
UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In The Matter Of )
)

PACIFIC GAS 6c ELECTRIC COMPANY )
)

(Diablo Canyon Nuclear Power )
Plant - Units 1 6 2) )

Docket Nos. 50-275
50-323

AFFIDAVIT OF GREGORY C. MINOR

Concerning

THE NEED TO CONSIDER ADDITIONAL'ECHNICALISSUES

IN THE LOW-POWER TEST PROCEEDINGS

STATE OF CALIFORNIA )
)

COUNTY OF SANTA CLARA)
ss.

GREGORY C. MINOR deposes and says under oath as follows:

I. BACKGROUND OF AUTHOR

1. My name is Gregory C. Minor,' have twenty years of

experience in the design, development, research, start-up and

management of nuclear reactor systems. I worked for sixteen years

for the General Electric Company and for the, past four years as
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an independent technical consultant. I was a founder in 1976,

and I am now vice president of HHB Technical Associates. I
received a B.S. in electrical engineering from the University of

California, Berkeley, and an M.S. in electrical engineering from

Stanford University. Hy sixteen years with G.E. involved the

design, developm'ent, and field work for safety and control sys-

tems for nuclear plants. Since 1976, I have participated in a

variety o'f reactor studies addressing nuclear safety issues. I
am presently a consultant on several nuclear plant cases concern-

ing the adequacy of current designs to meet existing regulations.

I am a member of the Nuclear Power Plant Standards Committee for

the Instrument Society of America. Also, I participated in a

Peer Review Group of the NRC/THI Special Inquiry Group investi-

gating the THI accident. My complete experience record is ap-

pended to this affidavit as Attachment A.

II. PURPOSE

2. The purpose of this affidavit is to show the need

for considering additional technical issues in the low-power test

proceeding. These issues include safety classification of equip-

ment, environmental qualification, systems interaction, and. docu-

mentation of deviations.

III. INTRODUCTION

3. Operation of Diablo Canyon for low-power testing will
be limited to 5% of rated power, but this is still a significant
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amount of power (approximately 54 NWe or 167 MWt).—1/

4. Despite the fact that there is a reduced decay heat

resulting from'ow-power operation, there is still a need for

adequate core cooling to prevent boil-off and uncovering the core

in the event of a LOCA and/or system malfunction.—2/

5. The low-power test plan proposed by the Applicant

will defeat some of the automatic safety functions of the plant,

such as the safety injection actuation signal. — Thus, a great-3/

er reliance is placed on operator action to overcome any problems

which would normally be automatically responded to by the now-

defeated safety systems.

6. The time for the LPT program is also the period of

time where plant break-in and operational debugging occurs. Dur-

ing this period of operation, it is normal to discover or ex-

perience design installation errors as well as component and sys-

tem failures due to infant mortality or break-in failures.—4/

Therefore, the Diablo Canyon operators could see a reduced com-

ponent and system reliability and availability during the LPTP

3/

4/

C

Based on Diablo Canyon FSAR, page 1.1-2.
For a large LOCA PGFE indicates that core coverage is main-
tained for only about an hour or so, assuming the operator
does not take action. (See Shiffer affidavit at page 3).
The NRC indicates that exposed fuel could reach temperatures
exceeding 1350 F within one hour after shutdown from 5% power
(Phillips affidavit at pages 6 and 7).
Diablo Canyon I, Special Low-Power Test, Final SER, October,
1981, page l-l, and Goeser affidavit at page 2.
The higher failure rate at initial operation is often due to
break-in failures. This period is followed by a random fail-
ure rate which is fairly uniform and eventually the failure
rate increases again in old age or wear-out failures. The re-
sult is a bath tub shaped failure rate curve.

1 3
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which, in addition to the defeated safety functions, could place

an added demand on operator performance in off-normal conditions.

7. Thus, for a plant entering the debugging and test

period, there is a need to exercise all due precautions to as-

sure that systems and components important to safety are proper-

ly classified, analyzed, and qualified for operation in severe

accident environments and that the plant design and status are

properly documented. To perform these evaluations and make the

necessary improvements now, before operation of Diablo Canyon,

is consistent with the NRC.'s ALARA .regulations.

