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I. Introduction

The proposed policy statement reflects in part an
appreciation of the magnitude of the issues presented. 1In
some respects more levels of review are provided. Several
points of the regulation reflect a willingness to address hard
issues and resclve them properly. The straightforward rejection
of the myth that spent fuel is not high-level waste and the
requirement that all of a facility must be licensed by NRC
even if only a portion of it is used for high-level waste
are examples of the proper resolution of issues. Nonetheless,
despite these bright spots, the policy statement as a whole is
woefully inadequate and so seriously flawed as to call into
question the determination of the NRC to truly regulate nuclear
waste disposal. On no other issue is the fate of nuclear power
so clearly dependent and thus on no other issue is the NRC
more likely to feel the pressure from DOE and the nuclear

industry to find proposed waste facilities acceptable. 1In DOE's

Draft Report of Task Force for Review of Nuclear Waste Management

(DOE/ER-0004/D) February 1978, it is correctly concluded that
(transmittal memorandum, p. 1l):

A successful nuclear national waste
management policy must reflect the views

of other government agencies, Congress,
States, industry, and the concerned public,
in addition to those of the Department of
Energy. Only with broad understanding and
acceptance of this policy can a program

be successfully developed and implemented
that will satisfy public concerns.




The public concern over the nuclear waste problem is bas~d

upon the legitimate technological and institutional uncertainties

surrcunding the development of a solution for that problem.
The Commission is required to exercise the highest degree of
independence from DOE and the nuclear industry and the most
careful regulation of the nuclear waste problem to establish
the level of public confidence needed to achieve an acceptable

waste disposal solution.

IXI. Serious Deficiencies in the Policy Statement

1. Absence of Licensing Criteria for Site Selection and Site

Acceptance. In lieu of clear objective licensin~ criteria for

a waste repository, the policy statement contain:. a watered-down
version of the Atomic Energy Act safety standard and a totally

inappropriate NEPA cost-benefit balance. The Atomic Energy Act

has been historically interpreted to prohibit licensing of any
nuclear facility unless there is reasonable assurance of adeguate
protection for the public health and safety. The “"unreasonable
risk"™ concept in this policy statement is inconsistent with that
standard, less stringent and, in the wake of the Commission's
repudiation of WASH-1400, probably impossible to define. The
NEPA cost-benefit approach is inappropriate where the benefits
are received tocday but the costs will not be borne until far

into the future.l

1/ The inappropriateness of this traditional cost-benefit
analysis for waste repositories is discussed on pp. 4-1ll of the
attached "Radiocactive Waste Management Criteria," by Thomas B.
Cochran and Dimitri Rotow, January 5, 1979.




Even were these deficiencies corrected, the policy
statement would be a wide open invitation for licensing virtually
any proposal. To assure that waste repositories do not become
licensable because of premature comnmitments and unwarranted
reliance on early "solutiuns" but that they are licensed only
because they are truly safe, it is essential that NRC develop
detailed objective licensing criteria which a repository must
meet prior to adoption of any policy on licensing procedures.
These criteria must be developed on the basis of what is required
and not what is achievable. Even an indirect effort to "evolve"
the criteria in such a way that the DOE WIPP facility or any
similar project can meet them will destroy the possibility of

public confidence in the oroposal.

The criteria which must be developed in advance of any
commitments to a waste disposal solution or to R&D efforts to
develop such a solution and which must precede the development
of licensing procedures by NRC must be sufficiently specific
and objective that sites can be rejected early in the selection
process. Thus a criterion that a site have the minimum risk of
human intrusion would require rejection of any site situated in
close proximity to potentially valuable and/or unigque geologic
deposits which could attract human intrusion. This rejection
should occur before funds are spent to explore the subsurface
characteristics of the site. Development of these site criteria
before adopition of the licensing proceedings would have made
obvicus the desirability of the kind of early site review

suggested in our comments in sections 2 and 3 of this discussion.
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The NRC is the only hope for those who rightly fear

that the promoticiial zeal of DOE coupled with increasing pressure
caused by states like California, Wisconsin, Iowa and Maine
suspending nuclear plant approvals until nuclear waste disposal
capability is demonstrated will result in efforts to demonstrate
waste disposal capability soon rather than properly. The absence
of any recognition of the need to precede licensing procedure
development with criteria development adds fuel to the flames
of public mistrust of the system and ultimately dooms the nuclear
waste program.

NRDC has been working on the development of general

licensing criteria which if adopted would eliminate the cost-

benefit balance and the vague "unreasonable risk" standard.
A copy of our most recent work on waste criteria is attached

to these comments.

2. Final Design Before Construction. The concept of licensing

both a preliminary and a final design for a waste repository is
unacceptable. The policy apparently recognizes this by dis-
couraging such an approach although still allowing it. The
pressure to approve a final design of a waste facility will be
unbearable after it has been built and after many utilities,
states and membe s of the public may have assumed that final
approval would be automatic and acted in reliance upon that
assumption. The policy statement should prohibit any commitment
of funds to or construction work on a waste repository until

approval by NRC (after public hearings) of the final design



(including all requirements fo:r handling waste in the repository
and closing the repository) of the facility with the following

exceptions:

a) Funds could be spent if essential to obtain
the approval from NRC.

b) Construction could be allowed to the extent
essential to obtain data obtainable in no
other reasonable way which it is determined
is needed to decide what should be the final
design.

