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Enclosure 3

DIABLO CANYON NUCLEAR POWER PLANT

NRC STAFF SUMMARY

LONG TERM SEISMIC PROGRAM

GEOLOGY AND SEISMOLOGY

~ MEETING - MAY 28 and 29, 1986

The following is the detailed meeting summary prepared by the NRC staff. 'om-
ments provided to PG8E at the completidn of the meeting are stated at the end

of this summary.

K. Coppersmith (Geomatrix - PG8E Consultant) summarized the scoping study of the
LTSP. He stated that by June 15, 1987, PG8E anticipates the seismic source

characteristics to be finalized. L. Reiter (NRC) emphasized the need for PG8E

to specifically point out, in a timely manner, any issues that are different
from those previously agreed upon as a result of the scoping study.

D. Hamilton (ESA - PG8E Consultant) reviewed the 9 tasks established by PG8E to
satisfy the geology, seismology and tectonic elements of the License Condi-

tion 2.c.(7) in the Diablo Canyon Unit 1 license, including schedules and cur-
rent status. The 9 tasks are:

1. Characterization of the Hosgri Fault and its relation to other faults

2. quaternary studies

3. Seismological studies

4. Characterization of the Edna, San Miguelito and Los Osos faults

5. Investigations "of the Little Pine, Foxen Canyon Faults and the onshore

Santa Maria Basin





6. Studies concerning the West Huasna, Rinconada, and Nacimiento Faults

7. Deep crustal studies

8. Development of a tectonic model

9. Seismic source characterization.

Hamilton summarized the status and work plan for the tasks with respect to data
acquisition, data analysis, field work, and seismic instrumentation. Since the
March 11-12, 1986 meeting, progress has been made in fine tuning plans for in-
vestigations and analyses, acquiring existing data, and performing shallow high
resolution reflection profiling in the three mile shallow water zone where data
has been lacking in the past. The field work effort will begin this summer.

D. Slemmons (University of Nevada at Reno (UNR) - NRC Consultant) inquired about
the Pezzoni, Casmalia, and Lions Head Faults. Hamilton stated that there were

no plans at this time to investigate these specific faults, but they will be in-
cluded in the overall investigation of the onshore Santa Maria Basin.

In presenting Task 1, Hamilton discussed the various tectonic models that have

been proposed concerning the coastal fault system, which range from the Humphrey

and Weldon (1985) and C. Hall (1975) models postulating substantial lateral dis-
placement along the San Gregorio-Hosgri Fault Zone, to that of Crouch (1984)
which proposes almost no strike slip displacement on the Hosgri, but significant
thrusting. PG&E hopes to resolve this issue by closely examining the geology
in critical areas.

B. Swan (PG5E Consultant) discussed the neotectonics and quaternary studies.
The basic geologic maps that will be used are those of Weber, Hall, and the
California Division of Mines and Geology (CDMG). The objectives of this study
are to locate fault traces and other tectonic deformation at the surface and

relate them to preexisting structures. PG8E will use the same techniques that
were applied by Weber in mapping the San Simeon area. Studies will be made of



0



terrace uplift and correlations made between terraces and Pleistocene sea level
highs. The most prominent terrace is the Tripod Terrace (Weber, 1984) which
is believed to have been formed during the Sangamon Interglacial Stage
124,000 years ago. Attempts will be made to calculate fault slip rate by com-

paring the 60,000 year old terrace and the 124,000 year old terrace, using
shoreline scarps to determine the amount, sense and slip rate of horizontal
offsets. To illustrate some of the difficulties, Swan showed calculations made

based on the interpretation of terraces at San Simeon Point. Depending on the
model used, cases could be made for zero horizontal slip rate all the way to a

slip rate of 14.mm per year. The zero horizontal displacement favors the Crouch
model and the 14 mm per year favors the model proposed by C. Hall. Most geolo-
gic evidence indicates predominant right lateral strike slip displacement on the
San Simeon Fault. Weber proposes 6 mm per year. PGEE believes if 6 mm per year
is the rate of displacement on the San Simeon Fault, it will be easily detected
in the surface geology. Focal solutions of earthquakes, however, indicate a

ratio of 1: 1 for horizontal to vertical displacement. Attempts will be made to
identify piercing points on opposite sides of the faults by reconstructing shore
line angles and analyzing the way they cross the fault, and by identifying and

analyzing drainage offsets along the faults. It was pointed out that knowledge
of the histories of the drainages is very important in evaluating the effects
of faulting.

