
EXHIBIT I

UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In The Matter Of: )
)
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)

COUi1TY OF SANTA CLARA )
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I. INTRODUCTION

RICHARD B. HUBBARD, being of legal age and duly sworn,
deposes and says as follows:

1. My name is Richard B. Hubbard. I am a Professional
Quality Engineer licensed by the State of California, a tech-
nical consultant, and a founder (in 1976) and vice president
of MHB Technical Associates, a corporation engaged in the
business of technical consulting on energy and environmental
issues and having its principal office at 1723 Hamilton Avenue,
San Jose, California, 95125. I hold a B.S. in Electrical
Engineering from the University of Arizona (1960) and an M.B.A.
from the University of Santa Clara (1969). I have sixteen
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years experience in nuclear power plant electronics, instru-
mentation, and controls, including eleven years experience in
responsible managerial positions in the Nuclear Instrumentation
Department (1965-1971), Atomic Power Equipment Department (1971-
1975), and Nuclear Energy Control and Instrumentation Department
(1975-1976) of General Electric Company. I am a member of the
IEEE Nuclear Power Engineering standards subcommittee responsi-
ble for the preparat'ion of Quality Assurance standards. for
safety-related aspects of nuclear power facilities. I have
testified on safety-related„aspects of, nuclear power facilities
as an expert witness before the Nuclear Regulatory Commission
Atomic Safety and Licensing Boards;" before (and at the request
of) the NRC's Advisory Committee on Re'actor Safeguards; before
the Joint Committee 'on Atomic Energy of the United States
Congress; and before various 'State legislative and administra-
tive bodies. 1 am thoroughly familiar with the safety
analyses of the Diablo Canyon license Applicant (Pacific Gas

and Electric Company), the Nuclear Steam Supply System supplier
(Westinghouse), and the NRC Staff (Staff) as a result of my

service as a technical consultant since the fall of 1976 to the
Center for Law in the Public Interest, attorneys for the Joint
Intervenors in the Diablo Canyon Operating License proceeding.

2. For the past four years, I, along with my co-founders
of MHB Technical Associates, have conducted numerous technical
and economic evaluations of nuclear power plants. Examples of
my recently completed projects directly related to various
aspects of the subject addressed in this affidavit--nuclear
plant risk assessment--are as follows:

a. Criti ue of WASH-1400:

The Union of Concerned Scientists (UCS) prepared
a critique of the U.S; Reactor Safety Study (WASH-

1400). The UCS Critique was released in November,

1977, and,was the culmination of over a year's effort





by about a dozen technical people. The UCS Critique
was edited by MHB'artners Gregory Minor and me, and

I also contributed to a number of the chapters. Fur-
ther, I presented sections of the summary of the UCS

Critique to the NRC's Risk Assessment Review Group.

b. Swedish Reactor'afet Stud
As a part, of Sw'eden's re-evaluation of the role

of nuclear power, MHB was contracted by the Swedish
Energy Commission to conduct a $ 200,000 risk study
of a Swedish nuclear plant (Barseback). This study
was completed in January of 1978, and the results
were presented by'me and others'to the'wedish Par-
liament in April, 1978. Subsequently, I conducted a

follow-up study for the Swedish Nuclear Power Inspec-
torate. The study addressed uncertainties in risk
assessment (follow-up to the NRC's Risk Assessment
Review Group Report).

c. Italian Reactor Safetv Stud
In 1980, MHB completed a site-specific risk assess-

ment for reactor accidents at an Italian reactor site
(Caorso) utilizing the WASH-1400 techniques. Accident
consequences were calculated with a modified and up-
dated version of the HASH-1409 consequence model--the
CRAC Code. Preliminary results of the MHB study were
presented by me to the Italian government at a meeting
in Venice on January 25 through 27, 1980. The final
report was presen'ted by Dale Bridenbaugh and me in a

forum in Rome on May 16 and 17, 1980.

