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SUBJECT: DR. DAVID SIMPSON'S REVIZW OF LAKE JOCASSEE SEISMICITY

The u:rea unit Oconee Nuclear Power PTant is 1ocat°d aporox1ma'e1y 11 miles
cwnsiream from the Lake.Jocassee Dam in northwestern South Carolina. Beginning
in 1976 the NRC.staff reviewed the potent1a1 impact of reservoir induced

carthguake activity at Lake Jocassee on Jocassee Dam and the Gconee plant.

Or. David Simpson.was asked to provide technical assistance to the NRC

staff in their review. Dr. Simpson's contract (Order No. DQR-77-1203) expired

r‘,.Uary 28, 1978. The contract specified that he would write an original

:_“prbaenswve final report. Howaver, the ra2port was not written and the

HRC s.2f7 has therefore not finishaed their raview. [ racommend.that Or. Siirpson's
ontract be oxt‘ﬂded until February 28, 12:7 so that he can orovide the fin al

'."c;“brt. .

fackgraound

e Jocassee hydro station in Oconze County, South Carolina was built by the
Suke Power Company in the early 1970's. Tha lzke was filled in January 1975
3 d maximum head was first achiaved on March 15, 1975. The region had besn one
¥ low seismic activity. The first reparted earthcuake in the area occurred
on August 12, 1973,

n Cctober 18 and Movember 6 and 25, 1275, after tha resarvoir filling, three
carthquakes were felt in the V1C‘H1Lj of the dam. The largest zvant was a
mignitude (ML) 3.2 earthquake an tovember 25, 1975. The maximum estimated
itansity of this event was III—LV(MM). In Cecember, 1975 the Jocassee Hydro.
suiting Board concluded that tha largest earthquake would hzve no datrimental
ect.on the dam. However, the 3oard reccmmended that Duke Pcwer coordinate
fnvestigations of the Lnlvcrs1uy of South Laro11ra, Gaorgia Tech, and Law

oF _r1ng in evaluation the significance of these events and sstabiishing

smic ﬁon1tor1ng progrcm :
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13S"agra,;hs vware deployed 1n the vicinity of Jocassee reszrvoir.
gust 1976 report entitled "The Jocasses Carthquakes," Pradeep Talwani
d other 1nvest1gators at. the University of South Carolina reported on

the first six months of seismic monitoring (Movember 1975 to May 1975).

Over one thousand events were.recorded between Movember 8, 1975 and

May 31, 1978.. Fiftsan felt events occurrad between Decbnber 8, 1975 and
June 2, 1976, The number of recorded events rarely exceadad 10 events

per day.
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Tne seismic. aCu1v1Ly at Lake uocassee was assocxabed w1th.the iﬁp sundment

of over 100 m of water tehind Jocassee dam, The initial activity was

centered near the dam. and the epicentral volume 1ncreased with time while
centaring on the lake. Several possible precursors‘to the larger earthquakes
were noticed, including (1) ts/tp ratio anomalies, (2) changes in b-values and

(3) a Tull in a period of increased seismicity before the larger earthquake.

Ouring their May 20 1976 meeting, the Jocassee Hydro Consulting Soard concluded,
that the data did not suggest a hazard to the dem. The Board concurrad with

the Juke decision to t:rm1nate the saismic network on June 30 and replace it
with a permanent high sensitivity seismograph that is integrated into the

South Carolina network. -

Initiaticn of NRC Review . )

cinning in 1376 the HRC staff reviewed the potentia1 impact of reservoir
¢.zad earthquake activity at Lake Jocassee on Jocassee dem and the Onocee - .
fuctzar Power Plant locatad about.l1 miles downstream. From March 1, 1977
thrzough Fcuruary 28, 1078 .Dr. uavwo S1mpson was under contract to the NRC
E i Dr. Simpson is a rﬂcogn1zed
rity and cuallfied p=ru in the very s:ef1a11zpd fiald of resaarch ralating
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tg raservoir-induced sei swwuwuy Ya has worgwide axperience in this area and
nis expertise would insure that the staff would review this situation in the
hest manner. _

