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SUBJECT: Price-Anderson Report

Attached are my suggested revisions to the Commission's draft report to
Congress on the need to extend and modify the Price-Anderson Act. In
sections I through III of the report, I have incorporated the staff's
revisions contained in SECY-83-176A, and have written in my suggested
changes. I found that section IV, the conclusions and recommendations
section, needed substantial revision. Therefore, I have included a
complete re-write of section IV.

I had considerable difficulty with the staff's approach of simply
suggesting a wide range of options for the Congress to consider in its
review of the Price-Anderson Act. I believe that the Commission has an
obligation to make some specific recommendations on the need to extend
and modify the Act.

The crux of my revisions to section IV of the report is a Commission
recommendation that the Price-Anderson Act be extended, and that it be
modified in four respects for both existing and future nuclear power
plants. The four-part modifications consist of the following:

1. Substitution of an annual limitation on liability for the
present absolute liFitiion on liability. Under the annual
limitation on lTability, retrospective premiums would be
collected from each nuclear utility once a year for succeeding
years until all public liability claims are paid. This
approach would provide funds from the industry to pay for all
public injuries and losses from a nuclear accident no matter
how high those losses. At the same time, spreading the cost
over several years would minimize the potential for a cata-
strophic financial burden on the utilities.

2. An increase in the maximum retrospective premium that could be
charged a utility per plant per accident per year from $5
million to $10 million. This would significantly increase the
amount of money available shortly after a nuclear accident to
pay public liability claims to an amount comparable to that
now available to pay the utility's property damage and other
claims.
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3. Elimination from the Act of the "extraordinary nuclear occur-
rence" (ENO).term, and imposition of the waiver of defenses
provisions of the Act for all nuclear incidents. This would
ensure uniformity in the settlement of public liability claims
for nuclear accidents and would eliminate the difficulties
experienced in developing a set of workable and consistent
criteria for making ENO determinations.

4. Extension of the present 20-year statute of limitations for
filing public liability claims under the Act to 30 years. The
present 20-year limitation is probably too short to identify
all latent injuries resulting from some nuclear accidents. I
would also recommend against further changes to the Act on
causation and proof of damages at this time.

Taken together, I believe that these changes to the Act would represent
a logical next step in the development of the Price-Anderson system.
The system with these modifications should provide improved assurance
that sufficient funds will be available to pay public liability claims,
that the cost of those claims will not fall on the victims of an acci-
dent or on the Federal government, that public liability claims result-
ing from nuclear accidents will be settled in a uniform manner, 'and that
the system will be available to cover latent injuries.
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THE PRICE-ANDERSON ACT--THE THIRD DECADE

REPORT TO CONGRESS

FOREWORD

In 1975, when Congress extended the Price-Anderson provisions of the Atomic
Energy Act of 1954, as amended, for ten years from August 1, 1977 to August 1,
1987, it added a new subsection 170p. that reads as follows:

p. The Commission shall submit'to the Congress by August 1, 1983, a
detailed report concerning the need for continuation or modification of
the provisions of this section, taking into account the condition of the
nuclear industry, availability of private insurance, and the state of
knowledge concerning nuclear safety at that time, among other relevant
factors, and shall include recommendations as to the repeal or modifica-
tion of any of the provisions of this section.

This report is submitted in response to the Congressional requirement. It has
been oriented toward a general reader and attempts to draw together the disparate
elements that might be considered by Congress in determining the future of the
Price-Anderson Act. The reader interested in more detail on specific subjects j

N should consult the individual subject reports that follow the&a in report.

This report does not include any discussion of issues relating to Department
of Energy (DOE) contractor activities indemnified under subsection 170d. of
the Price-Anderson Act, which are the subject of a separate report in prepara-
tion by DOE. The NRC report therefore pertains only to issues for which it
is responsible.

Section I of the report provides an overview of the Price-Anderson system of
nuclear liability insurance and indemnity. Included in this overview is a
concise history of the Price-Anderson Act (the Act) and its amendments through
the 1975 extension. Developments and events pertaining to nuclear insurance
and indemnity since the 1975 extension are also described in some detail.

Section II of the report bears on those issues identified in subsection 170p.
relating to the need for continuation or modification of the Act. These
include

the state of knowledge of nuclear safety

availability of private insurance

the condition of the nuclear industry

Although these issues alone were specifically identified by Congress as
related to the need for continuation or modification of the Act, Congress

1 Enclosure 1



invited the U.S. Nuclear Regulatory Commission (NRC) to consider other relevant
factors. Qther issues pertaining to protection of the public have arisen in
recent years through legislative proposals, academic studies, or suggestions
by members of the public, States, or public interest groups. In preparing
t -E-is 1 A the firct of 4a.:or zf analyses on the

*$-c-il future of Price-Anderson that will be undertaken by different groups, NRC
believes it would be most responsive to the spirit as well as the letter of

j I the Congressional report requirement if it applied its expertise to a number
of these other issues. Therefore, in Section III of the report other issues
are considered that are relevant to the Act including

causality and proof of damages.

whether Price-Anderson is a subsidy in its provisions for governmental
indemnity and limit of liability; o&

whether the limitation of liability might be removed and replaced with

an annual maximum retrospective premium limit per reactor.

Section IV contains conclusions and recommendations.

2 Enclosure I



SECTION'I. OVERVIEW OF THE PRICE-ANDERSON SYSTEM

Introduction and Major Provisions

.The Price-Anderson Act was enacted into law on September 2, 1957, as Section 170
of the Atomic Energy Act of 1954, as amended, to meet two basic objectives:..

(1) Remove the deterrent to private sector participation in atomic energy
presented by the threat of potentially enormous liability claims in the
event of a catastrophic nuclear accident.

(2) Ensure that adequate -funds be available to the public to satisfy liability
claims if such an accident were to occur.

In the form passed in 1957, the Act limited the total liability fo r any single
nuclear accident to $500 million in government funds plus the amount of liability
insurance available in the private market--$60 million at the time. Utilities
operating large power reactors (with a power level of 100 electrical megawatts
(MWe) or more) were required to purchase the maximum available amount of
privately underwritten public liability insurance.* The Act provided that if
damages from a nuclear accident exceeded the amount of private insurance
coverage ($60 million), the Federal government would indemnify the utility
licensee and other "persons indemnified" (suppliers, designers and anyone else
who may be liable for the accident) in an amount not to exceed $500 million.
This obligation by the government to provide funds for a nuclear accident once
the private insurance for that accident had been exhausted is referred to as
"government indemnity." The total ceiling on liability, called the "limit of
liability," was the sum of private insurance coverage plus government indemnity
that amounted to $560 million in 1957.

Supporters of Price-Anderson would argue that the structured payment system
of over half a billion dollars created to meet the two objectives stated
in the Act has been successful. It has operated for over 25 years without
cost to the taxpayer and has resulted in the collection of more than
$21 million in indemnity fees. They further point out that although the
Act limits liability, the right to sue under tort law does not automatically
mean the right to collect. Even if a claimant were to win a lawsuit, a
utility or other defendant with theoretically "unlimited" liability may be
unable to pay a judgment. When the defendant's assets are exhausted, sub-
sequent claimants would be left with uncollected awards. The prospect of
inequitable distribution would cause a rush to the courthouse in contrast to
the present system of orderly and equitable compensation.

*The Act actually speaks in terms of "financial protection" being required and
offers cptional methods of providing financial protection. Licensees have
Always purchased nuclear liability insurance to meet this requirement for
financial protection.

I-1 I-i Enclosure 2



As will be discussed in detail in this report, the Price-Anderson systemj func-
tioned well in connection with the only accident situation where it was called
upon (the payment of claims arising out of the ThI accident) andiamen ments
&d. Zv "'sJRZ have resulted in government indemnity being essentially phased
out for large power reactors. Finally, the system has removed the deterrent
to private sector participation in nuclear programs by reducing the probability
of financial catastrophe for industry participants because of liability result-
ing from a nuclear accident.

Critics continue to advance a number of arguments against the present Price-
Anderson system: the liability limit has not increased to keen pace with
inflation; the present system with its limitation of liability denies victims
the full use of tort remedies in the event of a nuclear accident causing
damages exceeding the limitation, resulting in undercompensated or uncom-
pensated victims; the present system does not have any mechanism to collect
premiums or funds from nuclear suppliers, architect-engineers, and others who
are involved in nuclear activities; the system creates a subsidy to the nuclear
industry borne by taxpayers and uncompensated victims; the Congress created
Price-Anderson as a unique system for nuclear activities without making a
similar system available for other industries in which hazardous materials arer
also utilized; the present system with its limitation on liability provisions
protecting the assets of the utility, suppliers, and others from lawsuits
creates a disincentive to the safe operation of nuclear reactors; te present'
Price-Anderson system does not provide any mechanism to ease the burden of
proof for claimants to show that latent cancer or other injuries resulted from
a nuclear accident. Various proposals through the years have attempted to
address these criticisms, but some still remain.

Major Revisions of Price-Anderson

The Price-Anderson Act has had three major revisions since its passage. The
Act was extended in 1965 for ten years through July 31, 1977. In recognition
of the intention of the insurance industry to raise its liability capacity
above $60 million, the amendment also stipulated that-government indemnity
would be reduced to the degree the financial protection was provided above
$60 million. The Act was amended in 1966 to introduce the related concepts of
extraordinary nuclear occurrence (ENO) and waiver of defenses. When the
Commission determines that a nuclear incident is an ENO in accordance with the
Commission' s regulations, a recovery scheme referred to as "waiver of defenses"
is activated whereby claimants would need only to show (1) personal injury or
damage, (2) monetary amount of loss, and (3) the causal link between the loss
and the radioactive material released. Claimants would not need to show the
fault of any party in order to pursue their claims. (The provisions relating
to ENO are treated in more detail later in this section.)

The Act was a-gain amended on December 31, 1975 to provide for an additional
10-year extension through July 31, 1987. The Act was also modified to direct
the Commission to require that licensees maintaining the maximum amount of
financial protection participate in a retrospective premium insurance plan.
Under the plan, licensees would be required to pay up to $5 million per
reactor per incident in retrospective premiums (also called "deferred
premiums") in the event of a nuclear incident resulting in damages exceeding
the amount of primary insurance purchased from private insurance pools.
Because the limit of liability remained at $560 million, the effect of the

1-2 1-2 Enclosure 2



Commission was required to apply the provisions of the Act to0all production •
and utilization facilities, it was also given discretionary authority to apply
the provisions to other types of licensees, such as those possessing radio-
active materials. V

'b)(4)

Extension of Price-Anderson to Non-Reactor Licensees

Subsequent to the renewal of the Price-Anderson Act in 1975, the NRC considered
whether its discretionary authority to extend Price-Anderson coverage should
be applied to a certain class of materials licensee, i.e. those persons using
plutonium in plants defined in NRC regulations as "plutonium processing and.
fuel fabrication facilities." The NRC decided after study to exercise its
discretionary authority and require as of August 1, 1977, that plutonium
processors having authorized plutonium possession limits of five kilograms or
more provide the maximum financial protection available. Although NRC has
studied the question of extending Price-Anderson to other materials licensees,
it has chosen not to do so because no need was demonstrated for coverage
beyond the amount that could be provided by the basic layer of insurance.

Price-Anderson Coverage f6r'Sabotage

In connection with the passage by the Congress in December 1974, of H.R. 15323
(the bill presented to modify and extend the Price-Anderson Act), Senator Ribicoff
sponsored an amendment to extend Price-Anderson coverage to harm caused by
sabotage or theft of nuclear materials. Although the amendment was eliminated
by the Conference Committee, the Atomic Energy Commission was required to
study the problem and make recommendations to Congress.#This issue was studied

1-3 . /,
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by the Nuclear Regulatory Commission, as a successor agency to;the Atomic
Energy Commission, and a report was forwarded to Congress od June 9, 1975.
There was no further discussion of the Ribicoff amendment or of the staff
study either during hearings held by the Joint Committee on Atomic Energy in
1975 or in any other Congressional hearings.

The Commission stated in its letter that a basic question presented by
Price-Anderson in general, and by coverage of sabotage and theft risks in
particular, is that of identifying who is' responsible for these risks and,
therefore, who will bear the financial burden of this coverage. Although NRC
generally supported the proposition *that private industry should assume the
burden of risks that may be created in undertaking a commercial operation, a-
case might be made for at least partial government responsibility for the
costs of public protection for incidents arising out of sabotage and theft,
particularly where there is no clear connection between the damage-causing
event and a specific licensee. The Commission further stated that although
incidents arising out of certain acts of sabotage and theft are covered under
Price-Anderson, there are gaps in coverage that the Ribicoff amendment would
have closed provided the nuclear material causing the contamination could be
traced to a particular insured licensee. With such proof absent, however, the
NRC view was that any compensation to the injured public should be a government
responsibility.

Exclusion of Costs of Investigating, Settling and Defending.-Claims._

The 1975 amendment of the Price-Anderson Act also excluded from the limit of
liability the costs of investigation, settlement, and defense of claims.
These costs had heretofore been included in the amount of financial protection
and government indemnity available. Amendment of the "costs" provisions of
the Price-Anderson Act was proposed by Senator Hathaway during Senate consid-
eration of the bill. Because there was virtually no legislative history beyond
Senator Hathaway's remarks introducing the amendment and a short colloquy that
followed, questions deyeloped in the implementation of the amendment.

Because the Hathaway amendment excluded costs only from those sections of the
Price-Anderson Act relating to Government indemnity, and because no other
sections of the Act were similarly amended, the insurance pools and others
believed that the costs could continue to be paid out of the insurance layer.
The NRC argued, however, that Senator Hathaway intended that these costs be
excluded from both the financial protection and Government indemnity layers so
as to make available the full $560 million to compensate injured parties. To
do otherwise, the NIRC believed, would be to negate the effect of the amendment
especially as the secondary retrospective insurance layer would continue to
increase and eventually eclipse the Government indemnity layer. Because of
these differing interpretations, the NRC requested the interpretation of the
amendment by the.Department of Justice.

The Department differed with the NRC interpretation and concluded that the Act
should be interpreted to exclude the costs of investigation, settlement, and
defense of claims under the Government indemnity but to include these costs in
the primary and secondary retrospective insurance layers.

