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NUCLEAR REGULATORY 7. On page 28048, in the first column, ACTION: Policy statement.
COMMISSION in the fourth paragraph under the C - -

heading. in the 7th line, the word SUMMARY: This policy statement focuses
10 CFR Part 50 »exceed” should read “exceeds™. on the risks to the public from nuclear

Satety Goals for the Operation of
Nuciear Power Plants; Policy
Statement; Correctionand
Republication

AGENCY: Nuclear Regulalory
Commission.

ACTION: Policy statement; correction and
republication.

suUMMARY: This document corrects a
number of typographical errors found in
a policy statement that was published in
the Federal Register on August 4, 1986
{51 FR 28044). The policy stalement
pertzains to 10 CFR Par! 50 and
establishes goals that broadly define an
acceptable level of radiological risk with
regurd to the operation of nuclear power
plants. In addition, the policy statement
is being republished in its entirety in
order 1o highlight the key elements of
the policy statement.

FOR FURTHER INFORMATION CONTACT:
Merrill Taylor, Regiciial Operations and
Generic Requirements Stafl, Office of
the Executive Direstor for Operations.
U.S. Nuclear Regulatory Commissior.
Washington, DC 20555. Telephone: 301~
492-4356.

In FR Doc. 86-17496. published in the
Federal Register of Monday, August 4.
1986. make the following corrections:

1. On page 28044, in the first column,
in thc Summary statement. in the 12th
line. the word “Commission™ should
read “Commiltee”.

2. On page 28044, in the third column,
in the 6th line. the word “on™ should
read “of”". and in the 11th line following
the word “everything” add the word
“that",

3. On page 28045, in the heading of the
first column, the word *This™ should

-read “this™. y

4. On page 28045, in the second
column. in the second compiete
paragraph. in the 13th line, the word
*goals” should read “'goal”.

5. On page 28045. in the second
column, the last word at the bottom of
the column, “plants” should read
*plant”.

6. On page 28045, in the third cclumn,
in the third complete paragraph, in the
4th line. the last word “have™ should
read “has”, and in the 11th line, the
word “need"” should read “needed™.

6. On page 28046, in the third column,
in the second complete paragraph, in the
10th line. the word “estmates" should
read “estimales’.

9. On page 28047, in the first column,
in the second paragraph under V., in the
2nd line, the word “goal" should read
“goals”.

10. On page 28047, in the first column,
in the second parsgraph under V, in the
18th line, the word “guidence” should
read "guidance”.

11. On page 28047, in the second
column. in the 1st line, the word
“Sitting” should read “Siling", and in the
2nd line. the word “in" should read “is".

12. On page 28047. in the third column,
under Genera! Performance Guideline,
in the 2nd line, the phrase "to a low"
should read “to an as low™.

13. On page 28048, in the second
column. in the second paragraph under
Commissioner Bernthal's separate
views. in the 4th line, place the word
“dues” between the words “it” and
“all".

14. On page 28048, in the sccond
column. in the last paragraph of the
column. on the 7th line. the word
*options” should read “option”.

15. On page 20048. in the third column.
in the 2nd line. the term “defense-in-
dept” should read “defense-in-depth™.

Dasted at Bethesda, Maryland, this 14th day
of August, 1886.

For the Nuclear Regulatory Commission.
john Philips,

Chief. Rules und Procedures Branch. Division
of Rules and Records. Office of
Administration.

|FR Doc. 86-18771 Filed 8-20-86: 8:45 am)

BILLING CODE 7590-01

10 CFR Part 50

Safety Goals for the Operations of
Nuclear Power Plants; Policy
Statement; Republication

{Editorial Note.~The following document
was oziginally published at psge 20044 in
the issue of Monday, August 4, 1086. 1t is
being republished in its entirety. with
corrections, ot the request of the agency.]
AGENCY: Nuclear Regulatory
Commission.

power plant operation. Is objective is to
establish goals that broadly define an
acceptable level of radiological risk. In
developing the policy statement, the
NRC sponsored two public workshops
during 1981, obtained public comments
and held four public meetings during
1982, conducted a 2-year evaluation
during 1983 to 1985, and received the
views of its Advisory Committee on
Reactor Saleguards.

The Commission has established two
qualitative safety goals which are
supported by two guantitative
objectives. These two supporling
objectives are based on the principle
that nuclear risks should not be a
significant addition to other societal
risks. The Commission wants to make

- ¢clear that no death sttributable to

nuclear power plant operation will ever

be “acceptable™ in the sense that the

Commission would regard it as a routine

or permissible event. The Commission is

discussing acceptable risks, not
acceptable deaths.

