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Reference is made Lo your petition pursuant to 10U CFR 82,206,
dated Augnst 24, 1975, requesting suspension or revocation
of the operating license for the Humboldt Bay Power Plant,
Unit Ho. 3. Your petition is based on seismic concerns and
is supported by your submittal of Janusry 7, 1976, entitled
"Seismic Harzards at the Humboldt Bay Nuclear Plant."

Currently we are involved in an extensive evaluation of the
reologic and seismic conditions at Humboldt Bay, as we were
at the time of receipt of your petition. We have reviewed
your concerns iu conjunction with our evaluation and have
met wilh vou on December 12, 1975 and March 16, 1976, during
site visits, to review the evidence supporting your concerns.

As discussed in the attached "Status of Ceologic/Seismic
Review - Humboldt Bav Nuclear Power Plant", the conclusions,
as stated in your January 7, 19706 report, address points
considered in our evaluation of the Humboldt Bay region.

As a result of our vvaluation thus {ar we have identified
specific geolomie/seismic areves which require additional
investiration before a determination, with respect to the
seologpic and seismic character of the Humboldt Bay region,
can be made. By letter deted May 11, 197G, PCSE has com—
mitted to perform these additional investipations, PG&F

has also committed to complete their current seismic design
uvpsarading program prior Lo pover operation following the next
refucling outare. This program uses a 0.25g Operating Bagis

Earthouake (OBE) and an assumed Safe Shutdown Earthquake —
. . [ 4

of 0.50p for design purposes. The requirement to perform vy

the investizations and equipment upgrading has been incorporated -

in the Humboldt Bay licenme by (he Order for Modification of
License issued May 21, 1976, The Order also confirms PCAE°s

SbOQQZg?zi gsi2l2
??gESTDBS—ééE PDR



http:f.:'V~lulltJ.on

. T, o

Mr. T. Collina “ 7 -

commitments that Humboldt Bay®s 1976 refueling ocutape will
commence by July 2, 1976 and return to power operalion
following this outage will renuire NRC approval with respect
to Lhe satisfactory completion of specified peologic/avismic
investigat ions and specified seismic desiwn upgrading.

We do not agree with your conclusion that sufficient crounds
exist to suspend or revoke the Humboldt Bay license. The
reguirements of the Order insure timely completion of the
necessary investications in that all investigations, with the
exception of the review of the Freshwater and Table Bluff
faults, are requited to be sacisfactorily completed prior to
power operation following the 19706 refueling outage. Investi-
getion of the Freshwater and Table Eluff faults 18 not nec-
etsary prior to resumption of power operation because, even

if determined capable, these faults do nol constitute a threat
of ground displacement at the site and are not expected to be
controlling in eatablishing the Safe Shutdown Earthquake. Even
s0, Lhe Order confirms PGAE°s commitment that the investination
of these faulte will be completed in 1976,

We have evaluated the aafety of continued power operation of the
facility until July 2, 1976 and have found it Lo be acceptsable.

Ar discussed in the enclosed YStatus of Geologic/Seismic Review

- Humboldt Bay Nuclear Power Plant", we have determined thst

the probability of_surtained ground motion exceeding a 0.25g
acceleration is low during this period of tirme and the probability
of surface displacement at the plant gite 18 even lower.

The second element in considering the registance of the plant

to seismic loadings ie Lhe capability of the plant to with-
stand loadings and be safely shutdown., Ve have evaluated

PGSE°c submittal of November 26, 1973, entitled "llumboldL BRay
Power Plant Unit No. 3, Present Capability for 0,25¢ Larth-
quake' and uave concluded that the capability exists {or

safe shutdown, in the event of an esrthquake up to €.25¢, em-
ploying a single train of equipment which is seismically aualified
to this amount of sustained ground motian. Furthurmore, we have
concluded that reliance va thig single train of vquipment for
the interim trriod {s acueptable due to the low probability of
any significant seismic event during this short period. Seismic
design upprading of additional equipment is required prior to
operation beyond July 2, 1970,
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It should also be noted that squipment which has been analyszed
using current methods i# known Lo have substantial capabilities
to withstand loads beyord those for which it bhas been qualified,
That ie, it is expected that the equipment will remain functional
for varthquakes more gsevere than a 0.25p event., Therefore, the
probability that an earthquake large enoupgh to affect the perfor-
mance of equipment required for safe shutdown of the facility is
even lower than that of the OBE during the interim period,