1-4



Supreme Coiirt Price-Anderson Decision: Duke Power Company vs.,,Carolina
Environmental Study Group, Inc.

In December 1975, at the time when the most recent bill extending the
Price-Anderson Act was being considered, an amendment was introduced on the
Senate floor that would have provided for a court test of the limit on liability
provision of the Act. The amendment was narrowly defeated. Subsequent to
that, however, a suit was filed in the U.S. District Court for the Western
District of North Carolina by the Carolina Environmental Study Group, chal-
lenging the constitutionality of the Price-Anderson Act. On March 31, 1977,
the district court concludedi that the limit on liability provision violated
both the due-process and equal-protection clauses of the Constitution.

In a decision handed down on June 26, 1978, the Supreme Court overturned the
district court's decision and unanimously upheld the liability limit provision."
In his opinion, Chief Justice Burger stated that the liability limit was
neither arbitrary nor irrational because the statutory limit was rationally
related to Congress' desire to encourage the private sector to build and operate
nuclear power plants. The Court went on to state that the $560 million figure
chosen as the liability limit was also constitutional.

Claims History Under Price-Anderson

From 1957 to March 1983, claims for ninety-nine alleged incidents involving
nuclear material under various liability policies were filed. Earlier claims
tended to be property damage claims arising out of alleged radiation from
leakage or other accidents involving the containers of nuclear materials in
transit. By contrast, more recent claims have emphasized bodily injury arising
out of radiation exposure, especially by contractor employees working on the
site of operating nuclear power plants. The insured losses and expenses paid
through this period total approximately $30 million. Of this amount about
$28 million arose out of the Three Mile Island Unit 2 (TMI-2) accident that
began on March 28, 1979.

TMI claims--The insurance pools responded rapidly to the accident and established
an office to pay claims for the living expenses of the families with pregnant
women and pre-school age children who evacuated the five-mile area around the
TMI-2 reactor, at the Governor's suggestion. A total of approximately $1.4
million in claims for living expenses and lost wages was eventually paid to
some 3,170 claimants. Following the TMI-2 accident, numerous lawsuits were
filed in State and Federal courts in Pennsylvania, alleging various injuries
and property damages. These suits were consolidated into one suit before the
Federal District Court in Harrisburg. In early September 1981, a Settlement
Agreement was signed in the TMI-2 class action litigation. Under the terms of
the agreement, the insurance pools paid into a Court managed fund $20 million
for economic harm to businesses and individuals within 25 miles of ThI-2, and
$5 million for the establishment of a Public Health Fund in the TMI-2 area.

At the end of February 1983, the District Court authorized the disbursement of
$2.35 million in evacuation loss claims and wage loss claims to 10,993 claimants.
Evaluation by the Court of other types of claims, such as business losses and
property damage loss, is continuing. The Court has also approved the payment
of more than $2.5 million in attorney's fees and expenses in connection with
the accident.
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Coverage for Precautionary Evacuation--On a :related issue, a report of the
General Accounting Office (GAO) dated September 14, 1981 (CEfD-81-111), examined
the question as to whether the Price-Anderson Act covers public liability
claims in potential nuclear accident situations, even when there is no radio-
active release. Although that report focused primarily on the Price-Anderson
Act's applicability to Department of Energy nuclear operations, GAO examined
the question of whether the definition of "nuclear incident" in the Act is
broad enough to cover liability resulting from a nuclear incident in which a
radiation release appeared imminent but did not occur and yet a precautionary
evacuation was ordered.

This question may be of less significance for reactors licensed and indemnified
by NRC because of the terms of the primary and secondary insurance provided by
these licensees. Both the primary and secondary insurance policies provide
for the payment "for loss of use of property while evacuated or withdrawn from
use because.. .of imminent danger of such contamination." However, it remains
to be seen how the insurers would interpret coverage under this provision in
specific circumstances. DOE contractors are not required to maintain nuclear
insutance for their activities but are indemnified by DOE under Price-Anderson
for claims up to $500 million.

Because neither the Price-Anderson Act nor its legislative history specifically
addresses this cuestion, it is uncertain whether costs arising from a precau-
tionary evacuation would be covered. In the absence of Congressional modifi-
cation to either the definition of "nuclear incident" or "public liability" to
specifically provide for payment of these evacuation costs, the determination
of whether these costs are allowable under Price-Anderson would be made by the
appropriate court.

Determination of an Extraordinary Nuclear Occurrence (ENO)

Principal obstacles to a claimant's recovery for injuries or damages under the
Price-Anderson Act could be the traditional legal defenses against liability.
available to the defendant such as conduct of the claimant, fault of persons
indemnified or charitable or governmental immunity. Congress attempted to
remove these obstacles in 1966 by amending Price-Anderson to introdfice the
concepts of extraordinary nuclear occurrence and waiver of defenses. The
Atomic Energy Act of 1954, as amended, defines the term "extraordinary nuclear
occurrence" (ENO) as any event causing an offsite dispersal of source, special
nuclear, or byproduct material from its intended place of confinement in
amounts off site, or causing radiation levels off site that NRC determines to
be substantial, and that NRC determines has resulted or will probably result
in substantial damages to persons located off site or property off site. When
NRC determines that a nuclear incident is an ENO, then the waiver of defenses
provisions of the insurance policies and indemnity agreements making up the
Price-Anderson system are activated, resulting in an essentially "no-fault"
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recovery scheme.* For NRC to determine that there has been an ENO, both
Criterion I and Criterion II as set out in NRC regulations niust be met.
Criterion I relates to whether there has been substantial discharge or dis-
persal of radioactive material off the reactor site, or a substantial level of
radiation offsite. If Criterion I is satisfied, Criterion II must then be
applied, i.e. to determine whether the event has resulted or will probably
result in substantial damages to persons off the site or property off the site
as would be shown by any one of three specified findings.

Three Mile Island ENO Determination--On August 17, 1979, the Nuclear Regulatory
Commission directed that a panel composed of principal staff be formed to
assemble relevant information to determine whether or not the accident at
TMI-2 constituted an "extraordinary nuclear occurrence." As directed by the
Commission, the panel made its findings by applying to the information about
the accident the explicit criteria set forth in the Commission's regulations,
10 CFR 140.84 and 140.85. The panel found that the first criterion, pertaining
to whether the accident caused a discharge of radioactive material or levels
of radiation offsite as defined in the regulations, had not been met. It
further found that there was insufficient information to support any definitive
finding as to whether or not the second criterion, relating to damage to
persons or property offsite as defined in the regulations, had been met.
Because the panel could not find that both criteria had been met, it recommended
that the Commission determine that the TMI-2 accident was not an ENO. The
Commission accepted this recommendation and on April 16, 1980 determined that
the TMI accident did not constitute an ENO.

Proposed ENO criteria--Because of the difficulties in determining whether the
TMI-2 accident constituted an ENO, especially whether the second (damage)
criterion was met, a number of parties urged either the modification or elimi-
nation of Criterion II. Others have recommended eliminating the first (dose-
release) criterion. Congress has the option to either modify the present ENO
definition, eliminate it completely, or propose its own ENO criteria.V•-NC-\

-considered comments received 'n -o-nection~with--Tefl-T-2--ENO--d-erminaahion
and in , 1983 proposed the following changes in the .criteria:

CriterioM I

(1)" The existing dose'criteria'for a person off the site would be changed as
follows: '. .

. . . . . . .. -. . .. •

*Section 17On. of the Act provides that these waiver provisions are activated
only if an ENO occurs at a production or utilization facility or occurs in
the course of transportation to or from such a facility. Therefore, even if
NRC exercises its discretionary authority to require financial protection and
extend indemnity to other materials licensees, the waivers would not be
applicable. The legislative record offers no explanation of why the waivers
and ENO provisions were limited to production and utilization facilities in
the 1966 amendments.
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Existing Proposed
Orgýn §140.84 (rem) criteria em)

Thyroid 30 15
Whole Body 20
Bone marrow 20Bone (surace or mineral) --

Skin 60 50

Other organs\Ir tissues 30 .10

The proposed revised whole body and thyroid dose criteria ould be consistent
with the Protective Action Guides issued by the Food and/rug Administration
(47 FR 47073, October9,2, 1982) and the Environmental Pyotection Agency "Manual
of Protective Action Guides and Protective Actions for/Nuclear Incidents,"
EPA 520/1-75-001 (Revisedý\July 1979).* Doses that woild have required protec-
tive action would be deterkined to be "substantial" /nder these criteria.

(2) The surface contaminatidq levels were not cha@ged although the phrase
... one or more persons 6ff site were, couyd have been or might be

exposed ... " was replaced. 'ith the proposed words "... one or more persons/ 1

offsite were or will probably be exposed,¢."

Criterion II

(1) Instead of the current requirements for the death or hospitalization of
five or more people showing objective clinical evidence of radiation
injury, the proposed rule would use''the average dose delivered to a popu-
lation as a criterion of "substantial',damage or injury." These doses are:

Number .of persons .. Calculated average whole-
irradiated " \. body .dose (rem)

5 to 100 1\ 100
250 40
500 20

1,000 \ 10
5,000 " 2

10,000 or more I

(2) The proposed criterion-for the amount of damages would include factors
that can be readily counted or estimated within a short titne following an
accident, such as tax assessments, numbers of people unemplbyed, and
numbers of people evacuated. For each of the monetary requir ments, the
total valuation is assumed to be equivalent to a loss of $2.5 million.

* 7t

Protective Action Guides provide levels above which some action should be
taken .ýo lower the actual or projected (future) radiation dose.
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SECTION II. PRINCIPAL ISSUES BEARING ON NEED TO CONTINUE PRICE-ANDERSON ACT

STATE OF KNOWLEDGE -OF NUCLEAR SAFETY

Licensing and Regulation

The Commission's regulation of radiological risks from nuclear power plants has
"Njevolved since the late 1950's into a complex system of binding rules (10 CFR

Chapter 1, primarily 10 CFR 20, 50, and 100) and supplementary regulatory guid-
ance (usually in the form of regulatory guides). At its most fundamental level,
the approach that has been used and is being used currently requires plants to
be constructed and operated in a manner consistent with sound engineering prac-
tice. Sound engineering practice as applied to nuclear power plants is embodied
in a defense-in-depth concept. This practice involves quality assurance and
control in plant design, construction, and operation to reduce the likelihood
of accidents; installation of backup systems to nullify the consequences of
malfunctions in important plant systems and to prevent individual malfunctions
from escalating into major accidents; and installation of engineered safety
features to confi 'ne the consequences of certain postulated major design-basis
accidents to minimize effects.on the public health and safety. The Commission
has also discouraged the siting of nuclear plants in areas of high population
density or in locations near natural or man-made hazards. More recently, siting
policy has also emphasized the requirement of reasonable assurance that adequate
emergency planning exists so that protective measures can and will be taken by
the licensee and the state and local authorities in the event of accidents more
serious than design-basis accidents.

The basic principles of regulatory practice consistent with the statutory man-
dates of the Atomic Energy Act and inherent in the safety approach that has
been followed are summarized below:

(1) Absolute safety or "zero risk" is not legally required. The Atomic Energy
Act refers to "adequate" rather than "absolute" protection of the public
health and safety. There is risk in nuclear power, just as there is risk
in all technologies, including competing energy technologies, as well as
in every personal activity in which people engage. The intent of Congress
expressed in that legislation is that nuclear power be developed under a
licensing system to reasonably ensure safe commercial use in generating
electricity.

(2) The Commission's continuing practice of conservatism and use of the
defense-in-depth concept is intended to provide an extra margin of public
protection. Nuclear power plants have been designed, constructed, and
operated to reasonably ensure that an extra margin of safety is provided
against unforeseen events.

(3) Regulatory decisions are made on the basis of the best available evidence
despite the presence of residual uncertainties. This approach has involved
striking a balance between the degree of un'certainty and the potential
radiological consequences of a decision made under uncertainty. In cases
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where the uncertainty regarding radiological hazard has been sufficiently
great, the potential source of the hazard has not been permitted.

Safet -.Goals .... .......... .....-

The bases for NRC's regulatory decisions are generally described in issue- /
specl ic terms rather than in terms of NRC's underlying safety philosophy. ?e

nature f these directives contributes to the difficulty in understanding tjte
Commissi n's interpretation of "adequate protection." Ultimately, a stat ent
of NRC safety policy is needed as a response to public concern about the/safety
of nuclear1p3wer plants. Recently, the NRC adopted qualitative safety goals
and proposed set of quantitative design objectives for evaluation dp/ing a
period of 2 years (NUREG-0880, Rev. I, May 1983). The Commission'sfirst quali-
tative safety goal is that the risk from nuclear power plant operation should
not be a significet contributor to a person's risk of accidenta death or
injury. The intent'\is to require a level of safety so that indXviduals living
or working near nuclear power plants should be able to go abo~t their daily
lives without special c ncern by virtue of their proximity t~d such plants.

\~//

he Commission's first qua \tative safety goal is /

Individual members of th. public should be providq a level of pro-
tection from the consequenc es of nuclear power plant operation such\ that individuals bear no significant additiong1 risk to life andk /
health.

EVen though protection of individual 'members of the public inherently provides
substantial societal protection, the Co6iission also decided that a limit be
placed on the societal risks posed by nu4 ear power plant operation. Thus,
tl.e Commission's second qualitative safety\poal is

Societal risks to life and health'from nhclear power plant operation
should be comparable to or less'than the r-isks of generating elec-
tricity by viable competing tochnologies an\should not be a signifi-
cant addition to other societal risks. n

Th4 comparative part of this go'al is to be interpreted, as requiring that the
riqks from nuclear power plant operation are comparablý, to or less than the
risks of the operation of co'mpeting electricity generatihý plants, particularly
coal-fired plants.

The design objectives g0 be used during the 2-year evaluatiA period are in the

form of the following'quantitative statements relating tohe fety of a plant:

(1)1 The risk to pix average individual in the vicinity of a nucde r power plant
of prompt fatalities that might result from reactor accidents hould not
exceed 0.1/percent of the sum of prompt fatality risks resulting from
other accidents to which members of the U.S. population are genet~lly
exposed.

