MEMORANDUM FOR:  Robert E£. Jacksan, Chief
Geosciences Sranch, 0SS

y Secticn
SS

THARY: aon Reiter, Lezd
Geo]ogy and Seism

ar
olo
.Geasciences 8ranch,

cg
0
FR0M: ' Phyllis Sobel, Geophysicist— = 7
Geology and Seismolagy Section
Geoscisncas 3rznch, 0SS

SUBJECT: CR. DAVID SIMPSON'S REVIEZW O"LAKC JOCASSEE SEISMICITY

ately 11 m1.es
rolina. Z2eginning
ir induced

firee unit Oconee Nuclear Power Plant is locatad a;
0
- Oconee plant.

groxim

eam from the Lake.Jocassae Dam in northwestern South C
the NRC.staff raviewed the potenu1a1 impact of resarvy
uake activity at Lake Jocassee on Jocassee Dam and the

id Simpson.was asked to pravide technical assistance to the NRC

in their review. Dr. Simpson's contract (Order Mo. DR-77-1203) axpirad

y 28, 1978. The contract specifiad that he would writs an or1g.ra]
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nsive final renort. Howaver, the ragort was not writtan ~nd the
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nas tnerefora not finishe

thsir ?aview. 1 rzcarmaend. that Or. Siitpsen's
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3 so that he can :r:vw‘e tne inal
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cuth Carolina was built ty the
ake was fillad in January 1973
5, 1975. The rsgicn had besn one
arthouake in the area occurrad

2 Jocassee hydro station in Oconze County,
ukz Power Company in the early 197Q's. The
nd maximum head was Tirst achisved on March
af Tow seismic activity. The first reported
Aucust 12, 1973.
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"a Cctober 18 and Movamber
sirthquakes ware fe in t
rignitude (ML) 3.2 a
Tatensity of this =vbnu was
insuiting Soard concluded t

on the dam. rOwever
vestigations of the Univar
‘.erwng in evaluation the s
mic menitering program.
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ecember, 1975 the Jocassee Hydro
rthquake would hava no datrimantal
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saism 3gra;ns were d=pToy°d 1n the vicinity of Jocassee rasz rucir. In an
August 1976 report entitled "The Jocasses Earthquaaes,‘ Pradeep Talwani

and other finvestigators at the University of South Carolina raported an
tha first six months of seismic monitoring (Havember 1375 to iiay 1973).
Over one thousand events wer e' recordad betwaan MNovember 3, 1975 and _
May 31, 19758, Fiftzan feit events occurrad cetwesn Jec=mbcr 3, 1373 and
June 2, 1976, The number of reccrded events raraely sxceadad 10 events
per day. '
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Tne seismic aCLlV1LJ at Lake Jocassae was associate with the.impoundment .
f over 100 m of water uhnﬂnd Jocassee dam. The initial ac;1vi-j Was

entared ne‘r the dam.and the enicentral volume increased with time while
centaring on the Take. Saveral possible precursors'to the larger sarthguakes

ere noticad, including (1) ts/tp ratio ancmalies, (2) changes in b- values and

3) 2 1ull in a period of increasad seismicity before the 1arger earthqueka.

— Y

*

Suring their May 20, 1

976 meating, the Jocassea Hydro Consulting 3card concludad,
that the data did not su
S

gest a hazard to the dam. The 3card concurrad with
“inate the saismic network on June 30 and replace it
nsitivity seismograph that is integrated into the

the Juke decision to t
with a permanent high
South Carolina netwark.

Tnitiaticn of MRC Raviaw

3z2¢i=ning in 1276 the AL SLalf r=v1ewed the poLen tial 'mpact of raservaoir
ind.-ad zarthouaka activity at Lake Jocasse2 on Jocassae dam and the Onocee .- .
“ucizar Power Plant Ioc¢hbd about.17 miles downstiresam. rrom Warch 1, 1977
thrcugh February 28, 1373, Dr. Cavid Simpson was undar contract to the NRC

g zravide technical assistance o the.NRC staff. Or. Simpson is a racognizad
autiority and gqualifiad axpart in the very specialized field of research ralating
tg razservoir-inducad saismicity. He has wordwide zxperience in this area and
nis axpertise would insure that the staff would rayizw this situaticn in the
bast manner.