3. I have also provided technical consultation to the West
German government concerning risk assessments of nuclear plants.
My experience and qualifications are further described in
Attachment A, which is appended to this affidavit.
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II. PURPOSE

4. The purpose of this affidavit is to:
a. Describe the potential risk to public *health

and safety associated with the proposed Diablo
Canyon Low-Power Test Program (LPTP), and

b. To assess the nee'd for emergency planning measures
to mitigate the consequences of any radioactive
releases"which might occur during the LPTP."

III. SUKQRY

5. This affidavit assesses the public risk associated
with the proposed Low-Power Test Program (LPTP) at Diablo Canyon.
>Iy opinion is that while the risk associated with a 5% power
test program at Diablo Canyon will be significantly reduced
from that at full power operation, the risks may never the less
be significant and thus effective off-site emergency r'esponse

planning is necessary before the low-power testing may be
authorized. Specific matters discussed hereafter which,provide
the basis for this opinion include:

a. The Staff's probability analysis of the LPTP

risks is based on an extrapolation of MASH-1400. Thus,
Diablo-specific analyses have not been performed and
the serious shortcomings of MASH-1400 have been ignored.
Further, the Staff's risk estimates never address the
meteorological conditions at Diablo Canyon.

b. At 5% power, significant radionuclide inventories
will be developed. Indeed, at 5% power, the short-
lived isotopes of iodine and tellurium, the significant
contributors to prompt public health consequences,
approach 95% of their equilibrium condition (5% of
their full power value) in 8 to 40 days, depending
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on the radionuclide. The inventory of radionuclides,
while reduced from the full power level, still poses
a substantial prompt health hazard.

c. At 5% power, Diablo Canyon will be the equivalent
of a 54.2 megawatt-electrical or 166.9 megawatt-thermal
power reactor. The NPC is requiring detailed off-site
emergency planning for small. reactors of comparable
size, as well'as at test reactors. There is clear
NRC precedent, for requiring off-site emergency planning
measures to mitigate the consequences of potential
releases which might occur during the Diablo Canyon
LPTP.

IV. DISCUSSION OF ISSUES

6. The term "risk" can be defined in several, ways. ln
this affidavit, as in HASH-1400, risk is defined as the proba-

4bility of the accident occurring times its consequences. ask
assessment involves two major tasks; the first is to identify
and determine the likelihood of possible reactor accidents, and
the second is to calculate the consequences. The risks for the
Diablo Canyon LPTP described herein are for operation of an

initially unirradiated core at 5% power for- 6 months. For Diablo
Canyon Unit 1, 5% power corresponds to approximately 54.2 mega-
watts-electrical or 166.9 megawatts-thermal.*

E

7. The Staff has concluded that if an accident were to
occur during low-power testing, off-site doses would be insig-

8

~ ~ ~ ~nificant and no off-site protective actions would be antzcz.-
pated.+"- Further, the Staff has concluded, that because of low

* Diablo Canyon FSAR, page 1.1-2.

NRC Response to'oint Intervenors Interrogatories,
March 16, 1981, pages 9 and 10.
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risk, evacuation is not of significant concern during low-
power testing>" and, therefore, the evacuation of a par'tial
distance or the entire 360 degree circumference of the reactor
is not a significant requirement for low-power testing.-- The

conclusion is apparently drawn from the Staff's "Introduction"
in Supplement 10 of the Diablo Canyon 'Safety Evaluation Report
(SER)"-"+ since the Applicant has presented no plant-specific
or site-specific risk assessment for the LPTP in the Diablo
Canyon FSAR. Likewise, the Staff risk estimates in the SER

appear to be based on a qualitative extrapolation of the WASH-

1400 results for the Surry PWR at a generic site, rather than
on a detailed quantitative assessment of the specific Diablo
Canyon design, operation, and site factors.

8. WASH-1400 represents one of the most comprehensive

inquiries into nuclear safety ever carried out by the NRC.