(2) Thp 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 0.1 percent of the..um ofcancerfatalityrisks result Ingom-a.-l-
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nprovements is

The benefit of an incremental reduction of societal mortality risk shoul
-e compared•with the associated costs on the basis of $1,000 per ,erson-
rqm averted./

Aiso, a plant performance design objective that is subordinate 5o the principa
design obj'ectives limiting individual and societal risks has den adopted by
the Commission:

The likel ood of a nuclear reactor accident that reiults in a large-scale
core melt should normally be less than one in 10,900 per year of reactor
operation.

1 '\ /
It is emphasized that no death attributable to nuq,-ear power plant operation
w~ll ever be "acceptabý.q" in the sense that the 9/ 6mmission would regard it as
airoutine or permissible\ývent. The Commissionis discussing acceptable risks,
not acceptable deaths.

l \ /'

A4 used here, a design objective is an aiming point for public risk reduction
that nuclear plant designers aild operato should meet where feasible. Because
the design objectives are aimin point /and not firm requirements, there may be
instances where a given nuclear pi'atimay not achieve all of the objectives.

A key element in formulating a sa ~ty', olicy that establishes design objectives
isi to understand both the strengths ana limitations of the techniques by which
ono judges whether these objectives have\eeen met. A major step forward in the
deyelopment and refinement o/accident risk quantification was taken in the
Reactor Safety Study (formerly WASH-1400; a1vo known as the Rasmussen Report
and NUREG-75/014) comple/tAd in 1975 in which probabilistic risk assessment
(PFA) methods were fir t applied to the nuclear'..industry on a large scale. The
o0Yective of the study was "to try to reach some"meaningful conclusions about
t e risk of nuclear 6ccidents." The Study did not\directly address the questiol
o• what level of risk from nuclear accidents was aceqtable.
Since the com etion of the Reactor Safety Study, furt>h% progress in developinl

p obabilistiý risk assessment and in accumulating relevant data has led to recqg-
n~tion that' it is feasible to begin to use quantitative re: tor safety design
ojectiv~e for limited purposes. However, because of the si ble uncertaintie
sLillpresent in the methods and the gaps in the data base--es §ntial elements.i/eed dto gauge whether the objectives have been achieved--the dXign objecti esy

ho, Id be viewed as aiming points or numerical benchmarks that areksubject to
e#vision and refinement. In particular, because of the present limitations in

the state of the art of quantitatively estimating risks, the design objectiveb
'are not substi-tute'"for f6"e tTfigregulations. .......-- 1

Nuclear Safety Progress

The NRC and the nuclear industry have 4utatal4m improved the state of

knowledge of nuclear safety since theiFrice-Anderson extension by (1) studying
and resolving safety significant technical concerns referred to as "unresolved

• safety issues," (2) conducting over two dozen probabilistic risk-analyses of
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selected nuclear plants, and (3) beng responsive to lessons learned from opera-
tional events such as the i-feiden at TMI-2 and a.eeidea precursors oO t) ,didc;(JS.

Since 1974 a total of 26 unresolved safety issues (USI) have beenA-- "e
N resolution. The status of these issues hea, been regularly reported in the
N-Commission's annual reports. Table II.I lists the USIA that have been tech-

nically resolved and Table 11.2 reports the schedule for the remaining issues.
These issues can be generally characterized as complex technical problems
requiring extensive analyses and/or testing. Fluid dynamics in pressure sup-
pression containments and fluid systems are being analyzed; metallurgical con-
cerns involving pipe cracks and material toughness as well as strength-of-
materials problems are included. System performance and reliability concerns
are also included involving the failure to scram, plant emergency electrical
power, and the availability of decay heat removal systems. As of the beginning
of 1983, half of the identified safety issues have been technically resolved
with implementation of the resulting licensing requirements either complete,
under way, or scheduled to begin within the next year.

Since the ublication of the Reactor Safety Study in 1975, a substantial number
- additional PRl have been initiated. Table 11.3 summarizes those iweuthat .
have been completed and those under way as of June 1983.Alhis growing base of
r risk information has n influenced the current understanding of
nuclear safety. It has identified tArhsk significant factors associated with

.• • the design and operation of plants. It has pointed out the importance of ewr- (.
. . ... ,t .. ... ,, f... -- human error. It has

enabled licensing and research efforts to focus on t9e more w significant ,
questions while de-emphasizing those of less importance. Improvements in the
overall reliability of the auxiliary feedwater systems in PWRs have been made !K Poe

' as a result of insights gained by--• as well as a generic reliability assess-
ment of all auxiliary feedwa -r systems. Plant-specific changes in equipment
and operation also have been made as a result of risk and reliability analysis,
many on a voluntary basis by utilitiesZ'*'%afety weaknesses arising out of
dependencies between systems, single failure vulnerabilities, poor or improper
test or operational procedures, potential vulnerabilities from fire, flood, and
earthquake have been discovered -ea-lteedT-aa4-c-•rcane~d-as a result of B

Since 1975 a number of operational events and equipment failures have provided
a third avenue for safety improvements and have signaled possible weaknesses
in plant design and operation. Table 11.4 lists a number of recent events that
have resulted in specific safety improvements in light water reactors. The TMI
event constitutes the most significant in terms of the number and extent of
safety improvements required of the nuclear industry. The "NRC Action Plan
Developed as a Result of the TMI-2 Accident," NUREG-0660, Vols. 1 and 2, and
"Clarification of TMI Action Plan Requirements," NTUREG-0737, provided an action
plan for short-term and long-term actions to be taken by the NRC and industry
in the broad subject areas of Operational Safety; Siting and Design; Emergency
Preparedness; and NRC Policy, Organization and Management. The TMI-2 event and
subsequent events of importance have been carefully studied, their safety impli-
cations determined, and new design and operational requirements developed to
ensure the maintenance and improvement in the level of nuclear safety. ,
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The studies listed in that table have varied in scope, ranging from

estimates of the core melt probability to estimates of the risks to the

public. It was recognized at the outset that use of the probabilistic

risk analysis (PRA) methodology had to be done with care because of the

large uncertainties in the analysis. Therefore, the NRC has had

underway since 1975 programs to improve the PRA methodology. Progress

is being made and the program has provided useful insights on nuclear

reactor safety. However, there remain significant uncertainties

associated with the overall results of PRA's, and there exists a wide

spectrum of expert views on the ability of the PRA methodology to

provide reliable estimates of the risk associated with the operation of

nuclear power plants. Furthermore, the studies done thus far have not

been performed using consistent methodology and assumptions.

Nevertheless,



4- In summary, a great deal more is known todayabout nuclear reactor technology
O than was known in the late 1950s. Yet, inevitably, uncertainties remain.

Major research and development programs continue within both NRC and the nuclear
industry to enhance and confirm the safety of some plant systems and to improve

41 safety evaluation methods. "

Potential failures and accide scenarios continue to be studied to improve the
4 knowledge of reactor safety. 44he residual risks from potential failures have
. been qaiii - " probabilistic risk assessmento VeJ

•' A brief summary of PRA methods and results is presented in the remainder of
) this section. The emphasis is placed on the risks and potential liability for

offsite consequences of severe accidents (i.e., aspects directly related to the
Price-Anderson issues). However, it must be recognized that the true benefits
of a PRA are the identification of accident sequences that potentially could
result in significant damages to a plant and the environment, and to assist in
the implementation of preventive or corrective measures that reduce the proba-
bility of a serious accident, as well as in the implementation of mitigative
measures that would reduce the consequences of an accident should one occur.

-•j Probabilistic Assessment PP1pectives

This section provides information on methods used to mathematically calculate
possible risk to the public in the event of certain postulated nuclear accidents
at nuclear power plants.

The term "consequences" used in this section quantifies the estimated outcome
of an accident should it occur. "Risk" is the term applied to the result of
consequences multiplied by the probability of an accident occurring. For
example, if the consequences were expected to be 20 injuries given an accident
and the chance of the occurrence of the accident was expected to be one-tenth
per year, then the risk would be two injuries per year. In spite of the
potentially large consequences of some postulated reactor accident sequences,
the risk calculated in this manner is usually very low because of the very
small likelihood of occurrence of these accidents. As a general rule, the
larger the consequences, the smaller the probability of occurrence, so that
the estimated monetized risk of a single nuclear accident is usually no larger
than some tens of thousands of dollars per year. Of course, these estimates
are subject to substantial uncertainties because of the complexities of risk
analyses and the lack of an actuarial base of experience.

During previous Congressional considerations of the Price-Anderson Act,
information available indicated that the likelihood of occurrence of a serious
nuclear accident with severe consequences for the public was extremely small.
Nevertheless, that information did not justify a conclusion with certainty
that such an accident would never occur.

These determinations continue to be valid and are in accord with the relevant
studies of reactor risks. In general, these studies confirm that a wide range
of consequences from a nuclear accident is possible. The consequences depend
on many factors such as the exact conditions under which the accident occurs,
prevailing weather conditions, population distribution around the reactor site,
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and assumptions that are made in the analysis of the events associated with
the accident and the resulting consequences. The estimates of consequences of
a nuclear accident are highly dependent on site-specific and plant-specific
factors and are influenced greatly by the assumptions made for purposes of the
analysis. Thus, generic conclusions regarding consequence estimates from any
risk analysis of specific reactors should be reached only after considering
these many factors and uncertainties.

The first major risk study (WASH-740) was available at the time of the original
enactment of the Price-Anderson Act in 1957. WASH-740 summarized the accident
risks (under the conditions postulated for purposes of that report) by giving
essentially qualitative estimates of accident probability, and extreme conse-
quence estimates "[which stretch] possibility far out toward its extreme limits."*

In 1965, about 8 years after WASH-740 was first issued, there was some additional
work performed on reactor risk qualification for a possible revision of WASH-740.
The work showed higher possible consequences than that presented in WASH-740.
Perhaps the most significant factors were the direct growth in estimates of
potential consequences with growth in reactor size and the continued inability
to provide more than essentially qualitative probability estimates.

In 1974, the Reactor Safety Study (formerly WASH-1400; now NUREG-75/014) showed
extreme values similar to WASH-740, but in a context of a fairly comprehensive
PRA that systematically estimated both the probabilities and consequences of
accidents in large nuclear power reactors. The Study showed, as one would
expect, that the probability of accidents decreases significantly as the mag-
nitude of the potential consequences increases.

The NRC staff has not initiated a comprehensive reactor safety study subsequent
to WASH-1400 although industry has undertaken several extensive studies. As
noted earlier, however, WASH-1400 has provided the foundation for later risk
studies based on use of the probabilistic risk assessment techniques.** The
estimated risk from nuclear power plant accidents may of course be affected by
a great deal of re-evaluation, which is now under way, -thtat. --

.Kqdu ce the ~- ~~4f~mte)

*Letter from H. S. Vance (Acting Chairman, AEC) to Congressman C. T. Durham,

transmitting WASH-740 to the Congress, March 22, 1957, p. 1.

**For example, see NUREG-0715, "Task Force Report on Interim Operation of
Indian Point," U.S. Nuclear Regulatory Commission, August 1980. The tech-
niques have also been used to provide perspectives on risks at other sites,
including sites in surrounding environs of high, intermediate and low popula-
tion densities. These studies have been available to the Congress and the
public.

On December 31, 1980, Chairman Ahearne of the NRC wrote to the Congress to
respond to the GAO analysis of the Price-Anderson Act (GAO Report EMD-80-80,
"Analysis of the Price Anderson Act," August 1980). That letter gave a range
of probabilities and consequences which had been calculated in NUREG-0715 for
a representative set of U.S. sites.
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There are many uncertainties in the various factors that go into the overall
assessment of public risks. The probabilities are one such uncertainty.
Another is in the estimate of the amount of fission products released. This
latter factor is believed by many analysts to be highly conservative and is
a concern currently under extensive re-evaluation.•

The NRC staff and its contractors conducted a study of the source term matter
in 1980-1981 and published the results in NUREG-0772, "Technical Bases for
Estimating Fission Product Behavior During LWR Accidents." That report was
not conclusive in establishing substantial reductions in accident source term
estimates, but it showed that, with additional research, such reductions were
likely to be established. That research has been under way since 1981 and its
results are now coming under peer review as the work progresses. A report on
the subject is to be released by the NRC for public comment after the scientific
peer review of the work is completed in mid-1984. Until the work is complete
and tested by the peer review process, the NRC continues to use the current
accident source term estimates, which are believed to be pessimistic, in risk
estimates such as those appearing in this report.

Present work in probabilistic risk assessment is expected to better characterize
the uncertainties, both in accident probabilities and in the analysis of possible
releases from the containment. Of course, uncertainties will still remain.

Thus, the current emphasis on risk analysis is part of the continuing long-term
effort to improve safety and NRC staff understanding of the overall risk of
nuclear power plants. Probabilistic risk assessment methods are continually
evolving (NUREG/CR-2300) to study very unlikely or rare events that could lead
to major radioactive releases and to trace through the paths of potential impacts
on the environment (persons and property). There are three principal steps in
calculating the overall risks from reactor accidents. These are

(1) estimates of the expected frequencies of accidents that could severely
damage the reactor core

(2) analysis of the timing and amount of release of fission products from
the plant to the environment, given the occurrence of a severe accident

(3) analysis of the transport of the fission products through the environ-
ment after leaving the containment and the resulting consequences
(health effects and property damage)

Of the three steps in risk evaluation, the first is treated probabilistically.
The occurrence of a particular sequence of events leading to an accident is
strongly dependent on the design of the plant, the likelihood of events occur-
ring that could initiate an accident, whether the plant systems and equipment
perform as designed, and whether plant personnel react properly to the accident
symptoms. The second step, the transport of fission products from the reactor

/ .................... *.. .

--y'*Other uncertainties in PRA relate to completeness4 for example, sabotage is

not includedA Also, the economic models have not been subject to rigorous
critique, espcially the property damage models.
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to the environment, currently is considered deterministically' because it
behaves according to chemical and physical laws, although some parts of it,
such as containment systems performance, are treated probabilistically. The
third step, the calculation of consequences, is again treated probabilistically
and is dependent on a number of random events, primarily the probability of
various meteorological conditions (such as wind speed, wind direction, rain)
following a release. This third step is characterized by conditional probabili-
ties, meaning that steps one and two must occur (i.e., an accident happens and
radioactive materials are released to the environment) before step three can
occur.