» The qualitative safety goals are as
follows:

—Individual members of the public
should be provided & level of
protection from the consequences of
nuclear power plant operation such
that individuals bear no significant
sdditional risk lo life and health.

—Sacietal risks to life and health from
nuclear power plant operation should
be comparable to or less than the
risks of generating electricity by
viable competing technologics and
should not be a significent eddition to
other societal risks.

o The following quantitotive
objectives are to be used in determining
achievement of the above saiely goals:
—The risk to an average individual in

the vicinity of 8 nuclear power plant

of prompt stalities that might result
from reactor accidents should not

exceed one-tenth of one percent (0.1

percent) of the sum of prompl fatality

risks resulting from other accidents to
which members of the U.S. population
are generally exposed.

~The risk to the population in the area
near a nuclear power plant of cancer
fatalities that might result from
nuclear power plant operation should
not exceed one-tenth of one percent .
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(0.1 percent) of the sum of cancer
fatality risks resulling from all other
causes.

EFFECTIVE DATE: August 4, 1988,

FOR FURTHER INFORMATION CONTACT:
Merrill Teylor, Regional Operations and
Generic Requirements Staff, Office of
the Executive Director for Operations,
U.S. Nucleer Regulatory Commission,
Washington, DC 20555. Telephone (301/
492-4358).

SUPPLEMENTARY INFORMATION: The
following presents the Commission’s
Final Policy Statement on Safety Goals
for the Operation of Nuclear Power
Plants: :

L Introduction

A. Purpose and Scope

In its response to the
recommendations of the President's
Commission on the Accident at Three
Mile Island, the Nuclear Regulatory
Commission {NRC) stated that il was
"prepared to move forward with an
explicit policy statement on safety
philosophy and the role of safet, -cost
tradeofls in the NRC safety decisions.”
This policy statement is the resu!!.

Current regulalory practices are
believed 1o ensure that the basic
statutory requirement, adequate
protection of the public, is met.
Nevertheless, current practices could be
improved to provide a better means for
testing the adequacy of and need for
current and proposed regulatory
requirements. The Commission belicves
that such improvement could lead to a
more coherent and consistent regulation
of nuclear power plants, a more
predictable regulatory process. a public
understanding of the regulatory criteria
that the NRC applies. and public
conlidence in the safety of operating
plants. This statement of NRC safety
policy expresses the Commission's
views on the level of risks to public
health end safety thet the industry
should strive for in its nuclear power
plants.

This policy stetement focuses on the
5.sks to the public from nuclesr power
plant operation. These are the risks from
release of radiosctive materials from the
reactor to the e..vironment from normal
operations as well 8s from accidents.
The Commission will refer to these risks
as the risks of nuclear power plant
operation. The risks from the nuclear
fuel cycle are not included in the safety
goals,

These fuel cycle risks have been
considered in their own right and

determined to be quite small, They will
conlinue to receive careful
consideration. The possible effects of
sabotage or diversion of nuclear
malerial are also not presently included
in the saf=ty goals. At present there is
no basis on which to provide a measure
of risk on these matters. Jt is the
Commission’s intention that everything
that js needed will be done to keep
these types of riska at their present very
low level; and it is the Commission’s
expectation that efforts on this point
will continue to be successful. With
these exceptions, it is the Commission's
intent that the risks from s&ll the various
initiating mechsnisms be taken into
account lo the best of the capability of
current evalustion techniques.

In the evaluation of nuclear power
plant operation, the staff considers
several types of releases. Current NRC
practice addresses the risks to the
public resulting from operating nuclear
power plants. Before 8 nuclear power
plant is licensed to operate, NRC
prepares an environmental impact
assessment which includes an
evaluslion of the radiological impacts of
rouline operation of the plant and
accidents on the population in the region
around the planl site. The assessment
undergoes public comment and may be
extensively probed in adjudicatory
hearings. For all plants licensed to
operate. NRC has found that there will
be no measurable radiological impact on
any member of the public from routine
operation of the plant. {Reference: NRC
staff calculations of radiological impact
on humans contained in Final
Environmental Statements for specific
nuclear power plants: e.g.. NUREG-0778.
NUREG-0812. ar.d NUREG-0854.)