Trom June 1976 to December 1978 seismic monitori ing continued and the Tavel
af saismic activity remained Jow. The average number of events cer day was
2bout one or two and the maximum earthgueke was magnitude (M ) 2.6. Before
June 1976 the evants occurrad at depths of Tass than Zxm; sincz J'n 1276 .
the seismicity deepened tut there was no further growth in epicentral area.
Fradzep Talwani bas suggsstad Lhat the Targe events (M > 2.0) occur after a
sustiined period of Take level increase. '
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Lane Kzgwae Seismicity

knile menitoring.seismic activity near Lake Jocasses, a saries of zarth-
quzkas was observed from Decamber 29, 1977 to February 27, 1978 near
Lake Keowee (15 or 20 km sauth of‘L_ke Jocassae and 2 to 4 km west of

the Oconge plant), A portzble seismic network was .installed in the area.
The szismic activity.was in the form of an earthguake swarm, with
nzarly 100 or more events ser day JeL”e”n January 4 and 7, 19783. The
1a'e] of seismic activity was Tow (M, £ Before the swarm Degan
Tourteen possibie Keowee events had gean recordad by the Lake Jocassee
neiwork., Also it appeared that the July 13, 1971 Seneca earthquake. - —— —
(uax1me intensity .IV and 3.8 M_g) was located near the Keovee activity.
The Szneca earthquake occurrad after the last period of rapid filling of
Lake Keowee in April 1971. This suggests that the agea of the Keowee ear*nuuake
swarm has had a h]c.ory of seismi¢ activity which was possibly assaciated
with Lake Keowee, The seismicity was probably undetected due to.lack of
instrumentation 1n ihe epicentral area. On January 19, 1979 a magnitude
(i L) 2.8 eart hquake occurred. in the same area a few weeks after the raising
of "the lake level by about 10 feet.

,

Recent Seismicity at Lake Jocassee

Pradeep Talwzni has continued the seismic menitoring at Lake Jocassee with a three-
station network funded by the U. S. Geological Survey. On August 25, 1979 a mag-
nitude 3.6 zarthguake occurrad within.the seismic network. Tne prol1u1nary Tocation
is shown on the a2nclosad map. This event was felt in South Carolina, North:

Carolina and Gzorgia. There are no confirmed reperts of damage.. The generators

at the Jocasssze hyiro station were tripped.. The accalerometers at the Cconee
plant were not triggared; I am currently investigating what their trigger lavel

is. The ,orrxng atiar the event, portable seismometars were deployed to monitor

Tor a.fcrsn ock zctivity. [ will inform you of any additional earthquake

activity in the ars ‘ ’

txtension of Or, D /1d Simoson's COHLFRCt

n;

The NRC contract with Dr Simpscn (enc1osed) specifiad that upon completion of
the inquiry zand =valuation of tha_data, Or, Simoson would submit a final
rzgort to tha [RC which would provide r*s ‘1nd1wcs, conclusions and racommendations

CCﬂce’nwng ‘the potential hazard presented by the Jocassee Cam to tha Cccnoes Plant
site. The final report was not written znd the NRC staif will not be able to
compiete their revizw without the report. Since Or. Simpson's Contract (Order No.
D?-77-1203) expirad February 28, 1378, we request that Dr. Simpson's coniract be
sxtaended an11 February 28, !aSO so that he can provide the final repeort.
Or. Simpson's raport would nelp us close out this review and also be helpful in
an aTvz*ng reservoir induced seismicity at other sites in the southeastern U. S.
-247 7{?2{6114
7hyiis Scbel, Gecphysicist
, C:2logy and S&lSmOlOGy Section

cer T, Sullivan £.cscizsnces 3Branch, uSS

J. Knight

L. Reiter

P. Sctel
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Please furnish the faliowing an the tarms sgecified 'on both sid

es of this sheet 3nd an ihe attached shests, if any, axcept that any such

2m No.

vicinity of the Lake Jocassee Dam, and assist the ~ L.
. |staff_in evaluating the data and *aaorts reTau1ng tg:
{this Situation which the NRC will srovide.