Even if one questions the validity of the absolute values of
the WASH-1400 results for the Diablo Canyon LPTP as we do here,
it is still clear that WASH-1400 produced a body of useful
analysis that significantly advances the technical, understanding
of nuclear power reactor safety. Equally clearly, there is

* still a'range of technical views on the absolute probabilities
and the uncertainty error bounds associated with the conclusions
of HASH-1400-type risk assessments. Nuclear power regulators
must not uncritically accept the absolute numbers resulting

IC ONS

rC aC+i

Mc2",e

NRC Response to Joint Intervenors'nterrogatories,
March 16, 1981, as modified by the March 25, 1981
Errata, page 15.
NRC Response to Joint Intervenors'nterrogatories,
March 16, 1981, as modified by the March 25, 1981
Errata, page 18.
NUREG-0675, Supplement 10, pages 1 to 4.
The Diablo Canyon Seismic Risk Analysis (Amendment 52 of
the FSAR) sets forth the public risk from possible earth-
quake-induced damage to the Diablo Canyon plant. Staff
review of the seismic Risk Analysis was never completed,
nor were the results of the preliminary review ever docu-
mented by the Staff in any Supplement to the Diablo Canyon
SER. -6-
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from generic reactor risk assessments. Victor Gilinsky, one

of the five NRC Commissioners, cautioned in a November 15, 1979

presentation as follows:
".....the truth is that for all the elaborate reviews,
computer accident scenarios and the extensive regula-
tory requirements so onerous to the utilities, most
of the regulatory technicians--along with their
industry counterparts--believed, deep down, they were
only gilding the lilywith their safety rules, that
accidents were remote, that nuclear power plants did
not pose serious risks, that the important possibili-
ties had been covered.....The basic flaw in the system,
then, was the secondary priority assigned to question-
ing and improving safety, an attitude legitimized by

~ . the astronomically small risk estimates of the Ras-
mussen Report. The comp acency, an u ternate y t epp, f h 1 p'h'h
so appalled the Kemeny Commission and led it to call
for a 'fundamental change in attitude'as the result.
Three Mile Island shattered that complacency."
(emphasis added)

I

9. Within the last few years, studies of uncertainty in
the absolute values in nuclear risk assessment have been con-
ducted. 'i"or example, a recent and very thorough review of
NASH-1400 was conducted by the Risk Assessment Review Group

(RARG), set up by the NRC and chaired by Dr. Harold Lewis.
their report, entitled Risk Assessment Review Grou Re ort to
the U.S. Nuclear Re ulator Commission, NUREG/CR-0400, was pub-
lished in September of 1978. The RARG held a dozen public
meetings in 1977 and 1978 and received numerous presentations
of data and viewpoints, both supportive and critical of the
HASH-1400 methodology and results. The data presented at these
meetings (several thousand pages) represent one of the largest
and most recent sources of information on reactor accident
probability and consequences covering a wide range of view-
points and opinions. One relevant deficiency in WASH-1400 that
the RARG identified in Disjoint Item 6 was that the subject of
earthquake-initiated accidents, one of the key potential acci-
dent initiators at Diablo Canyon, deserves more attention than
it received'n NASH-1400.
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10. The RARG report does'ot quantify accident probability
uncertainties, but does include the following observation:

"Ne are unable to determine whether the absolute
probabilities of accident sequences in NASH-1400
are high or low,. but we believe that the error
bounds on those estimates are, in general, greatly
understated." *

In regard to the uncertainties in the accident consequences
identified in MASH-1400, the Revie~ Group made these observa-
tions:

"There is much disagreement about the details'f
the estimates made by the WASH-1400 team charged
with making the disease and mortality estimates.
For example, although all the members of the WASH-
1400 team contributed their full and honest efforts
to the task, the spectrum represented by that team
was not broad enough to encompass the full range
of scholarly opinion on the subject. This led the
MASH-1400 team to make estimates with a narrower
range of 'stated 'uncertainty'han would otherwise
have been the case."

ll. In response to the conclusions of the RARG study, in
January, 1979, even before the T1'lI-2 accident,.the NRC Commis-

tioners, in a Policy Statement, concluded that accident proba-
bilities estimated ir WASH-1400 were not reliable and acknow-
ledged shortcomings in the methods by which NASH-1400 was pre-