8. For these reasons, it is important that additional
issues be considered prior to operation of Diablo Canyon.

IV. DISCUSSION OF ISSUES

9. The accident at TMI-2 involved multiple failures,
reached conditions beyond the design basis for many components

and systems, and relied in part upon components classified as

non-safety related in mitigating the accident. As a result of
this new information, there is a need to reassess designs such

as Diablo Canyon for proper classification of components and sys-

tems according to their importance to safety during accident con-

ditions and the possible interaction between systems of non-safe-

ty and safety classification.

SAFETY CLASSIFICATION OF E UIPlKNT

10. The relief valve at THI was clearly involved in



4



causing the small LOCA when one stuck open,and later in as-

sisting with the control and mitigation of the accident through

the "bleed-and-feed" operation. Similarly, the block valve which

was used to override the stuck-open relief valve served an ac-

cident mitigating role at TMI-2. This and other adverse operat-

ing experience caused the NRC staff to question the performance

qualification of these primary pressure boundary components-, but5/

the safety classification has not yet been revised. The PORV's

also serve safety-related functions by preventing overpressuri-

zation of the reactor coolant system during low temperature op-

eration, — and limiting the number of challenges to the safety

valves during high temperature operation. Clearly, the PORV's

and/or their block valves- should be classed as important to7/

safety and be subjected to all the applicable safety design cri-
teria and qualification requirements.—8/

11. The TMI-2 accident also showed the importance of

having pressure control equipment available during the accident

and post-accident periods. In their analysis of the accident, NRC

5/
E/

7/

8/

NUREG-0578, Lessons Learned Task Force Report, page 7.
NUREG-0410, Task A-26, Reactor Vessel Pressure Transient Pro-
tection (overpressure).
PORV's have been justified as non-safety because of the exist-
ence of block valves which are themselves classed as non-safe-
ty-related. In view of their demonstrated ability to cause and
mitigate an accident, there is little justification for this
boot-strap rationalization which keeps both pressure boundary
devices from being classified as safety-related.
Confidence that block valves will meet accident environment
qualification requirements has been greatly reduced by the fail-
ure of a block valve to close under full flow in a recent EPRI
test. (See Jan. 14, 1981, letter, Jeffries (EPRI) to Hursen,
attached to Gov. Brown's March 30, 1981, response for document
requests.) -5-



l 1

~ 0 ~



staff acknowledged the safety significance of natural circu-

lation and the importance of pressure control in initiating
and maintaining natural circulation. If the function of

the pressurizer heaters and their controls is to be assured

during accident and post-accident conditions, their importance

to safety must be recognized by assigning a safety-related

classification and requiring that they meet all applicable safe-

ty design criteria and qualification requirements.- Without9/

this step, the pressurizer heaters and controls at Diablo Canyon

cannot be counted on to function properly in an accident en-

vironment and may be subject to the same post-accident failures
as those at TMI-2.

12. In addition to the examples of PORV's and pressur-

izer heaters, the TMI-2 accident showed other systems where

equipment classified as non-safety had an effect on the initia-
tion, development, or mitigation of the accident. Condensate

demineralizer, vessel level (inferred); in-core thermocouple

readings, and maintenance work are examples of devices or ac-
10/tions which either helped cause or exacerbate the accident.—

However, these are generally not classified as important to

9/

10/

The Applicant's response to NUREG-0578 and NUREG-0737. require-
ments included addition of seismically qualified safety-grade
circuit breakers, but there are other parts of the system
which are not fully qualified.
NUREG-0578, Lessons Learned Task Force Report, Section 3.2
discusses several examples.
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safety. The systems at Diablo Canyon differ in some ways from

those at TMI-2, but they are, in general, similar in their de-

ficiencies regarding classification of safety versus non-safety.

Improvement in the matter of classification is only possible if
a careful, thorough study of the functioning of systems and com-

ponents during and following an accident is made for Diablo Canyon.

A less satisfactory but warranted action would be to extend the

T>IX-2 experience to Diablo Canyon by reclassifying as important

to safety all systems and components which directly contributed

to the cause, exacerbation, or mitigation of the accident.

SYSTEMS INTERACTION ~

13. The multiple failures experienced in the TMI-2

accident justify a critical reanalysis of the single failure li-
censing criterion and the interaction of safety and non-safety

systems during transient and accident conditions. The complexi-

ty of a reactor plant has increased ~ to the point where accidents

involving multiple failures and systems interaction have pro-
E

duced accident sequences beyond those reviewed in the licensing

process or previously considered credible. TMI-2 post-accident

reviews have acknowledged the need 'for studying systems inter-

action — to locate unanalyzed multiple failures and sequences .11/

The NRC has required an abbreviated review of seismicly initiat-
ed systems interaction for Diablo Canyon — and the Applicant has12/

12/

NUREG-0578, Lessons Learned Task Force Report (short term),
Recommendation 9, and NUREG-0585, Lessons Learned (Final Report) .