In s0 far as the Order for Modification of License requires
additional geologic/seismic investigations to address specific
concerns at the Humboldt Bay site, your requust is granted, How~
ever, those portions of your petition which requost actions which
are not included in the Order for Modification of (icense should

be conmidered to be denied. As the geologic/seismic investipgations
required to be performed involve areas in which you have indicated
concern, you will be kept ioformed of the results of these investi-
gations and mignificant NRC decisions and actions with respect to
our rvreview of these¢ investigations,

Sincerely,

(”‘i,""”“? Vi 'I: ])_"'
Beu €, Bosche

Ben €, Rusche, Director
0ffice of Nuclear Reactor Regulation

Enclosures:

L. "Status of Guologic/Seismic
Review — Humboldt BRay Nuclear
Power Plant" dated 6/ /76

2. Letter from PGLE dated
5/11/76 to NRC

3. Order for Modificalion of
License issued 5/21/76

4. Letter from PGSE dated
11726/75 to RRC

*SEE PREVIOUS YELLOW FOR CONCURRENCE
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It should also be noted that equipment which has beahi analyzed
using current methods ia known to have subatantial Hapabllities
to withstand loads beyond those for whioh At has en qualified.
That is, it 13 expeoted that the equipment will rémain functional
for earthquakes more severe than a 0,25g event. /Therefore, the
risk that an earthquake large onough to affect the performance of
equipment required for safe shutdown of the fadility is even
lower than that of the OBE during the interim/period,

In 8o far as the Order for Modification of Kicense requires
additional geologic/aelsmic investigations/to addreas specific
concerns at the Humboldt Bay site, your réquest is granted, How~
ever, those portions of your petition which request actions which
are not included in the Order for Modifjcation of License =mhould

be considered to be denied., As the gegloglce/seismic investigations
required to be performed involve areas/ in which you have indicated
concern, you will be kept informed of/the results of thes: suvcoti-
gations and significant NRC decisiong and actions with respect to
our review of these investigations.

Sincerely,

Ben C. Ruache, Director

Offics of Huclear Reactor Regulation

Enclosures:

1. "Status of Geologic/Seianic
Review - Humboldt Bay Nuclear
Power Plant" dated 6/ /76

2. Letter from PGAE dated
5/11/76 to KRRC

2. Order for Modification of
License ilssued 5/21/76

4§, Letter {rom PGEE dated
11/26/75 to NRC
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Dear Hr.\Col;inQ: Attorney, OELD
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Reference is made to your petition pursuant to 10 CFR 82,206,
dated August 24, 1975, requesting suspension or revocation
of the operating license for the Humboldt Bay Power Plant,
Unit No. 3. Your petition is based on seismic concerns aad
is supported by your submittal of January 7, 1976, entitled
"Seismic Hazards at the Humboldt Bay Ruclear Plant.”

Currently wa are involved in an extensive evaluation of the
geologic and seismic conditions at Humboldt Bay, as we were
at the time of .receipt ~f your petition., We have reviewed
your concerns in conjunction with our evaluation and have
met with you on December 12, 1975 and March 16, 1976, during
site visits, to reviev the evidence supporting your concerns.

As discussed in the attached "Status of Ceologic/Seimmic
Review -~ Humboldt Bay Nuclear Power Plant", the conclusions,
as stated in your January 7, 1976 report, address points
considered in our evaluation of the Humboldt Bay region.

As 8 result of our evaluation thus far we have identified
specific geologic/seismic areas which require additional
investigation before a determination, with respect to the
geologic and seismic character of the Humboldt Bay region,
can be made. By letter dated May 11, 1976, PC&E has com~
mitted to perform these additional investigations. PG&E

bas also committed to complete their current seismic design
upgrading program prior to power operation following the next
refueling outsge. This program uses a 0.25g Operating Basis
Earthquake (OBE) and an assumed Safe Shutdown Earthquake

of 0.50g for design purposes. The requirement to perform

the investigations and equipment upgrading has been incorporated
in the Humboldt Bay license by the QOrder for Hodification of
License issued May 21, 1976. The Order also confirms PGSE‘e

’

L e, W o B W et s aitt, Bid 8 B AEL D N b P M R Pk et e R0 S R i B S 6 M (it s 8 M R RS ST e


http:discua.ed

Ld 4 ( - ( -
.-‘f:v*;‘ . e ‘ij KIS " e . gl - .
\.f‘.’:. i
. . - ’
Hro To Collin‘ , - 2 - -

commitments that Rumboldt Bay®s 1976 refuuling outage will
coumence hy July 2, 1976 and return to power operation
following this outage will require HRC approval with respect
to the satisfactory completion of specified geologlc/seiamic
‘investigations and epecified seismic design upgrading.