The objective of the Commission's
policy statement is to establish goals
that broadly define an acceptable level
of radiological risk that might be
imposed on the public es & result of
nuclear power plant operation. While
this policy statement includes the risks
of normsl operation, as well as
accidents. the Commission believes that
because of compliance with Federal
Radiation Council (FRC) guidance, (40
CFR Part 190), and NRC's regulations (10
CFR Part 20 and Appendix I 1o Part 50),
the risks from routine emissions are

small compared to the safety goals.

Therefore, the Commission believes that
these risks need not be roulinely
analyzed on a case-by-case basis in
order to demonstrate conformance with
the safety goals.

B. Development of this Statement of
Safety Policy

In developing the policy statement.
the Commission solicited and benefited
from the information and suggestions
provided by workshop discussions.
NRC-sponsored workshops were held in
Palo Alto, California, on April 1-3, 1981
and in Harpers Ferry, West Virginia. on
July 23-24, 1981. The first workshop
addressed general issues involved in
developing salety goals. The second
workshop focused on a discussion paper
which presented proposed safety goals.
Both workshops featured discussions
among knowledgeable persons drawn
from industry. public interest groups.
universities, and elsewhere, who
represented a broad range of
perspectives and disciplines.

The NRC Office of Policy Evaluation
submitted 10 the Commission for its

-consideration & Discussion Paper on

Safety Goals for Nuclear Power Plants
in November 1981 and a revised safety
goal report in July 1982.

The Commission elso took into
consideration the comments and
suggestions received from the public in
response to the proposed Policy
Statement on “Safety Goals for Nuclear
Power Plants.” published on February
17,1982 (47 FR 7023). Foilowing public
comment, a revised Policy Statement
was jssued on March 14, 1983 {48 FR
10772) and a 2-year evaluation period
began.

The Commission used the staff report
and its recommendations that resulted
from the 2-year evaluation of safety
goals in developing this firal Policy
Statement. Additionally. the
Commission had benefit of further
comments {rom its Advisory Commitice
on Reaclor Safeguards (ACRS) and by
senior NRC management.

Based on the results of this
information, the Commission has
determined that the qualitative safety
goals will remain unchanged from its
March 1983 revised policy statement.
and the Commission adopts these as its
safety goals for the operation of nuclear
power plants.

II. Qualitative Safety Goals

The Commission has decided 1o adept
qualitative salety goals that are
supported by quantitative health effects
objectives for use in the regulatory
decisionmaking process. The
Commission’s first qualitative safety




80030

Federa! Register / Vol. 51, No. 162 / Thursday, August 21, 1986 / Rules and Regulations

goal is that the risk from nuclear power
plant operation should notbe a
significent contributor o 8 person’s risk
of sccidental death or injury. The intent
is to require such a level of safety that
individuals living or working near
nuclear power plants should be able to
go aboul their daily lives without special
concern by virtue of their proximity to
these plants. Thus, the Commission's
first safety goal is—

Indivicual members of the public

should be provided o level of protection -

from the consequences of nuclear power
plant operation such that individuals
bear no significant additional risk to life
and health.

Even though protection of individual
members of the public inherently
provides substantial societal protection,
the Commission also decided that a limit
should be placed on the societal risks
posed by nuclear power plant operation.
The Commission also believes that the
risks of nuclear power plant operation
should be comparable to or less than the
risks from other viable means of
generaling the same quantity of
electrical energy. Thus, the
Commission's second safety goal is—

Societal risks to life ond health from
nuclear power plant operotion should be
comparable to or less than the risks of
generoling electricily by viable
competing technologies and should not
be a significant addition to other
societal risks.

‘The broad spectrum of expert opinion
on the risks posed by electrical
generation by coal and the sbscnce of
authoritative data make it impractical to
culibrate nuclear safely goals by
comparing them with coal risks based
on what we know today. However, the
Commission has established the
quantitative healih effects objectives in
such a way that nuclear risks are not 8
significant addition to other societal
risks.

Scvere core damage accidents can
lead to more serious accidents with the
potential for life-threatening offsite
release of radiation, for evacuation of -
members of the public. end for
contamination of public property. Apart
from their health and sufety
conscquences, severe core damage
accidents can erode public confidence in
the salety of nuclear power and can lead
to further instability and
unpredictability for the industry. In
order to avoid these adverse
consequences, the Commission intends
to continue 1o pursue & regulatory
program that hes as its objective
providing reasonable assurance, while
giving appropriate consideration to the
uncertainties involved, that a severe

core damage accident will not occur at a
U.S. nuclear power plant.

