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M .. Brad Whitman,'ssistant
Chief'ollutionControl Section

U. S. Department of Justice
Pvoom 2625
Washington, D. C. 20530

Re: HRC Dockets 50-275,. 50-323

Cf~

>~'c

gq9 ~

Dear 2M. Whitman:

Counsel for the HRC Staff have advised us that the
Justice Department is investigating- a request fxom an unnamed
citizen concerning our disclosure of the existence of the Hosgri
Fault. On March 8, 1978 we received a copy of a letter to you
dated December 12, 1977 fxom Thomas J. McTiernan, Director of
the NRC's Office of Inspector and Auditor, together with a list
of documents supplied by various offices of the hlR . Although
so far as I 3cnow we have received no request for information
pertinent to your inquiry, it occurred to me that your investi-
gation would be assisted by examination of the following two
documents, copies of which are enclosed:

l. Statement of the Pacific Gas and Electric Company
before the Subcommittee on Energy and tne Environ-
ment of the House Committee on Xnterior and Insular
Affairs, June 30, 1977.

2. A response we made in July 1977 to a data request
from the California Public Utilities Commission
concerning Diablo Canyon.

A txanscript of the proceeding oefore the House Sub-
committee is available as is a printed copy of the Subcommittee
Report.

Very truly yours,

Philip A. Crane, Jr.
Enclosux es
CC w/encs,: Nr. Thomas J. McYiernan

Service List.
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Mr. Chairman, 7 am. Halcolm Furbush,

Counsel of Pacific Gas and Electric Company.

today are Mr. Barton Shackelford, Senior Vice

As ciate General

Accompanying me

President,, and our .

. Chief Civil Engineer, Mr. Richard Settinger. Also here are two of

our consultants on'eol'ogic and seismic matters: Mr. Douglas

Hamilton and Dr. Stewart Smith.

Ne wish to inform your Subconnittee of the great care

which. has been and is being given. to the design o our nuc3.ear power

plant at Diablo Canyon to resist earthquakes. We have no doubt as

to the safety of this facility.
To put Diablo Canyon. into perspective, let me first

brie ly describe our service territory and the problems we confront

as our area suffers under an unprecedented drought..

PGandE's service territory covers more than 94,000 square

miles in northern and.central California with a population of more

than 8 mill'on. 't inc3.udes the San Francisco Bay Area and the

Central Valley which is the source of much of California's agricultural
production. The area has an annual electric energy requirement of
about 75 billion ki3.owatthours and a peak load approaching 3.5 million
kilowatts. About one-third of this area's electric energy supply

in average years comes from hydroelectric sources. Gas and oil-
fueled generation provides the bu3k of the remainder with smaller

amounts from nuc le ar and geothermal

The drought, ncw in its second year, has reduced hydroelectric
generation in the area to about 40 percent of its normal contribution.
This, coupled w'h lengthy delays in the, star -up of the over

2 million kilowatt D'ablo Canyon project has caused an xt emely

(more)
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power supply situation. Only in the absence of major generating

vent breakdowns is it anticipated that the public's electricity
can be provided this year. Provision of these needs, however,

=,es large purchases of power from southern California and

utilities to make up for the power deficits in northern

hernia. In add'tion, Californians are being asked to exert an

conservation effort to help. If drought. conditions and the

.lability of Diablo Canyon continue through the last part of

,nd into 1978, the electric power deficit in northern California
be so large that there would be little possibility of
sing the amounts needed from other utilitios located outside

ea.. The shortfall in meeting the 1978 load would be nearly
ion kilowatthours and the capacity marg'n during the peak

riod would be totally inadequate, only about 3 percent.

A review of the power supply situation by our California
Resources Conservation and Development Commission and

~ondenc between them and the Nuclear Regulatory Commission

. this year has suggested the possibility of following an

'. licensing procedure to speed the needed regulatory decisions

lo Canyon. Consequently, at an appropriate time we plan to
'or an interim wo-year full power operating license for

Ãe would not be follow'g this course, however, if we were

vinced that the plant is safe and that we can satisfy
ale people of that fact.

(more)
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Let me turn now to the role played by seismic matters in

our efforts to obtain operating li'censes for the Diablo Canyon

units. First T. should, mention that PGandE has been a pioneer in

nuclear power development. Members of its engineering staff
participated in industry easibility studies dating back to the

arly 1950's. The Company was hoLder 6f AEC"Operating License

0o. 1 for the small experimental Vallecitos generating unit.

Thus, when we were ready to begin detailed investigations

~f the suitabil'ty of the Diablo Canyon site in Late L96S, the

.ompany had an experienced engineering staff which we augmented

iy some oz the most eminently qualified con ultants available .to

provide independent assessments in their areas of expertise. The

:ollowing consultants have been associated with the project for
.he past 12 years. 1n geology our chief consultant has been

r. Richa d Jahns, Dean of the School of Earth Sciences at Stanford

niversity. He performed reconnaissance investigations before we

"quired rig'hts to the Diablo Canyon site. Xn seismology the lead

„s been taken by Dr. Stewart Smith, now Chairman oz the Department
=" Geophysics at the University of washington. Seismic design

spects were addressed by Dr. John A. Blume, world-recognized

authority in earthquake engineer'ng. These consultants have been

~sisted by. others: Dr. Jahns by Nr. Douglas Hamilton and his staff
: Earth Sciences Associates; Dr.

:rough TEP9. corporation ~ and Dr.

:. his own consulting engineering

Sm'h by un'versity colleagues

Blume by the subs tan ial stafz
re ~

(more)
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E'he
investiga ions of the Diablo Canyon site, conducted

'1965 and 1966, were without precedent in their extent and

ail. Almost. 2 miles of in erconnect'ng exploration trenches,

to 40 feet deep, were excavated through the area proposed fo

The trenches permittedreactor and related plant structures.

tailed examination of the bedrock structure, ancient wave-cut

astal terraces and overlying sedimentary deposits. This work

zonstrated that the site had not-'been affected by 'signi icant
ult movements, The geologic relationships p esent there showed

t the probability of the site being affected by surface fault
-placement was so remote. that it could be disr garded in the

=ign of the plant. Representatives of both the Atomic Energy

umission and of the U. S.. Geological Survey inspected the site
9 the exploration trenches. They agreed that the e~loration

confirmed the absence of any significant faulting on and near

site.
The 1966 investigations also established tha the site is

today

.an area of relatively low seismicity, a conclusion which remains
'

The regional geology, as ev'enced on shore, was used

identify which faults could generate major earthquakes. Detailed

>logical analysis was facilitated by the exposed sea cliffs
~orally located many miles up and down the coast from the site.

sea cliffs were closely examined and mapped in important sections.