~ WHe do not agree with your conrclusion that sufficient grounds
exist to suspend or revoke the Humboldt Bay license. The
requirements of the Order insure timely completion of the

necessary investigations in that &1l iovestigatione, with the ’{x
excaption of the review of the Freshwater and Tabla Bluff it
faults, are required to be satisfactorily completed prior to * A i\
power operation following the 1976 refueling outage. Investi~ L
gation of the Freshwater and Table Bluff faulta is not nec- ! \\

"essary prior to resumption of power operation because, uven .
i1f determined capable, thess fasults do not conatitute & threat .
of ground diaplacement at the 2ite and are not expacted to be '
controlling in establishing the Safe Shutdown Earthquake. Even
80, the Order confirms PGS&E‘s commitment that the investigation
of thec¢ fuults will be compluced in 19?6

Rb havc uvaluatcd the tafety of continued power operation of the

~ facility until July 2, 1976 and have found it to be acceptable.
As discussed in the encloted "Status of Geologic/Seismic Review
- Aumboldt Bay Nuclear Power Plant", we have determined that

. the probability of_sustained ground motion axceeding a 0.25g
acceleration is low during this period of tinme and the probability
of aurface dxlplacemcut at the plant site is even lower.

The oecond alonuut in connidaring the resistance of the plant

to seismic loadings ia the capability of the plant to with-

stand loadinogse and be safely shutdown. We have evalusted

PGSE®s submittal of November 26, 1975, entitled “Humboldt Bay

Power Plant Umit No. J, Present Capability for 0.25g Earth-

quake" and have concluded that the capability axiats for

safe shutdown, in the event of an earthquake up to 0.25g, eo~

ploying a single train of equipment which i{s seismically qualified

" to this amount of sustained ground wotion., PFurthermore, we have

concluded that reliance on this single train of equipment for

the interim period is acceptable due to the low probability of
.any significant seismic event during this short period. Seismic
. design upgrading of additional equipment {is requxred prior o
'.cpurltion beyond July 2, 1976.
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t should also be noted that equipment which has been analyzed
using current muthods is known to have substantial capabilities
~to withstand loads beyond those for which it has been qualified.
That is, it is expected that the equipment will remain functionel
for earthquakes more severe than a 0.25g event. Therefore, the
probability that an earthquake largd‘enough to affect the perfor-
mance of equipment required for ssfe shutdown of the facility is

even lover thnn that of the OBB during :hc £ncarim pariod.

. In so far as Lho Order for Bod;flc:tion af License requires o,
additional geologic/selsmic investigations to address specific et
concarns at the Humboldt Bay site, your request is granted. How-
ever, those portions of your petition which request actioms which

. are not inciuded in the Order for Modification of License should .

- ba considerud to be denied. As the 3cologlc/seitnic investigations LA
required to be performed involve areas in which you have indicated )

- concern, you will be kept informed of the results of these investi~ - \‘
gations and significant RRC decisions and actions vith roapuct to T O
our review of Lhcac 1nve-tigatxons. ‘ - o

A Bincuroly.

Origma! Sx'mcdby
nmcmmﬁ .
 Ben C. Rusche, Director

" Office of Nuclear Reactor Regulation

Enclosures:
1. "Status of Ceologic/Seismic
Review - Humboldt Bay Nuclear
Power Plant™ dated 6/ /76
2. Latter from PCSE dated
$/11/76 to NRC
3. Order for Modification of L o : :
License issued 5/21/76 o oo . .
4. Letter from PGAE dated . . .
11/26/75 to RRC

- *SEE PREVIOUS YELLOW FOR coxcuamzcz o
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It should also be noted that aequipment which has beeh anslyzed
using current methods is known to have substantial Oapabilitiea
to withstand loads beyond those for whioh {t has heen qualified.
That is, it 1is expeoted that the equipment will remain funotional
for earthquakes mors aevere than a 0.25g event, /Therefors, the
risk that an earthquake large enough to affect Lhe performance of

.- equipment required for safe shutdown of thea fadility is even

lower than that or tbo OBE during the inter period.

