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INDIAN POINT NUCLEAR GENERATING, STATION UNIT NO. 3
- 45,5; 'GEOLOGY, SEISMOLOGY, AND: FOUNDATION. ENGINEERING .
"-%«‘J,.;,~ R AR A FINAL REPORTW"- ,

- SUMMARY U
»The staff has completed 1ts rev1ew of the amended Flnal
: ‘ ;_Safety Analy81s Report for the Indlan P01nt Nuclear

"?Generat;ng,Un;t;No.:3Qf At the conclu81on of the
xconstructionfpermit'application.review, based on ‘reports

.;dncludedﬂin the Safety‘EvaluationMReport'by our advisors

'~the U.s. Geologlcal Survey (USGS) and the U.s. CoastvandhkA

Z%

’lGeodetlc Survey now called Natlonal“Oceanlc ‘and

cemn Ty . v~r’v . ;n',’- --.:,

M:hAtmospherlc Admlnlstratlon (NOAA) ‘we, concluded that the o

fappllcant s appralsal of the geologlcal and selsmologlcal

t ’

aspects of the 31te were adequate ‘The staff concludes e -

K

TR -

*'gthat* 1te foundatlon condltlons are favorable for the

-”\constructiongand,0peration%ofgthe,Un1t;3vfac111ty.';The
" following is a brief discussion of the geological,
seismological, and foundation engineering-aspects of the

oo

‘.site.

GEOLOGY -, °

The Indian'Point»Unit 3 site is adjacent to Untis 1 & 2 on




‘Lthe east bank of.the Hudson‘Rlver, approximatelyNBSHniles:
udnorth of New York City. den#thehgeneral‘area:of‘thelsite
"the Hndson River is bounded,hjfrocky;.relatively steep
hanksfthat'extendi+80,andgféotfeetxabove nean,sea leyel}
The‘51te 1s'on:a break in. thrs terrarn that forms a.'f
'small relatlvely flat ba51n'wh1ch slopes toward thei

4r.

river., The ba51n is rlmmed by low hllls ahd/or rldges

Reglonally, the site 1s located w1th1n the New England

nghe;physiography 1s_mj

Uplands Prov1nce of New York
rugged and 1s underlaln malnly by complexly folded
;f’metamorphlc rocks assoc1ated w1th granlte and - d10r1t1c

’intrps;ves Predomlnant dlp of the strat1graph1c

‘horfzons.in,the.area around;the_slte;1s4to_the‘southeast.

-TIwmedlatelylto'the sonth 1s‘the“P1edmont Prov1nce, Wthh
; S CL :
.'1s mostly underlaln by - complexly folded and faulted Pre- -
’Cambrlan and Paleo201c crystalllne rocks The area‘.'
'1nmed1ately south of the New England Upland.frov1nce, hut
_still within-the4Piedmont includes:the Newark Ba31n,which
was formed during-the Triasslc byfdown‘faultingfof\a‘
'1;£g; block.of~the'crystalline basement rock. Thecbasin.'
ﬂforned in thlsAmanner was:sdbsequently fllled.w1th 5

"sandstones, shales and conglomerates which were 1ntruded

i e o e




by basic igneou3 rocks;’;Thisfstratigraphic1section is

“?cﬁlled.theﬁNewarklseriesgin}Nethérsey and forms“the“
Palisades on the'west‘bank'of?the‘Hudson River. The -
series'extends=to-the'northftova point'nearfStony Point

"across the river from .the site. . %

.;Beypndffh; Pi;dmont to'éhg ;é;th ;ﬁd’éouthgésﬁ lies the“:?-
-Coaéﬁal“Piaiﬂ:Provihce;VtTﬁe‘CoaégaivPlainfis formed by

:-ééaward:slbping,Cretaceous:aéd 1a;er.;ediménﬁs tﬁat-i.

Jjovér%iézthe;grystallipgvﬁgdféék;w@ichx;s near theisqffacé 

T

Hiwiqhin.the Piedmont. Ihe”Sedipentsfpinch‘out at thg71

:FalliLiﬁe}'the'sﬁrfacedeundaryfbetwéen‘fhertWO‘provinces, fi

and thicken‘tQ several,thousandgfeet beneath the Atlantic

- Ocean..:

i

¢

'Wes:iof théfNew England:Uplandf?rovince is the'Ridge and

"Valley Province. . This3province€is made'up of relatively
' flat lying, éssentially unmetamorphosed Paleozoic
sedimentary rock.

-

The site propef‘is underigin:by'dplomite, which is
prpbabiy-éomewhat‘metamorphésed.vFIﬁgféeolqgicalvpopsultanp
”fo¥ QoniEd haéfihterpreﬁéd,pﬂétbédrgck at the site ég being
-théﬂéquivale&tlof the WapﬁiﬁggrALimeStbne ﬁokthe north

and

1

the metamorphosed Inwood.Limestone.to the south. A

o . . ‘
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similér_dolqmite;is exposed;inbé quarfy.at Tomkins»Cove
- across thé'riyer and;in é é@érry~squth aﬁd southeast
.of-Peekskill.iHThe épp}icant's'geolbgical copsultantvhas
.concluded-thaf-the two expdsu;esléan}be cpfrelated,with

the dolomite at the site.