; consultants believed that this work, together with a knowledge

.the major geo og'c trends throughout the reg'on, allowed a

'.sonable evaluat'on of the of -shore area close to the plant s'e.

(more)
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/
as reasoned that any nearby off-shore fault of major extent

d have an an-shore extension or expression in the area to the

h of the plant site. No such feature w'as found. Because of

the absence of seismic activity that would indicate a nearby

'icant off-shore fault and the conservative assumption of a

: earthquake anywhere in the region (including one directly
r the site}, offshore e~~loration did not, seem necessary.

The major faults identified at that ti~ie by Dr.. Smith

governing the seismicity of the reg'on were the San Andreas

48 miles northeast, the Nacimiento Fault 20 miles northeast,
.he Santa Ynez Fault 50 miles to the south. This permitted

dition of, the most, severe,. earthquakes that could occur in the

>n. He additionally postulated that such earthquakes'ould
;- at points on the faults nearest to the site.

to the site. This clem nt of conservatism was necessary

Zn addition to

'ccurrence of'ery large earthquakes on these three faults,
ance, was made for the possible occurrence of a large earthquake 4.7',':

, ~

=e the state-of-the-art in seismology did not pe~i't a

usion thai the absence of surface faulting would preclude

"cuzrence of a large earthquake.

From the information supplied by the seismologists and

'=-he nature of the rock at tne site, Dr. Blume specified the

=teristics of ground vibrations which could develop ai the

:rom the postulated earthquakes. en establ i s leg design

:ia zor tne plant that would pemi' it to withstand the most
r

characte "istics of these. near and fa" ea,~hauakes with a

margin oz safety. Thus a great earthquake on the San Aadreas

(more)
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"Fault;, similar to the 8+ magnitude 1906 San Francisco event and an

assumed large earthquake on the Nacimiento Fault were considered

together with the. assumed large earthquake under the site. Further

analysis showed however that the assumed large earthauakes on the

Nacimiento Fault and under the site would cause the mos" severemost

shaking.

Dr. Blume. also employed a conservative approach by not

using the normally accepted concept of allowing overstress in
I

materials and equipment for earthquake loads H'h f
conservatism, Dr. Blume's criteria specified that. the design be

checked a ains tt ground motions twice as severe a those calculat ed

from these maximum po ulated earthquakes. Both D S
' '

Dr Blume'sDr.. Blume s detailed reports are in the files of the NPC and will
be suppliers '2'. this Subcomm'tee so desires.

X have presented this background material in detail to

make the followin oint,:g p ': Conservatisms were incorporated into»

lan"'heplan 'esign that would cover contingencies of De very kind

now being discussed.

The geolo ic andg'nd se'smologic studies were reviewed by ABC1
»

C

~y USGS and by the Coast and Geodetic Survey. Zn 1970, government

scientists made use of their off-shore geophysical surveys in
evaluating the Com an 's subp y ubmit als. The seismic. design criteria
~ere approved with only minor modifications. The approved criteria
:ere tnen incorporated into the construction pe~i's for the two

uclear units —issued in 1968 and 1970.

En late 1972 Nr. H '1-'amilton learned of an article is ~f iemoir

the z.»me '~~L i".ssoc~oc'a io.. o etroleum Geolo=is "s, pub~is"~" 'n
3/1 w~ „, which ind'a ea ihe oresence " i (o~ a "au t (s"'nce named the Hosg i
:.ult} some 4-5 miles o" -sho~e z D'abl-shore rom Diablo Canyon. The article was
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:hored by =rnest G. Hoskins and John R. Griffiths, Shell Oil.

many geology.sts. They reported on off-shore surveys done in

inection with oil exploration performed by Shell during the

l-1960's alon thg the centra anc. northern C'alifornia coast. The1

;k was a survey of conditions at considerable depth beneath the.

.an floor to study large off-shore basins.

attent,ion to the paper and its map.

Mr. Hamilton called

Gz.ven the information developed in our earlier geologic

I sezsmologic investigations, these features did not appear

nz.fxcant in term" of the design criteria for the plant.,

ertheless, investigation continued.

ln. February, 1973, ~$z.. Hamilton was able to contact

Ho kins and discuss the Shel1 surveys. A mond> or so later,
andE s request, Mz. Hamilton visited the Shell office in

Pwgeles and reviewed some of the data used in the pape" These

suggested that the faulting described by Hoskins and C ff'th
relative l old. Si'nce the sei mac record of the area also~ ~

=s ed, at most, a low level of seismic activity, the allowances

in the desi n orr an assumed large earthquake beneath the site
judged to be fully capable of accounting for any events

"z.ated with this new feature.

However, the Hoskins and Griffiths work was additional
ant geologic informat'on and when PGand»'S%Rs . was subm'ted

M,C during the surnme o 1973 ~" ' d d7, i~ 'nc uded a description of
C'shore ault mao ed b H '" . - ':':., '~ 'na ep

' os.c . s and Grifflths p includinG tke

..s o minor sea.smic activ'ty poss'bly associated w'h i"
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During the ABC's review of the FSAR they requested

zrther information about the faults that had been mapped by

>skins and Griffiths.,
PGandE then determined that the USGS, in connection with

x ongo'ng program of coastal researcn funded by the AEC, was

L.arming on conducting survey. work specifically directed, to the

.ntral California coastal region, including the Diablo Canyon
~ ~'..cinity. This work was in fact performed by the survey sh'p Kelez

x October-November, 19 73.