In 80 rar &s the Order for Hodifica;ion of kicense requiras

 sdditional geologlo/seismic investigations/to address specific

- required to be performed involve ares

oconcerns at the Humboldt Bay sits, your request is granted. Howe-
ever, those portions of your petition whioh request actions which
are not included in the Order for Modifycation of Licenss should

be considered tc be denisd. Ls the geglogio/seismic investigations
g in which you have indicated-
goncern, you will be kept informed of/the results of these investi-
gations and significant NRC decisiong and sctions with respeat to
our review of these investigations,/.

Sincerely, . n -

Ben C. husche, Director
Office of Nuolear Reactor Regulation

Enclosures:
1. "Status of Geclogic/Scinmio
Review - Humboldt Bay Nuclear
Power Plant® dated 6/ /76
2. Letter from PCAE dated
' 5/11/76 to HRC

3. Order for Modification of

.~ License issued 5/21/76

'.k. .Lcttor from PGAE dated

.1-11/26/75 to NRC .1 R
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ENCLOSURE 1

STATUS OF GEOLOGY/SEISMOLOGY REVIEW
HUMBOLDT BAY NUCLEAR POWER PLANT
DOCKET NO. 50-133

Introduction

The Humboldt Bay facility was granted «@,provisional operating license on
August 28, 1962, At the time of the full-term operating license application
in January 1968, the Atomic Energy Cormission Staff requested Pacific Gns and
Electric Company (PG&E) to provide an updated seismic study of the Humbo.dt Bay
site. Since that time, the geology and seismicity of the site have been under
continuing reevaluation by the licensee and NRC and its consultants.

In the course of our review we, together with our U, 5. Geological Survey
advisors and with geologists from the California Bureau of Mines and Geology,
have visicted the site and met with the PG&E and its consultants. We have
received written comments on the lirensee's reports from the state geologists.
In addition, we have met with Mr. Thc-as Collins and other local geologists
and have recelved written comments trinm Mr. Collins.

Discussgion

Our review of PG&E's submittals prior to March 1973 concluded that PG4E

had not adequately substantiated that the Little Salmon, the Bay Entrance,
and the Table Bluff faults are tectonically inactive. We accepted PGLE's
conclusion that two major faults, the Freshwater and Russ faults, are
tectonically active, and we concluded that a major earthquake on either the
Freshwater fault or the San Andreas fault could result in intensities as
high as nine at the Humboldt Bay Plant site. As a result of that review,
we concluded that an acceleration of 0.25g is representative of the ground
motion likely to occur at the plant site during the operating life otf the
facility (the Operating Basis Earthquake - OBE) and that an acceleration of
0.5g is probably adequate for representing the maximum ground motion likely
to affect the site (the Safe Shutdown Earthquake - SSE). This conclusion
1as, however, based on a premise that the faults near the plant site would
pe shown to be tectonically inactive. In 1973, additional geologic and
selsmic investigations were requested from PG4&E to demonstrate the {nactivicy
of faults near the plant site.



Evaluation

In response to NRC's request for additional geologic and seismic
investigations, PG&E submitted two reports. The first rcport dated
July, 1975 is entitled, "Geology of the Humboldt Bay Region.” The
conclusions set forth in thia report are:

1. Regarding the activity of faults near the Humboldt Bay Powar
Plant gite:

a. The Little Salmou-Yager fault 4is not active or seismically
~apable. The latest movement along this fault antedated the
depogition of the early Pleistocene Upper Carlotta Formation.

b. The Bay Entrance fault and other small faults within a few
miles of the plant site, including the Table Bluf{, North
Spit, and Ryan Creek faults, are probably inactive and not
seismically capable.

¢. The Freshwater fault 1s not active. The latest movement along
,this fault antedated deposition of strata of the Pliocene or
late Miocene undifferentiated Wildcat Formation.

2. Faults in the vicinity of the Mad River, especially the Falor and
Korbel faults, -show evidence of being seismically capable. One of
these faulis is probably the source of the magnitude 6.5 earthquake
of December 21, 1954. Faults in the Mad River zone represent the
closest source of relatively large earthquakes that could affect
the plant site. '

3. Faults in the Cape Mendocino~False Cape region are seismically
capable. This region, and the southerly part of a seismically
active zone in the offshore region, referred to as the continental
slope zone, represent the most likely source areas of large earth-
quakes that could affect the plant site.

