JAN 29 1976

Mr. Robert H. Morris
U. S. Geological Survey
Box 25046 - Mail Stop 903
- Denver Federal Center
F Denver, Colorado 80225
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; § Desr Bob:

Eaclosed for your information is a preliminary evaluation of the
July 1975 geology report on Humboldt Bay received from geclogists
and seismologists with the California Division of Mines and Geology,
a report entitled "Seismic Hazards at the Humboldt Bay Nuclear
Plant,” by Thomas Collins, and some notes written by Don Caldwell
which primarily address the Humboldt Bay geology reports prepared
by Barth Sciences Associates.

I am happy to hear that you have a paleontologist reviewing the
paleo data which will comtribute significantly to a geologic evale-
ation of the site.

I would appreciats receiving from you any early ianformatioa that
you may be able to pass on wnofficially which may assist or expedite
our review of the site. With best regards.

Sincerely,

A. T. Cardone

Seismology and Ceoclogy Braach

Division of Site Safety and
Environmental Analysis
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NOTES ON HUMBOLDT

Tectonic Setting

—~

The site is located near the 306 ihern margin of the Eel River
Basin. The Eel River basin is a triangular down-faulted continental
block bounded on the south by the Memdocino fracture zone (which

is presumed to be the offshore extension of the San Andreas) on

the west by the continental slope and the northeast by the strike-
slip faults along the northeastern boundary of the Coast Ranges.

The portion of the continental margin which is occupied by the

Eel River Basin is being underthrust by a small cceanic plate due

to spreading at the Gorda Ridge.

The Eel River Basin block is thus subjected to stresses vresulting
from shear along the San Andreas Mendocino System and under thrusting
taking place at the base of the continental slope (Silver, 1971). It
is not clear to% whether the results of the interaction of these
two stress systems {s sufficiently well known to predict the type of
deformation that will result. I do not know if a unifying picture
has been or can b2 developed based on historic seismicity. I suspect
geologic mapping of the region is neither good encug'r nor complete
enough to form any defensible conclusions regarding coantemporary

tectonism.

Site Vicinity (25 mi radius)

The most northerly of the structures associated with the Hendccinof//
15w
San Andreas system which have been mapped are ¥emi from the site.
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These are the False Cape shear zone and the Russ fault (Ogle, 1933).
"It seems conceivable that more such shear zones exist in the base-

ment rock buried under the Eel River Valley and microseismicity

seems to suggest this is a likely possibility" (ESA, 1975).‘LQTe

Russ fault is though to be the source of the June 7, 1975 Hﬁ%ﬁland
1923 M7.2 earthquakes although no surface displacement occurred on

it. Although a reference to same magnetic and gravity work (Griscem.
1973, I have not seen it) is cited as evidence that the "San Andreas
cannot have extended morth of Cape Mendocino," I find it difficult

to accept the idea that the site is beyond tb. influence of the
Hendocian/San Andreas stress field. That the influence is felt in
the site vicinity may be supported by the fact that some earthquakes
in the vicinity (Bolt, 1968, Fig. 3) and microearthquakes (Smith, 1973)

have Leen interpreted to show right-lateral movement on northwest

trending faults.

The focus of work up to the present seems to have been tc show that
the main trace of the Sar Andreas or a major branch of it doesn't go
through the Eel River Basin. It would seem that the real problem is

movement of some unknown magnitude on any one of several identified

s
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/faults in the site vicinity resulting from activity or strain accumula-

tion on the San Andéf;as.

¥ leiwe ™
On the northeast the site,is bounded by the Mad River fault zome.

The most southeasterly features associated with the Mad River zone
are 10 miles from the site. The Mad River zone may have an Punsheare

length of 75 miles{kichﬁgzggteeele 197;l It trends out to sea



through a prominent offset in coast south of Trinidad and aligns
with faults mapped offshore by Silver (1971) and Hoskins and
Giffiths (1971). The 600 fatham contour is also offset on the

trend of the fault zone. An event near Trinidad of M4.9 on September 4,

]

1962 may have taken place on this fault zone and has been interpreted

-

to show right-lateral motion (Bolt, 1968). The site is thus located
on a small block only about 25 miles in width at its widest point

which bounded by two major, active shear zones.