PGandE learned in mid-November, through the media, tha

.e USGS work supposedly disclosed indications of'urface faulting
:. the sea floor:. After consultation with the USGS, we commissioned

.r own survey to supplement their information and to clear ui~o c ear up

ssible conzusion over the nature of the sea floor scarp identified
the press as a "surxace fault." Our findings and those o f USGS

-.e reviewed at a meeting with the FZC staff in January 1974anuary, I

cifically in relation to three local faults mapped by the USGS.

its report of that meeting, the staff concluded that one of
se faults might be related to the larger structure mapped by

'-irs~ins and Griffiths; however, they felt that any ground motions

duced at the site by an ear"hquake on any of these faults ~ould

~iell wi"hin the limits for which the plant was designed.
'ln April, and. aga'n in November, 1974, .the Atomic Safety

Licensing Board den'd some in tervenors 'equests that work on

plant be stopped.

(more)
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The Company, reinforced by the exhaustive studies and

opinions of its consultants, remains convinced that the Hosgri

Fault cannot reasonably be expected to generate earthquakes that

vill exceed the strength already built into the Diablo plant.

ln December, 1974, after we had r'esponded to AEC questions

about the Hosgri Fault, the SEC took, the position that the Hosgri

Fault could affect the seismic design basis of the- plant.. Xt

requested that the plant be checked for a site ground motion

somewhat greater than that speci ied by us in the original design.

Then, in January g 1975'I the USGS evaluat'on of the Hosgri

Fault eras forwarded to HRC. The evaluation took the position that

the new, ground motion level used by the NRC wa still inadequate.

This contention was apparen tly - based in pa t on a univers ity
senior report sponsored by USGS. This study, by student Hilliam

Gawthrop, raised the possibility that the origin o the 1927, 7.3'4 Lompoc

earthquake could be reassigned to the southern end of th Hosgri

structure rather than to a fault further off-shore. The Gawthrop

paper was open-filed in Hay, 1975. After extensive review and

'analysis, the Company's consultan s deter+~'.ned that Nr ~ Gawthrop's

contention cannot be supported by either the seismological or

geological data. They instead assign the Lompoc earthquake to a

fault referred to as the "offshore Lompoc fault" located southwest

of the Hosgri fault.
The NRC requested additional information about De 1927

ea thquake and othe" mat ers 'n light of the USGS evalua" on o

Janua y, 1975. h s information was developed us 'g fw»ther o ff—

shore data which had subsecuen ly been open- f'ed by the USGS and

(more)
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proprietary data which was purchased, together with additional

seismological studies by Dr. Smith..

In December of 1975 Dr. Clarence Hall published a paper

which suggested extensive movement along the Hosgri rault. Our

consultants reviewed this paper and did additional field work to

check some of the evidence cited. They were then able to conclude

that this postulation of large movement was precluded by other

evidence. In April, 1976, after we had submitted to NRC

considerable additional information and had participated in

numerous discussions with its staff, a further USGS evaluation

was given to NRC. In this evaluation, USGS repeated its position

as set forth in Zanuary, 1975, but this time recommended a specific

design basis earthquake. The. ground motion at the site from this

postulated earthquake was substantially more severe than the
N

already higher values studied in December,'974, at the ABC's

request. The NRC accepted this April, 1976, assessment and asked

us to provide an appropriate evaluation of the plant. PGandZ and

its consultants believe that ihe earthquake parameters selected

by USGS and the resulting ground motion values are unreasonably high.

Nevertheless, in an effort to get this v'tally nec ssary

plant licensed without further delay,. we have undertaken the requested

analysis. The seismic criteria for the evaluation were prescribed

by the NRC staff in Hay, 1976. These criter'a were the subject of

several meetings by the subcommittee of the ACRS and the ACRS i"sel

In December, 1976, the ACPS, by let"er, requested the NRC

sta f and the Com"any to respond to the comments of their consu'ants
with respect to the criter' bei.";g used for evaluation.

(more)
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Early this month we filed with the 'NRC a four-volume

partial repoit on the evaluation and. response to the comments of

the ACRS consultants. We presented tpMr material to the ACBS

subcommittee in a three-day meeting last week. We had hoped the

subcommittee might take the necessary action fo'r thematier to

move to the full. committee by its- August or September meeting.

~ However, the ACRS will not act until ii reviews a report of the

NRC staff'hich will be completed following a filing of additional

studies reques ed of the Company. We now believe that an ACRS

meeting on seismic issues can be scheduled this fall and that
P

further licensing procedures can go forward expeditiously.

We, estimate that Unit No. 1 could be made critical within

45 day" after receiving permission to load fuel. Xn another 30 days

- it could reach full power.

,The analysis of'he plant for ihe latest postulated

earthquake shows that modifications required will be relatively
minor. Such modifications could readily be made even af ier the

plan i has s tarte d to ope rate .

Let me sunxarize:

(1) 4e have accepted the extreme and in our opinion

excessive USGS criteria for review of our design and are now hard

at work f'nishing th s review,

( 2) The Company irmly believes that the units at Diab lo

Canyon have been designed and constructed with great care and

conservatism, and are of more than adequate

strength%

ihe effec"s of earihcuakes that might occur f.om the

faults.

to withstand

Hosgri o" other

(more)
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-(3) Xn order to get past the regulatory delays, however,
I

we have agreed to'ake modifications reauired by the more extreme

criteria, with which we do not agree.

(4) Starting the unit up on an interim basis will not.

result in unreasonable risks to the public health and, safety.

Such startup will only'e permitted after required sa-"ety findings

have been made by the ACES and NRC

(5) Tne plant and its seismic evaluation have been

reviewed"at enormous length. The site and the plant have received

the most exhaustive examination and seismic analysis ever carried

out. The experts of the world have been involved and their work

is open. for examination.. The scope of'his evaluation is
ind'ate d by the following:

(a) 'Sinco the Operating License was docketed in

October

which we

of 1973 there have been 50 additional submittals, 17 of

re related to geology, seismology, and seismic design.

~ (b) Out of 42 meetings with the NRC regulatory staff I

24 were concerned pr'marily with geology, seismology, and seismic

design.

(c) There nave been 7 meetings with the ACRS subcommittee

and 3 with the full committee. Additional m etings have been

scheduled to continue the review and to exhau t the seemingly

endless questioning.

(d) The intervenors have had full access to the hearings

and have taken every advantage of their opportunities. The publ'

has been heard and will be heard further in the forth coming

regulatory h a='gs.
(e) The process has already taken many years. The

(more)
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, important point is that here is a safe plant xeady to operate and

supply the needs of millions of consum rs in a period of shortage.

lt is unreasonable to delay operation longer.

