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Field and Trench Observations in the Vicinity;

4 of Hum 0cidt Bay Nuclear Power Plant #3
5

-

Backcround: Secause of unresolved geolcgic and seismic issues related

to the tectonic instability of the area in which the Humtoid- Say Nuclear

Power Plant is locate? an Order for Modification of License was issued
.

~

in May 1975, and the plant shut down until satisf actory comoliance with

the Order nas been determined. In March 1977 PGLE submitted an updated

geologic report by their consultants, Earth Science Associates (ESA),

in partial fulfillment of the Order requirements, followed by a proocsal

for a license amendment that would allow restart of the plant. The

review of the report by the NRC Geosciences Staff (August 10,1977)

concluded that the evidence provided was insufficient to prove tna; either

of -he :no faults uncer censideration were non-caca:le and recommer.ded

:na: :ne plant remain in snutcoven ::ndition until more c:nclusive

infcrmation is provided.

In Septe:cer 1978, PG&E engagee 400cward/Clyde Censultants (4/C) to

undertake a 2-year cr:gra.9 of geologic and seismi: investi;a ions

resolve the issues. :reliminary resui s :f :neir stucy were presented

to the NRC staff at a meeting in 3ethesda en May 7,1930, which'was

a tenced by representatives cf NRC, PGLE and Woocward/Clyde. While they

:resente: no written ta erial, ma:s, Or trench legs, tnere was general

agreement that a ;e01:gis fr:m NRC wcui: have 0 examine the trer.ches
'

Or :ne :.an; site tefore a f r a! review Of :neir ce:iticn :: restar

is .n=er aser.. Sacr. # irs:-nanc irf:rmati:n is ne:essary in assess'r.; the

s a # e t,- :# :ne :lan si e.

.
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!ssues: The geologic and seismic issues in the Order of Modification

License (paragraph E.2) that had to be addressed included:

a. The Bay Entrance Fault: the location, age, attitude, amount of

displacement and possibility of surface faulting. -

5. Little Salmen Fault: same informaticn as a:cve.

:. Origin of displacements in the ravine at Humboldt Hill and :ne

cuarry a Fields Landing.

d. Seismic potential of the Freshwater and Table Bluff faults anc
,

their relation to the Little Salmen Fault.

e. Seismic monitoring network in the vicinity of the plant.

f. Past and future earthquake menitoring : determine if any local

'aults are sources of ear-hqua(es arounc -he '. ant.

The Bay Entrance and Lit:'.e Salmen faults were tne;rimary focus of the

investi;aticn. The concerns relating :: -hese two faults arose fr:n the

fac: ha: :cth a: pears: t: : me withir. cre mile of the clant anc their

caca:ility was no; :e: ermine:. The firs re;crts fr:m ESA conclu:ed that
,

ne Little Salmen f ault was truncated by an overlying undisturbec sedimentary -

unit of Flic-Pleistocene age (approximately 1-2 million years) and therefere

: :aca:le. ~he NRC staff, hcwever, f:un: . hat there was no evi:ence c

:reve ne age of the ca::in; seciments, nor tnat the faul was in:eed ca::sc.

r.s:, :ne 1::atien arc rienta-i:n :f ne 'auit were nc: ;reven : :ne 5 aff's

#51:# S 10 '00.
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The same reports were not able to show conclusively that the Bay

Entrance Fault was not capable, nor were they able to shew c:nvincingly
,

T

the location of the trace with respect to the plant.

One of the major tasks therefere in resolving the issues is cating the

sedimentary strata in the area to determine when the fault movements

occurred and-the age of the oldest undisturbed units.

A secenc major task is cetermining the likelihood of a new f ault cc urring

un er the plant in the event of an earthquake focused on an active

fault in the area of the plant site, shoule any of the local faults mentioned

in :ne Crder prove :: be sources of seismic activity.