Several faults have been identified within this block. The largest

of these are the Little Salmon-Yager, Freshwater and Table Bluff

B b o LT T

faults. Smaller, but probably equ.lly significant faults for the
safety of the site are the Bay Entrance, Nerth Spit and Ryan Creek
faults. Of the large faults, the Freshwater and the Little Salmon-
Yager_ats'the most critical. In the 1972 report, it was assumed that
ther;ﬁg';f December 21, 1954 occurred an the Freshwater. However, it
appears that the Freshwater is offset about two miles by the Little

Salmen-Yager, which is stated to be inactive. It is essential to

have a very clear understanding of the relationship and activity of

- these faults because the Little Salmon-Yager pasc.oeneath and close
to the site. The 1975 report states that the 1954 earthquake should
be relocated to the Mad River zone. An evaluation of this relocation
seems most critical, but I have not had a chance to discuss it with
Renner (I do not think we even have the reference waich describes

the relocation work.) Tousson Toppozada has suggested that a
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a fissure d#mmi—long at the time of an August 18, 1908 event may be related

to activity on the Freshwater fault. The statements regarding

the age of the Freshwater on p. 30 of 1975 report are not clear

and the details of the mapping (outcrops locations, lithologies,
"t orieg;ation of the fault plane and other contacts) are not given. I
$ d;:gzlieve it has been shown that the Freshwater is inactive. If the

Freshwater is active, we must consider the Little-Salmgn Yager, which

offsets it, to be active.

The Little Salmon-Yager fault system is mapped as a northeast to east
dipping thrust with a probabie extent of greater than 30 miles. As
in the case of the Freshwater, the description (ESA, 1975, p. 25) of
wapping is sketchy. It seems that the exposures of the fault which
were vsed to map it are few and far between and that stratigraphic

units in fault contact did not have distinctive litnologies.

A problem that may be critical to the structural interpretations in
the site vicinity is that of correctly identifing and correlating
the various post-Miocene stratigraphic units. This particularly

true for the Little Salmon-Yager. The lithology of most units is

indistinct and likely to be complicated by facies changes. Much of
the correlation is based on microfossils. We are looking into the
adequacy of the micropaleantological dating work. It is possible

that the dating may not be as definitive as it appears. This thought
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is based on a report by Silver,(1971) that samples of Miocene rock
dredged from the shelf yielded no forams which were not living in
the present environment. I have also sent the report to/;icro-
paleantologist friend of mine who has looked at it briefly. He
thought that many of the forams used appeared to be £:§;n*e;3Lw£1ch

are more facies-dependent than time-dependent.

It is reported that the Little Salmon-Yager is capped by the "Upper"

Carlotta Formation of early Pleistocene or Plio-Pleistocene age.

The designation "Upper" Carlotta is introduced for the first time

in this 1975 report and supported by little more than a reference

to a personal communication (Ogle, 1974). This unit deserves particular

attention because the lower part of the "Upper" Carlotta (Plio-Pleist)

is easily confused with the late Pleistocene A;;kfl;T‘ Thus it is vital

to have & strong basis for defining and correlating "Upper" Carlotta

because it determines whether faulting is capable or noncapable. The

"Upper" Carlotta is reported to have a unique assemblage of forams
e 0T €

among & Wildcat Group of which it is a member. No mention is made

if any of these forams are found in the Hookton. Some samples appear

to be dated as upper Carlotta on the basis of only one individual and

others are based only on rare or few individuals. The possibility

for reworking may also exist. It is reported that the "Upper"

Carlotta is shallow marine (p. 20). The Hookton also has shallow

marine phases (p. 21 and 22). This poses definite problems if most

of the "index" fossils are benthics.