111. Quantitative Objectives Used To
Gauge Achievement of The Safety Goels

A. General Considerations

The quantitative health effects
objectives establish NRC guidance for
public protection which nuclear plant
designers and operators should strive lo
achieve. A key element in formulating a
gualilative safety goa! whose
achievement is measured by
quantitative health effects objeclives is
to understand both the strengths and
limitations of the techniques by which
one judges whether the qualitative
safety goal has been mel.

A major step forward in the
development and refinement of accident
risk quantification was taken in the
Reactor Safety Study (WASH-1400)
completed in 1975. The objective of the
Study was “to try to reach some
meaningful conclusions about the risk of
nuclear accidents.” The Study did not
directly address the question of what
level of risk from nuclear accidents was
acceplable.

Since (e completion of the Reactor
Safety Study. further progress in
developing probabilistic risk agsessment
and in accumulating relevent deta has
led 1o & recognition that it is feasible to
begin to use quantitative safely
objectives for limited purposes.
However, because of the sizable
uncertainties still present in the methods
and the gaps in the data base—essential
elements needed to gauge whether the
objectives have been achieved—the
quantitative objectives should be
viewed as aiming points or numerical
benchmarks of performance. In
particular, because of the present
limitations in the state of the art of
quantitatively estimaling risks, the
quantitative health effects objectlives are
not a substitute for existing regulations.

The Commission recognizes the
importance of mitigating the
consequences of a core-melt accident
and continues to emphasize features
such as containment, siting in less
populated areas. and emergency
planning as integral parts of the defense-
in-depth concept associsted with its
accident prevention and mitigation
philosophy.

B. Quantitative Risk Objectives

The Commission wants to make clear
ai the beginning of this section that no
death attributable tv nuclear power
plant operation will ever be
“acceplable” in the sense that the
Commission would regard it as a routine
or permissible event. We are discussing

acceptable risks, not acceptable deaths.
In any fatal accident, & course of
conduct posing an acceptable risk a! one
moment results in an unacceptable
death moments later. This ie true
whether one speaks of driving,
swimming, flying or generaling
electricity from coal. Each of these
aclivities poses & calculable risk to
society and to individuals. Some of
those who accept the risk (or are part of
e society that accepts risk) do not
survive il. We intend that no such
accidents will occur, but the possibility
cannot be entirely eliminated. .
Furthermore, individual and societal
risks from nuclear power plants are
generally estimated to be considerably
Jess than the risk that society is now
exposed to from each of the other
activities mentioned above.

C. Health Effects—Prompt and Latent
Cancer Mortality Risks

The Commission has decided to adopt
the following two health effects os the
quantitative objectives concernir.g
mortality risks 1o be used in determining
achievement of the qualitetive safety
goals—

« The risk to an averoge individual in
the vicinity of a nuclear power plant of
prompt fatalities that might result from
reactor accidents should not exceed
one-tenth of one percent (0.1 percent) of
the sum of prompt fatality risks
resulting from other accidents to which
members of the U.S. population are
generally exposed.

o The risk to the population in the
oreo near a nuclear power plant of
cancer fatalities that might result from
nuclear power plant operotion should
not exceed one-tenth of one percent (0.1
percent) of the sum of cancer fatality
risks resulting from all other causes.

The Commission believes that this
ratio of 0.1 percent appropriately reflects
both of the qualitative goals—to provide
that individuals and society bear no
significant additional risk. However, this
does not necessarily mean that an
additional risk that exceeds 0.1 percent
would by itself constitute a significant
additiona! risk. The 0.1 percent ratio to
other risks is low enough tc support an
expectation that people living or
working near nuclear power plants
would have no speciel concern due to
the plant’s proximity.

The average individual in the vicinity
of the plant is defined as the average
individual biologically {in terms of age
and other risk factors) and locationally
who resides within a mile from the plant
site boundary. This means that the
average individual is found by
accumulating the estimated individual

.=
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risks and dividing by the number of
individuals residing in the vicinity of the
plant.

in applying the objective for
individual risk of prompt fatality, the
Commission has defined the vicinity as
the srea within 1 mile of the nuclear
power plant site boundary, since
calculatione of the consequences of
major reactor accidents suggest thot
individuals within & mile of the plant
site boundary would generally be
subject to the grestest risk of prompt
death attributable to radiological
causes. If there are no individuals
residing within a mile of the plant
boundery. an individual should, for
evaluatlion purposes, be assumed to
reside 1 mile from the site boundary.