~ ~

'aredand issued. The Diablo Canyon extrapolations by the Staff
for the LPTP suffer the same infirmities, some of which are
briefly summarized in the following:

a. Specific Diablo Canyon fault-.trees and event-
hrees necessary to quantify the-accident sequence
numerical conclusions have not been developed. In
addition, for one of the potential dominant acci-
dent contributors, small break LOCA's, the LOCA
evaluation is being revised by Westinghouse (see
Item F in Applicant's February 13, 1981 letter to
the NRC). Detailed plant-specific fault-tree and
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event-tree assessment has repeatedly been sugges-
ted by the ACRS- and is recognized as potentially
useful in plant licensing in the Task II.C programs
in the TMI Action Plan (NUREG-0660). Unfortunately,
the Diablo Canyon, specific quantitative assessments
described in THI Task II.C have not yet been pre-
pared by the Applicant or reviewed by the NRC (an
exception is the partial systems interaction study
conducted by the AppU..cant and reviewed by the NRC
in Supplement ll of the SFR).

b. The time available befoxe fuel failure 'following
LOCA will be increased because of the reduced decay
heat le~el occurring following the LPTP. However,
because of the increased numbers of shutdowns likely
to occur at a new plant during the LPTP, as compared
to sustained full-power operation, accident sequences

See letter from Milton S. Plesset, ACRS Chairman to John F.
Ah NRC Chairman entitled "ACRS Report on Hear Termcarne, ai

-0660 " March0 crating License Items From Draft 3 of NUREG-
11, 1980 which states in part that:

pe

"The Committee wishes to comment at this time on two items
xn e cth A tion Plans in order to recommend the initiation
of actions which, relate to the NTOL plants. In th
mittee's opinion, the issuance of an operating license
should not be contingent on completion of these matters.-
1. In its letter of December 13, 1979 on the TMI-2 Lessons

Learned Task Force Report, the ACRS supported the Inte-
grated Reliability Evaluation Program (IREP). However,
the ACRS went on to state, 'the Committee does not agree
that the proposed IREP will fully satisfy the need. The
ACRS recommends that the NRC develop a program in which
licensees, acting individually or jointly, develop re-
liability assessments of their plants in addition to
the NRC XREP, which would be pexformed

concurrently.'he

ACRS believes that, on an expedited but practical
schedule, the NTOL plant owners, as well as current
licensees, should be required to perform studies of the
type referred to above.

2. In its letter of December 13, 1979, .the ACRS supported
the recommendation of the Lessons Learned Task'orce
concerning design features for core-damage and core-
melt accidents. The ACRS further recommended that design
studies of possible hydrogen control and filtered-venting
systems fox containment be required from licensees."

Thus, contrary to the fact set forth by Brunot fof r PGGE in his
a ffidavit at page 7, PG6E has been on notice for over a year
that a plant-specific accident probabz.lzty analys'~ ~

1 sis should be
conducted.





involving maintenance activities during~ ~ shutdown con- .

d' (with reactor head removed and/or containmentxtxons (wi
reduce theinadvertently open, for example) may re u

barriers del'aying radxoactxve releases.~ ~ Also, during
a start-up test program, one would expect an increase
frequency of operator errors, particularly from
operators of a plant owner similar to PCS who have
not had recent operating experience with a large

c. There will be increased reliance on operators during
t eh LPTP. For example, PG6E has determined that close

erator surveillance of parameters an d suitable actionop
points in the event of sxgnzfz.cant de~ ~ deviation from test
conditions are required in order to minimize the resIt is also recognized by PG6E that in order to perform
these tests some automatic safety functions, reactor
trips and safety injection, will be defeated. Furt er,it is recognized that several technical specification
requirements will not be met while either preparing or
or performing these tests.*
d.. The Staff conclusions, lake those in HASH-1H-1400

mathematical product of "probability" and "consequencesd
However, it must be emphasized that both probability an
consequences may be significantly affected by the

ees the NRe eciff t veness of implementation by licensee
and local and state governments of safe yt assurance
measures. Thus, the implementation off such measures
as operational procedures, operator training, qua sty
assurance, regulatory oversight, resol g
issues, and feedback of operating experience all may
significantly impact both probability and consequences

d h s the overall risk. The THI-2 experience has
sharply focused concerns regarding these q
aspec s of risk assessment. The Staff risk analysis

zs matter andzn, uSER Supplement 10, does not address th
thus there is no basis for concluding th tat the risks
discussed therein are conservative.