,ﬁﬁ: Site Area (Smi. radius)
’ Within the five mile radius, the two nmost important structures
which have been identified are the Little Salmen and Bay Entrance
faults. It is claimed that the recent work (berehcles and reflection
,_~? profiling) accurately locates these faults. I do not think we can

accept this claim based on the data presented for reasons outlined

below.

Because of the difficulty in correlation based on lithology or paleontology

Py T R T T S

some ‘se has been made of geophysical logging in the most recent set of
borings. This technique has been used extensively to define the two

near-site faults. The figure (20) which summarizes the results of the

s

logging is quite misleading. It shows a marker horizon (indicated by a

v —

distinctive kick on the natural gamma log which represents a clay bed
in the "Upper" Carlotta) as perfectly flat. An examination of the
individual logs shows that it is not. On one north-south section,

.‘mi in length which passes through the site, the elevation of the marker

changes 50 feet over .2 miles at each end of the line. A cross-section

(C-D, Fig. 16) shows a syncline in this vicinity. This section is

r" .
| R

based on lithology and cannot readily be correlated with the gamma logs.
The northwest projection of this zone of questionable structure coincides
with discontinuities of indeterminate origin and location on the reduced

xerox copies of the reflection profiles presently available. We have
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requested full-sized copies of the profiles and an accurate
shot point map. Another north-south section farther east

is also shown with the marker horizon flat. Actually the
marker displays a difference in elevation of 300 feet over

less than .5 miles. Again this is interpreted as fuiding

on a lithologic cross-section The 1nplicatioq§/of all this is
that there may be unidentified faults or inaccurately mapped

faults in the site area.

Also with reference to the location of the Little Salmom fault,

it seems some of the data has not been provided. On p. 26

the text states that drilling information from Standard 0il
confirms the location of one fault. No furthe: indication

of what this data shows is presented. Boring RD-19 is represented
as penetrating the fault (Fig. 18) but there is no indication

of that in the core description or the gamma log. It is not
obvious that a refraction survey referred to on p. 26 shows that
the Little Salmon is buried beneath 1000 feet of Hookton and
"Upper"Carlotta north of Humboldt Hill. The only solid data

on the fault 1njq=é area is from the Standard Brauner well 2

miles south of the site which indicates the fault at 1780 feet.
The Dinwiddie well is shown penetrating the fault on Fig. 17.

This well was not logged but yet the age of the sediments below
the fault is given as late Pliocene. The accuracy and completeness
of the subsurface data in the site area is very important

to a determination of the location of the Little Salmon because
"no good exposures of the fault are found north of ﬂkﬂbctg"

(p.25) which is six miles to the south.



The location of the Bay Entrance fault also appears to be ill-
defined. The best way to evaluate this structure will be to
determine its displacement and orientation from the recently

requested profiles and then look for such a structure in the

onshore data. At present the onshore existence and dis-
placement of this fault which is purported to ent the Little
Salmon is based solely on apparent lithologic anomalies at
two points. Interpretations based on lithology along are
insufficient as a basis for defining the location of this
structure when other methods (gamma logs) indicate possible
displacements elsewhere which may be related to the Bay

Entrance fault.

The structure contour maps which are presented to integrate the
various sections in the site areaa*v.c also very misleading. All of

the boreholes in the area are shown on each of the three maps (Fig. 21)
leading one to believe that these are data points. In fact only a very
few borings contained in_formation used in developing the maps. As a

result, the maps seem quite speculative.
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IV. Other areas of uncertainty

A.

C.

The terraces in the site area are reported to be too poorly preserved
to be useful in defining the local defermation accompanying uplife;
however, a reference cited by Waldron in 1971 (Wahrhaftig and

Birman, 1965, p. 325) states that some defermation of the terraces
has taken place in Holocene time. This reference has not been
addressed in either the 1972 or 1975 reports. In 1973 Baltz stated
that the Hookton on the terraces is warped and tectonic activity
continues in the area. In light of the microseismic activity in the

region, it would seem that not all of the stress is relieved by

plastic defermation as the ESA report claims.