E. Hart (California Division of Mines and Geology - CDMG) described the results
of CDMG's mapping of Holocene surface faulting presented in Open File
Report 86-3. Two criteria were used to identify structures for more detailed
study, i.e., (1) apparent Holocene offset, and (2) a reasonably well defined sur-
face fault. CDMG's Area 7, which extends from Monterrey to the latitude of
Point Arguello, includes the Diablo Canyon site region. Within this area,
structures that were investigated included the Los Alamos Fault east of Point
Arguello; the Nacimiento Fault, the Rinconata Fault and the San Simeon Fault.
The Los Alamos Fault is a southwest dipping reverse fault, which is character-
ized by geomorphic evidence for Holocene displacement. The Nacimiento and

Rinconata Faults were investigated because 30 km of surface rupture had been

reported near the southern Monterrey County Line following an earthquake in
1852. Evidence for Holocene faulting could not be found, however. Based on





subhorizontal slickensides at Ragged Point and an evaluation of the more westerly
striking splays of the San Simeon Fault, the CDMG interprets a predominant right
lateral strike slip style of deformation on the San Simeon Fault. The eastern-
most splay, the Arroya de La Laguna Fault, is considered to be a near vertical
fault and the most active major strike slip fault. The westernmost splay, the
San Simeon, although reverse displacement is indicated, is interpreted to extend
deeper than 3 to 4 km as a relatively steep fault before becoming a rolling over
thrust fault.

T. Hall (ESA - PG8E Consultant) presented the plan for geomorphic and Holocene
tectonic studies for the San Simeon area. The study area was divided into 4

domains:

1; The southeastern part of the onshore area in the vicinity of San

Simeon.

2. The northeast-southwest trending Oak Knoll Creek which crosses the
Oceanic Fault to the east and all faults of the San Simeon Fault
System between there and the coast.

3. The area where the Arroya del Ojos Fault deforms marine terraces will
be investigated by "unlayering" downward to determine sliprate. En-

larging this area by extending geologic. mapping outward in all on-

shore directions from the fault is being considered.

4. The area along the coast from just south of Ragged Point up through
the Big Sur Coast.

Domain 4 is characterized by coastal mountains that have marine terraces on

their flanks which are bisected by steep canyons. These features can serve as

strain gauges that provide records of uplift and rates of deformation during
the Holocene.

In addition to these studies, PG8E plans to study the sea floor topography and

geology south of Point San Simeon where the San Simeon Fault Zone crosses the
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coast and disappears undersea. This will be accomplished by divers who will
examine outcrops of Franciscan and Monterrey Formation rocks, which have dif-
ferent erosion characteristics. Because of the differences in erodability, it
is felt that the sea floor trace of the San Simeon Fault Zone can be delineated.

Slemmons described the University of Nevada field programs. He will be involved
about half time this summer. A colleague, Dr. Richard Schweickert, will be work-

ing in the onshore Santa Maria Basin. Several graduate students will be conduc-

ting field studies in the area, including the relationship between tectonic
structures and antecedent streams, remote sensing data for the region, the tec-
tonics of folding and the seismic potential of structures in the Pismo Syncline
and the Santa Maria Basin.

R. Brown (USGS - gRC Consultant) mentioned a USGS paper significant to the
Diablo Canyon region that he is coediting with R. Wallace and J. Ziony. It is
a study of the San Andreas Fault System and will include much of coastal central
California. The study will result in a compilation of geological, geophysical,
and seismological data within a band that extends outward for 60 km on both
sides of the main trace of the San Andreas Fault. A preliminary draft will be

completed next winter.

D. Hamilton discussed investigations in the San Luis Obispo-Pismo Beach area
(Task 4). The Pismo Syncline strikes northwest-southeast and extends from the
Hosgri Fault offshore to the West Huasna Fault to the southeast. The Edna Fault
bounds the northeast flank of the fold. The Edna Fault is a dipslip fault and

is characterized by different tectonic styles in the northwest and in the south-
east. An exposure near the southern end shows Monterrey formation (Miocene)
thrust over Paso Robles formation (Pleistocene). The southwestern flank of the
Pismo Syncline is cut by the San Miguelito Fault.