e. A re-evaluation by the HRC Staff of the failure
rae ate data used in WASH-1400 in the light of new, more
extensive data, suggests an 1.ncrease ye b about a factor

Affidavit of James A. Schiffer for PGGE, April 2,1 2 1981,
Attachment II, page 1-1.





of three in the core melt frequencey due to this
effect alone.-

Significant losses in safety system availability
have occurred in operating plants. The 1980 Browns
Ferry partial failure to scram has added further
uncertainty to claims of very high reliability of
such safety systems.+"<

g. It appears that while some systems interactions
were considered in the WASH-1400 study, and some
have been examined for Diablo Canyon specifically
(see SER Supplement 11), the scope of this assess-
ment was inadequate. Similarly, the effects of
control systems and other non-safety systems on
accidents, including seismically induced accidents,
may not have received adequate attention."-"'.

WASH-1400 indicates that much of the nuclear
plant risk is due to human failures of several kinds.
The MASH-1400 authors assumed for those cases where
there were not well-defined sequences of operator's
actions, that the operator took no action. There
is little or no way for the HASH-1400 methodology
to incorporate the ingenuity of a human during an
accident. Thus, human response may be an intiinsic
conservatism in the risk calculations. However, as
the experience during the TMI-2 accident indicates,
the operators could also unintentionally initiate
accidents or cause matters to worsen.

i. Sabotage was not included in the WASH-1400 esti-
mates. Sabotage remains difficult to quantify, but
there appears to be little basis for justifying it

I

Advisory Committee on Reactor Safeguards, U.S. NRC, letter
to Hon, Norris K. Udall, from Hilton S. Plesset, subject:
(Actual Component Failure Experience) February 20, 1980.
U.S. NRC, Facility: Tennessee Valley Authority, Browns
Ferry Unit 3, Docket No. 50-296, Athens, Alabama; subject:
Failure of Control Rods to Insert During a Scram, U.S.
NRC Preliminary Notification of Event or Unusual
Occurrence PNO-II-80-119, June 30,

1980.'oard

Notification BN-80-15, November, 1980, Differin
Professional 0 inion Board Notification, "Safety Imp i
cata.ons o Control Systems and P ant Dynamics."

-11-
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as small compared to a frequency of one in 10,000
per reactor year for a core damage accident.

j. The WASH-1400 evaluation that the seismic con-
tribution to LWR risk is negligible has been shown
to be in serious error."< In addition, review of
specific plant designs including Diablo Canyon has
turned up a wide range of design errors and other
seismic deficiencies. Furthermore, estimates of the
return frequency of the safe shutdown earthquake
have become, progressively larger with time so that
they may norw exceed those used in the WASH-1400
analysis."*

" 12. In summary, since issuance of the final version of
MASH-1400 in 1975 with the core melt frequency of about one in
20,000 per reactor year (median value), a considerable number

of events have occurred which tend to support a thesis that
the HASH-1400 estimate of the frequency of core melt (or at
least core damage severe enough to threaten containment and

a major release of radioactive materials) may be too low.
While operation of nuclear power plants at less than rated con-
ditions, as proposed for the Diablo Canyon LPTP, has historically
been accepted as a method for reducing the probability of
accidents, I believe that the numerical findings and conclu-
sions developed in WASH-1400, and extrapolated by the Staff to
the Diablo Canyon LPTP in Supplement 10 of the SER, do not pro-
vide a documented scientific basis sufficient to justify the
conclusion that the probabilities of off-site releases during
the LPTP are low enough to preclude the need for off-site con-

sequence mitigation measures.
13. The second major factor in the Diablo Canyon LPTP

risk assessment is the quantification of accident consequences.
The beginning point of the HASH-1400 consequence calculation
is the specification of the postulated accident in terms of

Hsieh, T.M., Okrent, D., "On Design Errors and System Degra-
dation in Seismic Safety," Structural Mechanics in Reactor
Technolo (Trans, 4th Int. on . San ranczsco, 0
K(b, paper K 9/4.
Okrent, D., "New Trends in Safety Design and Analysis,"
IAEA-CN-39/6.4, Stockholm, October 20-24, 1980.