«erwodwc mee L\ngs v]fh NRC, staff is anticipate

sy
- O A

Upon ce mo] tion of ti ne e;;oru'dsscrl bed ab gve, the
Contractor shall subtmit a final report to tha NRC
which will provide nis findings, conclusions and
reccmmendations Poncarq.ng the potential nazard
prasantad Dy the uocasbae dam to the Ocone° P?anu
S1te S T nieniee § - D

Tne perwod of‘perforﬂanca for the work undcr this
Order»1s March T 1077 *hrougn fﬁbruarj 78 1978

" tarms which might be mcumnsent wnﬁ "xe terms of any =xxstnng Fndﬂral contract of ag'een'en( .mdar uhuch tHns aruer ls p’acnd mll t.
notapply, T Pl Tt e : o
H R ARTichs OR Szavic E5 QUAN. UNIT IUNITPRICE| AMOUNT
The Contractor shaIT provide tachnica b
to the U.S. Nuclear Regulatory Commis
jconnaction with Occnee Nuclear Power
unanticipated révidw problem.. Specit
Contractor, :hal] aid the NRC by assi
the dnquiry. into  the.inducad sest-icauy int
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followmg ierms shall have the me 2ning sat farth belaw: " ‘,me will e computad fram catz of Ze f ihz suaslias (o
- {a) the term '.ommn:sxon 'nﬂans ‘the United Siates iriE whEnZativery” and xor origin, or fram
[

Nuclear Reguiatory Commnsnon or any duly authorized repee- ’ da e of celivery at castiratian of _;or’ of amBarkatian wh

an ¢2live
;—senzative tharzof, inciuding the Contracting Officer. axcest for the . -7+ - ) ery and acczpiance are-st siiher of :n-.-se 06ints, o¢ frem date car-
. Purposa of daciding an appeai under the clause™2ntitled " Disputes.”” . ‘._::,_ <F2Ct JAvSice or.vOucher.is recaived ~rL ihe office spzcified by the
; {b). The term “Cantracii ing Officar” means the serson axa ) S eTN Geverament. if the 13tter cate ie latériikan the cate of calivery, :
cuiing this Contract on behalf of the uovnmrrent and includes his -Faymentis.ceamed 0 e mad 2 far.ine purpcse cf z3rning the [o{1 T
~ SUCSZSSIOS OF 3y, Cu'y auxhouzed.'e;resem.,.was of any such per- ... c0unt, on the date of ma-ung of :r—e Government check. .
: son. . B . e E Ly in JJ‘J 5 T PR V2330300 30ann e -

! 9. 1 NSP=CTION - bxce:t as may te athenwvise  provided m
2. VENDOR'S SILLWG lNS HUCTIONS - Vendor's in- : _this contract, final inspestion and acceptance will 52 made at des.
s=voices shall contain-the- fallowing -informatian:- Contract oL pros “Tinatidal Supplies rajacted st Cestination for ranconfo«r—;nca with

. pesal number (if any), orcer number, and item number, descrip- SJ - 7< specifications shall be ramaved - 2y the Contractor at his 2xgense *

: uon of supplies ar services, sizes, quantities, unit arices, and ex- Sar ; T promptly aitér notice of rejection. RSP e R :
~—ianded totals Siilof.iading. numoeac and_weight of shipment will . - o T —— - s