The staff has developed a generic set of accident releases (NUREG-0733) that
could be used to provide insights into proposed rulemaking actions concerning
siting policy and criteria. In this formulation, a wide range of accident
sequence severities was covered by considering release groups which account
for a spectrum of possible degraded engineered safety features.

This se! f generic source terms was developed using insights from previous
a ilisticq 4rk ý on accident sequences and associated fission

product releases. These generic source terms have been used (N1JREG/CR-2239)
to encompass the full spectrum of severe accident release possibilities and
to develop technical bases for possible modification of the Commission's
current siting criteria for reactors. These have been characterized as
i"siting source terms" and reflect a set of five fission product release
groups designated SST1 through SST5.

Those accidents in SSTI would be very severe accidents in which essentially
all engineered safety features fail, including direct breach of reactor
containment. At the other extreme, SST5 accidents would have limited core
damage, essentially no failure of engineered safety features, and the con-
tainment leakage integrity remains intact.

Based on currently available probabilistic risk assessments, representative
probabilities of occurrence (per year) for the generic source terms can be
estimated as follows. The probabilities for SST1 and SST2 are one and two
chances in 100,000 years, respectively. The probability for categories SST3,
SST4, and SST5 combined is one chance in 10,000 years. There are expected
to be large variations (factors of 10 or more) 'in the accident probabilities
associated with a specific, design, and caution must be used against attribut-
ing these numbers to a given plant. In addition, there are very large uncer-
tainties associated with the development of such a set of source terms, and
it must be clearly recognized that these estimates represented the NRC staff's
best judgments at the present time.

SSTI dominates accident risks offsite and represents at least 50 times the
risk of the next most serious accident category, SST2. In turn, SST2 con-
tributes at least twice the risk of SST3. SST4 and SST5 result in very

*As noted earlier in the text, the estimation of fission product behavior

during LWR accidents is now the subject of intensive research.
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small releases from the containment. Nearly all the risk is accounted for
by the unlikely potential for SST1 and SST2 accident scenarios and releases.

.It 'is 'important t~oZUdistgiiguh7 be.iii i--ideniizt probabiliti~isý, -cons'eqy~nce out-
comes, and.-isk (probability times consequence). If the probabi -i-I and con-
sequence estiziate§ from such SSTI and SST2 accidents are ak-en at face value
and added to estimaet-e-risk, the expected accident rislk is calculated to be
quite low and can be saidato-,qrage but a frtw-t'gns of thousands of dollars per

Ireactor year of operation. Nevei`theb1,ss,_such a low risk from a combination of
!very low probability with very . i-gh'corsequences poses a situation that is out-
side the normal possibiletle of an actuarii4hais for insurance. The chance
occurrence of a high-consequence, loss cannot be pfrepared for alone by a risk
based, pro rat.a-• set aside of resources of say a few tens,,of thousands of
dollars Jor a reactor each year. This will not permit enoug~h-crzumulation of
a sufficient pool of resources to cover the more extreme consequences;-. .Another

ýmeans of insurance must be considered. -.

AVAILABILITY OF PRIVATE INSURANCE

There are a number of possible methods for increasing the presently available
insurance capacity under the existing Price-Anderson framework. One method is
for the nuclear insurance pools to increase the primary insurance levels beyond
the present $160 million. In fact, the pools hope to have $200 million in
primary insurance early in 1985. However, it is unlikely that primary insurance
will increase much beyond the projected 1985 level without strong pressures
from outside the insurance industry. A second method of achieving growth in
insurance capacity would be by raising the secondary retrospective assessment
layer.* Finally, a third method for raising capacity as discussed later in
this section could be the removal of the nuclear exclusion provision in property
insurance policies to provide protection against nuclear-related losses directly
in property insurance sold to homeowners and other members of the public.

Increasing Assessments for Retrospective Premiums

Bills have been introduced in Congress to increase dramatically the size of the
maximum assessments in the secondary-level nuclear liability insurance program.
If such bills were enacted, the financial consequences of the assessments could
become much more severe than is now the case. Furthermore, the assessment fea-
ture is now found in three other types of nuclear insurance carried by utilities.
A nuclear incident that would trigger a call for maximum retrospective premiums
at the secondary level of nuclear liability insurance could also trigger a call
for assessments under other policies now in place. Each calls for a multiple
of the annual premium if claims arising out of a single nuclear incident occur
in successive years. In the extremely unlikely situation of multiple accidents,
the impact of such assessments would become more severe for the utilities.

*It should be noted that some commenters on the Price-Anderson Act have

suggested that in order to increase the available liability funds, nuclear
manufacturers and architect-engineers enter into a retrospective premium
insurance agreement for each power reactor they build or design.
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In 1976, NRC published a research report prepared by Professor. Ronald W.
Melicher of the University of Colorado entitled "Financial Implications of
Retrospective Premium Adjustments on Electric Utilities."* The report estimated
the possible financial consequences to four representative nuclear utilities,
assuming that each utility had been required to pay credible levels of nuclear
liability assessments in 1975. The report concluded that each utility would
have been able to pay these assessments in 1975 without suffering undue
financial stress and would thus render this assessment insurance program viable.
However, concerns were raised that the impact of assessments may be compounded
in the form of changing "risk" attitudes or perceptions. The ability of nuclear
utilities to complete effectively in cap/ital markets might be hampered in the
event of a major nuclear accident. Unless risk perceptions become permanent,
however, the repercussions of such an accident on capital markets are likely
to be severe but temporary.

Subject Report I applies an analysis similar to Melicher to the 1981 operating
data of the same four utilities and takes cognizance of the other assessable
nuclear insurance programs now in operation. The primary concern is whether
utilities can support assessments for one accident. This would be, in the
worst case, about $56 million per reactor year for the four insurance pro-
grams.** (The vast majority of accidents, however, would result in total
assessments less than this maximum.) Updating Melicher's analysis using 1981
operating data of the same four utilities, three could likely accommodate an
assessment of $20 million made up of any combination of assessments for the
four insurance programs. The other, a large utility owning several reactors,
would experience significant financial stress. Lower assessments could probably
be handled by all four utilitites. The results for 1981 operating data leave
little doubt that assessments at the $50 million level per reactor would pose
major problems for all four utilities, but especially for the two with more
than one reactor each. To the extent that the assessments may ultimately be
passed along to the consumers in the form of increased rates for electricity,
the problem posed by the possible assessments is perhaps more one of maintain-
ing adequate cash flow than of maintaining long-run solvency. Yet solvency
depends in large part on net positive cash flows. These analyses have been
done for four utilities for specific years only and do not necessarily repre-
sent all other utilities or the same utilities in other years. It could well
be that the number of reactors owned does not by itself indicate a problem in
managing post-loss assessments but rather the number of reactors relative to
net income and other measures of financial performance.

The Nuclear Exclusion in Personal Lines Property Insurance

Finally, some have argued that more private insurance could be made available
for nuclear losses if the nuclear exclusion in property insurance were deleted.

*NR-AIG-0O3, September 1976.

**The $56 million consists of $5 million for secondary retrospective premiums,
$35 million for primary property insurance, $8 million in extra-expense
insurance, and $8 million in excess property insurance (see Subject Report I,
Table I.1).
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Almost all property-liability insurance policies issued in the United States,
except the policies issued by the nuclear insurance pools, exclude nuclear
damage. Thi~means that claims for damage to one's home, automobile, or other
insured property caused by radiation or contamination from a nuclear accident
would not be collectible under a personal property insurance policy. The insur-
ance industry has advanced various reasons for retaining the nuclear exclusion
in the standard policies while channeling liability through the nuclear liabil-
ity insurance pools under the Price-Anderson system. First, the industry argues
that because the nuclear risk is unique (and therefore uninsurable in the clas-
sical sense of the term), the only practical way of insuring the nuclear hazard
is to insure the nuclear industry as a whole and to spread the losses over
extended periods of time. Second, the industry has stated that by following
its present approach, the amount of nuclear insurance in force has been maxi-
mized and a better quality of nuclear insurance has been made available. Third,
the industry has argued that nuclear liability insurance offers superior cover-
age to first-party insurance in which the nuclear exclusion has been removed.
Finally, the argument is made if the nuclear exclusion were removed from stand-
ard policies, some insurers ma not be able to satisfy claims should a cata-
strophic nuclear incident occur. +k

Critics of retaining the nuclear exclusion, however, point out that although
numerous insurers participating in the nuclear pools might cut back on their
pool participation if the exclusion were eliminated, this reduction might be
offset by greater participation in nuclear insurance available through the
standard policies.

These arguments are not easily resolved. To say that the maximum exposures
that would be created by removal of the exclusion are unknown is to say that
the nuclear property risk is uninsurable. If the risk is uninsurable and com-
pensation does not come through third-party coverage, property owners are vul-
nerable to uncompensated loss through no fault of their own. If some losses
would remain uncompensated, the present system--even though it might be the
best that could be devised--falls far short of the ideal. On the other hand,
it must be recognized that a solution to covering a risk that is uninsurable in
the traditional fashion is to handle it in a nontraditional fashion. This non-
traditional coverage is precisely what the Price-Anderson system attempts to
providel. The mere fact that Price-Anderson is used, however, is not conclusive
that this risk really is uninsurable or that Price-Anderson is the best alter-
native system to traditional insurance that could be devised.

Over the last few years, the National Association of Insurance Commissioners
(NAIC), through its Advisory Committee on Excess Nuclear Limits, has examined
the question of whether insurers could include in their standard policies cover-
age for nuclear property damage. In early December 1982, the NAIC approved a
report calling for a study of this question. It is expected that the NAIC
study will further clarify this controversial question.

THE CONDITION OF THE NUCLEAR INDUSTRY AND THE NEED FOR PRICE-ANDERSON

In testimony submitted in support of the initial enactment of the Price-Anderson
Act in 1957 and in renewals in 1965 and 1975, companies in the nuclear industry,
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including utilities and suppliers, indicated that they would probably not par-
ticipate in the nuclear industry without a liability limitation such as that
provided under Price-Anderson. In the preparation of this report, no attempt
was made to do an independent analysis of the condition of the nuclear industry
in 1983. Instead, the opinions of members of the industry as expressed publicly
or as ascertained by the NRC in informal discussions with the industry are
reviewed.

The so-called "nuclear industry," as it is considered in the Price-Anderson con-
text, is an industry to the extent that each of the numerous entities making up
the group contributes in some way to the design, construction, or operation of
nuclear power plants. Although electric utilities own and generally operate
the plants, hundreds of companies provide components or services for the con-
struction and operation of the plants. The vast majority of the participants
in the nuclear industry do most of their overall business in nonnuclear pursuits
and are thus considered to be members of industries other than the nuclear
industry. Nonetheless, they contribute to the construction and operation of
nuclear plants and are covered in those nuclear activities under the omnibus
provisions of the Price-Anderson Act. The financial condition of the nuclear
industry is, therefore, a complex phenomenon relating to a diverse group of
entities.

An assessment of the financial condition and outlook of the electric utility
sector of the nuclear industry depends on the point of view of theassessor and
the assumptions made. There is no consensus among knowledgeable authorities on
the financial health and future of this sector. Certain segments of the
utility industry itself, although acknowledging recent economic gains among
some investor-owned utilities, perceive the industry in general as being in a
difficult financial situation. Two well-publicized examples of this situation
are General Public Utilities, the investor-owned electric utility holding com-
pany that suffered the accident at Three Mile Island, and Washington Public //
Power Supply System, an organization of public utilities that faces possible
default due to cancellation of a major portion of its nuclear construction
program. Thus, although members of the industry are willing to acknowledge -3-
recent gains in allowed earnings by regulators, they still believe that the
industry faces long-term difficulties in load growth and in the regulatory and
political climate. Some utility regulators and stockbrokers, however, take an
optimistic view of the electric utility industry in general, by pointing to
favorable rate relief and significant recovery of utility stock prices during
the last year or so. There is a widespread attitude among•regulators that they
are doing their part to assist utilities and that any prob ems are largely
unrelated to rate regulation. Although many utilities are using a capital
minimization strategy in which plants are being postponed, there is industry
concern that such a strategy makes these utility securities appear more attrac-
tive in the near term at the cost of risking future electricity shortages.
Because of such possible shortages, assumptions of energy and electricity
demand by the end of the century are critical in judging the wisdom of utility
strategies that minimize new plant construction during the present period of
excess generating capacity.*

*See The Future of Electric Power in American: Economic Supply for Economic
Growth, DOE/PE-0045, Department of Energy, June 1983, Chapter 6.
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Based on currently available information, no new nuclear plants can be identi-
fied that would receive construction permits after August 1, 1987, the expira-
tion date of current Price-Anderson provisions. Under the terms of the Price-
Anderson Act, even if the Act were to be allowed to expire on August 1, 1987,
every reactor that was issued a construction permit before that date would be
brought under the Price-Anderson system for the life of the operating license
for the facility. Because Price-Anderson will apply to all reactors that can
presently be identified and given the absence of indicators of specific plans
to build nuclear plants in the future, it could be argued that there is no need
for an extension of Price-Anderson beyond August 1, 1987. On the other hand,
industry argues for preserving the option of building nuclear plants in the
future when the need arises and when current financial constraints are eased.
It sees the continued existence of liability protection, such as that provided
by Price-Anderson, as one factor in preserving that option.

The importance of Price-Anderson in preserving the nuclear option is difficult
to judge. Critics of Price-Anderson would argue that if nuclear power is as
safe as the nuclear industry asserts, then the special system provided by the
Act would not be needed in the future. But the potential burden on owners of
new nuclear plants to operate without Price-Anderson while present owners con-
tinue to operate under the Act might be critical in decisions on undertaking
nuclear facilities in the future. Furthermore, the cost to the utility of'
selling its securities is dependent in large part on the risk perceived by
investors to be inherent in the securities. That is, if investors feel that
there is a significant possibility of loss of their investment or that dividends
or interest may not be paid as scheduled, the company's cost of capital will
increase commensurately. Likewise, the interest rate paid by a company on a
short-term debt is determined by its credit rating. The credit rating is pri-
marily a measure of the probability that the borrower will make interest and
principal payments as scheduled. An assessment of the borrower's ability to
make future payments includes an analysis of his other obligations and the
possible outcome of pending claims and lawsuits against him.