-12-





the quantity of radioactive material that could be released

to the environment, the amount of energy associated with the

release, the duration of the release, the time of release
after accident initiation, the warning time for evacuation,
the elevation of the release and the probability of the acci-
dent occurrence. The description of the range of radioactive
releases from a potential accident is set forth in MASH-1400.

Data for nine (9) potential PWR release categories are des-

cribed. The release data represent the basic input to the

consequence model.

14. A consequence model was developed for WASH-1400 which .

utilized a progression of mathematical and statistical models.

These models describe the release of radionuclides from the
1

reactor'ontainment, calculate the movement of the material
in the areas surrounding the power plant, and determine the
interaction with the influence upon man and his environment.

The Calculations of Reactor Accident Consequences (CRAC) com-

puter model was developed to perform these tasks in a manner

which would "realistically" predict the consequences from
'1

postulated accidents. The WASH-1400 models were chosen with
the objective of quantifying societal risk. Therefore, the
WASH-1400 consequence estimates are not based on the conser-

h 11 1'hghgd
thus HASH-1400 should not be directly extrapolated to the
proposed licensing of the Diablo Canyon LPTP.

15. The consequences from the release of a specific amount

of radioactive material can range from slight to catastrophic,
depending upon the following key elements:

a.

C.

the amount of radioactive material released
to the atmosphere,
the number of people exposed to the contami-
nation, and
the meteorological conditions following the
release.

-13-
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CRAG calculates sets of consequences from all of the combina-

tions of release magnitudes, population groupings and samplings
of actual meteorological conditions.- Each consequence set has

a probability of occurrence associated with it which is defined
by the probability of the release magnitude times the probability
of the popul«ion group times the probability of the meteoro-
logical condition. With all combinations generated, a distri-
bution function for 'a consequence is formed with the associated
statistics. In this manner, a full range of results is obtained
with associated probabilities.

16. Accident consequences are'irectly related to the
fission product inventory. The- radionuclides which are sig-
nificant contributors to the dominant exposure modes for prompt
public health consequences are the short-lived isotopes of
Iodine and Tellurium. At 5% power, these radionuclides will
approach approximately 95% of their equilibrium condition (5%

of their full power value) in 5 half-lives which corresponds to
between approximately 8 and 40 days depending upon the radionu-
clide. We agree with the Staff and PG&Z that the available
inventory attributable to prompt health effects would be re-
duced by approximately a factor of 20 for operation from
initial starting at 5% power for six months compared to con-
tinuous full power operation.+- Any further reduction in this
term for the proposed LPTP, as suggested by the NRC, is not
conservative or prudent because of the inherent uncertainties
in any such testing program. Thus, should a release occur,
the inventory of radionuclides, while reduced from the full
power level, still poses a substantial prompt health hazard.

* Appendix VI of WASH-1400 describes the "Calculations of
Reactor Accident Consequences" which is the basis for
this computer code. NASH-1400 references in this section,
unless otherwise specified, are to NASH-1400, Appendix VI,
Calculations of Reactor Accident Consequences.

+* NUREG-0675, Supplement 10, page 3, and affidavit of William
K. Brunot, page 6, April 2, 1981 for PG6E.





17. Accident consequences are also directly related to
the number of people exposed to the radioactive contamination.
The Diablo Canyon site is better than the average UPS. site
for population density in the 0-10 mile radius. For example,
in 1970 in the 10-mile ring, there vere 6,300 people"- living
in the area surrounding the.-Diablo Canyon site while the
median value for the first illU.S. sites was 24,000.+" How-

ever, the potential benefit'f this low population density
could be lost for accidental releases occurring during the
LPTP if effective'off-site emergency planning measures are not
implemented and operational.

18. The introductory mention of the evacuation aspect of
emergency planning in HASH-1400 states:

"In the case of a potentially serious accidental
release, it is assumed that people living within
about 25 miles= of the plant, and located in the
direction of the wind, would be evacuated.."..."