! be shown. for shipments. made on Government bills of lading. If' V7o BERSEN 10, CONTRACT WGCRK HOURS STANDARCS ACT~OVER:

i precaid parcel-post chargds are itlad the ¢ gross weight and shipging . U 2 TIME COMPENSATION: ~ T contract, 9 the 2xtent thatitis -

of a characizr specified in thd:Coantract Work Hours Siancards

i
po-nt must be shown g the :nvouce.-\zx ~aT a ; )
‘ Act—Quartime Compensation {40 U.5.C.-.327-330) and is not
i

p50y°d Qr ratained 19 soiicit or secure this gairact .;pon an agres~:' .
ment or: L..n"e":encmq far a ccmmissicn, pere antage, aroxnrage a0
'_"af"!f";cﬂt fee. 'x""tmﬁ Jang i<z emoioye2s orsonafde estab-" '
lishad commercial of sal! ing 3gencies maintainad by ths Cantractor:
for the ourpose of s2Curing Business. For dresch or violation of;
TthisTWarranty “the Covernment shall Have the right o Taanul this;
contract without |.=mlny, or in its diseration 1o deduct from the_-
coniract price or cansi i2r3tion, or 0:“‘rwnse racover, the full’
— zragunt of such commission,. sercantage, broxkarage, or contingent

visions and 2xceptions of said Contract YWark Hours Siandards
- TialT TIoTCRAtractor arisulcenlrac  reantrace
" of \he coniract work shall '=qu-r= or sermit am,

{ /‘-uud 'u =3
~ i
. i 3. COVENANT AGA!NST CONT!NGE‘}: FE:S,;—_THeCom a cowered by the Walsh-Healey Public’ Contracts Act 4T Us.C
j ractor warrants that no person o selling agency: has been eme = 35-45), is subject to the .oltowmg g'o-'-suons and .to ad Staar aro-
i

hours in any-

wn, SUCh_ladarar o mechanic
than one and one-naif times his sasic rate of pay ‘oc 2il hours

ndar :-y ‘orTin 2xcess of forty Rdues in ady wor kvieek Griless
seczives comgpensaticn. at a rate Aot less-

¥ TR U W §

'n’g".‘o_'rl'én?';:art--' }
"er of mezh

veorked-in 2xcess-of-2ight-hours in any calendar day oe-«n 2xCesg——

Tioul Tiac i AN i 237 of forty hours in such workweak, wihichever is the gr°5rer‘numaer_,-. ]
._._-‘._f___. H of cvartime hours_ _ :
NOT TO BENEFIT. - No member of or dele: - b} i the avent of 3ny viclatian.of. the provisions of sara
: :c L..C"gf‘SS or rasigent commissioner shall be admitted 1o any:. ~'3tazh fal the Contractar and any <uc,c~,n{ acior rissensitie for
! 'S 2OAUTECT OF 10 any Sensgfit that "ray ari se s shall 92 llbia o) any #ci2d amampe«o. 5 un-
srzirom Sut.ihis arovision shiii not be consirued to exiend 1o - ‘n :cc’.uon, such Contractor or subcontraciar swail o

Staiss fof liguidated ¢ .;mag=& Sueh -v"muatdd
it te computad,. With sespeet o ividual l3borer
- emoloyed in violation-of tha- peovisions of saragraph
sum of 510 or =ac‘\ cafenc’af 2ay’ on .mvc“ such ame
aquued ar. permitied 10 wWork 1n sxiees of 2ight hours
of. forty ncurs in 3 work ..eek wu.(out 3: ,:‘\ent of the

e wages . s w0
{c) The f”ontracung Citicer r-lay wn.'-ho!a G cause 10 be-
eid, from _any, moneys sayapla on’ .2ccaunt of wwork per:
ed Cy-the Contractor or sudcontracior, G2 full amount of
' wagas required by this contract Bind such 5ums as may ac¢minis

trativaiv =2 determinad to be necessary @ Sd[lSTY any liagiiities of
5:10( or z\_xan:rackor. for "!Q : 12d """‘C’S as pro-

RO R -

vidadi in Zaragragh (b) R :