Par-icicants: The site visit arranged with PG&E also included a field

:rit :: see tne regicnal geology. W/C geologists thou;nt this im:cr: ant ~

so :nat the NP.C geologists coulc see the site geology of the. trench in the

:entext of the regicnal and local ;eclegic situati:n.

rar< 3 racy, Hum:01:: Eay Nuclear Pcwer ?lant Proje: '4anager, represented

:G&I, Lloy Cluff of W/C, led a team of fiel: geologists on this -creject,

70- Stevens, Kevin Coccersmith and Burt Swan. I was the only representative

from NRC. A geoi:gis: from the ' .S.3.5., 'GC :ensultant on Huncolct Bay,J

:i: n: a:oear as Ori;inally anticion ed, su: /sitec -be site :nres aseks
'a:e".

.

' ' e-ar'.: :. seer' g witP. :hei" view -hat a regiCna? :ers;e:tive was

isis *!ial to an 3::recia-icr. Of :ne Signi#icanet Of "ne Site geo'.0cy, the

#'as Oay ar. :ar. :# ne Se: n: Oay aere 5:en examinin; ge0Iogic features
i

.: :: 2: ''$e5 #r:- !ni s':9.

i

i

,

i
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On Menday, July 14, 1950 I met with F. Eracy, L. Cluff and the ,

tnree field geologists at the Eureka Air:crt in McKinleyville. We

spent that afternoon and evening examining structures and surface !

characteristics in Area 1 of the attached map (Atta:hment 1). This _ ;

s

area is about 20 miles north of the plan site. Structures and

associated features seen nere incluce the ickinleyville Fault, the

Trinidad Fault, tne Big Lagoon Fault (from a distance) and several

terrace leveis.

- The morning of Tuesday, July 15, 1980, was scent in Area 2A, about

15 miles scutheast of the plant, examining a for er trench site (new

cackfilled) in the Gcose Lake Fault 2:ce. This was folicwed by a

visi: o ne still-c;en "3razil" tren:n :n -uroolct Hill in Area '_3,

abou- 2 miles south of the plant. We exa-ine: s ructures associated

with the Little Salmen Faul . The rest f tne af ernoon was scent

in tne three tren:hes at -he clan site.

The last fielc visit was the acening :f Weines:ay, July 16, wnen ..e
,

exanined -he cuarry in Humbol:t Hiil in Area 23, about one 1.ile south
I

( Of the :lant site.
,

| ...........n.z. 3 2 : *. . . . v it

!

:: 330' 1: :e .90te: that, cecausa :# *ims '' ' .a-i0ns and ::nDiic -i0rs.

esul*i1- fr:: *irra:25 Of differing ages 1 0 t.'Ocgra:ni: '.evels *

i

systara-i; fiel: *sviiw Of "he strati;ra:ry .vas Ot ;cssible * -h's,

1

:r'.Ef #ial: tri . ~hertf0re, all strata agis 190 i er.tificati ~f s en*i:750

| '- - 's e: r airs in:ss e:: rte: :y a ~ a .: na'.e n je :sen :: u erts:.

|

|

|

|
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Faults:

McKinleyville: This fault, about 15 miles ncrth of the ;1 ant site,
; and aporoximately paralleling the Little Salmen Fault at N40W, is
'

believed to be the zone of the 1954 Eureka earthquake. The only
4

icentifiatie surface manifestation of :nis f ault was a NW-trencing,

scuth-f acing escar; ment several fee hign, close to the airport.
.

A trenen :na: origina;1y crossed the escar; ment at rign angles is now

tackfilled.

According to the trench logs and discussions at this locale, the
'

trench shows a thrust fault snear One with at least two sets of
.

events. The lower unit exposed in ne tren:n, the Orannell Scnds,
i

: :ncught t: be 200- to 500,000 yrs, has snear f ac ures be:n parallel with and
i
|

conjugate to the fault. Amount cf offse: en these is not known because

of lack cf marker bees in this sand unit. These fra::gres are truncated

by ar. :verlying gravel uni: inter:re e: : te about 22,000 yrs. Super-
1

it:esed en :nis earlier set :f fractures is.1 thrus: fault bringing

ne cider unit over the younger gravels with a vertical displacement of
i

| IC Se*ers.

5:re n:le data, a:::-ting :: :ne 'a'/C ;e: :;ists, sn:'.. that ver-ical

:'.s:'.aceren; is cumula-iv;, increasing a t:n :e::h : a: less- 25 'sters
e 2. ,. $ *. ...