4. The Hum'oldt Bay Power Plant site is undetlain by unfaulted Upper
Carlotta Formatlon strata of early Pleistocene or Plio-Pleistucene
age. The nearest fault to the site, the Bay Entrance fault, {s
about 2000 feet distru: from the plant at its closest point of
approach.

The second report dated December 1975 is entitled, "Grouand Motion
Analysis for the Humboldt Bay Nuclear Power Plant." This report states:
"The objective of 'this study was to redetermine the Safe Shutdown Etarth=-
quake for the Humbold: Bay site, taking into account all seismalc_ ical
and geclogical information obtzined subsequent to the original reports
(Byerly, 1958, 1969). The new information available includes strong




motion data obtained at the plant from nearby earthquakes, results
of extensive field geological investigations, and subsurface infor-
mation on activae seismic structures from a high~resclution micro-
earthquake network." The report gives three peak accelerations at
the plant pite for the Safe Shutdown Earthquake based on three dif=~
feraut sources as follows: an earthquake on the San Andreas fault,
55km distant, would generate 0.27g acceleration; the Mad River fault
zona, 30km distant, would genr~ate 0.36g acceleration; and the deep
seismic zone, 25km deep, would produce 0.37g acceleration.

Based on thesa results, the report recommends that two different apectra
be conaidered in the seismic analysis of the plant, one characteristic
of a large, distant earthquake on the San Andreas-Mendocino fault systenm,
and the other representing a short duration, higher acceleration event
on the Mad River zone which, in the context of this report, includes

the Falor and Korbel faults. Seismic events occurring in the deep
seismic zone produce accelerations similar to those events octurring

in the Mad River zone and are therefore not considered separately.

On August 24, 1975, we received a telegram from Mr. Thomas Collinsa
citing what he considered to be anomalously high acceleration (0.35g)
experienced at the Humboldt site as a result of the moderate sized
(magnitude 5.5) earthquake which occurred on June 7, 1975 near
Ferndale, California. He expressed concern that aite conditions are
very poor for seismic safety, and a major earthquake might produce
accelerations two or three times greater than 0.35g at the site.
Based on the above, he requested that we institute a proceeding to
suspend or revoke the operating license, On January 7, 1976,

Mr. Collins submitted a report entitied, "Seismic Hazards at the
Humboldt Bay Nuclear Plant Site," in further support of his request
that-a proceeding to suspend or revoke the operating license of the
Humboldt Bay Nuclear Plant be instituted. Mr. Collins' conclusions
are:

1. The Humboldt Bay Nuclear Plant is located directly above an active
favlt zone. This seismically capable fault zone is a major tec=-
tonic structure extending northward from the Cape Mendocino area
at depths between 15 to 40km. The plant site is situated in the
potential epicentral area of earthquakes having magnitudes from
5 to 7.2 (and possibly greater). .

2. The nuclear plant is also situated in the epicentral zone of an
active fault which has very shallow hypocenters {10kr or less).
Epicenters from this active fault have been located less than two
miles from the Humboldt plant. The epicenters can be associnted with
the Bay Entrance fault which hag zbout 700 feet of vertical separation




3. The 0.25g acceleration used for the original seismic design
and the 0.40g acceleration currently used for the Safe Shucdown
Earthquake at the Humboldt plant are inadequate and far from
conservative. A realistic basis for the Safe Shutdown Earthquake
would be a maximum acceleraiion in excess of 0.50g.

4. The plant site is subject to a substantial risk of surface faulting.
The coastal zone in which the plant is situated is dissected by
numercus and widespread late Quaternary faults., Several capable
faults are less than one nile from the plant, and can produce
surface ruptures at the plant,

S. The seismic hazards relating to the site and the design of the
Humboldt plant create potentially hazardous conditions which are
sufficient grounds to suspend or revoke the license to operate
the nlant. 1In addition, the high seismicity of the Humboldt Bay
reg. i, a8 well as the presence of several earthquakes between
August 1974 and August 1975 which had epicentral discances within
two miles of the Humboldt plant, provide sufficient ground for the
Director of Regulation to find that the public safety requires the
proposed action be temporarily effective pending further order.