NUREG-0660, NRC Action Plan Developed as a Result of the TMI-2
Accident, Item II.C.3, and reviewed in SER Supplement

11.'7-
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complied. However, this falls short of meeting the complete

need to evaluate sys tems interaction. For ins tance, the
re-'ent

Board notification on Safety'mplications of Control Sys-

tems and Plant Dynamics identified an NRC staff member's con-

cerns for the effects of control system failures on safety-re-

lated functions during an earthquake.—13/

DOCRKNTATION OF DEVIATIONS

14. The NRC ' review of an FSAR is b as ically an audi t
process wherein they attempt to judge compliance with the ap-

plicable regulations, guides, and standards. Unfortunately, it
is not a 100% coverage and it does not provide an auditable path.

In addition, the audit cannot be clearly referenced back to spe-

cific section of the Standard Review Plan (SRP) (NUREG-0075/087) .

I

The most straightforward method of proving compliance with the

regulations is to review, the design to all applicable regula-

tions and the SRP and document the deviations. This has been under

consideration by the NRC since 1977 and was considered most re-

cently as a result of the TME-2 accident.— It is evident that14/

the NRC will eventually require documentation of deviations from

the SRP and regulations; the uncertainty is when. In view of

the special nature of Diablo Canyon and its relatively old design,

13/

14/

Board Notification BN-80-15, Nov., 1980, Differing Profes-
sional Opinion Board Notification.
Ben Rusche mentioned it in his letter of Jan. 31, 1977, where-
in he exempted Diablo Canyon because operation was thought to
be imminent. NUREG-0660 mentions the idea in Item IV.E.5.
Harold Denton (NRC) evolves a plan for systematic assessment
and documentation of deviations in his June 13, 1980, letter
to the Commission and his July 23, 1980, memo to the Commis-
sion on compliance with NRC regulations. The plan is also set
out in the Federal Regis ter, page 67099.

-8-
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there is ample reason to complete a review of the Diablo Canyon

design against the SRP and regulations and compile a documenta-

tion of deviations.

V. CONCLUSIONS

15. In view of the TNI-2 experience and the status of

the Diablo Canyon design, there is a need at this time to review

all components now classed as non-safety and upgrade the safety

classification of those found to be important to safety. These

components should then be required to meet all applicable safety

design criteria and qualification requirements. There should also

be a thorough systems interaction study completed to assess the

impact of non-safety equipment on safety-related systems and com-

ponents. This should include the benefit of the reclassification

review and not be limited to the seismically induced events of the

applicant's earlier limited scope systems interaction study. This

systems interaction study will also serve to define additional

environmental requirements for reliable operation of systems im-
4

portant to safety. With these additional data in hand, the qual-

ification of components important to safety should be reviewed

and upgraded as necessary to insure reliable operation over the

full range of accident and post-accident conditions, including

those expected to result from an ATHS event. Finally, the Diablo

Canyon design should be reviewed against applicable SRP and regu-

lations and the results documented in a documentation of devia-

tions.
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I have read the foregoing and swear that it is true and

accurate to. the best of my knowledge.

April 20, 1981 dscC
'REGORYC. MINOR

Subscribed and sworn to 'before

h I d y f/A., ', 1981.

.. '7r
.;:l. ~ > . f !L~C~'~

NOTARY PUBLIC

My commission expires:

OFF'( i <FAL
llhl, Q ~, >ppcQQ

WOTAr.Y iVE':C - C4'r OAYIA

f,iy co„.m. a.".;i:"s /JG 29, 19S3
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ATTACHMENT A

PROFESSIONAL UALIFICATIONS OF GREGORY C. MINOR

GRE GORY C. MINOR
MHB Technical Assoc'iates
1723 Hamilton Avenue
Suite K
San Jose, California 95125
(408) 266-2716

EXPERIENCE:

1976 — PRESENT

Vi ce-P res iden t — MHB Te'chn ical Associates . S an Jo s e, Califpm ia.
Engineering and eriergy consultant to state, federal, and pxivate
organization's and individusals. Major activities include studies
of safety and risk involved in energy generation, providing tech-
nical consulting to legislative, regulatory, .public, and private
groups and expert witness in behalf of state oxganizations and
citizens'roups. Was co-editor of a critique of the Reactor
Safety Study (WASH-1400) for the Union of Concerned Scientists
and co-author of a risk analysis of Swedish reactors for the
Swedish Energy Commission. Served on the Peer Review Group of
the NRC/TMI Special Inquiry Group (Rogovin Committee) . Actively
involved in the Nuclear Power Plant standards Committee work for
the Instrument Society of America (ISA) .