If a company is exposed to the possibility of unlimited liability arising from
a nuclear accident (even though the likelihood is low), the cost of outside
financing may very well be increased. Independent auditors and members of the
financial community have indicated to the NRC staff that a lack of liability
coverage and/or liability limitation for nuclear accidents would have to be
disclosed to investors under existing Securities and Exchange Comnmission (SEC)
rules and generally accepted financial accounting practice. Securities rating
services have also indicated that they would consider such liability exposure
to be a significant rating factor. According to members of the financial com-
munity, investors and lenders would be sensitive to such potential liability
and to the uncertainties surrounding a possible nuclear accident. It is con-
ceivable under those circumstances that the borrower could not obtain outside
financing at a cost considered reasonable or could not obtain financing at all.
In this regard, General Public Utilities and its directors settled a suit by
stockholders for an estimated $20 million. The suit claimed that stockholders
had not been informed of the financial risk of a major accident.

Some care must be taken in placing weight on perceived financial risk because
of the existence or absence of Price-Anderson. In isolation, questions of
liability losses, especially unlimited liability losses, would be identified
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as important to the cost of financing. But any accident that would include a
catastrophic liability loss would almost inevitably involve a catastrophic lass
to the reactor asset itself. Except for a flurry of concern relating to the
adequacy of property insurance for power reactors that was evident during the
attempts to raise funds through Congressional action to help pay for the clesnup
of the Three Mile Island accident, there has been no noticeable sustained pres-
sure from the investment community to ensure that their assets are "fully"
insured for catastrophic losses. Therefore, the actual impact on the cost of
financing future nuclear plants of perceived higher risks of liability losses
alone is open to question.

The attitude generally expressed by the suppliers who provide a variety of
products and services to the nuclear industry is that limitation of liability
is essential to their participation in the nuclear industry. Many of the sup-
pliers are relatively small entities and derive most of their sales and profits
in non-nuclear activities. They have indicated that they would not risk the
possibility of complete loss of their investment as a result of the exposure to
unlimited liability (in the absence of Price-Anderson omnibus coverage or alter-
nate coverage) arising from a nuclear 'accident. They also have indicated the
likelihood that they would probably stop supplying the nuclear industry rather
than expose themselves to such a risk, however unlikely an accident might be.

A number of suppliers serve non-nuclear industries in which there is also the
possibility of massive liability caused by the supplier's faulty product or
service. Each supplier indicated that it was protected by commercial liability
insurance for these non-nuclear risks. For example, one nuclear steam system
supplier carries liability insurance for injury to third parties resulting from
defective components that it produces for fossil-fueled power plants. Several
trucking companies that transport new nuclear fuel and spent nuclear fuel also
carry other hazardous materials such as explosives and petrochemicals. Each
carries liability insurance against the risk of third-party claims following an
accident involving non-nuclear cargoes. One trucking company indicated that if
it lost Price-Anderson coverage and could not get alternate coverage, it would
discontinue carrying spent fuel. (The company said that it would probably
continue carrying new fuel, however, because the potential for a serious radio-
active release is absent with fuel not yet irradiated.) The supplier and
trucking companies contacted indicated that they considered the amount of
commercially available liability insurance to be adequate for non-nuclear risks
but not for nuclear risks. Most likely such views are based on visceral
reactions rather than on any objective analyses of relative risks.
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Table II.1 Unresolved safety issues for which a final technical
resolution has been completed (as of February 1983)

Task Title Report number Date Implementation status

A-2 Asymmetric Blowdown
Loads

A-6 Mark I Short Term Program

A-7 Mark I Long Term Program

NUREG-0609

IUREG-0408

NUREG-0661

Nov. 1980

Dec. 1977

July 1980

A-8 Mark II Containment Pool
Dynamic Loads

A-9 Anticipated Transients
Without Scram

A-10 Boiling Water Reactor
Nozzle Cracking

A-i1 Reactor Vessel Material
Toughness

A-24 Quantification of Class
IE Safety Related
Equipment

A-26 Reactor Vessel Pressure
Transient Protection

A-31 Residual Heat Removal

A-36 Control of Heavy Loads
Near Spent Fuel

A-39 SRV Pool Dynamic Loads***

NUREG-0808

NUREG-0460,
Vol. 4

NUREG-0619

Aug. 1981

Sept. 1980

Nov. 1980

Oct. 1982

NUREG-0588,
Rev. 1

NUREG-0224

July 1981

Sept. 1978

Additional licensee re-
sponses under review.

Complete

Licensees are performing
analyses and installing
modifications in accord-
ance with Commission order.

Implemented as a part of
the OL review of each
Mark II containment.

Three proposed rules
issued for public comment.*

Detailed implementation for
each licensee in progress.

Complete--provides an
improved procedure for
performing fracture
toughness analysis.

Implementation included in
rulemaking on environmental
qualification in progress.*

Complete

Implementation on operating
reactors incomplete.

Detailed implementation for
each licensee in progress.

Complete--method to obtain
credit for higher opera-
tional pool temperature
limits for BWR containments
with quencher devices and
provides acceptance cri-
teria of SRV hydrodynamic
loads.

Licensee responses under
review.

No Formal Re-
port SRP 5.4.7,
Rev. 2-

NUREG-0612

1978

July 1980

Oct. 1982

A-42 Pipe Cracks in Boiling
Reactors

NUREG-0313 July 1980

*The
*;SRP

*,hh*SRV

final rule will determine the licensing requirements.
denotes Standard Review Plan (see NUREG-0800, Section
denotes safety relief valve.

5.4.7, July 1981).
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Table 11.2 Schedule for resolution of current unresolved safety issues

Schedule for final
Task no. Unresolved safety issue staff report as of

February 27, 1983

A-I Water Hammer December 1983

A-3 PWR Steam Generator Tube Integrity July 1983

A-4 PWR Steam Generator Tube Integrity July 1983

A-5 PWR Steam Generator Tube Integrity July 1983

A-12 Steam Generator and Reactor Vessel Supports October 1983

A-17 Systems Interactions October 1984

A-40 Seismic Design Criteria July 1984

A-43 Containment Emergency Sump January 1984

A-44 Station Blackout March 1984

A-45 Shutdown Decay Heat Removal Requirements October 1985

A-46 Seismic Qualification of Equipment in Operating April 1984
Plants

A-47 Safety Implications of Control Systems March 1985

A-48 Hydrogen Control Measures and Effects of June 1985
Hydrogen Burns
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Table 11.3 Summary of Crobabilistic w4ra4Assessments)

Reactor Reactor
Sponsor Plant type vendor

NRC--Reactor Safety Study (RSS)

NRC--Reactor Safety Study
Methodology Applications
Program (RSSMAP)

NRC--Interim Reliability
Evaluation Program (IREP)

Industry

Peach Bottom
Surry

Calvert Cliffs Unit 2
Grand Gulf Unit 1
Oconee Unit 3
Sequoyah Unit I

Crystal River Unit 3
Arkansas Nuclear One
Unit 1
Browns Ferry Unit 1
Calvert Cliffs Unit 1
Millstone Unit I

Limerick Unit I
Big Rock Point
Indian Point 2
Indian Point Unit 3
Zion Unit I
Oconee*
Seabrook Unit 1*
Millstone Unit 3*
Shoreham
GESSAR II*
Susquehanna*
Browns Ferry Unit 1*
Midland*

Biblis B (German)
Barseback (Sweden)
Kuosheng (Taiwan)*
Ringhals (Sweden)
Sizewell B Analysis
(UK)

BWR
PWR

PWR
BWR
PWR
PWR

PWR

PWR
BWR
PWR
BWR

BWR
BWR
PWR
PWR
PWR
PWR
PWR
PWR
BWR
BWR
BWR
BWR
PWR

PWR
BWR
BWR
PWR
PWR

CE
GE
B&W
W

B&W

B&W
GE
CE
GE

GE
GE
W
W
W
B&W
W
W
GE
GE
GE
GE
B&W

GE
W

Foreign SIEMENS
ASEA-ATOM
GE
W
W

*Not completed as of June 1983.
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Table 11.4 Safety improvements resulting from operational occurrences

Plant/date Event Resulting safety improvements

Three Mile Island Unit 2
March 28, 1979

Crystal River Unit 3
February 26, 1980

Davis-Besse Unit 1
April 19, 1980

Browns Ferry Unit 3
June 28, 1980

Improper decay heat
removal and partial
destruction of core

Loss of non-nuclear
instrumentation (NNI)
and integrated control
system power

Temporary loss of
decay heat removal

Partial scram system
failure

Numerous industry-wide improve-
ments in design, operation,
operator training, personnel
requirements, instrumentation
and controls, onsite and off-
site emergency preparedness.

B&W plant operators committed
to reducing the likelihood of
NNI failure as well as up-
grading operator training to
respond to the loss of NNI.

IE. Bulletin 80-12 required
extensive revision of procedures
involving alternative methods
for decay heat removal, assuring
adequate and reliable instru-
mentation, and pre-conditions
for allowing a redundant decay
heat removal system to be
taken out of service.

IE Bulletin 80-17 and supple-
ments required all BWRs to
inspect and modify the scram
discharge volume (SDV) and to
upgrade procedures to eliminate
and mitigate scrams caused by
the failure of the SDV.
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SECTION III. OTHER RELEVANT PRICE-ANDERSON ISSUES

CAUSALITY AND PROOF OF DAMAGES

Serious offsite exposure after a nuclear incident will give rise to two cate-
gories of claims: (1) the cost of treatment of immediately recognized radia-
tion illness (acute effects); and (2) the cost of injuries that only appear
years later (latent effects). The early injuries can be handled much like all
other tort cases for personal injury. Latent effects, however, present a
potentially serious problem. Although the Price-Anderson Act provides for
recovery of losses from latent effects for up to 20 years after the incident,
two problems are apparent. One is the identification of persons receiving the
latent injuries from the incident rather than from other causes. The other
problem is how to allocate a fixed-dollar coverage among the claimants for
early injury and those claiming injury perhaps decades later.

The review of causation and proof of damages deals with the problems of just
compensation to persons who may receive personal injury resulting from nuclear
accident-related radiation exposure. These problems arise principally at low
levels of exposure where the injury may not be apparent for a number of years
and, in addition, cannot be diagnostically separated from radiation-induced
injuries from other sources (e.g., solar radiation and medical X-rays). More-
over, most cases of cancer and birth and genetic effects--the latent effects
of low level radiation--are caused by sources other than radiation.

Use of scientific knowledge to identify persons injured by radiation from the
incident is not promising in establishing a legal basis for a claim of damage.
Acute effects of radiation include headache, dizziness, vomiting, and general
malaise. These symptoms unfortunately cannot be distinguished from general
stress symptoms that likely would be present in a population that has recently
experienced a nuclear accident nearby. Some of these symptoms were observed
following the accident at Three Mile Island. However, the radiation doses
were too low (less than 0.1 rem) to account for their occurrence.

Thus, even the use of symptoms to identify early radiation effects is subject
to considerable uncertainty. These symptoms do not appear. from radiation
unless doses exceed about 100 rem and therefore cannot be used to identify
damage in the low-dose range. The latent effects of radiation (i.e., cancer,
and birth and genetic effects) have multiple causes that cannot be identified
by direct observation. The use of statistical analysis to estimate increased
injuries is likewise of no help. It is estimated that an accident with 1000
times the release of TMI would cause a 0.2 percent increase in cancers over a
30 year period. Such a change is not distinguishable statistically from
normal variation in these rates.

Tests of blood cell composition and chromosome aberrations can identify radia-
tion damage. A decline in certain blood constituents can be a useful clinical
indicator of moderate to high exposures, but not for low level exposures.
Chromosome damage can be caused by numerous agents including radiation.
Increases in chromosome aberrations can be detected at 15-20 rems; however,
these tests would be impractical to apply to a large population.
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Mile Isl d reactor, settled a suit by stockholders for $20 million. The
suit claim that stockholders had not been informed of the finan ial risk
of a major a cdent. //

a/
The attitude geh rally expressed by the suppliers who providea variet of

products and ser ces to the nuclear industry is that liabili.ty protection and

limitation is esse ial to their participation in the nucl~ar industry. Many

of the supIpliers are elatively small entities and derive most of their sales

and profits in non-nuc ~ar activities. They have indicated that they would

not risktepsiblit of complete loss of their investment as a result of

the exposure to unlimited l•iability (in the absence of Price-Anderson omnibus

coverage or alternate coverage) arising from a nuclear accident. They also

have indicated the likelihood that they would probably stop supplying the
nuclear industry rather than effose themselves ty such a risk, however unlikely
an accident might be. /

A number of the suppliers serv onuclear •-ndustries in which there is also.
the possibility of massive liability eusesby the supplier's faulty product

or service. Each supplier indicated th tiit was protected by commercial

liability insurance for these non-nudce risks. For example, one nuclear

steam system supplier carries liabilite intrance for injury to third parties

resulting from defective components )•at it roduces for fossil-fueled power
plants. Several trucking companies./hat transhart new nuclear fuel and spent

nuclear fuel also carry other hazardous materia l~such as explosives and
petrochemicals. Each carries ljoaility insurance a.ofinst the risk of third-

party claims following an accident involving non-ni~lear cargoes. One trucking
company indicated that if ( lost Price-Anderson cov'age and could not get

alternate coverage, it war1d discontinue carrying spenafuel. (The company

said that it would probably continue carrying new fuel, owever, because the

potential for a seris radioactive release is absent with, fuel not yet

irradiated.) The pplier and trucking companies contacted indicated that

they considered e amount of commercially available liabili\• insurance to be

adequate for n-nuclear risks but not fornuclear risks...

11-9



/

In summary, only a small percentage of the population exposed to low-level
radiation would develop latent injuries, and, of those who do, it would be
impossible to distinguish these individuals from others in the population who
develop these same maladies. If it were considered desirable to construct a
compensation scheme under Price-Anderson, these unknowns would present a
formidable challenge.