In applying the objective for cancer
fatalities as a population guideline for
individuals in the area near the plant,
the Commission has defined the
population generally considered subject
to significant risk as the population
within 20 miles of the plant site. The
bulk of significant exposures of the
population to radiation would be
concentrated wilhin this distance, and
thus this is the appropriate population
for comparison with cancer fatality risks
from all other causes. This objective
would ensure that the estimated
increase in the risk of delsyed cancer
fatalitics from all potential radiation
reieases 8t a typical plant would be no
more than a small fraction of the year-
to-year nornal variation in the expected
cancer deaths from nonnuclear causes.
Moreover, the prompt fatality objective
for protecting individuals generally
provides even greater protection to the
populatiun as a whole. That is. if the
quantitiative objective for prompt
fatality is met for individuals in the
immediate vicinity of the plant. the
estimated risk of delayed cancer fstality
to persons within 10 miles of the plant
and beyond would generally be much
lower then the quantilative objective for
cancer fatality. Thus, compliance with-
the prompt fatalily objective applied to
individuals close to the plant would
generally mean that the aggregate
estimated societal risk would be a
number of times lower than it would be
if compliance with just the objective
applied to the population as a whole
were involved. The distance for
averaging the cancer falality risk was
taken as 50 miles in the 1983 policy
statement. The change to 10 miles could
be viewed to provide additional
protection to individuals in the vicinity
of the plant, although analyses indicate
that this objective for cancer fatelity
will not be the controlling one. It also
provides more representative socjetal

protection, since the risk to the pcople
beyond 10 miles will be less than the
risk to the people within 10 miles.

IV. Treatment of Uncertainlies

The Commission is aware that
uncerlainties are not ceused by use of
quantitative methodology in
decisionmaking but are merely
highlighted through use of the
quantification process. Confidence in
the use of probabilistic and risk
assessment techniques has steadily
improved since the time these were used
in the Reactor Safety Study. In fact,
through use of quantitative techniques,
important uncertainties have been and
conlinue to be brought into better focus
and may even be reduced compared to
those that would remain with sole
reliance on deterministic
decisionmaking. To the extent
praclicable, the Commission intends to
ensure Lhat the quantitative techniques
vsed for regulatory decisionmaking take
into account the polential uncertainties
that exist so thal an estiniate can be
made on the confidence level to be
ascribed to the quantitative resuits.

The Commission has sdopted the use
of mean estimales tcr purposes of
implementing the quantitative objectives
of this safety goal policy (i.e.. the
moriality risk objectives). Use of the
mean estimates comports with the
customary practices for cost-benefit
analyses and it is the correct usage for
purposes of the mortality risk
comparisons. Use of mean estimates
does not however resolve the need to
quantify (to the extent reasonable) and
understand those important
uncertainties involved in the reactor
accideni risk predictions. A number of
uncertainties (e.g.. thermal-hydraulic
sssumptions and the phenomenology of
core-melt progression, fission product
release and transport, and containment
loads and performance) arise because of
a direct Jack of severe accident
experience or knowledge of accident
phenomenology along with data related
to probability distributions.

In such e situation, it is necessary that
proper attention be given not only to the
range of uncertainty surrounding
probabilistic estimates, but &lso to the
phenomenology that most influences the
uncertainties. For this reason, sensitivity
studies should be performed to
determine those uncertainties most
important to the probabilistic estimates.
The results of sensitivity of studies
should be displayed showing, for
example, the range of variation together
with the underlying science or
engineering assumptions that dominate
this variation. Depending on the
decision needs. the probabilistic results

should also be reasonably balanced and
supported through use of deterministic
arguments. In this way, judgements can
be made by the decisionmaker about the
degree of confidence to be given to these
estimates and assumptions. This is a
key part of the process of determining
the degree of regulatory conservatism
that may be warranted for particular
decisions. This defense-in-depth
approach is expected to continue to
ensure the protection of public health
and salety.

V. Guidelines For Regulatory
implementation

‘The Commission approves use of the
qualitative salety goals, including use of
the quantilative health effects objectives
in the regulatory decisionmaking
process. The Commission recognizes
that the safety goal can provide a useful
tool by which the adequacy of
regulations or regulatory decisions
regarding changes to the regulations can
be judged. Likewise, the safety goals
could Le of benefit in the much more
difficult task of assessing whether
existing plants, designed. constructed
and operated to comply with past and
curren! regulations. conform adequately
with the intent of the safety goel policy.