Ic 2r:ir " *.: :nfir Ori t fj i * f:IYaI I .'E , **e $netI [In e a'l *.n * n dn i C.D ,... *

*; Vere 000.r*e; is '.C Te:ers Wi*e. 7*ey O'ai9 itis anarr:W ::".e ,.

,

! ';-1.' :sf:r e: :- te .::er :11 e a :ne a::r stea , .r':n #rs: .r'n;
a ::nsr Tar *festati *s # |i 0r 2 i n d) * ; I.' *#

a a) #*:- ' ;r tnea

j ..... .. .g. .* , .. ..4. . . . .-...

t
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Trinidad Fault: At tne north end of the On-land segment of the Trinidad

Fault we cbservec shear fractures on a sea-cliff fa:e. The surface

manifestation of inis fault, en the Andersen Ranch, was a prcminent,

straight-line.scutn-facingescarpmentseheralfeethigh. Only the afere-

mentioned gravel unit that overlics the Crannell sands is exoosed. It is

sandy with gravel teds that are offset about i 1/2 meters of apparent net dip

slio. Basement Franciscan Formation rocks are expcsed on the upeer plate

nere, the only place this was observed :n this trip. Theherticaldisplacement,

here :nerefore is interpreted to be 20 m.

An older set c' nearly verti:al, filled fra::ures were offset a few em by

younger c njugate shears dipoing parallel with and at a hign angle to the

favi: surface. Here ever a distance of a:cu: 30 fee: :ne partilel snear

fractures died out and disa ceared more racidly than :ne conjugtte set.
A- ne furtnes; ex::sare from the proje: e: fault, Only fra:tures that were

.

!

::r.jugate :: :ne main f aul: Orientatien were Yisible.
;

3i: secen ault:
,

At Patrick's Pcint State ,? ark about 35 mi M of the olant.

'

siteweobservedthec:astalfeaturesfromahantagepoint. Big Lageen at
1

'

the far cis:ance seoarates a re:ky unterra:Ed coast ?f Iranciscan rocks
t

:r :ne north sice :f :ne la::en from a si::ing terrace On the scu-h sics.,
.

Tna terra:e is tne younges; in the area, wi n heri::ntal terrace Oe:csits 32,0C0,

I ears :l: .n::nf:rnatly :verlying 70C,00C jaar-cit stra a :ip:ing scr n-
+ .s e s .s ar: . The s rii;n: iir.e Of -he 3i; .1;::n and :n= j.x a:cs'-i: :f ne

''es:::i- Iran is:an E:*ks ar.C * sis: Cer.e terrace 2e:: sits I.; gests a 'A-
-

,

'

*re--i9; tr.rus fa.l nare, isser. ially :aral'.el W'.:n th:se seer. f'.rtner s0C:n,
.... ne.. .. ...... .:e..... ..:. . .a .s.:... a...e.....s.a....

.

.. _ -
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Goose Lake .:ault Zone: Abcut 15 miles southeast of the plant site near

the town of Hydesville (in Area 2A of the enclosed map) a ncrth-facing

escarpment and associated linears parallel the Little Salmen Fault.
t

A trench through the est.arpment, new backfilled, shewed that, despite

the suggestien of uplift en the south side, the faults and offsets seeni

in :ne trenen showed uplift north over scu:n. They did no: ha0eanexplanation;

for :nis contradiction but suggested some tentatihe geomorphic andi

meenanical ocssibilities.

The trench logs again indicate multiple faulting episodes. Here a la:e
.

Pleistocene alluvium, the Yager Creek, lies unconformably en a 500- to 700,000
.

year-Old unit, ne Caric :a, and truncates a variety of defor~ational structures

in twc major :enes cf f aulting accut 10 m apart. Alcng the major :nrusts
'

seen in the trenen, the Carlot:a has been thrust over the Yager Creek

alluvium. These in turn nave ceen thrus: over pend er lake deposits wi-h

C;. ca:es f 5-9,CCO years.