1972 — 1976

'ana er Advanced Control and Instrumentation En ineerin
General Electric Com an Nuclear Ener Division San Jose,
California.
Managed a design and development group of thirty-four engineers
and support personnel designing systems for use in the measurement,
control and operation of'uclear reactors. Involved coordination
with other reactor design organizations, the Nuclear Regulatory
Commission, and customexs, both ov'erseas and domestic. Responsi.—
bilities included coo'rdinating and managing the design and
development of con'trol systems, safety systems, and new control
concepts for use on the, next generation of reactors. The position
included responsibility for standards applicable to control and
instrumentation, as well as the design of short-term solutions to
field problems. The disciplines involved included electrical and
mechanical engineering, seismic design and process computex control/
programming.
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1970 - 1972

Mana er Reactor Control S stems Desi n General Electric Com an
Nuclear Ener Division San Jose Califo'rnia.

Managed a group of seven engineers and two support personnel in
the design and preparation of the detailed system drawings and
control documents relating to safety and emergency systems
for nuclear reactors. Responsibility requi.red coordination with
other design organizations and interaction with the customer'
engineering personnel, as well as regulatory personnel.

1963 — 1970

Design En ineer General Electric Com an Nuclear Ener Division,
San Jose California.
Responsible for the design of specific control and instrumentation
systems for nuclear reactors. Lead design responsibility for various
subsystems of instrumentation used to measure neutron flux in the
reactox during startup and intermediate power operation. Performed
lead system design function in the design of a major system for
measuring the power generated'n nuclear reactors. Other responsi-
bilities included on-site checkout and testing of a complete reactor
control system at an experimental reactor in the Southwest; Received
patent for Nuclear Power Monitoring System.

1960 - 1963

Advanced Engineering Program, General Electric Company; Assignments
i.n Washin ton California and Arizona.

Rotating assignments in a variety of disciplines:
I'ngineer, reactor maintenance and instrument design,

KE and D reactors, Hanford, Washington, circuit design
and equipment maintenance coordination.

Design engineer, Micro~ave Department, Palo Alto, Cali-
fornia. Worked on design of cavity couplers for TWT's.

t

Design engineer, Computex Department, Phoenix, Arizona.
Design of core driving circuitry.
Design 'engineer, Atomic Power Equipment Department, San
Jose, California. Circuit design and analysis.

Design engineer, Space Systems Department, Santa Barbara,
California. Prepared control portion of satellite
proposal.
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Technical Staff — Technical Military Planning Operation.
(TEMPO); Santa Barbara, California. Prepare analysis of
miss ile exchanges .

During this period, completed three-year General Electric program
of extensive education in advanced engineering principles of high-
er mathematics, probability and analysis. Also completed courses
in Kepner-Tregoe, Effective Presentation, Management Training Pro-
gram, and various technical seminars.

E

EDUCATION

University of,California at Berkeley, BSEE, 1960.

Advanced Course in Engineering — three-year curriculum,
General Electric Company, 1963.

Stanford University, MSEE, 1966.

HONORS AND ASSOCIATIONS

Tau Beta Pi Engineering Honorary Society.

Co-holder of U.S. Patent No. 3,565-760, "Nuclear Reactor
Powex Monitoring Sys tern," February, 1971.

Member: American Association for Advance of Science.

Member: Nuclear Power Plant Standards Committee, Instru-
ment Society of America.

PERSONAL DATA
4

Born: June 7, 1937
Married, three children
Residence: San Jose, California
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PUBLICATIONS AND TESTIMONY

G.C. Mirior, S .E. Moore, "Control Rod Signal Multiplexing,"
IEEE Transactions on Nuclear Science, Vol. NS-19, February,
1972.

2 ~ G.C. Minor, W.G. Milam, "An Integrated Control Room System
for a Nuclear Power Plant," NED0-10658, presented at In-
ternational Nuclear Indus tries Fair and Technical Meetings,
October, 1972, Basle, Switzerland.