¢) Funds or construction under a) and b) would

be allowed only if approved by the NRC after
full public hearings.

The policy statement recognizes that the construction
work on a project could, if the final design is not known,
result in damage to the repository inconsistent with the final
design requirements. 43 Fed. Reg. 53870, column 2. The risks
of allowing financial and other commitments to precede formal
approval of a facility are well known to the Commission. See,

e.g., Public Service Company of New Hampshire (Seabrook), ALAB-

422, 6 NRC 33, 42, where the extent of the existing commitment

to the plant and the resultant disruption which a remand could

cause persuaded the ASLAB to depart from its normal practice and

create a defensible initial decision rather than remand to the
ASLB. Here again there is every reason to be more attentive to
the dangers of making the wrong decision and to structure the
process from the outset to prevent premature commitments to
facilities which can and have biased the final decision. Thus
the statement in the policy statement that account needs to be

taken of the possibility that only limited data may be available




should not be a tacit approval of inadequate data but should

be relevant only when adequate data could not be obtained without
allowing some early commitments of resources or construction
prior to final design approval.

As noted in Section 1, the development of detailed and
objective site selection and site accpetance criteria would
enable at least some sites to be rejected without any construc-
tion or financial commitments being permitted. Implementation
of such a screening process would materially enhance the

credibility of the site selection process.

3. The Licensing Process. The policy statement segments the

licensing process into several steps which are inconsistent
with an open and public prccess. There is an informal DOE/NRC
consultation on site selection prior to the application being
filed, an informal communication with state and local officials
after the application is filed, formal hearings with public
participation for construction permits and operating licenses,
formal consideration of license amendments with unclear public
participation rights and informal review of repository closurr
without public participation. The purpose of these varying
levels of process is unclear, but what is clear is that they are
not desirable. As an alternative which we believe will enhance
public credibility of the process, we propose the feollowing, to

begin only after NRC has established objective site selection

and site approval criteria:




1)

2)

3)

4)

5)

6)

DOE files an intent to submit an application
for an unspecified waste repository site and
design which immeliately commences a formal
process with rights to intervene? and the usual
prehearing rights of all parties.

DOE is required to submit an ER with its formal
application which contains a minimum of five
sites, each equally thoroughly explored.

DOE is required to submit a FSAR for the design
of the facility and if the design differs for
the five sites then an FSAR for each design.3

NRC conducts any early site screening review,
including public hearings to determine which

if any sites are preliminarily acceptable. At
this time DOE would be entitled to make a showing
pursuant to the conditions set forth in section 2.

A site for which further data is required would
have to be reviewed on all issues for which data
is complete and on safety and environmental
issues relevant to each segment of construction
work deemed essential to obtain needed data.

The extent to which the construction work could
reduce the safety of the site for waste disposal
or prejudice the final environmental review would
be factors which would weigh heavily in deciding
whether to allow the construction work needed to
obtain data to proceed. No ccnstruction work
beyond what is deemed essential would be allowed
until a final design has been approved and a final
environmental review favorably completed.

With respect to all sites which ‘.ave been found
preliminarily acceptable and for which all infor-
mation needed to make a determination is available,
the NRC conducts the safety review, first to
establish the baseline costs of the final design
for any environmental review and to provide a
definitive list of acceptable sites, if any, for
which a comparison could be made. The final design

2/ The immense impact of a waste repository accident is such
that the Commission should modify its intervention provisions

to allow participation of any person who can demonstrate they
could make a valuable contribution irrespective of any other pro-
visions for intervention. Multiplicity of parties would be
handled by appropriate consolidation orders. Of course funding
for public participation would be essential.

3/ The conditions specified in section 2 above would apply to
anything less than a final design.




decision would alsc fix the point from which
residual risks would have to be calculated.

7) Sites that are approved pursuant to 6) are then
subject to the NRC environmental review for the
purpose of deciding which is the best site of
those which passed the safety reviw, if any.
Whatever value the "obviously superior" standard
may have for an LWR, it should not be used here
where the selection of a site is crucial and where
the public will rightly demand selection cf the
best site.

8) The licensing process (with all attendant rights
of parties) would remain open until all possible
NRC actions with respect to the repository had
occurred. Thus any post-operating license iss.es
with respect to the facility which reguire NRC
approval, including all amendments, determination
of whether the facility has been built in accord-
ance with the construction permit, final repository
closure, etc., would be subject to a right of public
hearing.