Here again :ne geclogists e chasi:ec :ne -.1,:i:le fault .cvements occurring

repe n edly in the same narrow shear :cne.
1

: T-ea c '." s i s :

Era:i'. Trenen: ni firs: trench seen :n :nis tri: was the " Bra:'1" trench,

'. :c n e: ateu: 2 miles s:u:5 :f :ne :lan: :t + m:cid: Mill, in Area 5 cf :ne~

n: acne: n. This le:a',ity is ti;nifican: te:ause a :uirry an: rav' e n
.... a. . a.s .<.,, 4 <.. <s .< s. ..... .c,. _a.,i,..., .. 3 ,.. . . . . . . .: . , .....,... . . ... . . . . . . . . . . . .. . . . . . . . . . .. ..........s...

Sa;. *. d ear ".ar. , 't;;re: si;n''icantly i.: -he .ncerta'n-ies :n n ne
. : . ,. . . < , . . n. . e., . 3. ..,. 4. ..,< . . e. 4. . j e n. .

4
..o.. :... .. . . . . . .. ...: =. .. . ... ..... .. . . . . . . . . . .. . .. ..

e::- e : re::=r'.:. Severe :sf:r n':n :' .vr.n n: ears: : :s ver.. :. :.
.

., . . .. ..,s,. . . ..., ., t.. . ... . .. ..... . ,,.... ,, ....,.,.. . .. . . . . .. . < . . . .. . . . . .:..........

- -
..a ....... .... .... .., :,:. . .... . ...... ... . . .. . ... .... , e. _ . :.. ..,,,. ,... . .. . . . .. .a.

.

., _ - - - - , , . -_ - ., .w.. , ,- y, y- y,_ _.3,m
_

. - , . - - - - - - - - _ -- . . . - .- , - . - _ , - . - . - - , - - , - - . - - . -_
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both of which were said to be non-capable by pGLE consultants,,

ESA, in an earlier report.

Tne wes:-facing slope of this hill parallels the Little Salmon Fault,

:ne trace of which had been prehiously projected by W/C to emerge in the
,

bay jus: 5W Of the hill.

j The trench, the smaller of two parallel trenches, and the only one still

ocen, is cut perpendicular to the hill slope en a broad bench abcu: 30
'

feet abcve the Redweed Highway. At the trench bottem, the oldest
4

materialisaratheruniform,massihegrayclaywithoutnoticeable

markers beds, identified as the Rio Dell Fermation. OYerlyingtheclay

en an irregular erosien surf ace is a gravel unit interpreted by W/C as

a:rasien ;la-f:rm ce:osits representing tne base of a tarine terrace.

The a:e of, . Inese .vounger terrace depcsits is unkncwn. As tne Rio

Dell is interors:e: frc ,agne:ic s:estigra:n.' :: :e greater than 700,000

resolhetheagecffaulting. Thereyears old, tnis trenen ::es net hel: ::

is n: wever clear evidence of thrustin; of 2.io eil cher :ne terrace deposits.
;

. .
-

! Abrasien-ple:ferr gravel layers have :een offset up :: 3 m along thrust
0faults dioping n:rtheastward abcut a0 snd striking 'MC-5CW, apareximately,

I
'

tre Orientati:r. Of the Little Salner Fault. A: lets: two ; ravel units
=

nave :een defccmed :y :ra;-f:1:in; al:n; two Of :ne icnger f aults n-

3:::: ne 3 9 s a:4cn Of ne rener..

~he visd:le Ois:lacements :: r.0:, 10.ever, ;ra: luce grea er ;#fse at

Cer n, and :neref re ay :s regar:e: as -d9i LF Of#se:. -s One y ur;sr

.1:erial na! n : :een Oa:e , tr.e a;e ! :ne f aulting is ankr. wn.

_ _. _ _ . _ ~ - - -
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- Howeher,thedeformationisregardedaspartoftheshearzoneon
:
1 the upter plate of the Little Salmon Fault. The fauh surf see is

interpreted as emerging about one-third of the way up the slope of
' Humboldt Hill below the trench, which i.Nid te at an elevation of about
' . I. .