A deep oil exploratory well drilled east of the Diablo Canyon site into the
Pismo Syncline penetrates repetitions of the Obispo and Rincon Formations at a

depth on the order of 10,000 feet. These formations are shown to be much

thicker at these depths in this borehole than found elsewhere. This condition
may or may not be due to thrusting.





In response to a series of comments by L. Reiter (NRC), D. Hamilton stated that
for an earthquake on the San Miguelito Fault at its closest approach to the site
to be controlling with respect to the plant SSE, it would have to be of magni-

tude 7.5 or greater. The occurrence of an earthquake of that size is considered
to be extremely unlikely because of the length of the San Miguelito Fault. Fo-

cussing of strong ground motions to the site is considered unlikely. An exten-
sion of the fault to the southeast as the postulated Santa Maria River Fault,
the Little Pine Fault, and the Foxen Canyon Fault is considered to be highly
improbable by PG8E, primarily because of differences in the tectonic styles be-

tween the faults from north to south.

T. Hall (ESA - PG&E Consultant) described the geomorphic'and terrace investiga-
tive part of Task 4 in the San Luis Obispo and Pismo Syncline Area. The techni-
ques used in the San Simeon area will be applied, such as, studying the rela-
tionship between structure, shoreline angles, drainage features, and marine
terraces.

Studies including trenching, core boring, geophysics and geomorphic analysis
will be conducted in critical areas where the Los Osos and Edna Faults may merge

to form a single fault. The 124,000 year old Tripod Terrace near Morro Bay

will be investigated to identify its shoreline angle and map it in the area
where the projected traces of these faults cut across it.

S.. Nitchman (UNR) presented his proposed investigation plan on the north flank
of the Pismo Syncline. He will also investigate the area of mergence of the
Los Osos and Edna Faults and the terraces at Morro Bay. He will attempt to
determine a more precise age of the Paso Robles Formation and its relation to
the Edna Fault. Finally, he plans to attempt to identify other structures
beneath the alluvium in the Los Osos and San Luis Obispo Valleys. K. Killeen
(UNR), will study antecedent streams and marine terraces in the vicinity of
the Pismo Syncline.

B. Matz (UNR) described remote sensing studies that she will undertake in the re-

gion this summer in conjunction with the field studies.





B. Slemmons (UNR) expressed concerns regarding (j.) the relationship of faulting
at depth to folding near the surface, and (2) the apparent similarity between

the relationship of a syncline near Berkley to the Hayward and Calaverous Faults,
and that of Los Osos-Edna Faults to the northeast flank of the Pismo Syncline.

D. Hamilton discussed neotectonic studies (Task 4) planned for the immediate
Diablo Canyon site area. He illustrated some of the difficulties in identify-
ing shoreline angles buried beneath a few feet to many tens of feet of alluvium
and marine deposits. Stream channels were cut much deeper than present sea

level during lower stands of sea level, and were subsequently filled in. There-
fore, current drainages are cutting into those deposits rather than rock. PG8E

will compare the elevations of shoreline angles from Morro Bay to Avila Beach

with those north of San Simeon in the Santa Lucia Mountains. Preliminary obser-
vations indicate much greater uplift in the Santa Lucia Mountains north of San

Simeon than in the site region.

The discussion of Task 5, the area from northeast of the Santa Maria Valley to
the Santa Ynez Fault, was started by D. Hamilton. This is the area of transi-
tion from the northwest-southeast striking tectonic structures of the Coast

Ranges to the predominantly east-west trending structures of the Transverse
Ranges. A high priority of this study will be to determine the seismic capa-

bility of the Foxen Canyon-Little Pine-Santa Maria River Fault system and its
relationship to faults closer to the site area. Hypotheses about the activity
of this system range from that of L. Gray, who interprets it as an ancient
strike slip feature, to that of C. Hall, who indicates that it is very active
and truncates the West Huasna Fault. Other significant faults in this area
such as the Pezzoni, Lions Head and Santa Ynez Faults will also be investigated.