(f) VTe believe that the 'nterest of the public vou3.d be

well served by expediting the remaining exhaustively searching

regulatory process.,

Thank you for this opportunity to appear.
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RE D i BLO CANYON DATA RL'QUESTS

1.. ~eceuest

What alternate site locations were considered as alternatives
r

to the Diablo Canyon Site?

Response

Diablo Canyon was selected after an extensive survey of

alternatives. initially,-three sites, located on PGandE owned.

property at Nipomo, Collinsv lie and South Moss Landing, were

considered sufficient for the Company's future nuclear power

plants'. Other sites, in the central coastal area which were

considered were described and evaluated for- the CPUC at the

time- of the hearings on A-49051 (Unit 1). Excerpts from Exhibit
No. 19 submitted at these hearings are attached as Exhibit "A".

The sites considered at= that time were the following:

2.

3.

Point Sierra Nevada (San Luis Obispo County)

Cambria (San Luis Obispo County)

Cayucos (San Luis Obispo County)

Cuesta (San Luis Obispo County)

'Point Buchon (San Luis Obispo County)
E

6. Diablo Canyon (San Luis Obispo County)
'7. Avila Beach (San Luis Obispo County)

8.

9.

10.

Nipomo (San Luis Obispo County)
I

Point Sal (Santa Barbara County)

Sur" (Santa':Barbara County)
I





ll. JalaraS(Santa Barbara County)

2. Racauest

Discuss the site locations. Nhat site did PGandE favor?

Hhy was Diablo Canyon site selected,'? Nhy were the alternate

site locations rejected?

Res onse

Exhibit "A" (excerpted from Exhibit. No. 19, A-49051)

'contains a map which shows the locations of sites considered.

Xn the selection process, PGandE took numerous'actors into account,

=- these factors were listed in a summary comparison also contained

in Exhibit "A".

The Hipomo site, already owned by PGandE was initially
1

favored by the Company, but. the Nipomo Dunes were an area of very

significant environmental concern and the position taken by the

State Resources Agency and concerned. conservation groups that the

plant would have to be set'back some 5,000 feet from the shore,

made it much less attractive. For this reason, Diablo Canyon

site was eventually selected. To summarize the primary reasons

for the selection of Diablo Canyon were:

a) Physical Features — sound rock foundation, relatively
low seismicity, a geologic investigation facilitated by numerous

surface exposures. Detailed information on the physical factors
is contained in various reports which were submitted to the

Commission, attached as Exhibits "B-D".

b) . Minimal environmental impact, coupled with
favorable responses from the State Resources Agency, conservation

groups, county and local organizations.
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c) Pavo>lc cost comparison withporno Site (once

the set back requirement was considered) . See Exhibit "H".

Nipomo and Diablo Canyon were the primary choice

others mentioned were much less attractive, particularly with

respect to land acquisition and community acceptance problem

3 (a) ~ecenest

What preliminary seismic studies were conducted prior

to the filing of the Diablo Canyon certificate application?

Response

The Diablo Canyon Unit No. 1 Certificate Application
'I

x

(A-49051) was filed on December 23, 1966. The seismic and

geologic studies which were conducted prior to the filing are

described in the following reports which were entered in evidence

during hearings held by the Commission in February of 1967.

"Diablo Canyon Nuclear Plant Site Preliminary

Geologic Investigation" Report No. 5326-65, issued

'anuary 25, 1966, by H. Micheli, Geologist.

2. Letter report, dated December 8, 1966, of
E. C. Marliave, Consulting Geologist.

3. "Geology of the Diablo Canyon Power Plant Site,"
~ ~ J M &~ I

by Ric'hard H. Jahns, Geologist, and "Geology

of the Diablo Canyon Power Plant Site." Supple-

~ mentary Report by Richard H. Jahns, Geologist.
"Seismic Evaluation of the Diablo Canyon Site,"
by Hugo Benioff and Stewart H. Smith.

~ ~ 5. "Earthquake Design Criteria for the Nuclear Power

Plant -- Diablo Canyon Site" by John A. Blume





and card J. Koith.

6. "An Evaluation of, Tsunami Potential at the Diablo

Canyon Site" December 1966 by Paul L. Horrer

and Noel B.. Plutchak.

These reports are included here as Exhibits "B-G".

3 (b) Receuest

Nhat was the scope of these preliminary studies and.

what conclusions- were reached?

Seismic=and geologic investigations for the Diablo

Canyon site commenced in late 1965 These studies began after
a company site selection process (see item Nos. '1 and 2) .iden-

, tified Diablo Canyon, as a potential site. These studies, by

Company personnel and private consultants, entailed a detailed

look at site and, regional seismic-geologic conditions affecting
the site's viability. Zn making this determination, extensive

seismic-geologic investigations were conducted for the Diablo

Canyon site in 1965 and 1966.

Geologic mapping of the site area was conducted. by a

company geologist in 1965 (Exhibit "B") and then again by the
'I

independent geologic consultants (Exhibit "C" and "D") To

document the site's geologic suitability and the geologists'
~prelxnnnary conclusions, exploratory trenching operations were

conducted twice in the site area. The first trenches were open

in September '9 65. h~he second, more extens ve,'trenching operation
took place in September and October 1966. hese latter trenches
were excavated th ough tne p oposed area. for the reacto and
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'related plant struct es. The trenches permit d detailed

examination and documentation (geologic mapping and photographs)

of the, bedrock structure, ancient wave-cut coastal terraces and

the overlying sedimentary deposits. This work demonstrated that

the proposed site had not been affected by significant fault

movements.

Representatives of both the AEC and the U.S. Geological

Survey inspected the site and exploratory trenches and agreed

with these, conclusions.

The l966 investigations also established that the site

is in an area of relatively low seismicity, a conclusion which

remains valid today. The'regional geology, as evidenced on-shore/

was used to identify which faults could generate major earthquakes.
/

Detailed geological analysis was facilitated by the exposed sea

cliffs favorably located many miles up and down the coast from

the site. The sea cliffs were closely examined and mapped in
important sections. PGandE's consultants believed thai this work,

together with a knowledge of the major geologic trends throughout

the region, allowed a reasonable evaluation of the off-shore
area close to the plant site.