30' above sea level. This is a change in interoretation, as W/C previously
- mapped the fault trace in the Bay close t: the shore.

W eboldt '4ill Ouarry: The oxidized br0wn sands and intercalated gravel
'

beds expcsec in this :;uarry are beliehed :: be at least 2000 ft downsection4

t
1

of an important marker bed, the Unit F clay. Caleomagnetic studies show

normal colarity which brackets its age ce: ween 200,000 yrs (accrox, age of

Unt: F) and 700,000 yrs (Matuyamarehersedeccch,theninimuma'geofthe

Rio eli :eiow). A grea; many offse:s and :ra; Of beds brought this

cuarry to the atten: ion cf 'G.C geologists in neir review of the geologic

and seismic issues at the time Of the issuance of the license modification.

4/ ::n: ends :na: aerial :hotogra:hy, gec.cr:ni study and stereonet

picts of shears ali ;oint Ic this car: Of ,the nill as part of a lancsiite,

close to the toe. The geologists coin:ec cut that all stereo clots of

eas; rec : njuga:e shears in fault zenes in :ne regi:n shew two clearly
,

:e# ice: : ncentratiens :# ::les :: : lanes, vri's a ol:: :# cles :: : lanes

in the :;arry sn:as a ranc= :istributien. Inis nas c:nvincec them tna;

e. en e s=e :r :ne =rac ures .<ere : : crically :evel:;e:, uncs14:4 ; as.

::2:10 an: ::nea. vise * :riente: One a * , ;e ; ra:ial extensi:n, :2 se:

i Cis la: . r.:s ar On are ran::m in Orier a:i r.,

i

!
.

.

f

l
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The present concitien of the quarry with its deeply incised Saclands

topogra ny was not ccnducihe to any ehaluation in a brief hisit. Only a

few small offsets were obserYed, ecst shewing normal displacement, a

few showing rehersed displacement, wnile none ap eared to continue through

the strata. In places some fractures offse: earlier ones.
i

_

Site Trenches: All three site trenches were st ll open, although somei

colla se had begun at the eastern end of the main trench, anc both the

main trench (trench #1 on Attacnmen: 2) and the " nose" trench (trench #3. s

of attachment 2) had harying amounts of water :n the trench bc: tom.

The main trench trencs slic.h:ly ncrth of west from : lese to the.

t

centainment building : wards the "ncse" cf tne errace On which the

plant is. built. This trend is a::reximately ncrmal to the 5ay Entrance

Fault. A: 145 west of the plant tne trench takes a rignt ingle turr~

!

t snifting One aes:-trending line cf tre rer.cn abou- 35 meters t0 the

soc h, :ner. c:ntinues westwar: for a : her 32 meters.

Tren:n =2 is a steep-flocred trencn nich cu s :nrougn the stratigra: hic.

:clumn 3: the edge cf the errace and trenes :licuely 0 the Bay intrance

#a'.1:. The ficer :escen s abca: 13 in a n' cri::n ai dis:ar.cs.cf 35 .
-

-ren:n =3 is a: 2 "ncse" f :ne :errace anc ais :ss:encs :nrcugn .me,

i

.........p.4. s e . . . r. .' =- , '. a. n . .a. .... d 3- u. .n=. .:..=.. e-iaw .n=. '.cw.e. 2. x - . s a. ".
. . . . . . . . . . .s .w . e. .

..g...,......._.. .. .w.e.... .,.s,.; .- e. .4.>. .. .., ,,3,. a. .....=.a.
e.....- ,, ......_ .. . 2.... ...m ..

,
. . . . . . . . . . . . . . . . .i

.., 2....., . . . . . , . . . .. .. ..,
.

4.3. .. , 2....,.... ,; .., ... ; ,. ,,. , -........ ... . . . . . . . . ...... . . . ,,,4t,,.... ..
. . . .

1

..>...,.. , .. 4.,. . 2.3 .e.., 4. 4. .
.

. . . . .. .. . . . 2 .. . ....

.