L. Cluff (PG&E) at the request of L. Reiter (NRC) briefly summarized the issues
with respect to the Point Conception LNG Facility. These were; surface fault-
ing, uplift (one of the highest worldwide), flexural slip, differential displace-
ment, and maximum earthquake. The results were: (1) design bases maximum earth-
quakes of 6.5 magnitude at the site and 7.5 magnitude away from the site; (2) the
area is under north-south compression; and (3) the piping and other penetrations
were required to be designed for differential displacement.





T. Hall continued the discussion of Task 5 by describing the neotectonic and

geomorphic investigations that will be part of the Fall-1986 program. These

will include studies of soil in the Santa Maria Basin, the Paso Robles Formation

in the northeast part of the basin, and the 800 to 1000 foot terraces at Point
Sal, which have obviously undergone substantial uplift.

E. Hart (CDMG) summarized his impression of the tectonics of the area based on

his investigations there. The Casmalia Hills area has undergone significant
uplift. The Orcutt Fault is shown in an AAPG Bulletin to have 2 km of reverse
displacement at depth, but is mapped as a normal fault at the surface. The Los

Alamos Fault has characteristics of a currently active fault such as: spatial
association of a magnitude 5. 5 earthquake that occurred in 1915, linear topo-

graphic expression, and closed depressions along its trace.

The topics for the second day of the meeting were the geophysical aspects of all
of the tasks discussed the previous day, and seismology, Task 3. D. Hamilton

provided an overview of the offshore seismic data. New work by PG8E will in-
clude high resolution, shallow seismic reflection profiling in the near shore

shallow water area to augment the Fairfield data base. R. Willingham (PGKE)

summarized the significant offshore structural trends, showing a montage of off-
shore seismic reflection profiles, and discussing plans for the future to im-

prove knowledge of the offshore structure.

Three major offshore trends were described: the Hosgri trend, the Lompoc trend,
and the gueeny trend. The Hosgri Fault Zone is associated with a long mono-

clinal fold. These structures begin to dissipate off of Point Sal, where the
predominant feature becomes the Purisima trend about 4 to 6 km west of

the'osgri.

The Purisima structural trend begins as folding off Point San Luis and

grows into a major fold underlain by thrust faults at a depth of 8,500 feet off
Point Sal. Oil company borings have been drilled through these structures,
Willingham pointed out that the reflection profiles used by Crouch and others

to formulate their hypothesis were among those shown.

The Lompoc trend is west of the Purisima structure and extends from the latitude
of Point Sal to a point south of the latitude of Point Arguello. It is char-

acterized by eastward thrusting off of Purisima Point, and reverses to westward





thrusting towards its southern extremity. Most of the slip is within the Ter-

tiary sediments, with little basement involvement.

The gueeny Trend is considered to be an analogue of the Hosgri trend. It is
located farther west in deeper water and can therefore be imaged better than
the Hosgri. The gueeny trend is characterized by a major fold underlain at a

depth of 4 to 5 km by a east dipping sole thrust. The sole thrust dips 30 de-

grees to the east, and the upper plate, which is comprised of Tertiary sediment
has been thrust westward over a basement high. Back thrusting (west dipping)
is present in the sediment.

Representative seismic reflection profiles of the Hosgri Montage were shown and

described. At the latitude of the plant the Hosgri is a reverse fault that ap-

parently becomes a blind thrust fault at depth. (A blind thrust as defined by
D. McCulloch (USGS) is a low angle fault that cuts through over lying sediment

but does not break through to the surface). From Point San Luis south, the
Hosgri is nearly horizontal at a depth of 2 km, and the upper wedge of sediment
has been thrust westward. Line 101 opposite San Luis Bay clearly illustrates
the uppers reverse component turning into a thrust fault at 2 km. Line 104 off
Purisima Point was used to illustrate the southern termination of the Hosgri
Fault Zone. Here the fault zone becomes many minor splays as it crosses a west-
southwest by east-northeast striking monocline. Here, the most prominent splay
has 2 components, an upper reverse fault that dips vertically at 60 degrees, be-

coming a thrust fault at depth, which dips 13 degrees to 30 degrees to the east.
A west dipping thrust is indicated beneath the east dipping thrust. In general,
the Hosgri dissipates into minor thrust faults that turn into bedding planes in
the vicinity of Purisima Point.