The relationship of small faults like Ryan Creek and North Spit

to the lccal structural pattern is unclear.

I believe it will be important to find out if all the pertinent data

from oil and gas wells in the vicinity have been used.
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V. Problems cited by others which should be addressed
A. Toppozada, California Division of Mines and Geology, 12/19/75
1. Nature of offset in Freshwater caused by Little Salmen-Yager;
2. Age and attitude of the Table Bluff fault; and
Changes in the mapped distribution of Quaternary deposits

between 1972 and 1975 reports.

. T

B. Tomas Collins, Geologist for National Forest Service
1. Possible activity of the Bay Entrance fault indicated by
epicenters of microseisms plotted by Tera Corporation and dis-

continuities Collins sees in the bay sediments over the fault.

several authors.

3. The "multitude" of northwest trending late Quaternary faults

in the area.

B

i
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t 2., An active fault zone at 15-40km based on plotted hypocenters of
l 4. Possible recent activity on the Little Salmon fault.
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Cardore
. PRELIMINARY EVALUATICL DF

GEOLOGY OF THE HUMBOLDT BAY REGION WITH
SPECIAL REFERENCE TO THE HUMBOLDT BAY POWER PLANT SITE AND VICINITY,

EARTH SCIENCES ASSCCIATES REPORT PREPARED FOR PGEE, JULY 1975

Because this geologic investigation primarily addresses the problem
of faults and fault activity, the major portion of this preliminary
review will be limited to a discussion of these data.

I. A presentation is made of the letter from Dr. B.A. Ogle
indicating his concurrence with the findings and interpretations as
presented in the report (Appendix !). No such letter is presented
indicating whether or not Dr. J.H. Curtis is in agreement with the
report's conclusions even though he is a prﬁncipal author of the earlier
1972 investigation cf the same area and a consultant during the 1975
investigation.

2. Page 4.

All of the conclusions are presented in rather definite
termtno}ogy. A review of the data support in the text for each of these
conclusions indicates that there are far more questions particularly
ibout the possible age of latest fault activity invoived than the
conclusions would indicate.

3. Page 6, paragraph 3.

A reference is made to Jennings' 1973 fault map. It is

v stated that he interpreted the onshore extension of the Mendocino fault

zone as being the Mattole River fault. This is incorrect. His map
does not show this connection.
k. Pages 8 and 9
A highly critical feature has recelved insufficient discussion.

The Bay Slde Cut Off fault which riportedly displaces the Hooktoa
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Formation against Franciscan roc’, is shown as an extension of the
Freshwater fault on drawing number 4 of the 1972 Humboldt Bay Power
Plant investigation. On drawing number L of the 1972 study, the
Freshwater fault is shown as a solid line which indicates that it
offsets the Hookton Formation, and can be readily lccated in the field.
Figure 3 of the 1975 study shows the Freshwater fault as a dotted
pattern indicating that it is concealed by the Hooktor Formation. The
mapped location of the fault has moved approximately two miles to the
southwest. The Bay Side Cut Off fault is now no longer considered to
be a continuation of the Freshwater fault and is counsidered as an
entirely separate short fault. The detailed mapping mentioned on page
9 of the 1975 report which is used to support these changes in the
position and activity of the Freshwater fault must be prcsented in order
to determine the justification for these changes.

5. Page 10

The statement that the Yager branch of the Little Salmon fault
offsets traces of the Freshwater fault by about one and one-half miles
Is questionable. Figure 4 of the 1975 report indicates that the data
supporting this lhterpretatlon is open to interpretation considering the
number of queries in the area of this supposed offset. Text indicates
offset Is an office interpretation and no field work was done to
verify that a Yager fault extension even exists.