,

l
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Main Trenen (#1)

The " main" trench had a t:tal E-W ien;th cf 225 m (740 ft) beginning

35 m (about 110 ft) west of the containment building. It was entirely
;

within the uppermest terrace deposit, a tnick, apparently uniform,
'

grayclay-siltcontainingwoodfragmentsofYaryingsi:es,pyritized

plant s ems, and scme incor; crated grassy material. This unit,

interpreted to be in :ne " Hook:cn" fccma-icn, nad a tentative age
Idetermination based en C dates en :ne wecc, wnich went to the limit

( of carbon dating of about 25,000 yrs. This therefore establishes the

minimum age for the clay. Careful Obse/vation showed the a:parently uniform

gray-silt : lay :: have thin silt layers which were brougnt Out in places
!

.

| Oy a e:nni;ue W/C ;e01: gists :evel :e: Of : uring buckets of water

care #uily as shee:s or films down the re-ch sides. The result was " instant"

differen-ial erosien whicn brougn: :u- ne e' ne al ernating 1aminae of

this unit. 'io shears or offsets Of any ty:e were ehice.t througn es:

Of *he .renCh.
.

Stee: Trer.ch d2

This trench revealed the stratigra:hy :ensa:n the plan:, snewing

in the II verti:11 :ssten; ateu: 200,0C0 yrs Of :so siti:n. A

'. s as nree ant:nf:rmities were rec:gri:90, ea:n OverlaiP Oy dOV.nriar:

.ir.$2. 4.. .=r.ge. ..... J. ...... 24. 2 4.iv .3... ... .. .. .es....y . .

.t
a. .e. .. ...y ].e-3..

. .. . . . . . . . . . . . . ... . . . .
5

'es i ; On *.re ar.::ni r-i y.

I

i

,

1

3

, , . . , - - , - - - --- _ _ -- . _ _ .- ,------.e . - - -
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For most of the length of the trench there was no discernable deformation

of the strata. Exceptions to thi; tre at the very beginning of the

j trench,atitshighesteleYatien(designated 32-35mhor'entalcistance
+ cn the trench log). Small normal faults and graben-like faults with.

a few centimeters of offsets cic not appear :: go anywhere. The extensional

nature of these is in contradiction to the interpre:ation of a comoressional

. - :e::eni: setting characterized by thrus faulting. 'a'/C geologists believe

:nese are non-tectonic and simoiy reflect down-sliding extension on the

[t free-face slcoe of the terrace.

These f aults were not seen in any of -he units belcw. Another exceptien
- t

j was the se Of shear fractures with reverse cis;1acements of 1-2 cm in
1

-he sil: unit, seen within ne last 10 1: the lower end of the trench.
t

. .

The unconf.crmity acove this sneared unit was overlain my undisturbed
1

'
.

:: arse sana and ; ravel strata. While I tncugh * saw fain; traces of

: lares anien seece: to continue .: war: inte the :: arse and ccrly :enselidated

san /; ravel unit :n the unconformity fr = the lower shear fractures, there
,

j was r.0 Offse Of the unconformity any.vnere in the trench.

The si;nificance and age of tnese snears are uncertain.

| Signift:ance: .;hi'.e the snears stri<s esser.:ially aralle'. ai n ne
i

I regi:nal :a ',arn Of #aJl*ing, * hey di : 'De 3N rather nan IO the *5 an:
4. 2 . . . . . . a r *. . . 2 .l .= .q . , . .- r ir. ..a a f' . . b. a..v .r .o . .$- * *= r . . =.i..= .=.

,

.. . . > .

- a
. . . . . .... .

| . . : . . .,. s . . . y . . : 3. 5 i. .w: .2, . ... . ... ...y.4... .--...~..n.3 .. . s. .a - , -.<.. . .... .. . . . . . . . . . . . .. . .. .. :- . . ..