It was reasoned that any nearby off-shore fault of
major extent, would have an on-shore extension or expression in
the area to the south of the plant site. Because of the cliff-
face exposures, <he existence of such shoreward fault extensions

.could be established with a high degree of accuracy. No such

features were found. A known fault with seaward extension, the
Santa Ynez fault,, was located some 50 miles south of the plant





,and was used in the seismic analysis describe low.

Further supportive data suggesting the absence of

nearby active off-shore faulting was supplied by the seismological

consultants retained by the Company. These consultants in their
seismic evaluation of. the Diablo Canyon site (Exhibit "E") re-

ported on the low historical seismicity near the site.
The major faults identified at that time by the seismologists

as governing the seismic'ty of the region were the San Andreas

Fault 48 miles northeast, the Hacimiento Fault 20 miles northeast,
and the Santa Ynez Fault 50 miles to the south. This identification
permitted definition of the most severe earthquakes that could

occur in -.the region. The seismological consultants also postulated
that such earthquakes would occur at points on the faults nearest
to the site. In addition to the occurrence of very large earth-
quakes on these three known faults, allowance was made for the
postulated occurrence of a 'large earthquake (6.75l<) under the
site. This'conservative assumption was made to accommodate an after-
shock from a major event occurring on one of the described faults;
it would also incidentally accommodate motion from possible
undescribed faults..

The information and conclusions supplied by the geologists
and. seismologists was input into determining the project's seismic
design (Exhibit "F"). This information was used again during the
evaluation of the tsunami potential at the Diablo Canyon site.
.(Exhibit "G").

These independent con'sultants provided not only their
analysis of the site conditions, but they were responsible for





,defining the scope the investigations nece ry to document

any conclusions made. This independent evaluation of the Diablo

Canyon site by eminently qualified. consultants was believed to be

the best, possible documentation of the Diablo Canyon site's
geologic-seismic suitability.

The geological and seismic investigations resulted in
the conclusion that the Diablo Canyon site was geologically and

seismically suitable. Conservative design criteria, were established

based on 'hese data.

3 (c) ~eceuest

Name the consultants that were considered for conducting

preliminary site studies and furnish copies of the proposed con-

tracf ual basis for each consultant as well as all related
correspondence.,

Res onse

The consultants who were considered for conducting
preliminary site studies were grouped into the folloving areas:

Geology.

Seismology

Seismic Design

Tsunami

Ho contract was made vith any of the proposed consultants
prior to their being zetained. Precontract discussions centered
on the consultants'rofessional qualifications and availability.
During these preliminary discussions the proposed vozk vas outlined
and the consultants'zofessional fees vere identified. The

proposed contract ar angement vith all the consultants vas a





l

daily fee plus cape . The actual contract basis with
'|

thoso. consultants who were eventually retained is discussed in
the response to Item No. 3 {g).

The consultants w'ho were considered for conducting

preliminary studies included:

~Goo lo
E. C. Marliave

Frank A. Nickell
Richard H. Jahns

Thomas 'Thompson

Roger Rhodes~l
Hugo Benioff

Bruce Bolt
'Clarence Allen
Robert Korach

Stewart Smith

Seismic Desi n

George Housner

John A. Blume and Associates

.Ray Cluff
P

N. M. Newmark

Tsunami

Marine Advisers

Correspondence with the proposed consultants related
to the proposed contractual basis is included in the response to
Item No. 3 {g), xhibit "I".

~ ~ \ ~ ~
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3 (8) ~eceuest

Name the consultants, seismic and geologic, who conducted
1

the preliminary studies.* Also, give a summary of the consultants

education and professional experience.

Response

The following consultants were retained to conduct studies

on 0he Diablo Canyon site.
''~Geolog

E. C.. Marliave

R. H. Jahns

Seismolo

H. Benioff

S. Smith

Seismic Desi n

J. A. Blume and Associates

Key Personnel: J. A. Blume and E. J. Keith

Tsunami

Marine Advisers

Key Personnel: P. L. Horrer and N. B. Plutchak

Hhere a question used "preliminary" PQandE, in the interest of
time and completeness has responded with answers going well
beyond work that. could be described as merely. "preliminary"
but. has held to a time sequence roughly p eceding the filing
of and hearings on the Certificate for Unit 51. D. H. Hamilton
of Earth Sciences Associates was retained to assist, Dr. Jahns
in 1972 and has performed a great deal of important work.
His individual biography is included for convenience. There
were others in the late period also, their names and back-
ground can be listed if desi ed. Ne nave attempted to
include cor espondence with all consultants in response to
questions asking for such correspondence.
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The quali ations of these consult s, including their

education and past experiences, are attached in the form-of

individual biographies (E«xhibit "J"). Also included in Exhibit

"J" is a biography for N. Idicheli, a Company geologist, who

participated in the geologic investigation of the Diablo Canyon

site.
3 (e) Receuest.

Furnish a. copy of the study results.

Res onse

The study results were in the reports listed in the
«

response to Item No. 3(a), which are included as Exhibits "B-G".

3 (3) Receues5

On what. basis were the consultants in (d) retained?

Res onse

The consultants who were retained, were hired on the

basis of their professional qualifications and availability to

perform the preliminary investigat'ons on the Diablo Canyon site.
The professional qualifications of these consultants are detailed
in the response to Item No. 3(d) . The contractual basis with
each of the consultants is discussed in the response to Item

Nos. 3 (c) and 3 (g) .

3 (g) ~e«euest

Furnish a copy of the contract with the consultants
in (d) as well as all subsequent correspondence to the current
date.

Response

No formal contracts i>ere drawn up for the professional

-3. 0-
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consultants listed in he response to Xtem No. d) ..* These

consultants were retained. on a daily fee plus expen es basis.

The scope of work to be performed by each consultant was discussed

with and authorized by Company management prior to its undertaking.

Part of the preliminary negotiations was an agreement on the

fee schedule to be used by each consultant. The con ultant'
commitment was to provide the agreed upon professional services

'and to document their services rendered and expenses incurred.