However, in order to do this. the staff
will require specific guidelines to use as
a basis for determining whether g level
of safety ascribed to a plant is
consisient with the salety goal policy.
As s scpara‘e maller, the Commission
intends to review end epprove guidance
to the staff regarding such
determinations. It is currently
envisioned that this guidance would
sddress matters such as plant
performance guidelines, indicators for
operalional performance. and guidelines
for conduc! of cost-benefit analyses.
This guidance would be derived from
additional studies conducted by the staff
and resulting 1n recommendations to the
Commission. The guidance would be
based on the following general
performance guideline which is
proposed by the Commission for further
stalf examination—

Concistent with the traditional
defense-in-depth approach ond the
accident mitigation philosophy
requiring relioble performance of
contoinment systems, the overall mean
frequency of a lorge release of
radioactive materiols to the
environment from o reactor accident
should be less than 1 in 1,000,000 per
year of reoctor operation.

To provide adequate protection of the
public health and safety, current NRC
regulations require conservatism in
design. construction, testing. operation
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and maintenance of nuclear power
planis. A defense-in-depth appreoach has
been mandated in order to prevent
eccidents from happeuing and o
miligate their consequences. Siting in
less populated areas is emphasized.
Furthermore, emergency response
capabilitics are mandated o provide
additional defense-in-depth protection
to the surrounding population.

These salely goals and these
implementalion guidsii:es are not
mesnt as a substitule for NRC's
regulations and do no! relieve nuclear
power plant permittees and licensees
from complying with regulations. Nor
sre the salety goals and these
implementation guidelines in and of
themsclves meant to serve as a sole
Lasis for licensing decisions. However,
if pursuant to these guidelines,
information is developed that is
applicable lo 8 particular licensing
decision, it may be considered as one
factor in the licensing decision.

The additional views of Commissioner
Assclstine and the separate views of
Commissioncr Bernthal are sttached.

Dated #t Washington. DC. this 30th day of
July 1986,

For the Naclear Regulatory Commission.
Lundo W. Zech, |r..
‘Chutitman.

Additiona! Views by Commissioaer
Asselsline on the Safety Goal Policy
Statement

The commercial nuclear power
industry started rather slowly and
cautiously ia the early 1960’s. By the late
1460's and carly 1970's the gruwth of the
industry reached & feverish pace. New
orders were coming in for regulatory
review on almos! a weekly basis. The
result was the designs of the plants
outpaced operutional experience and
the development of safely standards. As
experience was gained in operational
characteristics and in safety reviews,
safety standards were developed or
modified with a general trend toward
stricter requirements. Thus, in the early
1970's. the industry demanded to know
“how safe is safe enough.” In this Safety
Gogl Policy Statement, the Commission
is reaching e first attemp! at answering
the question. Much credit should go to
Chuirman Palladino’s efforls over the
past 5 years to develop this policy
slatement. } approve this peolicy
statement but believe it necds 1o go
further. There are four additional
aspects which should have been

‘addressed by the policy statement.

Containment Performance

First, I believe the Commission should
have developed a policy on the relative

emphasis to be given {o accident
prevention and accident mitigstion.
Such guidance is necessary to ensure
that the principle of defense-in-depth is
maintained. The Commission's Advisory
Committee on Reaclor Saleguards has
repeatediy urged the Commission to ao
$0. As 8 step in that direction, ] offered

-for Commission consideration the

following containment performance
criterion:

In order to assure a proper balance
belween accident prevention end acciden!
mitigation. the mean frequency of
containment failure in the event of a severe
core damage accident should be less than 1 in
100 severe core damage accidents.

Since the Chernoby! accident, the
nuclear industry has been trying to
distance itself from the Chernoby!
accident on the basis of the expected
performance of the containments around
the U.S. power reactors. Unfcrtunately,
the industry and the Commission are
unwilling to commit to a level of
performsance for the containments.

The argument has been made that we
do not know how (o develop
containment performance criteria
{accident mitigation) because core
mcltdown phenomena and containment
response thereto are very complex and
involve substantial uncertainties. On the
other hand, o measure how close a
plant comes 1o the quantitative
guidelines contained in this policy
siatement and o perform analyses
required by the Commission’s backfit
rule. one must perform just those kinds
of enalyses. I find these posilions
inconsistent.

The other argument against a
containmen! performance criterion is
that such a standard would overspecify
the safety goal. Flowever, a containment
performance objective is an element of
ensuring that the principle of defense-in-
depth is maintained. Since we cannot
rule ou! core meltdown accidents in the
foreseeable future. given the current
level of safely. ! believe it unwise not 10
establish an expectation on the
performance of the fing) barrierto a
substantial release of radioactive
materials to the environment, given a
core meltdown.