If the system were simplified and compensation were made to all persons exposed
above some threshold level, this may result in overcompensating those who
never experience any radiation-related effects and undercompensating those
who later suffer illness that is arguably related to their exposure. If the
court set aside a fund for later claims based on the occurrence of cancer and
birth and genetic effects in the surrounding population, the fund could be

Q,
j,

exhausted from just a few claims based on the recent size of tort claims. If
Congress decided to go beyond Price-Anderson and compensate all claimants,
payments would far exceed the current Price-Anderson limits.

In recent years, and particularly in 1982, Congress has been active in the
radiation compensation field, spurred by many claims filed against the govern-

~ ment alleging injury from the atomic testing program in the 1950s and 1960b
and from work in the uranium mines. Some bills were limited in effect to
modifying the burden of proof in such cases (i.e., providing a presumption of
causality if the plaintiff is able to meet certain evidentiary requirements). u
Other, more extensive bills would create a probabilistic method of recovery to \
be applied by the courts functioning in an administrative capacity. A portion ,
of one of these bills (S. 1483, sponsored by Senator Hatch) was enacted into
law as part of the Orphan Drug Act, and requires the Department of Health and
Human Services to publish "radioepidemiological tables," which will correlate \C4
dose with a probability of contracting various forms of cancer. Further
legislative developments regarding the atomic testing cases may be expected in
upcoming sessions of Congress. Although none of these bills have any direct
impact on the Price-Anderson system, the approaches to compensation for
radiation-related injuries which they suggest should be studied to consider

eir possi e applicability to activities covered by Price-Anderson.4 Q| :

LIMITATION OF LIABILITY AND THE SUBSIDY ISSUE

Two provisions of the Price-Anderson Act are frequently cited as creating
"subsidies" (i.e., grants of something of value usually provided by a govern-
ment to a subset of the population for the public good). These provisions are
the promise to indemnify and the limitation of liability. Before the actual
payment of indemnity, the promise to indemnify is devoid of any identifiable
and significant present cost. Similarly, in the absence of being triggered,
the limitation of liability is costless. However, some argue that certain
utilities may be relieved of the burden of maintaining assets sufficiently
liquid to discharge their potential liabilities covered by the promise to
indemnify or the limit of liability. Each of these "subsidies" is provided to
that part of the population making up the nuclear utility industry (i.e.,
parties facing potential liability and those who would ultimately pay the
premiums, such as ratepayers and stockholders). If indemnity were to be paid,
the burden would rest on the taxpayers. If damages from a nuclear incident
exceeded the limitation of liability, and no further compensation was made by
Congress, the burden of this subsidy would rest on the uncompensated victims
of the incident.
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Still another problem is the period of time needed before some latent

injuries resulting from radiation exposure due to a nuclear accident are

identifiable. Cancers resulting from exposure to carcinogenic agents

generally have long latent periods, often decades following exposurejand

radiogenic cancer is no exception. The shortest minimal latent period

(the time interval following exposure during which there is no clinical

manifestation of the disease resulting from the exposure) for radiogenic

cancer, established through epidemiological studies of exposed popu-

lations is about 2-3 years for leukemia and bone cancer. For other

cancers~the minimal latent period is at least 10 years. The period of

increased risk for leukemia and bone cancer appears to be limited to 25

years. For other cancers~the present evidence suggests that the in-

creased risk could persist for a lifetime, and clearly can persist for

several decades. This information indicates that the 20-year statute of

limitations for public injury claims under the Price-Anderson Act is

probably too short to permit the identification of all latent injuries

resulting from some nuclear accidents.
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modifying the burden of proof in s1 cases (i.e., providing a presumption of
causality if the plaintiff is able I meet certain evidentiary requirements).
Other, more extensive bills would Areate a probabilistic method of recovery to
be applied by the courts functio ,ing i' \an administrative capacity. A portion
of one of these bills (S. 1483 \sponsored\by Senator Hatch) was enacted into
law as part of the Orphan Dru;gAct, and requires the Department of Health and
Human Services to publish "radioepidemiological tables," which will correlate
dose with a probability ofi'ontracting variou forms of cancer. Further
legislative developments iegarding the atomic\esting cases may be expected in
upcoming sessions of Coigress. Although none o' these bills have any direct
impact on the Price-AMderson system, the approaclhs to compensation for
radiation-related inluries which they suggest coul be applied to such inju-
ries caused by an cident at a commercial nuclear ~cility.

LIMITATION OF LA ILITY AND THE SUBSIDY ISSUE

Two provisiosio of the Price-Anderson Act are frequently ted as creating
"subsidies '!(i.e., grants of something of value usually pr vided by a govern-
ment to a /subset of the population for the public good). T se provisions are
the promise to indemnify and the limitation of liability. Be ore the actual
paymen / of indemnity, the promise to indemnify is devoid of an identifiable
and 5,gnificant present cost. Similarly, in the absence of bei triggered,
the/limitation of liability is costless. However, some argue that certain
ut lities may be relieved of the burden of maintaining assets sufficiently

quid to discharge their potential liabilities covered by the promiSe to
tindemnify or the limit of liability. Each of these "subsidies" is p.•vided to
that part of the population making up the nuclear utility industry (i.e.,
parties facing potential liability and those who would ultimately pay yth
premiums, such as ratepayers and stockholders). If indemnity were to be~aid,
the burden would rest on the taxpayers. If damages from a nuclear incident,
exceeded the limitation of liability, and no further compensation was made by
Congress, the burden of this subsidy would rest on the uncompensated victims \

of the incident.

111-2



The size of each subsidy is a matter of speculation. Each subsidy has a
possible value, even in the absence of a nuclear incident evoking payment df
indemnity and/or activating the limit of liability. The size of the subsidy
in the event of triggering the limitation of liability is ultimately dependent
on the application of comprebensive and detailed probability and risk assessment
estimates.

Impact of Subsidies on Availability of Liability Insurance

Subsidies may have affected the availablity of both primary and secondary
nuclear liability insurance but in different ways for each. The interest of
the Congress and NRC in reducing the size of the maximum possible federal
indemnity has led to the creation of the secondary level of insurance and has
directly influenced the price and amount of the insurance. Both the pos-
sibility of indemnity and the limitation of liability may have encouraged some
increase in the number of operating facilities by reducing the financial risk
facing nuclear utilities. The impact of the limitation of liability subsidy
on the price of the secondary insurance is less apparent and open to question.

A case can be made that the existence of the promise to indemnify has impeded
growth in the demand for higher limits of primary insurance per nuclear inci-
dent. This is because, for any nuclear liability incurred by a utility beyond
the available nuclear insurance, the utility would be entitled to indemnifica-
tion and would thus have no incentive to purchase additional insurance. A
case--possibly not as strong--can also be made that the subsidy has impeded
the growth of supply as otherwise might have occurred. Insurers have tended
to increase nuclear property insurance capacity as a result of pressure placed
on them by utilities. Because utilities are covered by Price-Anderson, such
pressure for liability insurance has not been apparent. The result, therefore,
is that the quantity of such insurance, as measured'by the limit per nuclear
incident, is probably less than could have been expected in the absence of
such a subsidy.

Logic suggests that, with respect to insurance not in excess of $560 million
per nuclear incident, the limitation of liability should not influence either
the quantity of:such insurance (as measured by the limit per nuclear incident)
or its price. 'With regard to insurance that would respond to damages in
excess of $560 million from a nuclear incident, the possibility is not fore-
closed that in the absence of the limitation of liability some type of excess
insurance conceivably could have been developed.

Arguments For and Against Retaining the Limitation of Liability

Whether, and to what degree, the limitation of liability should be considered
a subsidy, the limit of liability may well be the single most controversial
aspect of the Price-Anderson Act. Several arguments have been raised both for
and against the limit of liability and were considered by Congress in each of
its extensions of the Act.

The arguments in favor of retention include the following:

(1) The limitation reduces the probability of--but is no guarantee against--
financial catastrophe befalling any nuclear utility.
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and against the limit of liability and- e•c-hidfeod'by-ongress in each of
its extensions of the Act.
The arguments in favor retention int .;ude the following:

(1) '-.T~he liml'tation reduces robability•b f-but is no guarant against--
financialý catastro he bef all- • ....... .. ...

(2) It teduces the probability of financial disaster striking a nuclear
supplier.

(3) The limitation emphasizes the national character of a major nuclear
accident and the promise of Congress to review the situation and to take
"necessary and appropriate action" if damages appeared likely to exceed
the limitation.

(4) The limitation, coupled with a court-approved plan to coordinate bene-
fits, promotes equity among claimants with respect to amount of the
compensation each is to receive relative to the damages sustained.

(5) The limitation represented the necessary condition for industry
acceptance of legislation providing for the waiver of defenses
provisions.

The arguments against retaining the limitation include the following:

(1) It denies victims full use of traditional tort remedies in the. event of a
nuclear incident producing damages in excess of the limitation.

(2) if the limitation were exceeded, and fully compensating Congressional
action were not taken, the cost of the accident would shift to the
uncompensated victims. . -{ 4 -tL -'- rcs .,h3• ecL.-• La,) 'Qf-•. •

4 . $ C7kcJ. .' -C r
(3) When coupled with the nonavailability of first-party nuclear insurance

for members of the public, the limitation could leave members of the
public unable to exercise their own prudence to protect themselves
against loss of their own property through radioactive contamination.

(4) The limitation may distort the proper allocation of resources.

(5) The limitation encourages the development of a technology regarded by
some as unnecessarily risky.

Proposals for Alternative Limits of Liability

Over the years, a number of critics and observers have suggested retaining and
increasing the limit of liability. Although any amount could be chosen for
such an increase, two in particular have been suggested and are examined for
their merits.

The present liability limit could be raised to $1.8 billion, the figure
achieved by adjusting for inflation the $560 million limit established in
1957. Such a limit would recognize that although the $560 million was an
arbitrary figure, at the very least the impact on that amount caused by
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inflation should be recognized. Presumably, the new .limit would continue to
be adjusted upward by both the addition of new reactors and inflation. The
increase in the limit to $1.8 billion could be brought about by increasing the
retrospective premiums from $5 million to $20 million per reactor.

It should be. noted, however, that the limit of liability was not meant to be a
genuine measurement of the economic co~sts of an accident and it might be
.inappropriate to inflate that figure so long as it can still be supported as
one that is sufficient to c'over most contingencies.. .Further, as discussed in
Subject Report I, an increase in retrospective insurance premiums to $20
million per reactor could prove financially difficult for a number of utilities.

Another alternative would be. to raise the present liability limit to $5 billion,
a figure proposed in bills introduced to Congress (e.g., H.R. 6390, 97th
Congress).

One rationale for establishing the limit at $560 million in 1957 was that such
an amount would not significantly disturb the federal budget. Since federal
expenditures in. 1983 are approximately 10 times the level that they were in
1957, a $5 billion limit, or approximately 10 times the $560 million limit,
would be consistent with this earlier rationale. Obviously, a $5 billion
limit would provide additional assurance that a larger number of claimants

would receive adequate compensation in the event of a nuclear accident.

To establish a limit of $5 billion, a system of government indemnity would
have to be reintroduced. It remains to be seen how much support there would.j
be in the Executive Branch or the Congress for a iase~~of'--i
government indemnity. Furthermore, it is likely that such an increased limit
would also necessitate increasing retrospective premiums.

UNLIMITED LIABILITY BUT LIMITED ANNUAL PREMIUM PAYMENT

Because of the controversy surrounding the limitation of liability, any innova-
tion that could lead to elimination of that limitation while protecting the
financial solvency of the nuclear utilities (and any other person or organiza-
tion who might be liable for a nuclear incident) deserves thorough evaluation.
One such innovation is described below.

Under this arrangement, the present limitation of $560 million per nuclear
incident would be repealed. Instead, liability for damages would be subject
to a different type of limitation and would consist of the following elements:

(1) Primary financial protection, if any, as represented by the applicable
nuclear liability insurance issued by the nuclear insurance pools. (The
current level of this protection at the maximum is $160 million. For a
given utility, however, this insurance cannot be assumed to be available
for any ensuing nuclear incident. The amount of insurance remaining in
force after payment of claims is reduced by the amount paid under the
terms of the policy until reinstated.)

(2) Secondary financial protection as it would become available year by year.
That is, a utility could be liable each year, without any limitation on
the number of years, to the maximum amount it could receive as secondary
financial protection funded by the retrospective premiums assessed against
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all participants in the secondary financial protection program. Ti4bility
claims paid during the year would be equal to the amount collected for
that year under the secondary, financial protection program. If gne reactor
suffered .a nuclear incident, the persons liable for that incident, would.
be entitled to all the retrospective premiums assessed. If each of two or
more utilities had suffered a nuclear incident or if any one utility had
suffered two or more incidents, funds provided by the secondary financial
program would have to be allocated among the victims of the incidents.
Alternatively, the retrospective premiums would be collected each year
for each of the incidents without allocation.

Under the arrangement contemplated, the maximum retrospective premiums payable
by a licensee in any one year would be established by statute. Although all
utilities subject to retrospective premiums could owe that maximum assessment
for each of several years, the participating utilities would not owe any more
per.year than that annual maximum. Any utility liable for a nuclear incident
(or any others liable under the utility's omnibus coverage)--aside from claims
payable out of the utility's primary nuclear liability insurance proceeds--
would owe no more during any one year in public liability claims than it.could
pay by use of the secondary.financial protection proceeds. Thus, although
there would be no dollar limit on the total liability for a nuclear incident,
those liable would be protected in any year from having to pay more claims
than could be financed out of the primary and secondary nuclear liability
insurance proceeds. All utilities could face a long-term series of future
payments but, with the approval of their state regulatory agency, could have
an equally long-term stream of in-flowing cash as a result of rates that would
reflect this obligation.

,The practicality of this system is improved significantly by the fact that
claims arising as the result of a nuclear incident are likely to require up to
several years to develop. Some claims would be likely to emerge faster than
would others. On balance, perhaps the primary insurance proceeds and the
stream of year-by-year secondary insurance proceeds would be sufficient to
satisfy the judgments or the out-of-court settlements as the claims were
resolved. If so, this system would provide the utility liable for a nuclear
incident the funds with which to compensate victims of the incident and, at
the same time, would permit elimination of the limitation of liability per
nuclear incident that is a part of the present Price-Anderson system.