Well logs are being used along with the reflection data. Most wells are west
of the Hosgri, but one well east of the Hosgri that apparently bottomed in
basement at 8300 feet indicates a vertical offset of 3000 feet.

Future work was described by D. Hamilton, R. Willingham and T. Hall. Existing
select profiles will be reprocessed using modern techniques to increase resolu-
tion from depths of 1.5 to 4. 0 km. New deep penetr ating seismic lines will be

run across the onshore Santa Maria Basin. The deep information will be similar





to COCORP data but the surveying will also obtain high resolution data in the
shallow subsurface. These data will be available by August 1986. Line 4 is the
closest of these lines to the site. It crosses the southeast end of the Pismo

Syncline, the closest possible traverse to the site that avoids the rough ter-
race caused by the San Luis Mountains in which the Diablo Canyon site is located.
The staff and its consultants feel that a line should be run closer to the site.
Continuous profiling will be made by Line 6 onshore from the Rinconata Fault.to
the coast and continuing on offshore to the Santa Lucia Banks Fault. The sur-
veying vessel will then be directed toward Estero Bay, and using a high energy
airgun, will assist in calibrating the seismic network. Shallow water near
shore lines are being'run to fill the near shore gap in data to supplement the
Fairfield data.

Much of the latter data is complete and select lines were shown between Morro

Bay and south of Point Arguello. The data had good resolution to a depth of
400 to 500 feet. Analysis is far from complete, but preliminary interpretation
indicates a 35 km long west facing scarp, probably related to a series of
buried sea slides. The work of Slater, an archeologist, was mentioned here,
which indicates the presence of a trough filled with Holocene sediment that ex-
tends along the entire trace of the Hosgri Fault. He has also found evidence
of Holocene tectonism in the sediment. His data suggests current strike slip
faulting along the Hosgri, superimposed on reverse and thrust faulting.

D. McCulloch, M. Moody, and J. Eaton (USGS representatives from Menlo Park) made

presentations of their work in the area and expressed opinions on the tectonics
and PG8E's Long Term Seismic Program. McCulloch stated that he has not been

able, with his data, to map the Hosgri Fault very far south of Point Sal. He

noted that a thesis will be published soon that maps the Hosgri around Point
Arguello where it is truncated by cross faults south of the point. The Santa
Maria Basin offshore is characterized by broad, low amplitude folds in the
Miocene deposits that strike at a high angle to the structures within the on-

shore Santa Maria Basin, which are truncated by the Hosgri Fault. These folds
are most prominent in early Miocene volcanics. A large magnetic anomaly of un-

'nowncomposition is present in the offshore basin, and also numerous smaller
magnetic anomalies of unknown sources occurring at high angles to, and truncated
by the Hosgri Fault. The pattern formed by these anomalies suggest major strike

10





slip faulting at some time during the history of the Hosgri Fault. D. Hamilton

suggested that the anomalies correlate with basement highs composed of Franciscan

serpentine, or ophiolite. McCulloch indicated that a more northwesterly struc-
tural trend in the southern Santa Maria Basin could indicate more modern right
lateral strike slip displacement on the Hosgri. The Miocene section thickens
significantly (up to 9000 feet) next to the Hosgri, suggesting vertical rotation
of the basin.

With respect to the style of deformation on the Hosgri, McCulloch stated that he

has the impression that the Hosgri has shoreward dip, but he doesn't have the
data that PGEE has. Eaton commented that the hypocenters of recently recorded
earthquakes are 6 km deep, too deep for the depths where the Hosgri rolls over.
He indicated that the presence of a detachment is allowed by his data, but not
supported by it. .McCulloch, compared the Hosgri with the Santa Lucia Banks Fault,
which has similar anomalies on both sides of it. The Santa Lucia Banks Fault
is known to have a major strike slip component, so the Hosgri could also.
Thrust faulting on the Hosgri would have to be extreme to place the rocks that
are presently juxtaposed across it.