From June 1976 to Cacamcer 1673 szismic moenitoring continued znd the lavel

37 seismic activity remainad low. The averaga number of avenis par day was
ibout one or two and the maximum earthguéke was m_gn1tude (M) 2.6. Seiore

Jina 1976 tha av—nL> occurrad at daoths of Tlass than 2km; sincz June 1876

the s 81SW1C1ty de=penad but there was no Turih er greowth in.epicantral area.
Fradzep Talwani has SJggssted that the large evenis \AL > 2.0) occur after a
sustiined period of Taka Tsvel increase.
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zriss of =2arth-

tnils ~"ﬂitcring seismic activity near Lake Jocassz2, 2 s

culkas was ubserved irem Decamber 29, 1977 to Fsbruary 27, 1378 near

Lzka Kec e (15 or 20 km south of Laae Jocass2e znd 2 %0 4 km west of

the Oconae oTant) A portzble seismic network was installed in the area,

The szismic activity.was in the form of an earthguake swarm, with

nearly 100 or more events par déy batween Januarj 4 and 7, ../8. The

Tavel of seismic activity was Tow (M,£2.2). Before the swarm began

fr.urteen possible Keowee svents had Daen recorded by the Lake Jocassze

nziwork. Also it appearad that the July 13, 1971 Seneca earthquake. 1 ——— ~— -
maxi

mum intﬂnsiuy IV and 3.8 M g) was located near the Kegwee activity.

ne Seneca earthquake occurred after the last period of rﬁpwd filling of .
Lake Xegwee in April 1971. This SUQ3ESLS that the ar=a of the Ksowee earthguake
syarm nas had a n1sLory of saismic activity wnich was possibly associated

with Lazke Xeowee. The seismicity was probably undetected due .to.lack of
instrumentation 1n che enicantral arsa. 0On January 19, 1979 a megnitude

(M) 2.8 =sarthquake occurrad. in the same area a faw waeks after the raising

f-ine Take Teval by zbout 10 Fast.
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Recant Seismicity at Lake Jocassee

Fradeep Talwani has continued the seismic meonitoring at La<a Jocassee with a three-
station netwcrk funded by the U. S. ueo‘fogwﬂ Survey. Cn A ugus; 25, 1979 a mag-
nitude 3.5 sarthguake occurrad within.the seismic netwerk. The pr=11 irary location
is shown on tha =nLTosad map.. This event was feit in South Carolina, Worth.
Carolina and 2 Tnere are no confirmed repeorts of damage.. The generators

at the Jocasss station ware tripped.. The accalarometsrs at the Cconee

nlant wara not red; I am currently investigating what their trigger lzvel

is. Tne morni r- the event, portable seismcmetars were daplcyad to menitor

Tor aftershock ty. [ will inform you of any additicnal =arthquaxke

activity in th :

Extansion of Zr. David Simpsen's Lonur=ct

The NRC contract with Cr. Simoson (enclcsed) specified that upon compiation of
-he inquiry ind zvaluation of tha.data, COr. Simpson would submit 2 Tinal _
rzoort to the [2C which would provide his fiadings, conclusions -nd recommandations
ccocarning the potantial hazard prasantad by the Jocassea Cam to the Cocncez Plant
sita. The final report was not writtan znd tha RRC staff will not b2 2bls to
comaiete their ravizw without the report. Since Or. Simpson's Contract (Ordzr MNo.
C2-77-1203) 2xpirad Fabruary 28, 1978, we raquast that Or. Simpson's coniract be
zxtznged until February 28, 1930 so bnat ha can provide the final rzocrt.
or. Simoson's report uould n=1p us clase out this ravisw and aiso Se helptul in
zralyzing reservoir inducad seismicity at other sites in the southzastarn U. S.
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