Documents relating to contractual matters are in-
cluded. in Exhibit "Z" along with the correspondence with the

consultants up through early l977.**
4 ~ ~Re uest

What offshore surveys were conducted by PGandE and/or
its seismic consultants for each site before licenses or certi-
ficates were granted?

~a) Xf offshore surveys were conducted, please furnish
a copy of the results of the study.

Some underwater work was performed in the immediate
vicinity of the site with respect to harbor evaluation and the
siting of intake and breakwater structures. However, neither
PGandE nor its consultants carried out any offshore marine survey

Some later work was done under written contract.
** Correspondence with respect to the breakwater, in theinterests of space, has not been 'ncluded.
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'ork prior to certix.x.cation.

4 (b) Receuest

Xf offshore surveys were not conducted, please explain

why this position was taken.

A response to this request is contained in Response

3(b) in the overall context of the geologic and. seismic studies

conducted at the time. Briefly, marine survey work did not seem

necessary because of:
. l. the absence of either (a) any onshore

expression south of the plant or (b) recent

seismic activity, either of which would.

indicate a nearby significant offshore fault*,
and

. 2. the conservative assumptions made with

respect to large earthquakes (including the

postulated shock directly under the site).
4 (c) I (d) and (e) Requests

(c) Was PGandE and/or your seismic consultants aware
(

of the Hosgri Fault at the time it, was discovered. or when the

The reasoning was apparently confirmed during this period by
the fact that the U. S. Coast and Geodetic-Survey, probably
the most experienced marine survey organization in the
world, which was acting as advisor to the A.E.C. made no
suggestion that, marine survey work should be performed. As
of 1970 the U.S.G.S. reported the use of "marine geophisic'sts"
and o fshore "geological structural information", to suppo "
the conclusion that offshore trends were Vi I-SE (as concluded
by PGandE's consultants) and to dispose of suggestions that
they recently reported earthquake epicenters trended toward
Diablo Canyon.
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(d) Xf information .on the Hosgri Fault was available

to PGEE and/or its seismic consultants, what evaluation was made

at the time of the initia'1 awareness of the fault?

(e) Furnish the basis for the course of action taken

at that time. Provide copies of all correspondence, including

memoranda between PGGE, its consultants, governmental bodies, and

professional parties, as well as internal memoranda on this

matter up to that, point in time.

'GandE and its seismic consultants were not aware of

the Hoskins-Griffiths work prior to its publication in 1971.

Subsequent evaluations, after the Company became aware of the

Hoskins-Griffiths paper in late 1972, are summarized in the

response to Request 9.

5.

(a) Nas the subject of offshore surveys considered in
the AEC License proceedings for Diablo Canyon Nuclear Units 1

and 2?

(b) If offshore surveys were considered please indicate
to what, extent the matter was covered in the proceeding? Supply

re ference material including witnesses, testimony, and statements

made.

Response
I'hesubject of offshore surveys did not become an issue

in the PXC License p=oceedings for construction permits for
Diablo Canyon Nuclear Units 1 and 2.

-13-
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6. Requosts

Nhat offshore fault surveys were considered in the

certificate proceedings of the California. Commission? Please

furnish reference material including testimony by witnesses or

statements by the parties.

So far as PGandE is aware, offshore marine surveys

were not discussed in the CPUC certificate proceeding.

7. ~eceuese

For witnesses that testified for applicant and other

parties in A-49051 filed December 23, 1966, and A-50028 filed
. February 16, 1968 re certificates for the Diablo Units No. 1

and No. 2 respectively, please prepare position statements on

:(1) seismic activity, and (2) other major considerations in site
location and selection.

8. ~Re uest

Furnish summaries of all testimony by witnesses noted

in Item Ho. 7 above.

Res onse

A. Requests 7 and 8 both concern testimony in A-49051 and

A-50028. PGandE has extracted from the transcript in those cases

testimony, apparently pertinent to the subject matter of this
inquiry, from its principal witnesses (either company employees

or consultants). Those extracts are contained in Exhibit "K".

Following is a list of those witnesses and a summary of the

matter concerning'hich they testified. Zn most cases these

transcripts are in the form of cross-examination since prepared.





testimony was in th orm of the reports ente as exhibits and

contained in Exhibits "B-G".

Mr. H. Ray Perry testified on the need for

additional power resources, particularly in the southern part of

PGandE's system, and on, the economics of'he proposed plant.

2. Mr.. Barton Shackelford testified'on site selection

and summarized the geological and seismological studies on the

.. Diablo Canyon site. He also discussed advantages and disadvantages"
II

of possible alternate sites.
3. Dr. Richard 'Jahns testified that the Diablo Canyon

site, as far as geologic considerations are concerned, is suitable

for the intended use. He answered questions on the interpretation

of his report (Exhibit. "D") and Dr. Micheli's report (Exhibit "B").

He also discussed limited, examination of alternate sites.
~: 4. Dr. Stewart Smith testified on the possible seismic

events that might affect Diablo Canyon and answered questions on

his report. (Exhibit "E").

B. Since the requests include references to non-PGandE

witnesses, Exhibit "K" also include" statements of other significant
witnesses and the subject matter of their testimony:

1. Kathleen Jackson testified on choice of Diablo

Canyon over Nipomo Dunes for ecological reasons and on chronology

of cooperative venture to find .Diablo Canyon site.
2. Judge Hugo Pisher testified on:

I

(a) establishment of task force for power plant
siting within State Resources Agency;

(b) agre ment between Agency and PGandE; and
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~ ~
(c) his authority to enter into agreement.

3. Telegram was read into record from Sierra Club

National President George Marshall reporting resolution that Nipomo
/

Dunes remain unimpaired and that Diablo Canyon is a satisfactory

alternate.
4. Mrs. Clare Hardham testified on botany of Diablo

Canyon compared to Nipomo Dunes.