We have completed our review of the reports on the geologic aspects
of the Humboldt site submitted by PG&E in July and December 1975. 1In
our review, we have alsoc considered the concerns expvessed by state
geclogists, Mr. Collins, and other local geologists. Our conclusions
are as follows:

1. On the basis of available data, the Bay Entrance fault cannot be
considered tectonically inactive as the July 1975 report (p. 13)
suggests. This conclusion is based on the following observatioms.
a. Figure 9 and Profile B-B in the December 1975 report show

that the epicenters of three microearthquakes are located
near the surface trace of the Bay Entrance fault. These
events were recorded during the first year of high-resolu-
tion seismic monitoring in the site vicinity.

b. The location of the Bay Entrance fault is defined offshore
from the interpretation of seismic reflection records. One
record shows a break in slope at the base of the Holocene
sediments which is on the trend of the Bay Entrance fault and
which could be interpreted as inuicating late Guaternary
movement.

M e
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¢. The relationship, {f any, of the Bay Entrance fault to the
other faults in the region, which may be tectouaically active,

has not been clearly definped.

The inactivity of the Little Salmon fault has not been adequately
demonstrated. We find that ambiguities exist in the data regarding
the date of most recent movement on the fault and the location of
the buried trace of the fault. The Upper Carlotta Formation is

used to date the most recent movement on the fault. The age of

the Upper farlotta Formation is based primarily on foraminiferal
assemblages identified in core samples. As these samples are few

in number and have yielded only a relatively few diagnostic indi~-
viduals, we do not consider the Plio-Pleistocene age for the

Upper Carlotta to be adequately substantiated for use as evidence

to establish the antiquity of the Little Salmon favlt. Additionally,
we do not belleve that the existence and configuration of the erosion
surface at the base of the Upper Carlotta has been clearly enough
demonstrated to use in defining the limit (buricd trace) of the
Little Salmon fault. If it can be gshown, however, that the Little
Salmon fault is truncated by an unconformity and that the overlying
Upper Carlotta formation is of Plio~Pleistocene age, then the fault
will have been demonstrated to be roncapable within the meaning of
Appendix A to 10 CFR Part 100.

While it 1s recognized that landsliding and slumping are widespread
in the site vicinity, sufficient evidence has not beeu presented to
demonstrate that the displacements obmerved in the ravine in
Humboldt Hill and the quarry at Fields Landing are due to such
mechanisms and Bre not due to tectonic activity.

Adequate evidence has not been provided to show that the Freshwater
fault is inactive. Prior to the July 1975 report, the Freshwater
fault had been characterized as an active fault on the basis of

an assoclated earthquake (an event which occurred on December 21,
1954} and the displacement of young sediments (Quaternary sediments
of the Hookton formation are juxtaposed against Franciscan rocks of
Jurassic age). The July 1975 report points out that the 1954 event
has been relocated (Bolt and Miller, 1975) and is now believed to
have occurred on a fault strand of the Falor-Korbel system. The
apparent displacement of the Hookton formation is attributed to
movement on a fault (the Bayside Cutoff fault) which is distines
from the Freshwater fault. At present, we consider that fnherent



y inadequacies in the original instrumental data do not permit a
location of the 1954 event which is sufficiently precise to
preclude its association with the Freshwater fault. We also
do not consider that sufficient evidence has been developed to
disassociate the Bayside Cutoff fault from the Freshwater fault.
The data presented to date have not resolved the structural
relitionship of the Freshwater fault with the Mad River system.

5. The presence of small stratigraphic displacements observed on
the north side of Table Bluff casts some doubt on the antiquity
of movement on the Table Bluff fault. The implications of these
features cannot be assessed without additional information regarding
the location and upward extent of the Table Bluff fault.

6. The December 1975 report ("Ground Motion Analysis for the Humboldt
Bay Nuclear Power Plant") did not contain sufficient information
for us to complete our review of the Safe Shutdown Earthqr-ke (SSE)
design acceleration. We cannot yet conduct an in depth review of
the SSE in viaw of the additional geoclogic and seismolo,i~ studies
which will be required.

Qutstanding Geologic and Seismic Concerns

Several geclogical and seismological concerns remain to be resolved in
order to complete our reevaluation of the Humboldt Bay site geology and
seismicity. The concerns, stated in detail below, incorporate those of
the state geologists, Mr. Collins and-other local geologists and those
of our advisor, the U. 5. Geological Survey. They are: (1) resolution
of the location and determination of capability of the Bay Entrance

and Little Salmon faults according to Section III(g) of Appendix A to
10 CFR Part 100; (2) the tectonic activity of the Freshwater and Table
Bluff faults; (3) the origin of the offsets in the ravine in Humboldt
Hill and the quarry at Fields Landing; and (4) the distribution of
eacthquakes in the reglon and their relationship to faulting.

