time. It is our
position, as it has been in the past, that facilities should be designd %0
withstang the recurrence of an earthquake the size of the 1286 earthguake in

the vicinity of Charlestan. At the conclusion of the shortar-term probabilistic
gregram ang during the lconger=%erm deterministic studies, we will be assessing
the need for a modified position with respecs %o specific sites.



231. 2
(SRP
2.5.1)

231. 3
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231. 4
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2.5.14&
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231. S
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2.95.1)
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Hope Creek Generating Station

Page 2.5-36. The last paragraph on this page implies a genetic
relationship among subsidence and sediment accumulation, warping of
shorelines, and reverse faulting along the eastern continental
margin during the Cenozoic. Please expand this discussion and show
how these phenomena are interrelated.

Pages 2.5-30 through 2.5-32. Presentation is made on these pages of
numerous faults in the Coastal Plain and Piegmont within the site
region. Many of these faults apparently displace relatively young
strata. What is the significance, if any, of these young faul%s

to the HCGS site in Tight of several of the current hypotheses

on the causes of eastern seismicity?

Pages 2.5-29 through 2.5-32, 2.5-65 and 2.5-67. The text appears to
favor the hypothesis that eastern seismicity is related to the
reactivation of high angle faults in a reverse sense as being the
most plausible explanation for the cause of eastern seismicity.

Figure 2.5-6, Sheridan (1974), Spoljaric (1279) and Dames and Moore
(1872) all indicate the presence of numersus northeast-southwest
striking, hign angle faults in the region. On page 2.5-67 and

Figure 2.5-25 it is stated that most fault plane solutions cetermined
from instrumentally recorded earthquakes indicate a maximum principal,
horizontal stress oriented in a northwest-southeast or east-west
direction, and a reverse sense of movement on NE-SW faults. Wentworth
and Mergner-Keefer (1983) postulate that the 1886 Charleston earszh-
quake resulted from displacement along high angle reverse faults in
that kind of fault-stress environment, ana wneraver that type of
domain existed, an earthquake of that size is possible. With all of
these things considered, what is the earthcuake potential of neardy
high angie reverse faults?

Reference 2.5-61, (J.A. Fischer, J.A. Syzmanski, and M.R. Werner III
“A New Approach to Dividing the Northeastern U.S. into Tectonic
Provinces," in Dames and Moore Engineering Sulletin, 1976, op 1-76)
is cited as the basis for the applicant's designation of tectonic
provinces. Please provide a copy of that rerference.

Figures 2.5-19, and 2.5-20 show contours on tne surface of the
Vincentown formation and Figure 2.5-21 shows contours drawn on the
contact between 2 horizons within the Kirkwood formation. On these
figures there is a very strong NNW oriented grain. What is the
probable cause of this trend on these strata’

Page 2.5-49, last paragraph, and Figure 2.5-17, describes and illus-
trates a minor anomalous feature on the excavation wall at Station
w0 1 + 90 as teing of erosional origin. What is the basis for that
interpretation? Can an interpretation that tnis feature was causad
by lTiquefaction during an earthguake be rulec out? 0On what basis?



Spoljaric, N., 1979, Landsat View of Delaware, Deiaware Geological
Survey, Open File Report No. 12, maos a number of faults in Delaware
based on Landsat lineaments. Many of these faults were investigated
in 1972 during studies for the Summit Power Station. rnowever K there
are several faults shown that have nct bDeen adaressed, including
several showing Middle Tertiary displacements. Examine the data
regarding these faults and assess their significance to the HCGS
site.
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