6. Page 10 paragraph 3 indicates that the outcrops of Wildcat
Formation east of the Freshwater fault are supportive evidence for the
Yager fault offsetting the Freshwater fault. Why have other outcrops
of the Wildcat Formation in the area been eliminated from the regional

map figure 47 A particularly large outcrop of Wildcat Formation shown
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on the Redding sheet of the State Geologic map occurs northeast of the
supposed Freshwater and Yager faults incersection and is not shown on
maps of this report.
7. Page 12 .
Great emphasis is placed on the fact that no detectable ground
movement occurred along the Russ fault, the Cape Fear Shear zone, or
along the Little Salmon fault during the June 7, 1975 earthquake. No
mention is made of any activity along the Table Bluff fault. There
Is some question as to whether the Russ fault even exists =5 a distinct
faul:. (Nason, 1968, personal communication, 1975 )
8. Page 13, paragraph 2
The statement is made that earthquakes up to a magnitude of
7.5 could occur on the Mendecino fault zone. Why could not earthquakes
at least as large as those which could occur on the San Andreas be
expected on the Mendocino fault zone? The Mendocino fault is of
greater length than the San Andreas.
9. Page 14, paragraph |
A very generalized statement referring to a number of other
fa;lts in the vicinity including the Table Bluff, North Spit and Ryan
Creek is made. This statement also indicates that no specific geological
data Is currently available to support the opinion that they are not
active. The Table Bluff and North Spit faults in particular are of
critical Importance to the plant site and require further investigation.
10. Page 14, paragraph 2
Reference is made to a fault on the Table Bluff highland

which offsets the Hookton Farmation. On figure & of the 1972 report,



the Table Bluff fault goes out to sea north of this fault. On figure
14 of the 1975 report, the Table Bluff fault s shown going out to sea
south of this expésure. What Is the justification for moving the
position of a fault and why could it not go out to sea through the
recently discovered Hookton offset?

11. Table A of the 1375 report indicates that the Table Bluff
fault possibly intersects with the Little Salmon, Yager faults. Page
27 of the same report states that the Little Salmon fault overrides
the Table Bluff fault. This relationship mentioned on page 27 would
sugcest that the Little Salmon fault is younger than the Table Bluff
fault.

12. Page 25, paragraph 4.

A statement is made that there are no good exposures'of the
Little Salmon fault north of Newberg. This appears to be in conflict with -
the statement made on page 24 of the 1972 report that the fault tfaces
could be located within a few hundred feet in this regfon.

13. Page 25, paragraph &4

This statement is made that the faults have not caused any

casing problems or well deformation in the Tompkin's gas field. What

Is the source of this statement?
14. Page 26, paragragh |

Exploratory boring RD-19 which presumably passes through the

~ upper plate, through the fault, and bottoms in the lower plate is offered

as evidence for the position of the Little Salmon fault. The well log
as presented in Appendix 2 does not seem to support this relation-
ship. The micropalentological data presented in Appendix 2 does not

appear to correlate well with the cross section J=¢ for RD-19,

G-H
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15. Page 27, paragraph 2

In the discussion of the Table Bluff fault, statements in the
1975 report indicate that the fault plane dips to the north at about
80 degrees. In the 1972 report, page 28, this same fault is said to
dip to the southwest at abcut 50 degrees.

16. Page 30, under the discussion of the evidence regarding the
activity of Freshwater faults, item 2

The statement is made thﬂt the fault is overiain by Wildcat
strata. This differs from the conclusion arrived at by the Curtis
and Hamilton study of 1972. Detailed mapping must be presented to
Justify this statewent.

Item number 3, 1975 report, states that all the basement rock
exposed in the Freshwater Creek area Is Franciscan. Figure 5 of the
1975 study indicates that this is not the case. Therefore, the con-
clusion that the fault Is overlain by alluvium and Wildcat Formation
is questionable.

17. Pages 31 and 32

The fault at the south end of College Cove which offsets
the Pleistocene Hookton Formation is considered in the 1975 report to
be a cross fault of the Falor-Korbel fault system. There is no justi-
fication offered for this correlation nor is it shown that way on
any of the maps of this report. It would seem more reasonable that the
of fshore extension of the NW-SE Falor-Korbel system fault would pass

through this area.



18. Page 44, paragraph 2
Statements are made about the cracks which presumably form
during landslides. On which map are these shown?