If the system described here were to be adopted, several problems would have
to be resolved. One problem pertains to the priority of claimants in the
situation where claims would come to maturity faster than the proceeds would
become available for paying such claims. Criteria would be needed to estab-
lish priority among claimants. This could reasonably be done by a court
having jurisdiction over all of the claims following an accident.

A second problem occurs when several sites experience nuclear incidents. If
these incidents occur only once or twice, this system should function smoothly.
The maximum retrospective premiums payable per reactor per year by each nuclear
utility would be at least as large as under the existing system and perhaps
much larger. This stream of funds available to pay nuclear liability claims

=fche 1la i~h~o 'ldarry ovetrslightly, nq fundamen.knl breakdb.n in t
. l mght -not. bŽe burdened- du: Kb
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might be adequate to dispose of the claims about as fast as they would arise.
If the claims should carry over slightly, no fundamental breakdown in the
system necessarily would occur. Utilities might not be burdened unduly by
paying the sizable retrospective premiums year after year until all the claims
stemming from the nuclear incident(s) were finally paid.

In the highly unlikely event of several nuclear incidents occurring during a
short period, the system might be placed in jeopardy. This situation is very
unlikely, but in the extreme case would be possible. With each incident
producing its own set of claims, the funds generated by the retrospective
premiums would have to be shared over a wide group of claimants, possibly
leading to delaying full payments to claimants for several years. Assuming
the system were continued and that no relief were provided from other sources,
the utilities could be obliged to pay the annual retrospective premiums indef-
initely without ever reducing the size of their obligations.

_A4"N'S ITfb9H .11Te NT*1~FfeNAT

othb area where possible changes in the Price-
Fnsidetion concerns the definition of public liability. The Act
enerally een interpreted to provide the Commission's sole legis ive aut -
ity to requ e its licensees to maintain "financial protectio " to respond oIpublic liabilit•y" claims. However, difficulties with the •initiori ofpu blic l'iability'•have occurred with-.respect to covering a nite and offsite•econtamination of terials licensees. Additionally etermining whether to•andate priority for •contamination expenses for z6perty insurance require-uets for reactor licen es has also depended o ~he definition of public •

ith respect to materials lice hees, er one interpretation of existing
•uth ritythe NRC can .(l) requir •.a lropriate levels of onsite coverage for,•Iecontamination under "Section 161•f the Atomic Energy Act (which authorizesthe NRC to establish requiremts, to M~nimize danger to life or property); •r•2) require both onsite an offaite cov~rage, but by so doing--because ofSo ssible precedence Sect~Lon 170 of the Ac•..nd related definitions of public•iability and financ~e4 protection--require surance and indemnity coverage•or offsite that •i~ht be far in excess of tha Nustified for most license ~s•nthe basis o~-d~ealth and safety. In contrast,•b requiring nothing, NRCj hasno assuranc9.'that materials or fuel cycle licensees would have adequate fi ian-vial res.ou~ces to decontaminate offsite areas after an\accident.. However,]•nothep interpretation is possible that would result in'•i~ancial surety •r•.icyisee responsibility for cleaning up contaminated proper~~s being lega ly•1iStinguishable from third-party liability insurance under the rice-Ander lon•ystem. Under this interpretation such surety may be required o•d.licensee•

h o o h e wi e c ov e r e d u n d e r ~t h e -Pri-c e t •7 s 'ys 't •Th as an eXt ieT % l e-of .-N R 's
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Ele nts that were critical in the drafting of.L. .P.iCe-Ande.o..ct .in
and i its extensions continue to be pivotal in the present study of the ict.
These e \euts are:7

(1) The c dition and prospects of the nuclear industry and the pep/eived
needs o that industry to have a system to provide it with fidancial
protectio to meet claims by members of the public for injurý and damage
caused by t\e use of nuclear materials and facilities. /\ /

) The degree to ýhich private insurance could provide fidancial protection
to the nuclear industry to meet these claims.t...t

The need for the government to supplement the finyncial protection
provided through insuiance, to assure protectio /of the public so that
claims are promptly and ,quitably paid, and to/ake adjustments to norma
state tort law so that the\system of protect on can operate in its
intended fashion. /

(4, Consideration of the current knowledge of nuclear safety to allow other
elements to be put in perspective both fn terms of need for financial
protection and appropriate levels 0qfpuch protection.

INMUSTRY NEED FOR PRICE-ANDERSON

When the Act was first enacted in 19•7, nuclear power was in its early stage
of 1conversion from a Federal government monopo y to a government-encouraged
pr vate enterprise. The Act was ýAtended to ovet.;ome reluctance to partici-
pare by the nascent industry woryied by the possiblity of catastrophic,
uninsured claims resulting fronya large nuclear acci4ent. Congress was also
concerned with the prospect o .delays or failures by t4e public in receiving
commpensation for injuries an damages caused by such aciidents. By 1965, whin
the first ten-year extensioz of the Act was being considered, a handful of
nuclear power reactors wag coming into operation and the nUclear industry
c. sidered itself on the/verge of expanding into nuclear power generation.
TIus, the need for continued operation of the Price-Anderson .'system for the
f 9 rthcoming ten yearsy as agreed to be critical for the unrestqcted develop
ment of nuclear pow . By the time the second extension of the Act was bein
c nsidered in 1974 ,and 1975, the construction and operation of ut ity-owne
nuclear power was/in large-scale development with dozens of plants n opera on
or under constr tion and with hundreds more being contemplated to b Iin
operation by tke end of the century. The industry urged not only tha6,,the Pct"
be extended/t also that this action be taken by Congress as early as ' ossble
so that an:uncertainty about extension would not break the momentum in nuc ear
power dev opment.S /

With respect to future power plants, the nuclear industry in the early 1980
•ontr~ists greatly with the industry in the periods of the earlier extension .
of ýrice-Anderson. Few construction permit applications are under review a
the vN-and-no--.dditi-na-lpapo-nT anticipated before the present Act
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SECTION IV, CONCLUSIONS AND RECOMMENDATIONS
SECTION IV. CONCLUSIONS AND RECOMMENDATIONS

INDUSTRY. AND PUBLIC NEED FOR PRICE-ANDERSON

When the Act was first enacted in 1957, nuclear power was in its early
stages of conversion from a Federal government monopoly to a govern-
ment-encouragedý private enterprise. The Act was intended to overcome
reluctance to participate by the nascent industry worried by the pos-
sibility of catastrophic, uninsured claims resulting from a large
nuclear accident. Congress was al'so concerned with the prospect of
delays or failures in providing compensation to the public for injuries
and damages caused by such accidents. By 1965, when the first ten-year
extension of the Act was being considered, a handful of nuclear power
reactors was coming into operation and the nuclear industry considered
itself on the verge of expanding into large-scale nuclear power gen-
eration. Thus, the need for continued operation of the Price-Anderson
system for the forthcoming ten years was believed to be critical for the
unrestricted development of nuclear power.

By the time the second extension of the Act was being considered in 1974
and 1975, the construction and operation of utility-owned nuclear power
was in large-scale development with dozens of plants in operation or
under construction and with hundreds more being contemplated to be in
operation by the end of the century. The industry urged not only that
the Act be extended but also that this action be taken by Congress as
early as possible so that any uncertainty about extension would not
disrupt nuclear power development.

Another key element in the decisions to extend the Price-Anderson Act in
1965 and in 1974-75 was the belief that the Act provides an essential
mechanism for assuring the prompt availability and equitable
distribution of funds to pay public liability claims in the event of a
nuclear accident.

With respect to future power plants, the nuclear industry in the early
1980s contrasts greatly with the industry in the periods of the earlier
extensions of Price-Anderson. Few construction permit applications are
under review at the NRC and no additional construction permit applica-
tions are anticipated before the present Act expires on August 1, 1987.
As noted in Section II, no construction permit applicants are identifi-
able in the foreseeable future after that date, although applications
for standardized design approvals that could be used for future plants
are likely. Industry views of its financial situation are mixed. Some
feel that although there have been recent gains in allowed earnings by
regulators, the industry faces long-term difficulties in load growth and
the regulatory and political climate. Those utilities that might build
nuclear power plants are subject to powerful financial, load growth,
political, regulatory, and other restraints on their decisions to



develop more nuclear facilities. Many nuclear suppliers express the
view that without Price-Anderson coverage, they would not participate in
the nuclear industry.

It cannot be said at this point that a failure to extend the
Price-Anderson Act for new facilities beyond August 1., 1987 would, in
and of itself, foreclose construction that would otherwise be undertak-
en. It is also uncertain whether extension of Price-Anderson would be
necessary to a renewal of utility interest in nuclear technology.
However, if additional plants are constructed after August 1, 1987, a
failure to extend the Act would deny the public protection benefits of
the Act for those plants.

In considering the future direction of the Price-Anderson Act the
Congress has before it a full range of possible actions from termination
of the Act to its extension unchanged. Modifications could be made to
the system for existing facilities and for new ones with respect to
which no financial commitments have yet been made. Alternatively,
Congress could leave the present program intact for existing and future
.licensees. Congress also has the option of waiting to take action for
future licensees until such time as renewed nuclear power programs
develop. The present situation regarding future nuclear powerplant
development would appear to permit an exhaustive Congressional review of
the future direction of the Act. However, the Commission believes that
in view of the, strong public policy benefits in assuring the prompt
availability and equitable distribution of funds to pay public liability
claims, the Price-Anderson Act should be extended to cover future as
well as existing nuclear power plants. The Commission also believes
that the same amount, type and terms of public liability protection
should be provided for future and existing plants.

Out of Scope
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Since the maximum retrospective premium was established in the Act as an
integral feature of the requirement for maintaining financial pro-
tection, this premium can be increased only by further legislation.
However, consideration should be given to the effect of the size of the
maximum retrospective premium on the financial viability of the partic-
ipating utilities, and consequently on the confidence that the premiums
would be paid in full when needed. In 1975, when the secondary layer of
insurance requirement was enacted by Congress, a model for such
insurance existed in a nuclear-utility self-insurance system for reactor
property. The device of using retrospective assessments has been
expanded into additional and higher levels of nuclear property insurance
established in response to the broader realization, after the accident
at Three Mile Island, that cleanup costs could be much higher than the
property insurance coverage then available. Now, as noted in Section
II, one catastrophic accident or series of such 'accidents can be
postulated that could jeopardize the viability of some utilities called
to pay substantially larger retrospective assessments for property,
liability, and replacement power insurance. Proposals to increase
retrospective premiums should consider all assessments on utilities that
might be made following an accident. A representative of the financial
community testified in 1976 to the reasonableness of raising the

-~rqtroPqegtive premiums for liability insurance to $10 million per
accident' (in contrast to the present maximum of $5 million).

From time to time, commenters on the Price-Anderson Act suggest that
nuclear manufacturers aiid architect engineers be required to purchase
primary insurance and enter into a retrospective insurance agreement for
each power reactor they design or build. While this would increase the
funds available to pay liability claims, there are some questions of
equity that the suppliers would be expected to raise. Suppliers entered
the nuclear industry without this requirement. To apply it now to
existing plants would create a burden suppliers may not have accepted
had they known it would be impose 'd. If implenented only with respect to
future projects, it would have limited benefit in the foreseeable future
in raising insurance capacity. Furthermore, as shown in Subject Report
Dp D-14, equipment costs are only a part of the cost of the completed
planti (construction and financing are the other major costs). Thus, a
$5 million assessment, for example, would represent a much larger
proportional share of the total cost of products supplied by a nuclear
steam system supplier, i.e., cost of products supplied by a nuclear
steam system supplier, than the assessment on a utility. Finally, these
suppliers are not NRC licensees. Therefore, a new regime of permitting
or licensing would be required to enable NRC to place a financial pro-
tection requirement on suppliers.

The insurance pools could raise the maximum level of nuclear insurance
by increasing the basic layer 6f such insurance. This has been done
periodically since 1957. The level is established by the worldwide
casualty and property insurance members of the pools based on a number
of underwriting and business considerations. In view of the concen-
tration of the insurers since the 1979 accident at Three Mile Island on
raising property insurance capacity levels, it is doubtful that dramatic
growth (greater than inflation since 1957) on the liability side will be
accomplished. Nevertheless, some increase of capacity is anticipated in
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early 1985--perhaps on the order of an additional $40 million.

An additional method of increasing insurance capacity as discussed in
Section II would be to combine liability and property insurance cover-
ages to supplement one another. By applying one limit to both property
and liability coverage, an accident that involved substantial property
damage but did not lead to extensive liability claims would "borrow"
insurance that, under two separate policies, would have been restricted
to the liability coverage. This would make funds available to pay
utility property claims that would otherwise be unusable in this type of
situation. However, combining property and liability coverage would
constitute a major shift in present nuclear insurance practice. Such a
shift would require the agreement of the insurance industry, and it is
unclear whether the insurance industry would support such a change.
Therefore, such an approach should only be considered feasible if
supported by the insurance industry.

Some nuclear insurance specialists believe that insurance to cover at
least some nuclear risks could be made available more directly through
millions of homeowners, fire and other property insurance policies held
by individuals and businesses across the country. This approach would
require the removal of the provision in these policies that excludes
claims for damages done to the insured property by radiation or con-
tamination from a nuclear facility. Again, such a change would most
probably require the agreement and support of the insurance industry.
This: exclusion has never been a part of the Price-Anderson system.
Nevertheless, the insurance industry justifies it on the ground that
insurance coverage for nuclear accidents is provided through the liabil-
ity insurance provided to utilities rather than through the property
insurance provided to the general public. The National Association of
Insurance Commissioners has been reviewing for some time the question of
the justification and need for the nuclear exclusion. Even if the
nuclear exclusion were removed (an uncertain prospect at best at the
present time), it is uncertain whether the removal of the nuclear
exclusion would lead to increased levels of insurance protection to the
public.

THE ROLE OF THE FEDERAL GOVERNMENT

Initially, the Congress assigned to the Federal government a pervasive
role in the Price-Anderson system--principally in reviewing and approv-
ing the underlying financial protection, in providing the great bulk of
funds to meet claims through government indemnity (from 1957 to 1967,
this amounted to $500 million of the $560 million total of liability for
large power reactors), and in maintaining a limit of liability for any
party involved in an indemnified nuclear accident for claims in excess
of $560 million. Any financial relief beyond that amount was reserved
for further action by Congress.