3. The above article was also published in th'e German Technical
Magazine, NT, March, 1973.

4. Testimony of G.C. Minor, D.G. Bridenbaugh, and R.B. Hubbard
before the Joint Committee on Atomic Energy, Hearings held
February 18, 1976, and published by the Union of Concerned
Scient is ts, Cambridge, 'Massachuse t ts .

5. Testimony of G.C. Minor, D.G. Bridenbaugh, and R.B. Hubbard
before the California State Assembly Committee on Resources,
Land Use, and Energy, March 8, '976.

6. Testimony of G.C. Minor and R.B. Hubbard before the Cali-
fornia State Senate Committee on Public Utilities, Transit,
and Energy, March 23, 1976.

7.

8.

Testimony of G.C. Minor regarding the Grafenrheinfeld Nu-
clear Plant, March 16-17, 1977, Wurzburg, Germany.

II

Testimony of G.C. Minor befoxe the Cluff Lake Board of In-
quiry,'egina, Saskatchewan, Canada, September 21, 1977.

9. The Risks of Nuclear Power Reactors: A Re'view of the NRC
Reactor Safet Stud WASH-1400 (NUREG-75/0140), "H. Kendall,
et al, edited by G;C. Minor and R.B. Hubbard for the Union
o f Concerned S cientis ts, Augus t, 1977.

10. Swedish Reactor Safet Stud: Bdrseback Risk Assessment,
MHB Technical Associates, January, 1978. (Published by
Swedish Department of Industry as Document SdI 1978:1)

Tes timony by G. C. Minor before the Wisconsin Public Service
Commission, February 13, 1978, Loss of Coolant Accidents:
Their Prob ab ilit and Cons e uence .

12. Testimony by G.C. Minor before the California Legislature
Assembly Committee on Resources, Land Use, -,and Energy, AB
3108, April 26, 1978, Sacramento, California.
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PUB LICATIONS AND TESTIMONY

13 ~ Presentation by G.C. Minor.before the Federal Ministry
for Research and Technology (BMFT), Meeting on Reactor
Safety Research, Man/Machine Interface in Nuclear Reactors,
August 21, and September 1, 1978, Bonn, Germany.

14. Testimony by G.C. Minor, D.G. Bridenbaugh, and R.B. Hubbard,
before the Atomic Safety and Licensing Board, September 25,
1978, in the matter of the Black Fox Nuclear Power Station
Cons truction Permit Hearings, Tulsa, Oklahoma.

15. Ths tim'ony of G.C. Minor, ASLB Hearings Related to TMI-2
Accident, Rancho Seco Power Plant, on behalf of Friends
of the Earth, September 13, 1979.

16. Testimony of G.C. Minor before the Michigan State Legisla-
ture, Special Joint Committee on Nuclear Energy, Im lications
of Three Mile Island Accident for Nuclear Power Plants in
Michi an, 10/15/79

'7.

A Critical View of Reactor Safet , by G.C. Minor, paper
presented to the 'American Association for the Advancement
of Science, Symposium on Nuclear Reactor Safety, January 7,
1980, San Francisco, California.

18. The Effects of A in on Safet of Nuclear Power Plants,
paper presented at Forum on Swedish Nuclear Referendum,
Stockholm, Sweden, March 1, 1980.

19. Minnesota Nuclear Plants Gaseous Emissions Stud , MHB
Technical Associates, September, 1980, prepared for the
Minnesota Pollution Control Agency, Roseville, MN.

20. Testimony of G.C. Minor and D.G. Bridenbaugh befoxe the
New York State Public Service Commission, Shoreham Nuclear
Plant Construction, Schedule, in the matter of Long Island
Lighting Company Temporary Rate Case, September 22, 1980.
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

BEFORE THE 'ATOMIC SAFETY 'AND LICENSING BOARD

(Diablo Canyon Nuclear Power
Plant, Units 1 and 2)

)

In the Matter of - )
)

PACIFIC GAS AND ELECTRIC COMPANY )
)
)

)
)
)

Docket Nos. 50-275 O.L.
50-323 O.L.

L

(Low Power Test Proceeding)

CE RT IF ICATE OF SE RVICE

I hereby certify that on this 22nd day of Aprilg 198lg

I have served copies of the foregoing JOINT INTERVENORS'ESPONSE

IN OPPOSITION TO NRC STAFF'S AND PACIFIC GAS AND ELECTRIC COMPANY'S

MOTION FOR RECONSIDERATION, mailing them through the U.S. mails,

first class, postage prepaid.