,Strétigréphically Highef@apd'beiieved‘to.be cohfqrmablg
wiﬁh‘the doléﬁite, is a phyilite or schist which hag
been cqrrelated, by the applic;nt's consultant, with

. the Hudson River shales to.;be'north.aﬁd‘;he Manhattgp
schis;lbf Manhattaﬁ Islaﬁa'péfghe goﬁgh.s The:phylli;é
does not undérlie‘the site_yﬁpibéugds thg.limestone
terrain/fb the ﬁqrth and easpfv'ﬁast of the~site the =
schist has Béen intrﬁded‘by basic‘ighéoué rock known.,
'és the;C0?tla#dtSeries.;‘ "

,Accordingjtbfﬁhe applicaq£;$chﬁSulfanf, the Site‘isfi
situated, frqm é strﬁcturalistandpéint, on the éastefﬁ
limb of an overturned-én;icliné. The:anticline strikes
N 350E, is overtuined-to the‘northWest, and appears to_
plunge”norfheastward beﬁgath the Hudéon River. This
conélusion ié.based'oﬁ detailed{fieid reconngissances of‘
lthé ToﬁRin§,Cove Quarry acro§s,the fiver from the ;iﬁe,

the quarry east of the river and north ofAVerplanck, and

‘a study of several core;borings:drilled‘on—éite."Ihe

N . PR




doiomrte.bedrock‘underiyihglthe reaotor’site is.intensly”
'ffractured“. Beddlng planes strlke N . 35°E and dip about
"70O to the southeast’g The site was visited by a repre-
"sehtative from the USGS who.ekemineofexcavations on the
elte and orally reported that the bedrock although

‘fbadly fractured was not eavernousd ‘We' ‘conclude that,

.- no cavernous*conditions exist at the site.

_‘VIBRATORY GROUND MOTIONS -

5In dits 1nput ‘to the Safety Evaluatlon Report follow1ng
hrev1eﬁ of the constructlon permlt appllcatlon for the_
_thdlen Point_Uhit;B, the US(Geolog;oal'Survey stated
;thetl"Theretare'noﬁoknown activelfaulte'or'other young
geoiogie'etrootures;io‘the;area thatveould be expecteo
Wtoh;oeelizexeerthouakes ihgthe immedratetvicinity-Offthe
eitegb Although severél_encrent-faults'oecur ih.the.area,
‘none'eppears to heve>been teetonioali§ active since
glacial‘times,;or.for'at least the past several hundred

§

thousand years."

Likewise, in its evaluation of the seismological'aspects

of the Unit 3 site, the U.S. Coast and Geodetic Survey

(now NOAA)hStated that "based on the review of thefseismic‘



PRI

"

'ﬁhlstory of the 81te and the related geologlc con81deratlons

'
N -

ﬁthe.Coast and Geodetlc Survey belleves that the appllcant s'
,.proposal to use OlOg for: representlng earthquake dis-
n'turbances llkely to occur within the llfetlme of'the

5 faci}itx{to.beﬁadequate.fnxhe33Uryej;agreesnwith the:»‘
.app;rcant‘thaﬁxp;ng'Wouldfprovidefadequate-basis;for
tdesi‘g.n:tn_g'prote:ctio_n.lagai‘nstlloss“of function of components

important to safety."

FOUNDATION”EﬁCINﬁhRING
kIheadoionite;bedrock at:the:erte'isioverlain byvseveral
feet of gLacial'deposits, fiil; and/or alluvium._ It'is
our understandlng that all Category 1 structures are’

s supported dlrectly on bedrock 'except the Waste Holdup

{_Tank Plt and the east end : of the PAB whlch are Supported
‘on carssons drilled 1nto bedroch _The dolomlte is

extremely fractured, which accounts for the poor recovery
and'high permeability noted during core drilling operations.
~ The applieant s geological consultant concluded that there
were no-cavernous conditions within the bedrock at the
site.  He based this conclusion on detailed studies of

two nearhy quarries. The applicant reported that when-
Aercavations‘were made. for Units 1, 2, and 3 cavernous
"condrtionsiwere not encountered. A representative from

'therS"Geological»Survey'v151ted the site. and orally




»

.reported thg?;therg ﬁeré Rpuggyergoué'cqnditibns.
‘jFurthe;,'th§ applicgﬁ; Sfapéd*tbéti”The“Uhip No. 1
épructqrés‘;pe now at leaéé i2.years;qld.and'there
haé.never beén'any evidenqe gf”settlemeﬁt:cracking.or
‘o£h¢F §eﬁtlement':elated problgms.;;The same can be

- said. for recently completed: Unit No. .2 structures.'" -

The reported goéd-fopndation'performance experienced‘

by Units 1 and 2 confirm thétJaSSQmptidns pertaining
totthelph?éiéal properties.pf foundations were

é&eq;ate;fénd’phat'the'bed;qgknis £épablerf suppdrﬁingv-

the Unit 3 structures.