19. The discussion of the marine trace surfaées. while lengthy,
contributes little data on the amount or distribution of post terrace
deformation in the area.

20. Page 37, paragraph 3 states that the Bay Entrance fault passes
within 1100 feet of the power plant site. Table A of the same report
indicates that its closest position is three tenths of a mile,
approximately 1600 feet.

2. Appendix 11

Many of the logs for the sites shown on figure 14 cannot be
located in the collection of lbg data (Appendix I1).

22. While it is reccgnized that exposures are poor and that much
of the area is highly vegetated, the number and significance of the
changes in the distribution of the Quaternary units particularly the
Hooktén Formation as presented on the 1972 and 1975 maps needs con-‘

siderable explanation. This is particularly true in the area of

Hopkin's Hill, Table Bluff and the Freshwater Valley.

23. The positions of the Falor fault and its branches do not

agree on figures 5 and 2 of the 1975 report.

References
Curtls, G.H. and Hamilton, D.H., 1972, Geology of the southern Humboldt
Bay area and the Humboldt Bay Power plant site: a report prepared

for Pacific Gas and Electric Company, 47 p.




-7-

Earth Science Assoclates, 1975, Geology of the Humboldt Bay region
with special reference to the geology of the Humboldt Bay power
plant site ana vicinity: a report prepared for Pacific Gas pnd
Electric Company, 50 p.

Jennings, C.W., 1973, Preliminary fault and geologic map: California
Division of Mines and Geology, Preliminary Report 13, 2 plates.

Nason, R.D., 1968, San Andreas fault at Cape Mendocino in Dickinson,
W.R. and Grantz; A. (eds.) Proceeding of Conference on geologic
problems of San Andreas fault system, Stanford University
fublications Geological Sciences, v. X1, p. 231-241.

Ogle, B.A., 1953, Geology of the Eel River valley area, Humboldt
County, California: California Division of Mines and Geology
Bulletin 164, 128 p. .

strand, R.G., 1962, Geologic map of California Redding Sheet:
California Division of Mines and Geology.

Strand: R.G., 1963, Geologic map of California Weed Sheet: California

Division of Mines and Geology.



C‘l‘

- COMMENTS BY TOUSSON R. TOPPOZADA ON THE )SEISMICITY PORTION
(MAINLY PAGE 13 and TABLE A) OF "GEOLOGY OF THE HUMBOLDT
BAY REGION" PREPARED IN JULY 1975 BY EARTH SCIENCES ASSOC-
IATES FOR P.G. & E.

The 3 active fault zones identified in the report are the San Andreas,
the Cape Mendocino and the Falor-Korbel. They are capable of magnitudes of
from 7.0 to 8.3, and of generating accelerations of from 25% to 33% at the
site. They could produce damaging shaking, exceeding 10%g, for durations

of about 30 seconds at the site.

Three faults, the Bay Entrance which passes 1100' from the site, the

Table Bluff and the Freshwater, should be considered active. The first 2

because of microearthquakes associated with them, and the third because of -
85 O3 L) g™
*. 3, probable historical activity. The M=6.5 of 21 December 1954 was located

only 9 miles from the Freshwater fault, which is within the location errors
at that time. Also the 18 August 1908 event, which produced an intensity
of VIII Rossi Forel at Eureka, was accompanied by a fissure half a mile

long near Freshwater; this could be fault-related.

The Little Salmon-Yager “ault, which lies 0.6 niles from the site, should he
L1 considered active if it offsets the Freshwater fault. The activity of the

North Spit fault is apparently indeterminate at this time.

Detailed studies and monitoring of microearthquakes should resolve
some of the above uncertaintivs, We would appreciate copies of the following
unpublished P.G. & E reports to aid us in evaluating the seismic regime

at the site:



P. lyerly (1969) Report on Earthquake Hazard at the Humboldt Bay

Plant.
S. W. Smith (1974-1975) personal communications and Humboldt Bay
picroearthquake project progress report.