Other references to evacuation are in NASH-1400, Appendix VI,
where it is explained that credit is taken for evacuation in
all directions to 5 miles and in a downwind 45o sector to 25

miles in order to concentrate evacuation facilities where they
will do most good. After the TMI-2 experience, the NRC and
FERA, in NUREG-0654, selected for large power reactors, a Plume
Exposure Pathway Emergency Planning Zone (EPZ) with about a

10-mile radius and an Ingestion Pathway EPZ with about a 50-
mile radius.

NUREG-0348, Demo raohic Statistics Pertainin to Nuclear
Power Reactor Sites, Octo er , pages T an T A.

The resident population does not include transient popu-
lation such as seasonal residents or visitors « the
recreational areas. Near the Diablo Canyon site are
recreational areas including public beaches and state
parks.

-15-





19. The FEi1A/NRC Steering Committee further concluded that
small water-cooled power reactors (less than 250 MTt) and the
Fort St. Vrain gas-'cooled reactor may use a Plume Exposure EPZ

of about 5 miles and an Ingestion Pathway EPZ of About 30 miles.
This conclusion is based on the lower potential hazard from
these facilities (lower radionuclide inventory and ion er times
to release sionificant amounts of activit for man scenarios).
The radionuclides to:be considered in planning were determined

3 d d
' 339-3396. '~91 6

at 5% ower has a thermal ratin e uivalent to the small ower
reactors cited above. Therefore, it is clear based on this
precedent, that effective off-site emergency planning measures
must be instituted for the Diablo Canyon LPTP.

20. Following the TMI accident, upgraded emergency pre-
paredness has also been required for non-power test reactors
in accordance with the new emergency planning regulations.*+
Currently, the NRC has a contractor doing a detailed study of
fission product releases based on credible accident scenarios
for a test reactor. The study is now in the review cycle.
Until the preceding study is completed, the NRC's Chief of
the Emergency Preparedness Branch would arbitrarily assign
an EPZ of 1 mile for plume exposure and 3 miles for ingestion
for non-power reactors larger than 1 megawatt-thermal.-:""
Again, as in Item 17, there is clear NRC precedent for requiring
off-site emergency planning measures to mitigate the consequences
of potential releases which might occur during the Diablo Canyon
LPTP .

Letter, Dennis Crutchfield of the NRC to David Hoffman,
Consumers Po~er Company, June 13, 1980.
Letter, Tedesco, NRC, to All Non-Power Reactor Licensees,
November 6, 1980.
Telephone conversation between Richard Hubbard and Steve
Ramos of the NRC, March 25, 1981.

-16-
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21. One additional matter bears mention with respect to
emergency preparedness during the proposed Diablo Canyon LPTP.

Ne her the Staff- nor PGGE"'- dispute that on-site and off-sate
emergency preparedness is a necessary prerequisite to the licen-
sing of Diablo Canyon, even at low power. Indeed, PG6Z concludes
that a six-mile off-site planning zone for plume exposure and a

10-mile zone for ingestion pathways are appropriate at plow ower ***
~ ~22. Consideration of worst case meteorological condo.tz.ons

is also an integral part of emergency action planning and of
determining potential accident consequences. Atmospheric
transport is important because hazardous radionuclides may be
carried long distances in relatively short times. No ments.on
of Staff consideration of the Diablo Canyon-specific meteorology
is included in the Staff's risk estimates in Supplement 10 of
the SER. This appears to be a Significant omission.

23. waterborne transport of radionuclides is of lesser
importance in most events, and is generally slow moving for
rock sites such as Diablo Canyon, thereby providing tame to
invoke interdiction measures. However, the Staff fazls to dis-
cuss methods to assess and interdict liquid pathway releases
though the liquid release may be the most probable pathway. ~ ~--

~ +4 g%

NUREG-0675, Supplement 10, pages II.A-1 to II.B-3.
PCS's Memorandum of Points and Authorities in Support of
Motion for Summary Disposition, April 3, 1981, pages 3, 6,
7, and 8.
Affidavit of william K. Brunot for PCS, April 2, 1981
page 5.
NUREG/CR-1596, an unpublished report prepared by Sandia
Laboratories, sets forth the general effect of liquid
pathways on the consequences of core melt accidents.
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V. CONCLUSION