5. George L.. Collins, Vice President of Conservation

Associates, test'ied on:

(a) chronology of shift from Nipomo Dunes to

Mild Cherry 'Canyon to Diablo Canyon;

(b) their support for application 49051; and,

(c) alternate sites.
6. Mr. Harold. Bissell, Marine Biologist for the St:ate

" of,California, testified on his participation on the State Rs-

.sources Agency Task Force which studied Diablo Canyon and alternate

sites.
7. Mr. Gene Blanc testified for the State of California

in his capacity as Coordinator'of Atomic Energy Development and
I'

Radiation Protec ion, expressing strong support for the Diablo

Canyon plant.
C. The above testimony is all related to the Unit 1 appli-

cation (A-49051). - Testimony on use of the Diablo Canyon site for
Unit 2 (A-50028) was more limited. However, supplementary reports
'on geology, seismology and earthquake design criteria were intro-
duced into the reco d of that proceeding and are also included
in Exhibit "iC".
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Subsoquent to the PGGE and/or seismic consultants

'i

evaluation noted in Xtem 4, furnish the following:

(a) A summary of ongoing seismic developments to date.

(b) Evaluation of the seismic developments to date,

including consideration of various alternatives,

e.g., suspension of construction.

(c) Justification of the courses of action taken to date.

.Response

The following is a summary of ongoing investigatory and

regulatory events.

During the interval between issuance of the Unit gl

certificate in November 1967 and issuance of the Unit 52 certificate

in March 1969 some further work was performed directed to the Unit

42 application. Xn 1970 some work was done with respect to analyzing

assertions with respect to the Edna fault and offshore epicenters.

This issue was largely resolved by the U.S.G.S.'s supplemental

report referenced in an earl'ier footnote..

En late 1972, Mr. Douglas Hamilton of Earth sciences

Associates (a consultant firm retained to assist Dr. Jahns)
~ =,. I ~ ~ ;JS'

learned of an article in Memoir 815 of the American Association

of Petroleum Geologists, published in 1973.. This article indicated

the presence of a fault (since named the Hosgri Fault,) some 4-5

mi3.es off-shore from Diablo Canyon. The article was authored. by

Ernest G. Hoskins and John R. Griffiths, Shell Oil Company geo-

logists. They reported on of=-shore surveys done in connection

with oil exp3.oration performed by Snell during the mid-1960's along

the central and northern Cal'fornia coast. The work was a survey

-17-





of condition't corp'darablo dopth bonaath tlyocoan floor to

study large off-shore basins. Nr. Hamilton called PGandE's

attention to the paper and its map.

Given the information developed in its earlier geologic

and seismologic investigations, these features did not appear

significant in terms of the design .'criteria for the plant. Never-

theless, investigation continued.

Xn February,'973, Ãr. Hamilton was able to contact

'Nr. Hoskins and discuss the Shell surveys. A month or so later,

at PGandE's request, i~Ix. Hamilton visited the Shell office in

Los Angeles and reviewed some of the data used in the paper. These

data suggested that the faulting described by Hoskins and Griffiths

in the Diablo Canyon vicinity was relatively old. Since the seismic
I

record of the area also suggested, at most, a low. level of seismic

activity, the allowances made in the design for an assumed large

ear'f hquake beneath the site were judged to be fully capable of

accounting for any events associated with this new feature.

However, the Hoskins and Griffiths work was additional

relevant geologic information and when PGandE's Final Safety

Analysis. Report (FSAR) was submitted to, the AEC during the summer
~ ~ J V

of 1973, it included a description of the off-shore fault mapped

gaby

Hoskins and Griffiths,'ncluding the indications of minor

seismic activity possibly associa ed with it.
During the AEC's review of the FSAR they requested further

information about the fault that had. been mapped by Hoskins and

Griffiths.
PGandE then learned that the USGS, 'n connection with

an ongoing program of coastal research funded by the A=-C, was
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planning uo conduceurvoy work agacigica>ly gran<cd <o <"o
~ I

\

central California coastal region., including the Diablo Canyon

vicinity. This work was in fact performed by the survoy ship

Yelez in October-November. 1973.

PGandE learned in mid-November, through the media,

thaA. the USGS work supposedly disclosed indications of surface

faulting at the sea floor. -After consultation with the USGS,

PGandE commissioned its own survey to supplement their information

and to clear up possible confusion over the nature of the sea

floor scarp identified in the press as a "surface fault." The

Company's findings and those of USGS were reviewed at a meeting

with the AEC staff in January, 1974, specifically in re3.'ation to

.three local faults mapped by the USGS. Zn its report of that

meeting, the staff concluded that one of those faults might be

related to the larger structure mapped by Hoskins and Griffiths;
however, they felt that any ground motions produced at the site

'by. an earthquake on 'any of these 'faults w'ou1d'e dwell within the
'' limits for which the plant was designed.

The Company, reinforced by the exhaustive studies and.

. opinions of its consultants, remains convinced that the Hosgri

*Fau1t cannot reason'ably b'e 'expected to generate earthquakes that
I

will exceed the strength already built into the Diablo plant.
Tn December, 1974, after the Company had responded to

AEC questions'bout the Hosgri Fault, the AEC took the position
that the Hosgri Fault could affect the seismic design basis of
the plant. Zt requested that the plant be checked for a site
ground motion somewhat greater than that spec'fied by PGandE in
the original design.

-19-
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Then, in January, 1975, the USGS eva uation of tho FIosgri

Fault, was forwarded to NRC. The evaluation took the position that

the new ground motion level used by the NRC was still inadequate.

This contention was apparently based in part on a university senior

report sponsored by USGS. This study, by student Nilliam Gawthrop,
I

raised the possibility that the origin of the 1927 7.3N Lompoc

. earthquake could, be reassigned to the southern end of the Hosgri

. structure rather than t'o a fault further off-shore. The Gawthrop

paper was open-filed in May, 1975. After extensive review and

analysis, the Company's consultants determined that Nr. Gawthrop's

contention cannot be supported by either the seismological or
~ ~

geological-data. They instead assign the Lompoc earthquake to a

fault referred to as the "offshore Lompoc fault" located southwest

of the Hosgri fault.
The NRC requested additional information about the

1927 earl hquake and other matters in light of the USGS evaluation

of January, 1975. This information was developed using further
off-shore data whiCh had subsequently been open-filed by the

USGS and proprietary data which was purchased, together with

additional seismological studies by Dr. Stewart Smitn.