The resolution of these concerns will, in our view, require the following
additional work:

1. The Bay Enfrance fault system must be accurately located at its
clusest approach to the plant site. The attitude, extent, amount
of displacement, and age of most recent movements on this fault
must be determined. If this fault cannot be shown te be noncapable
within the meaning of Appendix A, Section IIIg(l), it mus: be demon=-
strated that movement on it cannot be expected to cause surface
displacement within the plant area.
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The location and age of the Little Salmon fault must be clearly
defined. In order to show the attitude of the fault plane, it
must be observed at a sufficient number of points to accurately
detarmine its geometry. Its location, with respect to the plant
site, must be detarmined and assurance that it is capped by a
datable stratigraphic unit must be provided. The existence and
configuration of the erosion surface at the base of the Upper
Carlotta formation, which 1is interprated to truncate the fault,
must be thoroughly demonstrated. An upper limit for the age of
last movement on the fault must be established by reliable dating
techniques sufficient to demonstrate that the fault is noncapabla.

Definitive evidence must be provided to show that the displacement
in the ravine at Humboldt Bill and the quarry at Fields lLanding
are not of tectonic origin.

The Freshwater and Table Bluff faults must be investigated in
sufficient detail to determine their seismic potential and rela-
tionship to the regional tectonic framework. 1I1f these faults

cannot be shown to be noncapable within the meaning of Appendix A,
Section IIIg, their structural relationship to the Little Salmon-
Yager fault must be determined in order to demonstrate that movement
on the Freshwater or Table Bluff faults could not be reasonably
expected to be accompanied by movement on the Little Salmon~Yager
fault (Appeaidx A, Section IIIg(3)).

The seismic monitoring network must be reinstated. One station of
the reinstated seismic network must be located as close as possible
to the Humboldt Plant and still maintain a background noise level
similar to that of other stations in the network. The preferred
location would be within two miles of the plant, i. e., a site
between the plant and Buhne Pcint. Deeper than normal burial
should be considered as a possible means of reducing background
noise. The purpose of this icstrument is to resolve whether
poorly recorded events are occurring close to be plant.

All earthquakes from past and Zuture monitoring must be listed,
regardless of size, whose P-5 :ntervals indicate possible location
on the Bay Entrarce or other faults in the vicinity of the plant.
If an event can be shown not to have occurred in the vicinity of
the plant site (e.g., inteisection of three P-S circles is dlstant
from the site) so iudicate and provide the alternative epicenters
including an error estimate,
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We consider Items 1, 2, and 3} alove to be of immediate safety
significance to the Humboldt Bay Unit 3 and must be satisfied prior
to resumprion of power operation following the 197t refueling outage.

The results of the licensees' investigations for Item 4 will be sub-
mitted by the end of 1976, b1t not necessarily be completed or found
acceptable prior to resumption of power operation. Implementation
of the requirements listed under Items 5 and 6 should be required
prior to resumption of operation. !

PG&E has committed to address each of our geologic and seismic concerns
and has presented the program with which they propose to pursue these
concerns in a May 11, 1976, letter describing the objecrives and details
of the program. Commission approval with respect to the satisfactory
completion of the geologic and seismic investigation program will be
required prior to power operation following a planned refueling oucage
beginning July 2, 1976. We have reviewed PG4E's submittal dated Mav 11,
1976, and have concluded that the commitments made adequately address
the action necessary for resolution of the geologic and seismic co.cerns
.and can be expected to be accomplished in a timely manner.

]
Discussion of Accelerations Recorded at the Plant Site Durinpg the
June 7, 1975 Earthquake

. An acceleration of 0.36g was recorded at the Humboldt Nuclear Power Plant
on June 7, 1975 from a magnitude 5.5 earthquake about 20km distant. This
acceleration is aboutr twice that predicted for hard rock (Schnable and
Seed, 1973) or for average site conditions (Cloud & Perez 1970: Housner
1965; Hofmann 1974). The 0.36g peak was recorded in a storage shed near
Unit 3. Loose objects in the shed were not displaced from shelves

or otherwise disturbed.