Joseph M. Hendrie,
Commissioner

U.S. Nuclear Regulatory
Commission

1717 H Street, N.W.
Washington, D.C. 20555

Victor Gilinsky,
Commissioner

U.S. Nuclear Regulatory
Commission

1717 H Street, N.W.
Washington, D.C. 20555

Peter A. Bradford,
Commissioner

U.S. Nuclear Regulatory
Commission

1717 H 'Street, N.W.
Washington, D.C. 20555

John F. 'Ahearne,
Chairman

U.S. Nuclear Regulatory
Commission

1717 H Street, N.W.
Washington, D.C. 20555
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Richard S. Salzman,
Chairman

Atomic Safety 6"Licensing
Appeal Board

U.S.Nuclear Regulatory
Commission

4350 East West Highway
Bethesda, Maryland 20014

Dr. W. Reed Johnson
Atomic Safety 6 Licensing

Appeal Board
U.S. Nuclear Regulatory

Commission
4350 East West Highway
Bethesda, Maryland 20014

Dr. John H. Buck
Atomic Safety & Licensing

Appeal Board
U.S. Nuclear Regulatory

Commission
4350 East West Highway
Bethesda, Maryland 20014

Admin. Judge John F. Wolf,
Chairman

Atomic Safety 6 Licensing
Board

U.S. Nuclear Regulatory
Commission

Mail Drop East West 450
Washington, D.C. 20555

Glenn O. Bright
Atomic Safety 6 Licensing

Board
U.S. Nuclear Regulatory

Commission
Mail Drop East West 450
Washington, D.C. 20555

Dr. Jerry R. Kline
Atomic Safety s Licensing

Board
U.S. Nuclear Regulatory

Commission
Washington, D.C. 20555

Docket s Service Branch
Office of the Secretary
U.S. Nuclear Regulatory

Commission
Washington, D.C. 20555

William Olmstead, Esq.
Mare R. Staenberg, Esq.
Edward G. Ketchen, Esq.
Office of the Executive Legal

Director — BETH 042
U.S. Nuclear Regulatory

Commis s ion
Washington, D.C. 20555

Nancy Culver
192 Luneta Drive'an Luis Obispo, CA 93401

Mr. Fredrick Eissler
Scenic Shoreline Preservation

Conference, Inc.
4623 More Mesa Drive
Santa Barbara, CA 93105

Sandra A. Silver
1760 Alisal Street
San Luis Obispo, CA 93401

Gordon Silver
1760 Alisal Street
San Luis Obispo, CA 93401

David S. Fleischaker, Esq.
1735 Eye Street, N.W.
Washington, D.C. 20006

Bruce Norton, Esq.
3216 N. Third Street
Suite 202
Phoenix, Arizona 85012

Mr. Yale I. Jones, Esq.
100 Van Ness Avenue
19th

Floor'an

Francisco, CA 94102

Andrew Baldwin, Esq.
Friends of the Earth
124 Spear Street
San Francisco, CA 94105

Harry M. Willis, Esq.
Seymour and Willis
601 California Street
Suite 2100
San Francisco, CA 94108
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Janice E. Kerr, Esq.
Lawrence Q. Garcia, Esq.
J. Calvin Simpson, Esq.
California Public Utilities

Commis s ion
5246 State Building
350 McAllister Street
San Francisco, CA 94102

Malcolm H. Furbush, Esq.
Vice President and General

Counsel
Philip A. Crane, Esq.
Pacific Gas 6 Electric Company
P. O. Box 7442
San Francisco, CA 94106

Arthur C. Gehr, Esq.
Snell a Wilmer
3100 Valley Center
Phoenix, Arizona 85073

Mrs. Raye Fleming
1920 Mattie Road
Shell Beach, CA 93449

MHB Technical Associates
1723 Hamilton Avenue
Suite K
San Jose, CA 95125

Carl Nieburger
Telegram Tribune
P. O. Box 112
San Luis Obispo, CA 93402

Byron Georgiou, Esq.
Legal Affairs 'Secretary to

the Governor
State Capitol Building
Sacramento, CA 95814

Lawrence Coe Lanpher, Esq.
Hill, Christopher 6 Phillips
1900 M Street, N.W.
Washington, D.C. 20036

L R. OLDS, ESQ.
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