Xn December of 1975, Dr. Clarence Hall published a paper

which suggested extensive movement along the Hosgri Fault. PGandE

consultants reviewed this paper and did additional field work
'o check some of the evidence ci ed. They were then able to
conclude tnat this postulation of large movement was precluded by

other evidence. ln April, 1976, after the Company had submitted
to NRC considerable additional information and had participated

-20-
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in numerous di .cussions with its staff, a further USGS evaluation

was givon to NRC. Xn this, evaluation, USGS repeated its position

as set forth 'in January, 1975, but this time recommended a

specific earthquake be considered on the Hosgri Fault. The ground

motion at, the site from this postulated earthquake was substantially

more severe than the already higher values studied in December,

1974, at tne AEC's'request. The NRC accepted this April, 1976,

assessment and asked the Company to provide an appropriate

'evaluation of the plant. PGandE and its consultants believe that

the earthquake parameters selected by USGS and the resulting

ground motion values are unreasonably high.

Nevertheless, in an effo t to get, this vitally necessary

plant licensed without further delay, the Company has undertaken

the requested analysis. The seismic criteria for the evaluation

were prescribed by the NRC staff in &lay, 1976. These criteria
were the subject of several meetings by the Diablo Canyon sub-

committee of the NRC's Advisory Committee on Reactor Safeguards

(ACRS) and the ACRS itself.
1n December, 1976, the ACRS, by letter, requested the

NRC staff and the Company to respond to the comments of their
consultants with respect to the criteria being used for evaluation.

, Early in June, 1977 the Company filed with the NRC

Amendment 50 to the FSAR, a four-volume partial report on the
evaluation and response to.the comments of the ACRS consultants.
This material was presented to the ACRS subcommittee in a three-day
meeting late in June, with the hope that the subcommittee might
take the necessary action for the matter to move to the full
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-' 'committee hy its Au st or. September meeting.. however, the ACHS

will not act until it reviews a report of the NRC staff which

will be completed following a filing of additional studies re-

quested of the Company. The Company now believes that an ACRS

meeting on seismic issues can be scheduled this fall and that

fuzther licensing pzocedures can go forward expeditiously.

The Company estimates that Unit.No. 1 'could be made

" critical within 45 days after receiving permission to load fuel..

In another 30 days= it. could reach full power.
4

In April and again in November of 1974 the NRC denied

requests by intezvenors that vork on the project be halted.'n
viev of the facts as PGandE has knovn them, facts which have always

supported the conclusion that'his plant vill safely and success-

fully perform its assigned tasks; work stoppage', either in 1974 or

at some other point, has not been considered a logical. alternative.
I

Indeed, the growing need for the addition of this plant's
capacity has rendered stoppage increasingly unacceptable.

9 (d} Receuast

Evidence that the Board of Directors conducted a

knovledgeable executive evaluation of alternatives and selection
of the adopted course oz action.

Response

The Company's management kept the Board of Directors
fully informed on the status of the Diablo Canyon Project. The

only formal action taken by the Board of Directors or Executive
Committee, and thus reflected in the minutes, 'was approval of
estimates of const uction exp nditures and subsequent revisions

-22-
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9 (a) ~1<a uest w

Re-evaluation programs newly implemented or contemplated.

Res onse

The first phase of the Hosgri seismic evaluation program

currently underway [as described in the response to Requests 9(a-(c))
1

is reported at length in Amendment 50 to the FSAR. A copy of

- this amendment has been furnished to the CPUC, as have all other

amendments and the FSAR itself. Refexence is made to this amend-

ment in response to this Request 9(e).

10. ~e«euest

For Diablo Canyon Units Ho. 1 and No. 2 separately

furnish the following:

(a) Original estimate of total plant. expenditures

and operating date.

(b) Estimates of total plant expenditures and

operating date as presented in the certificate
proceed.'ngs before the California Commission.

(c) End o calendar year expenditures by year from

start..of construction to .date

(d) .End of calendar year estimates of total costs

for plant completion by year from start of
1

construction to date.

.(e) End of calendar year estimates of operative plant
date by year from start of construction to date.

Xn setting out the above estimates, segregate the costs

into th ollow'ng categor'es:

(i) Preliminary Surveys
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plann i g and Design

(iii) Site Preparation and Mobilization

(iv) Substructure and Foundation

(v) .Superstructure and All Related Costs

(vi) Equipment and Related Supplies, e.g., Turbine, etc.

(vii) General Overhead

AFDC

Ad Valorem Taxes

Overhead {General Engineering and Administration)

Response
I

PGandE prepares estimates and segregates costs based

on established accounting practices under the applicable Uniform
\

System of Accounts prescribed for public utilities by the

Public Utilities Commission of the State of California.. PGandE's

accounting system, which is based on FPC Accounts, does not

differentiate between categories (i) through (vi). Xt would

be extremely difficult and time consuming to segregate costs

into these categories. For this reason, end-of-calendar-year

estimates are broken down by PGandE accounting system and category

(vii). See Exhibit "L" for response.

11. Receuest

With reference to the revisions of costs and starting
dates set out in Item 10 above, furnish the basis for each

revision including the e fects on each cost element.

Response

See Exhibit "L" for this response.
'A
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12. ~lkc UGBt:

Hith zcfex,~nce to Item 10 above, se out the development

of revised seismic structural design criteria and commensurate

design changes and costs from the original design through to the
N

most current contemplated design.

Response

The seismic structural design criteria for the Diablo

Canyon plant are described in Chapters 2 and 3 of the FSAR. The

plant has now also been evaluated for a postulated 7.5H Hosgri

earthquake. This evaluation is documented in Amendment 50 to

the FSAR. The seismic structural design criteria for this-
e

evaluation are described in Section 4.1 Volume 1., Until the

NRC review is complete, it is not possible to set an exact cost ~

for required design changes. However, Table R-12 to Amendment 50

shows the design changes curzently seen as resulting from the

Hosgri evaluation preliminary cost estimates .foz their imple-

mentation (including projected engineering, testing, and con-

stzuction). These preliminary'estimates are as follows:

Design Chan es

Turbine Building
Structural Modifications
Auxiliary Building
Structural Modifications
(All in Fuel Handling Area)

Cost
(Order of Ha nitude)

$ 20 I 000 I 000

500,000

Electrical Equipment 1,000,000

Mechanical Equipment 1,500,000

TOTAL $ 23 I 000 I 000
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