24. Based on the foregoing, I conclude there is inadequate
and incomplete Diablo Canyon-specific risk assessments based on

the specific design, operation„. and site conditions to enable
detailed quantification of the public risk associated with the
accidental radioactive„releases which might occur during the
proposed Diablo Canyon LPTP. Clearly there will be some yet
unquantified reduction in risk if the Diablo Canyon plant is
operated at 5% power for six months as compared to full power
operation. The probability of a radioactive release will be

reduced because the decay heat level is reduced, as compared
to the heat following sustained full power operation, which
allows greater time to correct malfunctions. Potential prompt
consequences will also be reduced due to the reduced fission
product inventory and the low population density near the plant.
However, because of the relatively fast buildup of the isotopes
which dominate prompt consequences, even at 5% power the fission
products available for release pose a major hazard. Further,
uncertainties in the absolute values of'the results of any such
probability analysis are substantial. Effective off-site emer-
gency planning by local authorities including measures such as

sheltering and evacuation, is therefore, both necessary and pru-
dent to ensure the safety and health of the public.

I have read the foregoing and swear that it is true and
4

accurate to the best of my knowledge.

RICHARD B . HUBBARD

Subscribed and suborn to before

h'/HC. d y k~, 1981.

NOTARY PUBLIC

My commission expires: /-1 - > P

A~~~XVOCC~
Qfit tnt ~t

KAREN L ENGELS

Notary Public Catltotnla
Pnnapal Ottke in
Senta Ctata County

My oenmlssion exDires lan. 13. 1984
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ENCLOSURE 2 (CONTINUED)

Clari fi-
cation
Item

Shortened
Title Description

Implemen-
tation
Schedule

Plant
Applica-
bilityy Require-

ments
Issued

Clari fi- Tech
cation Spec.
Issued Req. Remarks

II.K.3 Final recommendations,
B&0 task force
(continued)

c. New analyses

31. Plant-specific analysis
44. Evaluate transients

with single failure
45. Manual depressurization
46. Michelson concerns

In accordance All
with review
schedule
I/I/835 A 1 1

I/I/8th BWR

1/I/O& BWR

Fuel load BWR

Encl. 3
Encl. 3

Encl. 3
Encl. 3

No
As
required
No
No

Encl. 3 Ho

I II.A.l.1 Emergency
preparedness,
short term

Shor t-term improvements Fuel load All 8/19/80 NUREG-0654 No Use NUREG-0654
until Rev. 1 is
issued (due out
10/80).

III.A.1.2 Upgrade emergency
support facilities

l. Establish TSC, OSC,
EOF (interim basis)

2. Design
3. Modifications

TBD All

TBD TBD
TBD TBD

9/27/79

TBD
TBD

11/9/79 NQ

TBD TBD
TBD TBD

I I I.A.2 Emergency
preparedness

l. Upgrade emergency plan
to App E, 10 CFR 50

2. Meteorological data

Fuel load Al1

Fuel load - All

8/19/80 HUREG- Ho
0654

6/26/80 HUREG- No
0654

I I I.D.l.1 Primary coolant Measure leak rates &
outside establish program to
containment keep leakage ALARA

Full power All 9/27/79 ll/9/79 Yes
Encl. 3

III.D.3.3 Inplant Ie radiation
monitoring

I I 1.0.3. 4 Control-room
habitability

1. Provide means to
deternine presence
of radioiodine

2. Modifications to
accurately measure
radioiodine

l. Identify and evaluate
potential hazards

2. Schedule for
modifications

3. Modifications

Fuel 'load All

1/1/81 or A'l l
prior to
licensing

Full power All

Full power All

Full power All

9/27/79 11/9/79 Yes
Encl. 3

9/27/79 11/9/79 Yes

Encl. 3

6/26/80 . Encl. 3 Ho

6/26/80 Encl. 3 Ho

6/26/80 Encl. 3 Yes

Four months before operatinp license is issued or 4 months before date indicated.
Requirement fornally issued by this letter.