. ~- :. .:
> -

3.....s.=. ....- '..s+2.. W ,r -. ;e...-;is.a- .=.4..-. .w. i. > 4...=.--=..3.4...2, . . .. . . . . .,

.1.$ $0. . . .. . .* . . .W . .= . 8 .. 9 .

| =a. 's ::: #a* a !y f:r any :ef:* a-i r ;r :ne .::er :Ia e, :iCa.se ir insir
i

t

, - -,-r, ~, r-c ,,. , , , - - - , ,-e.-., , . ,w,- c w,- - -- --c ---- - r-- -- --,-,.w ,-- e
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experience with the' regional faulting pattern, deformation is confined

to narrow shear zenes and both primary anc :enjugate snears related to
|

the f aults die out and disappear within a few tens of meters.
T e

Another possibility is that they may be conjugate shears en the lower

plate of a fault newly discovered by W/C geologists that will be described

later in this report..

W/C has also considered the possibility that these fractures relate to

the flexing of brittle strata during the cownwarp of'the broad syneline

( that characterizes Suhne Point structure.

Age: The ages of the strata in whien the fractures are found, the
1

uncont:r=ity,andtheOverlyinggrahelshahenotbeenpreciselydeter-inedi

ye .

The fractured silt is part of a cewnward coarsening se;;ence. resting on ani

unc:nformitydirectly1:ohetheUnit?: lay,adistinctiveunit:ha is;

re:3gni:e: easily as :ne ";amma s;ike ;r.i " of their berehole data studies.
,

j In a read cut One mile scuth Of the ?lan; a .similar secue .ca abche the Unit

F city has calcarecus fossils which have been dated by amino acid racemi:a: ion; ,

1: 200,000 yrs. W/ ;eclegists are :resently attecc:in; to ascertain tne

( ::r-siatice c' the ren:n s:rt:1 with :na reac:ut. :' they dc they . vill have

a tra:<ste: :ste Oe: ween 35, CC an: 200,0C0 yrs for the age cf :nese

#ra :ures.

|,.
.- - ----. - . -- - - - --- - - - - - - - - - - - --- - -- ~ ~- - - ~ ' ~ '.
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i Nese Trench #3
.
?

{ 5tratigra:nically, the "ncse" trench begins, at its upper level, about;

one meter belcw the lowest s ratum of the steep trench but in the same '

unit. It descends 12 m thr0 ugh a horizontal cis:ance of 25 m beginning

in the fractured unit cf the steep trenen and ending in the Unit ? clay.

The fractures which are present in the steep trench are nc recognizec in

:ne same units of the nose trench. This is apparently because the

nose trench walls are oriented almost parallel with this set of fractures,
e

The trench ::ntains the Unit F Clay as the lowest exposed unit and its
,

Overlying unconformity, bo:n dioping gently to tha southeast.

The 50 tor of the trench at its lowes: elevation was filled with a few,

fee of water, so i did no: see the ex:0sure. However, tns W/C geologists

informed me, and the trench logs inci: ate, that the lowes ex;csed par-

cf the Unit F Clay has inree shears with normal dis:lacenen s of u:

:: 6 mm. The cip of the beds in this sheared ;ar; Of Jni: F is steeter

than tne ci s further u: One trencn wqere n0 fractures are discerna:ie.

As the sli: is towards the #ree face of the terrace escar: ment and the steecer

di;s Of the lower reds are in the cr :er sense Of rc:ation, W/C ;eciogists

:elieve :nese frac ures resul:e: fr:r extensicr associated ni:5 si.m: cr
sliding of :he free-f t:e es:ar:mer.t.i

l

,

i

1
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Suhne Peint Fault:

After the trench hisits, W/C geologists informed me -hat through subsurf ace..

_ exploration they have discoherec another f ault clcse to the plant. The

search began in respense :: reehalua f en of a data dropout in a seismic

reflection profile. Orilling a series of bereholes a:rcss the data dr:cout

line and then parallel to it led to :he icentificatien of a low-angle

thrust fault accarently similar in gecmetry (strike, cip, and direction.

of cis:iacement) to the Little Salmon Fault. They could not giYe definitive;

.. :ata en orientation, they said, because they had confirme: -he presenced
.

.

Of the fault only a few days before my visi: and hac not hac :ime :: evalcate
.

. ne informatien.
!