Moody presented a'n interpretation of a deep geophysical profile that consists
of coincidental reflection and refraction data extending from Morro Bay to the
San Andreas Fault (Trehu, 1986). The profile shows many east dipping major
features. The refraction data show a low velocity zone below 14 km depth that
lies beneath the eastern margin of the San Simeon terrane and the western sec-

tion of the Salinian Block. He compares this zone with a similar one beneath

the Diablo Range farther north. He interprets this zone as being composed of
entrapped wet sediments that were emplaced during subduction of the Pacific
Plate beneath the North American Plate. He suggested that this may be the loca-
tion of Crouch and others'ecollement, although it is 4 km deeper. The low

velocity zone is an area of high pore pressure and could serve as a "ball bear-

ing" for a westward thrusting detachment all along the central California coast.

However, earthquake data at the Nacimiento Fault indicate a lower limit of
seismicity at depths of 8 to 10 km. Offshore data indicate that thrusts are not

continuous in, either direction and are not listric to a detachment as in the

Crouch theory.
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Eaton commented, in regard to the low velocity zone at 14 km, that based on the
characteristics of earthquakes analyzed, one would expect to have a high veloc-
ity zone at that depth. He described the results of studies that he was involved
in concerning the Coalinga and the Kettleman Hills Earthquakes. A similarity in
compressional tectonics style has been suggested between these areas and coastal
central California. The main shocks at Coalinga and Kettleman Hills were not
related to thrust or reverse faults that effected ground surface but to west

dipping thrust faults. Most aftershocks and surface deformation appear to be

related to reverse faults above these features. At Kettleman the main earth-
quake and the detachment seem to be related to the'interface between the Great

Valley sediments and the basement which is at a depth of about 20 km. At
Coalinga the fault plane as determined from the earthquake and seismic reflec-
tion data is at 10 km, or 7 km above the basement. The aftershocks of these

events, the epicenters of which are in clusters, are interpreted to be occurring
in a "crushing zone" above the thrust fault, where faulting is taking place

'long any properly oriented (with respect to direction of stress) breaks in the
rock. Easterly directed stress is postulated to be caused by the converging of
the San Andreas Fault and the structure or structures causing the earthquakes to
the east. A similar situation may be present west of the San Andreas, for exam-

ple, the Nacimiento Fault and seismic trend is seen as converging toward the San

Andreas, thus causing a westerly directed horizontal compression.

M. Savage (PG8E Consultant) reported on Task 3, Seismology. Task 3 is divided
into 3 parts:

1. seismicity analysis, including updating the earthquake catalogue,
evaluation of data quality, and determination of best epicentral

'ocations;

2. refining the crustal velocity model by compiling available data,
calibrating the seismic network, and using the model to refine earth-
quake locations, sources, and tectonic model; and

3. reanalysis of the 1927 Lompoc Earthquake. Along with the catalogue

update individual earthquakes are being analyzed, such as the 1952

San Simeon event, which is interpreted to have been related to right
reverse displacement.
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A more accurate location for the 1927 earthquake is being determined. Byerly
established the first location near the Santa Lucia Banks Fault system; Gawthrop

located it on the southern Hosgri Fault; and S. Smith and T. Hanks on the Lompoc

Fault. G. Stuart analyzed the data and determined that it occurred on a fault
that dipped 60 degrees to the northeast, had a hypocentral depths of 10 to 15 km,

and was characterized by half strike slip and half reverse displacement.

D. McCulloch pointed out that a deep water tsunami from the 1927 earthquake
occurred at Hilo, Hawaii. Backward projection of the tsunami indicates that it
could have originated in the Santa Lucia Banks Fault area. This fault has suf-
ficient apparent young reverse displacement to cause a tsunami. He stated
three reasons why the tsunami (and earthquake) could not have occurred on the
Hosgri Fault: the Hosgri-is close to a well populated shore and a sharp in-
crease in sea level was not reported, the water where the Hosgri is located is
too shallow to generate a tsunami of the size that was reported at Hilo, and

there is no evidence of significant vertical sea floor displacement along the
Hosgri.

W. Savage reported that the contract for the network instrumentation has almost
been let and delivery'will be made in October of this year. The network would
be in operation a few weeks after that. The network, including temporary ocean

bottom seismographs (OBS) will be calibrated as described by Hamilton above,
using an airgun that can simulate magnitude 1 to 1.5 earthquakes. These results
will be combined with seismic refraction data and will be used in the ground,
motion studies. A comment was made by the NRC staff that the network will oper-
ate only a very short time considering that source characterization is scheduled
to be completed in June, 1987. The magnitude detection threshold of the current
network is about magnitude 1, with the likelihood that some will be missed. The

new network will improve that capability significantly.