Earthquakes of short durations even at high peak accelerations contain
relatively little energy. Such shaking does not subject structures or
components which have modest damping ratios, such as those typical of
nuclear power plants, to dynamic forces in proportion to observed high
peak accelerations. The duration of shaking at the Humboldt site from
the June 7, 1975 earthquake was between two and three seconds. The
0.36g peak acceleration was caused by a single displacement pulse of
about .5 second peried. Such short durations of shaking are typical
of earthquakes in the magnitude 5 range (Gutenberg and Richter, 1956).

2



"Generally, undamped or slightly damped response spectra reach high

values even when shaking is of very short duration. Response spectra

for higher damping values, which are typical for nuclear power plant
components, require longer durations of shaking to reach high values.
Thus, observed accelerations at the plant site during the June 7, 1975
avent should not be used to anchor response spectra with amplification
factors typical of those used to design structures; such large structures
do not respond to low energy, shért duration peaks in the accelerogram.

Acceleracion on the surface of relatively soft sedimentary columns,

such as that at the Humboldt Nuclear Power Plant site, can be anomalously
high with respect to acceleration on hard rock or average foundation
conditions when shaken by relarively small earthquakes. Foundation
material at tne site is primarily composed of slightly cemented dense
sand interbeuded with clay. These materials are harder and have

greater resistance to loss of shenr strength than the more recently
deposited sands in the general vicinity, but are still relatively

"soft'" toundation materials. Soft sedimentary layers have been shown

to amplify horizontally polarized shear waves. This has been shown,

for example, in studies with portable sensitive seismographs such as
reported in California Department of Water Resources Bulletin 116-4,
1968. Scft matcsial may also act to reduce acceleratrions when ground
motions reach levels where intergranular movement occurs and energy

is absorbed by the internal friction of the soil (Seed and ldriss 1969;
and Seed, Idriss and Kiefer 1969). The excitation of the foundation
material at the Humboldt site by the magnitude 5.5 earthquake of June 7,
1975 was apparently low enough that foundation material behavior was
primarily elastic. Because the foundation material is relatively soft,
amplification of motion would be expected and was observed in the near
surface layers. Under such circumstances, a lower acceleration should
occur at depth. This occurred during the 1975 earthquake as demonstrated
by the acceleration of 0.12g which was observed at -66 feet, less than
one~half of that obscrved at the surface. Earthquakes like that of

June 7, 1975, are typical of those occurring i )
are accomrodated by "anchoring' seismic design spfer::et:;ﬁ&oi%te %’i}::og?eidﬁd
OBE level (0.25g). Larger earthquakes would be expected to produce inelastic
behavior in the deep sedimentary sequence below the plant and reduce
rather than amplify acceleration levels predicted by standard curves.
Thus, & larger earthquake would not be expected to cause a correspondingly
higher peak acceleration at the plant site.

Justification for Continuing Ilan: Operation to July 2, 1676

Wniie we find that Mr. Collins® concerme are generzlily consistent with
those ¢f the staff, it is clear tha:, based on present information,
reasonable alternate interpretations can be put forth concerning those
aspects of the geology and seismicity of the site which could affect
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plant safety. In any event, we believe that the required investigations,
outlined above, t'ill resolve the questions which have led to these concerms
in a final and timely manner.

In considering the basis upon which to assess the overall safety of
the plant operation during the interim period to July 2, 1976, a
judgment was made with respect to the probability that the plant

may be subjected to earthquakes exceeding the OBE during the time
interval. General studies of earthquake recurrence in the Humboldt
Bay region indicate that the probability of earthquake induced ground
mwotion exceeding that for a 0.25g accelerntion for seismic design,
the OBE is acceptably low (on the order of 107%4) in the short time
period before July 2, 1976,

Because of the proximity to the site of the Bay Entrance and Little

Salmon faults, we have considered the possibility of surface movement

on these faults. Seismic activity in the site region is predominantly

at deptiis greater than about 18km. We, therefore, consider the probability
of surface movement on any fault in the region to be considerably lower
than that of the OBE itsclf and the risk of movement on those segments

of the Bay Entrance and Little Salmon faults near the plant site is

still lower, even if *hese faults were found to be capable. Therefore,
with respect to the potential for fault movement at the plant site,

we consider the probability of movement durin
g the short {
between now and shutdown on July 2 to be acceptable. nterval-of time

pated: JWN. 1 B N7
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