Thedeails=resentedhereare:enta-ihe,according:: W/0 ;eclogis s,

and su ject to mocification with further study. Tne fault strikes acpr0ximately
0

NaiW, tips 30 ::, and the trace passes 700 f: wes: :f the pian:. The f aul-
-

:iane is 3: cut 700 f t teicw the pian; and comes :: wi:nin 500 #- Of :ne
clan: at its clcses: a:;rca:h.

.

Sorencie dets incicates ina: :ne icwes: Jni c0wnn0le, the top of the Ric
i
1

, , .. . ... nas vertica,t ,,sciace en:<e,ti
. .t . 10n yrs 3, . . .

o ... it., an u nc e n ,. o rr.,. :y::.. , ..

1:cve :.ne U: Oell :a:ed a- 700,0C0 y s snows 160 f: Of vertical dis:iacere .::

a 500,000 yr uni: IJni: <) is Offse: 30 f:; and Ur.i: F (200,000 yrs' sn0ws "0 't
, .

:f <er-i:21 se: ara:i:n.

~~e ir:rease ' vertica' :#s:'.a:erea.: a'-- :e::n 'nc':a es ::n-inued
#a' I ?.:'<e en; f;* 3: 'eas: -i''i ,<ea*s. As :"e e nas een recurrir?.

.

~ . . , , . , , - . - . . , . . - - - , - - - -- - - . _ - -.- .,- , - , . -~ ,;--



. _ - . - _ . . . . .-

,

.

<
.

16--

.

,

movement witnin the past 500,000 years, this fault must be considered

a capable fault as defined in Appendix A Part 100 to 10 CFR.

Other details. recorted by W/C are a fault surface with variable dip but

averaging about 30'; and a narrow snear zone about 10 ft. wide.

SUMMARY

Recional Geolocy: Regior. ally, the area is characterized :y a series of en

echelon .*iW striking, fiE-dipping tnrust faul s along the ::ast of flor:nern

California. The faults show repeated covements tnrough time. W/C

(' geologists emphasized that the cnief characteristic of these faults is

the narrow :one of deformation along which repeated movements appear to be

restricted, with deformation can'ined to the upper plate. These charac-
'

teristics were notec by W/C in the Li::le Salmen and newly discovered
2

Schre Pcint Faults.
.

Site and L: cal Geolo;y: At the site the sediments rance in age between

35,000 and 200,000 yrs while locally :ney are uo to i million yrs. The

trencnes snow no major deformation in any units, and only minor ditsla:ements

in sedicents 200,000 yrs or older. The displacements do not clearly relate

: any # :ne known faul:s, and scme ay be related to slu::ing on :ne 'ree

3 aces Of the terrace.

| he .':-le Salmon Faul; is n:w re::gnized by W/C as a ca:a:ie faul wi:n

:ne #a ' trace a- ne icwer :nir: c' :ne scu:nwes slo:e Of Hum:cic: "i'i.

~ ey are : nsi:e*i9; One :Cssi0ili y :na! :ne 3ay Entrance Faul , IP.9 r! e
.

'

:' 3r':- es :e ween ne seawar: :reje:-i:n :# :ne Li :le Salmon Faul anc
'

t

'

: e ; 3":. is a s lay # :ne .i:*l e Sal r..

i

s

i

,e- -a-we me,-e n -. - ,,. - - -, --r- -, e - - - - ---4- - - -n -v. ~ m --,. - n-a, . -.
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- The newly mapped Buhne Point Fault, also capable, emerges at the surface.

700 ft west of the plant between the plant and the trace of the Bay

Entrance Fault.

i

~

W/C geologists pointed out that they do not have any evidence for or against

a similar fault plane surfacing directly under :ne plant, and they could

not state with any certainty whetner or not sucn a fault exists.,

NRC Geosciences Branch P0sition: It should be emphasized that all geologic

interpretations and opinions expressed in this recort are those presented
-r

by PG&E's consulting geologists to me during the field trip. I made note

of those features I observed directly but made no judgements concerning

:ne validity of :neir intercre:r. .'ons. Until PG&E and their consultants

cresent a documented written re;;r: and a formal' review by tne Geosciences
1

Branch of NRC has been under:aken, no change in our position is contemolated
,

nor can any iudgement be mace concerning :neir findings.i
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