Also the reference of Simila, Peppin and McEvilly (1973) on page 50

does not exist. Please advise us of the correct reference.
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Memorandum

To 1 Thormas E. Gay, Jr. Date 1 [iccember 19, 1075

from : Jousson R. Toppozada

Divition of Minzs and Geology

Sazememo District Office
Fs 1416 Nimh Siroet, Room 118

Ssoamen o 5314

*  Subject: liumboldt Pay Nuclear Power Plant

s
8
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s

At your suggestion I attended the P.G. § E. - N.C.P. meeting in Eureka on
11 Decenber. The rorning consisted of over 3 hours of eseoloav nresentation
by a consultant to P.§.&E. This was foliowed by barely 15 minutes of
seisnmolony presentation by another P.G.GLE. consultant. The afternoon was
spent briefly visiting the seisric laboratory and several faults in the field.
For the seismic presentation, which was my main concern, the meetinn could
have been in a rore accessible place than Curcka. I have reviewed the
seismicreports, and here are ny comnents.

WP SRR TR T Tk

The one year sarple presented confirrs that tinis is certzinly one of the rost .
highly seisric spots in North ‘rerica. The proposed lack of corresnondence
between earthquakes and surface faults is not convincing. Contrary to the
conclusion that tne ma~nitude 5.7 Ferndale carthcuake of 7 June 1775 is "....
oriented across the tectonic eruin’, 1 think that it conforrs rerarkahbly vell

to the tectonic crain. It occurs on a N70° E trendine vertical fault at

depth, and dircctly underlies the E-W trendine Russ fault. Trends of faults

can vary with depth. The Oroville, California earthouate occurred on a nort®
trending fault at denth, and nrocduced surface runture trendins N3N (see

CG Special Report 123, Jannary 107G). The epicenters of shallow earthouakes
falline en the Nuss fault corfirrm it is active. The June 1975 earthouale

pr;ducec an pcceleration of 353° ¢ at the nover nlant, vhich exceeds thes 57 -
assumed for the NRE, Tt also mmtured ta wnter raing within 172 nile A€ sha ninnae

Two shallow epicenters within 4kn of the Freshwater fault indicate it is
active. The distance hetween the Freshwater and the 'ad River faults is only
10k which is less than the upcertainty in location (even relocation) of
earthquakes in 1953, Thus movin~ the M=6.5 earthovole of 21 Decerber 1954
from the Freshwater fault to the *'ad River zone anrears umjnstified. Mn

18 Augzust 1998 an earthauake cracked houses and knoched down chirneys in
Fureka and was acconnanied by a fissure kalf a rile lone near Freshwater

(San Francisco Chronicle 19 Ausust 1908) which could Fe fault-related.

g

Several epicenters, deep and shallow, fall close enourh to the Tahle "luff
. fault to suncest it is active. The larerest is cvent =78 vhich is located
10bn offshore amd has 2 Perleley rmaenitude of 3.9,
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‘T. [. Gay, Jr.

r

Decerber 17, Jors

A cluster of shallow carthguakes occurs 2km from the mowsr plant, near the
intersection of the Little Salron fault, the fav Entrance fault, and an
unnared NE trendina fault. The fault nlane solutions in Fi~ure & NI .o
N65E are coherent with these faults. Caution must he excercised in extra-
polating dips of faults, because these mav chanee sionificantly with denth
(see for exarple Sanford in G.S.A. Rull. 1939). Rad~er Chan-an and Cordon
Chase, from a brief exanination of the scismic rrofiles, indicate other
T possible faults in the bay ncar Buhne Point where the power nlant is located.

’ b In sutzary,there is ample eviaence of hiph seisric activity at and surroundine
: the site. Microearthouake monitorine should be continued, but the data should
be evaluated and interpreted L'y state and/or fedoral seis-olorists Ravine ro
special interests. The seisric profiles should e studied carcfully usine
better, larrer scale covies than those in the reoorts. The historica!l
scismicity should be exhauctively rescarched and evaluated hecause moderate and
great earthquales have been comron in the arca.
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