Boree. ! -~y R,

an
this cantract if made with a ¢ ;oranon for its ganerai benafit: -

5. SQUAL CPROATUNITY: iN EMPLOYME NT, = The
Equal Cpoartunity clause in F F{ 1-12803-2 s mc'*rﬁoratﬂd here-
in Sy raferenca snd is z poiicatie unlexs this contract is axampt,
under the rufss and raguiations of the Secretary of Labor issued _
Dursuant to Zxecutive Order. Mo, 11246 of Septamber 24, 1985 ~ -
(30 F.R. 12219, Sept. 73, rgosx | DI oSuTys

i : :

8. CONVICT LABOR. — In cannection with !he perform .
ance- of woark undar his comrac the Contractor agrees nqt e ”
2moloy any person y na=rgomg sentence of impriscnment 3t nard
. isbor. i i ! i
- ! ' 1 |
; 7. 3UY AMZAICAN ACT. — (3} in acauiring :nd aroducts. N
. ihe Buy American Act {41 U.S. Code 10 &a} provides that the ™"
i Government Give praisrzncez. 19 vomes.xc source end :rowc's. For

. the purposa of this se: | i [

e (d) The' \,ar,rv,c' r st ‘all insary r‘: ag rashs \a; thrau 3 id)
of this zizuse in alf subesntracs, a.Aa shalioraguirs eir |."~:!'.s»3n
Linall subcan 508z 2y ter. . . -

(i)  “comacrants” me3ns thaosa articles, maten:u and -su;::—l . (e) Tre Can ra: or >nau'ma zentaim
i siies, wihieh are direzzh mcc ssrated in the and .Jroduct ol '-‘-mg the infor martion - specifiad 0 49 ‘..r? 238.245). recargs
(i} “znd zroducts’t m2zns those articias, materials, and sup- shall be s esarved for-3 years from thae comziziisq 3(_:“.3 o

uze, and H H

{ili) a“"Zomestic sourca end Jroduct" means ’A) an unmanu- [ ‘5

i
1

i ciies, which are 19 Se zCQ'..!!e"‘ under this ‘.ontram for pubiic . wact .
| 11, FEDERAL, STATE, AND.LOCAL.T - Zxceot 2
i

tured end aroduct which ihas bzen mined or areduced in the - may be othérwise piovided.in ihis eantriee, -’dC~ arice

. United States 222 (3] 20 end product manufactured in the United « -includes 31 .avpiicable. F2deral tak2s in 2ffac at2 of this
: Siates if the cost of tha components thereot which are minad, sro- contract but dees not include any S:ate or iocal use, or other
duced, or mandfesturad in the United States exceeds 3Q aercent of tax  Jirectly SDD“CEME 10 ihe CQ"‘D ferzg suspiiss ‘3’-“3""'935-

'3 iha cast ol allits comeanents For the purposes of this {a) {ini} (8}, N
| comoenants of. fzraign arigin of e same type ar kind as the prod- 15 2 . 3-25t of tRe Cone
vad 10 i bl {ii)_or (i) of thig _clause_shallde rregtedas | . i Gavern 5‘":.3‘;3‘1’; 2 190 cartificate

G, sroduced or ~"'*-nac'urﬂd in the- United sueh 12 Aot
? . i use. Far tha

I¥Cls
SOTIL0
S:at=1

'

3 LT i inciuded tn the Lonr-“t arice pursuaent
e wiil e calivered under y) puroose of this clause, the :2rm
i
i

wUfCE 2ng groducts, :xc20t =nd - e ra.: ol ‘“e Cun“s

i

his egs -2 Jusiatisn, the
droducts:
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The Contractor shall be paid the fixed rate of
$200.00 per day. It is anticipated that

24 man-days of effort over the pericd of
perfermance will be required. Travel costs

associated with the above affort shall Le raimbursed

in accordance with Federal Travel Regulations.
Miscellanecus costs which include printing,
drafting, etc. shall be reimbursed at actual cost

In addition to the provisions outlired on the
reverse of this Order, the Contractor is also
subject to those provisicns as applicable,
outlined in Attachment 1, hereof. -
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