The USGS has placed a temporary seismic network at Piedras Blancas. It recorded
earthquakes from magnitude 0 to 3 that showed a wide variety of motions on the
Hosgri and San Simeon Faults from strike slip to thrust and reverse. Some of
these events plotted above mapped minor faults. The maximum hypocentral depth
recorded was 13 km, but most occurred at depths of 9 km and less. One event

plotted at 18 km. J. Eaton cautioned about relying too closely on these data,
and stated that they should be used f'r a general look only.
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M. Savage stated that the PG8E tectonic integration and synthesis of data will
take into account all of the hypotheses and all work being done in the area to
prevent PGEE from proceeding on a narrow path. K. Coppersmith reviewed Task 9. 1
- characterization of seismic sources; Task 9.2 - maximum earthquake magnitude;

and Task 9.3 - earthquake assessment analysis, which were discussed in detail at
the previous meeting.
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COMMENTS BY NRC STAFF AND CONSULTANTS

At the conclusion of the meeting the NRC staff and its consultants caucused to
briefly review and evaluate the presentations and discussions by PG8E. As a

result, the following comments were provided verbally to PG8E at the completion
of the meeting:

1. The LTSP appears to be behind schedule. PGLE responded that they have

spent excessive time laying out a good, intensive, well thought out
program. They expect to be on schedule in a few months because of good

planning.

2. There are likely to be surprises as the investigations proceed, and the
investigations and organization should be sufficiently flexible to accom-

modate unforeseen developments. PGIIE responded that the data will be

subjected to an integration process as the investigation proceeds, and

necessary changes of direction can be handled.

3. More attention should be given to the deeper structure within the basement
where the earthquakes are occurring. The present plan is too conservative
and investigations should extend down to the lower and middle crust.

A land seismic line should be run closer to the Diablo Canyon site than
Line 4, either south of the plant or along the coast north of the plant..

A seismic refraction line on land along the coast could solve the problem
of whether there is a deep wet zone as described above by Moody.

The long transverse seismic reflection line offshore should be extended
across the continental shelf to include another Tertiary Basin west of the
Santa Maria Basin.

PG8E stated that the onshore Line 4 was selected because it crossed rela-
tively flat terrain, it will allow exploration east of the site, and in
general offers the best chance of payoff. They will meet with Moody and

McCulloch to discuss rationale for expanding the seismic reflection and

refraction investigations.
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4. The NRC stated that it needs to be made aware of all discoveries, field
milestones such as the opening of trenches, field reconnaissances, meet-

ings with its advisors, etc. This comment was directed at PG8E and also
NRC advisors and consultants.

PG&E concurred and agreed to the next workshop being in the field in July
or early August involving smaller groups. The next workshop similar to
this one will be held in late October or early November.

5. The panels and consultants responsible for source characterization should

get involved early, such as during the fault length and slip rate studies.

6. PG8E is obligated to point out any issues that arise which are different
from those agreed on as a result of the scoping study.

7. Concern was expressed by B. Slemmons (UNR) about the tectonic implications
of the Pezzoni, Casmalia and Lions Head Faults, and their relationship to
the Hosgri Fault Zone. PG8E is not specifically investigating these
faults, but is assessing them as they fit into the regional tectonics.

8. It was suggested that PG8E look into examining or obtaining seismic reflec-
tion data that is presently being acquired in the onshore Santa Maria Basin

by Mest Coast Geophysical Co. of Bakersfield.

9. The seismic network will be in operation only a few months prior to comple-

tion of the source characterization. As recorded earthquake data is very
important in defining earthquake sources, the network should be put into
operation earlier than is presently planned, if possible.

PGKE responded that every effort has been made to do this, but October or
November is the earliest possible time of operation.

10. CDHG emphasized its role as an observer for the State of California in the

LTSP. It is impressed with the program as it appears to be a systematic
evaluation of the various published tectonic models.





11. The NRC and its advisors are encouraged by the presentation of some data

during this meeting resulting from LTSP investigations. Previous meetings

have, only involved plans for investigations and reviews of published

hypotheses.
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