General Performance Guideline

While I have previously supporied an
objective of reducing the risks to an as
low as reasonably achievable level, the
genera) performance guideline
articulated in this policy (i.e.,*. . . the
overall mean frequency of a large
release of radioactive materials to the
environmen! from & reactor accidenl
should be less than 1 in 1,000,000 per
year of reactor operation.”) is a suitable

cormapromisc. | believe it is an objective
that is consistent with the
recommendations of the Commission's
chief safety officer and our Director of
Research, and past urgings of the
Advisory Committee on Reactor
Saleguards. Unfortunately, the
Commission stopped short of adepting
this guideline as a performance
objective in the policy statement, but ]
am encouraged that the Commissinn is
willing st least to examine the
possibility of adopting il. Achieving such
& standard coupled with the
containment performance objective
given ubove would go & long way

. toward ensuring that the operaling

reactors successfully complete their
useful lives and that the nuclear option
remains a viable component of the
nation’s energy mix.

In addition to preferring adoption of
this standard now, 1 also believe the
Commission needs to define a “large
release” of radioactive materials. 1
would have defined it as “a release that
would result in a whole body dose of 5
rem to an individue] located at the site
boundary.” This would be consislent
with the EPA's emergency planning
Protective Action Guidelines and with
the level proposed by the NRC staff for
defining an Extraordinary Nuclear
Occurrence under the Price-Anderson
Ac!. In edopting such a definition, the
Commission would be saying that its
objertive is to ensure that there is no
more than a 1 in 1,000,000 chance per
year that the public would have 1o be
evacuated from the vicinily of & nuclear
reactor and that the waiver of defenses
provisions of the Price-Anderson Act
would be invoked. I believe this to be an
appropriate objective in ensuring that
there is no undue risk to the public
health and safety associated with
nuclear power.

Cost-Benefil Analyses

I believe it is long overdue for the
Commission to decide the appropriate
way to conduct cos!-benefit anelyses.
‘The Commission's own regulations
require these analyses, which play a
substantial role in the decisionmaking
on whether to improve salety. Yet, the
Commission continues to posipone
addressing this fundamental issue.

Future Reactors

In my view, this safety goal policy
statement has been developed with 8
steady eye on the apperent level of -
safety already achieved by most of
operating reactors. That level has been
arrived at by a piecemeal approach to
designing, constructing and upgrading of
the plants over the years as experience
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was gained with the plants and as the
resulls of required research became
available. Given the performance of the
current generation of plants, I believe a
safety goal for these plants is not good
enough for the future. This policy
statement should have had a separate
goal thal would require substantially
better plants for the next generstion. To
argue thal the level of safety achieved
by plant designs that are over 10 years
old is good enough for the next
generation is to have little faith in the
ingenuity of engineers and in the
potential for nuclear technology. I would
huve required the next generation of
plants o be substantially safer than the
currently operating plants.

Separate Views of Commissioner
Bernthal on Safety Goals Policy

I do not disapprove of what has been
said in this policy statement, but too
much remains unsaid. The public is
understandably desirous of reassurance
since Chernobyl; the NRC staff needs
clear guidance 1o carry out its
responsibilities to assure public health
and safety: the nuclear industry needs to
plan for the future. All want and deserve
lo sce clear. unambiguous. practical
salety objectives that provide the
Commission’s answer to the question,
“How sale is sale enough?" at U.S.
nuclear power plants. The question
remains unanswered.

Il is unrealistic for the Commission to
expect that society, for the foreseeable
future, will judge nuclear power by the
same standard as it does all other risks.
The issue today is not so much
calculated risk: the issue is public
acceptance gnd, consistent with the
intent of Congress. preservation of the
nuclear option.

In these early decades of nuclear
power, TMl-style incidents must be
rendered so rare that we would expect
to recount such an event only to our
grandchildren. For today's population of
reactors, that implies a probability for
severe core damage of 10°* per reactor
year. for the longer term, it implies
something better. I sce this as a
straightflorward policy conclusion that
every newspaper editor in the country
understands only too well. If the
Commission fails 10 set (and realize) this
objective, then the nuclear option will
cease to be credible before the end of
the century. In other words, if TMI-style
events were to occur with 10-15 year
regularity, public ecceptance of nuclear
power would almost certainly fail.