The determination of the amount and type of financial protection became
a routine matter early in the operation of the Price-Anderson system,
and the government role has been limited to cooperating with the nuclear
insurance pools in arranging and implementing the details of the
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program. With the issuance of an operating license for the eightieth
large nuclear power reactor in November 1982, the available insurance
reached the then existing limit of liability of $560 million, and
government indemnity for large operating nuclear power reactors was
phased out (except for a Federal role in assuring ultimate funding in
the event of multiple incidents where there Would be depletion of
insurance funds).

Thus, the remaining significant areas of government intervention in the
nuclear liability process are the retention of a limit of liability and
a possible Federal financial role in the event that public liability
claims resulting from a nuclear accident exceed the amounts available
under the Price-Anderson Act's limit on liability. Section III dis-
cussed in detail whether, and to what degree, the limitation of liabil-
ity should be considered a "subsidy." Whether or not the term fits, and
whatever implications. can be drawn from alternative conclusions that the
limitation is or is not a subsidy, the fact remains that Congress has
chosen to intervene in the operation of normal tort law with respect to
nuclear accidents. Congress has substituted a Price-Anderson system for
the processes that are used in the case of virtually any other type of
accident in which there is a human contribution or cause, and Congress
has stated its commitment to provide additional Federal funding in the
event of an accident that causes public liability c-laims in excess of
the amount of funds available under the Act..

Although the two layers of insurance provided under the Act should
provide sufficient liability protection for most nuclear accidents,
there remains a low probability of a high consequence accident that
could result in public liability claims well in excess of the present
amount of nuclear liability insurance under the Act. The limitation on,
liability has served to prevent potentially catastrophic losses to
producers of nuclear goods and services and to utilities that could
result from such a high consequence accident. At the same time, the
limitation on liability has shifted the risk of such losses to the
victims of an accident or, through the subsequent enactment of legis-
lation, to the Federal government. The Commission believes that the
limitation on liability under the Price-Anderson Act should be modified
to minimize the potential for uncompensated losses by the victims of a
commercial nuclear powerplant accident and to minimize the potential
need for additional financial contributions by the Federal government to
meet public liability claims resulting from a commercial nuclear
powerplant accident.

One alternative for modifying the present limitation cn liability would
be to increase the level of the limitation. This has been proposed in
legislation introduced in recent years. However, it may be very diffi-
cult to reach a consensus on any single figure for the revised level of
the limitation, and the revised level might not prove sufficient to
cover all public liability claims in every potential accident situation.
Moreover, a significant increase in the level of the limitation could
subject the operating utility and any affected producers of nuclear
goods and services to potentially catastrophic losses in the event of a
high consequence nuclear accident. If such losses threatened the
solvency of the firms involved, this approach might not provide substan-
tial additional funds to pay public liability claims and might involve
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an increased Federal financial contribution through Federal indemnifica-
tion.

A second, and we believe preferable, alternative would be to modify the
present system by establishing an annual limitation on liability. Under
this approach, instead of an absolu~teimitationi of liability for a
particular accident, the limitation would apply to an accident only with
respect to the insurance funds that would have to be collected and be
expended in a given year. These funds could be collected by the insur-
ance companies from the participating utilities through the retrospec-
tive premiums. Instead of the collection of a single retrospective
premium per large operating reactor for each acie-n as under the
present system, retrospective premiums would be collected year after
year until all of the public liability claims resulting from a commer-
cial nuclear powerplant accident had been settled. If the amount
initially available under the Act (the first layer of private insurance
and the first round of retrospective premiums from the utilities con-
stituting the second layer) is sufficient to pay all public liability
claims resulting from an accident, there would be no need for succeeding
annual retrospective premium payments. If, instead, an accident causing
public liability losses beyond the amount-initially available under the
Act were actual ly to occur, a mechanism would be in place to provide
whatever funds were necessary to pay all public liability claims over an
extended period of time through the collection of additional annual
retrospective premium payments from the utilities. This approach would
also provide a mechanism for compensating latent injury claims, thereby
eliminating the need, as under the present system, to reserve a portion
of the initial insurance funds collected to pay such claims should they
arise.

Under this app roach, there need be no ultimate figure assigned in
advance to be the limitation of liability. Utilities and their regula-
tors could plan for a given flow of retrospective premiums over a period
of years if necessary to cover claims arising from the accident. This
approach should also eliminate the potential for a catastrophic finan-
cial loss by a single utility as a result of public liability claims
resulting from an accident. However, this approach could impose a
burden on the victims of a nuclear accident through the potential for
delayed compensation. Although public liability claims would ultimately
be fully paid or settled, payments might be spread out over several
years in the case of a high consequence accident.

To have sufficient capacity after the first year for this system to
work, utilities presently covered by the limitation of liability instead
would be made subject to the new annual limitation on liability. Thus,
the new annual limitation on liability would apply to existing as well
as future licensees, just as the retrospective premium system was
applied to existing and future licensees when the Act was extended and
modified in 1975.

Although there are other options for nodifying or eliminating the
limitation of liability, the Commission believes that the annual limita-
tion of liability approach represents the best alternative for minimiz-
ing the potential for both uncompensated losses by the victims of an
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accident and additional financial contributions by the Federal govern-
ment to meet public liability claims.

CURRENT KNOWLEDGE OF NUCLEAR SAFETY

During the consideration of the Price-Anderson Act in the 1950's and its
two extensions in the 1960's and 1970s, new studies of the knowledge of
nuclear safety and the probability and consequences of nuclear accidents
were produced. Reports such as WASH-74O and WASH-1400 (Reactor Safety
Study) entered the nuclear and even the public jargon, as these and
other safety studies were used both to support and to refute the need
for the Price-Anderson system. The question was often asked: "If
nuclear power is so safe, why do you need Price-Anderson?"

Mo new study on nuclear safety has been carried ou~t in connection with
this review of Price Anderson. Instead, as described in Section 11,
existing sources of information have been examined, including experience
gained in carrying out probabilistic analyses since the 1975 Reactor
Safety Study, conclusions about possible accident sequences carried out
for the development of new siting regulations, and nuclear power plant
operating experience since 1975. At this point, the interaction between
nuclear accident risk and Price-Anderson can still be summarized as
follows: Although the two layers of insurance should provide sufficient
liability protection for most postulated accidents, there remains a very
low probability of a very high consequence accident that could result in
public liability claims well in excess of the present amount of nuclear
liability insurance. The postulated release of radiation from nuclear
cores under various accident situations is under active study. Whether
resolution of this core release fraction, or "source term", issue will
change this statement about risk and Price-Anderson (with respect to any
accident having major offsite radiological consequences) is not now
established.

CAUSALITY AND PROOF OF DAMAGES

As discussed in Section III, the system as it exists today is well able
to provide prompt (i.e., within a few years) compensation for public
injuries and other economic losses directly connected to a serious
nuclear accident. One can expect that, if a serious accident should
occur where latent effects are scientifically shown to be probable, the
courts would do their best to satisfy the requirements of Section 170
o.(3) of the Act that funds be allocated for latent injury claims.
However, there may be difficulties in establishing sufficient proof that
latent injuries were, in fact, caused by the nuclear accident to sustain
a claim.

Moreover, the Act presently imposes a 20-year statute of limitations for
public liability claims arising from a nuclear accident, and this period
is probably not sufficient to permit the identification of all latent
injuries. Cancers resulting from exposure to carcinogenic agents
generally have long latent periods, often decades following exposure.
Cancers resulting from exposure to radiation are no exception. The
shortest minimal latent period (i.e., the time interval following the
exposure during which there is no clinical manifestation of the disease
resulting from that exposure) for. radiogenic cancer, established through
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epidemiological studies of exposed populations, is about 2-3 years for
leukemia and bone cancer. For other cancers, the minimal latent period
is at least 10 years. The period of increased risk for leukemia and
bone cancer appears to be limited to 25 years. For other cancers, the
present evidence suggests that the increased risk could persist for a
lifetime, and clearly can persist for several decades. Given these long
latent periods, the Commission believes that it would be appropriate to
extend the present 20-year statute of limitations under the Act to 30
years.

It is possible to legislate--partially or completely--the allocation of
funds for latent injury claims in advance, either by imposing binding
criteria on the courts or by removing the latent issue entirely from the
judicial process and establishing a separate administrative system for
compensating such injuries. Legislative proposals along these lines
have been introduced in recent years for activities not covered by the
Price-Anderson Act. Initial efforts are underway in at least one
area--possible latent injuries resulting from U.S. atmospheric tests of
nuclear weapons--to determine the feasibility of an administrative
compensation system utilizing a probability approach for establishing
causation. Until additional information is available from these and
other efforts, the Commission believes that it is premature to modify
the causation and proof of damages provisions of the Price-Anderson.Act
beyond an extension of the present statute of limitations.

EXTRAORDINARY NUCLEAR OCCURRENCE DETERMINATIONS AND THE WAIVER OF
DEFENSES

If the Commission determines that a nuclear incident constitutes an
"extraordinary nuclear occurrence", as that term is defined in section
11(j) of the Atomic Energy Act, the waiver of defenses provisions of the
insurance policies and indemnity agreements making up the Price-Anderson
system are activated. These provisions require that a defendant must
waive any issue or defense: (1) as to the conduct of the claimant or
fault of persons indemnified; (2) as to charitable or gcvernmental
immunity, or (3) based on any statute of limitations if suit is in-
stituted within three years from the date on which the claimant first
knew, or reasonably could have known, of his injury or damage and the
cause thereof, but in no event more than 20 years after the date of the
nuclear incident.

The Commission's criteria for an extraordinary nuclear occurrence, or
ENO, determination require that both substantial radiation doses or
radioactive material concentrations at offsite locations and substantial
damages or injuries offsite have occurred or will probably occur. The
experience gained with the Commission's ENO determination for the Three
Mile Island accident, together with a subsequent re-evaluation of the
basis for the Commission's criteria, have identified the following
problems:

(1) in the first criterion (dose release), the radiation dose levels
may be too high with respect to guides for protective action and
other dose standards developed since 1966;
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(2) in the second criterion (damage), the test for physical injury can
be difficult to apply;

(3) in the second criterion, many monetary damages are extremely
difficult to estimate numerically, and certain monetary damages,
other than those directly associated with evacuation, may be
ascertained only after extended litigation; and

(4) the Commission's two-part test for an ENO has created difficulties
in developing criteria that are workable and consistent with each
other.

The Commission has not as yet been able to formulate a set of revised
criteria that satisfactorily address these problems.

Apart from the difficultly in establishing practical and workable
criteria for maKing an ENO determination, there are other difficulties
associated with the restriction of the waiver of defenses provisions of
the Act to those nuclear incidents that the Commission determines
constitute an extraordinary nuclear occurrence. If an ENO is not
declared and a defendant has certain defenses available, the Price
Anderson system can result in inconsistent determinations depending upon
whether the jurisdiction involved imposes a negligence or strict
liability standard for recovery. Inconsistent determinations could also
arise as a result of differing statutes of limitations in various
jurisdictions. In addition, the availability of defenses that would
otherwise be waived in the case of an ENO could serve to prevent
recovery by the victims of a nuclear incident not constituting an ENO
even if the victims are able to prove that they suffered personal injury
or property losses resulting from the nuclear incident.

In view of these difficulties, as well as the difficulties in establish-
ing practical and workable criteria for making the ENO determination,
the Commission believes that the extraordinary nuclear occurrence term
should be eliminated from the Price-Anderson Act and that the waiver of
defenses provisions of the Act should be made applicable to all nuclear
incidents.

RECOMMENDATIONS

1. The Commission recommends that the Congress extend the
Price-Anderson Act. The Conmmission believes that the Act provides a
valuable public benefit by establishing a system for the prompt anid
equitable settlement of public liability claims resulting from a nuclear
accident. This benefit should be extended, by extending the Act, to
cover future as well as existing nuclear power plants.

2. The Commission recommends that the Congress amend the
Price-Anderson Act to substitute an annual limitation on liability for
accidents at large commercial nuclear -power plants for the present
absolute limitation on liability in the Act. This annual limitation on
liability would permit the assessment of retrospective premiums in
succeeding years until all public liability claims from an accident are
paid. The annual limitation on liability should apply to existing
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(i.e., plants now covered by the Act and by indemnification agreements)
as well as future plants. This approach should assure the availability
of sufficient insurance funds under the Act to pay public liability
claims even for high consequence accidents. At the same time, this
approach should avoid imposing potentially catastrophic losses on
utilities or suppliers of nuclear goods and services.

3. The Commission recommends that the Congress amend the
Price-Anderson Act to raise the maximum retrospective premiums that can
be charged from the present $5 million per reactor per incident to $10
million per reactor per incident per year until all claims are paid. An
increase in the size of the retrospective premiums to $10 million would
substantially increase the amount of funds available shortly after a
nuclear accident to pay public liability claims. This amount of funds
for public liability claims would be roughly comparable to the amount of
insurance coverage now provided for most large commercial nuclear power
plants to pay onsite property damage and other utility claims. An
increase in the size of the retrospective premiums to $10 million also
should not jeopardize the financial viability of the participating
utilities.

4. The Commission recommends that the Congress eliminate the term
"extraordinary nuclear occurrence" from the Price-Anderson Act and amend
the Act to require the waiver of defenses for all nuclear incidents.
This change would establish "no-fault" coverage for all nuclear inci-
dents, would assure more uniform determinations on recovery for public
liability claims from nuclear incidents and would eliminate difficulties
in establishing practical and workable criteria for making ENO deter-
minations.

5. The Commission recommends that the Congress extend the statute of
limitations for filing a public liability claim arising from a nuclear
incident from 20 years to 30 years. This change should provide greater
assurance that latent injuries caused by a nuclear accident are provided
protection under the Price-Anderson system. The Commission recommends
that experience gained in the future from other administrative systems
for compensating latent injury claims be studied, but the Commission
does not recommend further changes to the causation and proof of damages
provisions of the Price-Anderson Act at this time.

6. The Commission recommends that the Congress investigate with
nuclear liability insurers the potential for increasing the private
insurance capacity made available through the insurance pools for the
basic layer of insurance. The Commission believes that this capacity
has not kept pace in recent years with inflation and should be increased
if possible.
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