And while the Commission's primary
charge is to protect public health and
sefely, it is also the clear intent of
Congress that the Commission, if
possible, regulate in s way thet

preserves rather than jeopardizes the
nuclear oplion. So, for example, if the

- Commission were to find 100 percent

confidence in some impervious
containmen! design, but ignored what
was inside the containment, the primary
mandate would be satisfied. but in all
likelihood, the second would nol.
Consistent with the Commission's Jong-
standing defense-in-depth philosophy,
both core-melt and containment
performance criteria should therefore be
clearly stated parts of the Commission's
safety goals.

In short, this pudding lacks a theme.
Meaningful assurance to the public;
substantive guidance to the NRC staff;
the regulatory path to the future for the
industry—all these should be provided
by plainly stating thal, consistent with
the Commission’'s “defense-in-depth*
philogophy:

{1) Severe core-damage accidents
should not be expected, on average. to
occur in the U.S. more than once in 100
years;

[2) Containment performance at
nuclear power plants should be such
that severe accidents with substantial
offsite damages are not expectad. on
average, o occur in the U.S. more than
once in 1,000 years;

(3) The goarfcr offsite consequences
should be expected to be met after
conservative consideration of the
unceriainlies associated with the
estimoted frequency of severe core-
damage and the estimated mitigation
thereof by containment.?

The term “substantial offsite
damages” would correspond to the
Commission's lega! definiticn of
“extraordinary nuclear occurrence.”
“Conservative consideration of
associaled uncertainties™ ehould offer at
least 90 percent confidence {typical good
engincering judgment, | would hope)
that the offsite release goal is met.

The broad core-melt and offsite-
release goals should be met “for the
average power plant™; i.e., for the
aggregate of U.S. power plants. The
decision to fix or not to fix a specific
plant would then depend on achieving
“the goal for offsite consequences.” As a
practical matter, this offsite societal risk
objective would {and should) be
significantly dependent on site-specific
population density.

The absence of such explicit
population density considerations in the
Commission’s 0.1 percent goals for

! Interestingly enough. the Commission has
adopted proposed goals similar to the above core-
mell and containment performance objectivesa
withou! clearly saying so. Taken together. the
Commission’s: (1) 0.1 percent offsite prompt fatality
Bosls: (2) proposed 10~* per-reactor-year “large
offsite release™ criterion: {3) commitment “‘to
provide reasonsble sssurance . . . that & severs
core-damage sccident will not occur st 8 US.
nuclear power plant,” though they may be Il
defined, van be road 1o be more stringent than the
plainly stated crilcria suggested above.

offsite consequences deserves cureful
thought. Is it reasonable that Zion and
Palo Verde, for example. be assigned the
same theoretical “standard person" risk,
even though they pose considerably
different risks for the U.S. population us
& whole? As they stand, these 0.1
percent goals do not explicitly include
population density considerations: a
power plant could be located in Central
Park and stiil meet the Commission's
quantitative offsite release standard.

I believe the Commission’s standards
should preserve the important principle
that site-specific population density be
quantilatively considered in formulating
the Commission's societal risk objective:
©.g.. by requiring that for the entire U.S.
population, the risk of fatal injury as a
consequence of U.S. nuclear power plant
opcrations should not exceed some
appropriate specified fraction of the sum
of the expected risk of fatality from all
other hazards to which members of the
U.S. populetion are generally exposed.

I am further concerned by the
arbitrary nature of the 0.1 percent
incremental “societal” hea.ch risk
standard adopted hy the Commission. 8
concept grounded in a purely subjective
asscssment of what the public migh:
accept. The Commission should
seriously consider 8 more rational
standard. tied statistically to the
average variations in natural exposure
to radiation from all other sources.

Finally. as noted in its introduclory
comments, the Commission long ago
commilted to “move forward with an
explicit policy statement on sufety
philosophy and the role of safety-cost
tradeoffs in NRC safety decisions.”
While this policy statement msy not be
very “explicit™, as discussed sbove, it
contains nothing at all on the subject of
* ‘safety-cost’ tradeoffs in NRC safety
decisions.” For example, /s $1,000 per
person-rem an appropriale cost-benefit
standard for NRC regulatory action?
While ] have long argued that such
fundamental decisions are more rightly
the responsibility of Congress. the NRC
stalf continues to use its own ad-hoc
judgment in lieu of either the
Commission or the Congress speaking to
the issue.

In summary, while the Commission
has produced a document which is not
in conflict with my broad philosophy in

such matters, I doubt that the public

expected & philosophical dissertation,
however erudite. 11 is a tribute to
Chairman Palladino’s efforts that the
Commission has come this far. But the
task remains unfinished.
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