Conclusion

The modifications suggested here are already overdue
since extensive private DOE/NRC negotiations on licensing
requirements for WIPP have been cngoing. This situation warrants

rompt Commission action to aveoid further ercsion of NRC's

"

independence, an erosion made mcre real by the transfer to

8

E, from NRC, of key NRC personnel who have worked in develop-

-~
-

the NRC positions on waste.

e
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The importance of the issues raised by the proposed
policy statement warrants the most careful consideraticn. We
believe ti.. Commission will benefit from further outside parti-
cipation in this process and we therefore propose that upon
receipt the Commission publish for riklic comment ary further

communications from the Staff on the policy statement or pro

posed steps to implement it and, prior to further Commission




consideration or adoption of this proposed policy, opportunity
be allowed for oral presentations to the Commission at the
same time and immediately fcllowing oral pres tations from

the Staff.

Respectfully submitted,
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Anthony 2. Roisman

Natural Resources Defense Council

917 15th Street, N.W.

Washington, D.C. 20005

(202)737-5000

Dated: January 30, 1979
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INTRODUCTION

This report proposes fundamental criteria for nuclear

waste management and analyzes the basis for their development.

The criteria proposed are goals whose achievement should be the

function of a waste disposal program. Adoption of these cri-

teria prior to commencement of that program is essential to assure

that the program is designed to meet those goals rather than
having the goals designed to meet the program.

The fundamental criteria related to the disposal of
radicactive wastes are those that limit the release of the
radionuclides to the biosphere and hence limit the induction
by radiation of biological effects in the population. By
limiting the dosage, they limit the induction of cancer and
genetic damage in the population. Other specific criteria
related to technical aspects of the disposal system and site
would be derived from these fundamental criteria.

Because many of the radionuclides have very long half-
lives, they will be capable of irradiating populations for
hundreds and thousands of years into the future. Thus, while
the effects on one generation might be small, the cumulative
effects over many generations would be substantial. Thus,
the fundamental criteria for radiocactive waste disposal must
include consideration of this intergeneraticnal irradiation

and effects.



Proposed nuclear waste disposal criteria are presented
in the final section of this report. The first three sec-
tions of the report present the rationale and basis for the
proposed criteria.

In the first section of this report, the role of mech-
anisms of individual decision-making and general social
choice, as developed in the science of distributive economics,
is discussed. This discussion reviews the fundamental prin-
ciples limiting the applications of methodologies like'cost/
benefit and risk/benefit analysis to problems of social
choice, and shows how a failure to confront difficult tasks
has resulted in the misapplication of these methodologies
in nuclear waste programming. Appropriate application of
the concepts of distributive economics to the nuclear waste
proklem demonstrates that the radiocactive waste disposal
criteria should present a posture of neutrality towards fu-
ture generations. The second section of the report discusses
the ethical perspective offered by religious groups and shows
this to be consistent with this neutral posture. The third
section discusses the interaction of the public at larée with
the government relative to previous nuclear and environmental
decisions. Here again it is shown that this neutral posture
(nondegradation of the environment) represents the only accept-
able waste disposal criterion. It is also shown that it has
been a frequent practice of the government when establishing
protective standards in the nuclear area to set them at the
level which can be achieved and not necessarily at the level

that is required. The proposed criteria in the final section



are responsive both to the goal of neutrality and, if
adopted now, to the goal of setting criteria for the program

to meet, rather than vice versa.




II. DECISION MAKING AND DISTRIBUTIVE ECONOMICS

Criteria for nuclear waste management should involve
formal notions of decision-making and social choice. The
following discussion examines how nuclear waste management
criteria can be deduced from such notions. Arguments
center not on maximizing the efficiency of power production
for the present, but on questions of social choice between
allocations of benefits and hazards over time. If the eco-
nomic aspects of the issue were those treated in classical
theories of micro-economics, there would be no issue at all:
hazards from nuclear wastes dumped into the environment and
left for future generations would be externalities and would
be ignored by behavioral units such as firms and consumers.

Modern decision analytic science tries to fprescribe
how an individual who is faced with a problem of choice under
uncertainty should go about choosing a course of action that
is consistent with his personal basic judgments and prefer-
ences."L/ In order to use the procedures and technigues
developed by decision analysts, the individual need only be
rational, and satisfy a few consistency conditions. The
essence of the rationality standard is that if the individual
is presented with a number of possible outcomes of his deci-

sion, he must be able to express his preferences by making

1/ Howard Raiffa, "Decision Analysis - Introductory Lectures
on Choices Under Uncertainty," Addison-Wesley, Reading,
Mass. 1970.




statements like "I prefer outcome A to outcome B," or

"I am indifferent between outcome A and outcome B." The
essential consistency condition is that the individual
must be transitive in his preferences. If he prefers
outcome A to outcome B, and prefers outcome B to outcome C,
then he should prefer outcome A to outcome C.

The rationality and consistency constraints are imposed
not to produc: an analysis which suggests action along a
recommended ideal but to allow an analysis to occur. They
state merely that the individual can express how he feels
about outcomes and would like to be consistent with those
feelings. When these standards apply, formal decision anal-
ysis can be used to analyze a problem, and, via a long inter-
active process between analyst and decision maker, "solve"
it in a way that is perfectly consistent with the decision
maker's feelings.

If possible, it would be desirable to produce some sort
of procedure by which a society can go about making decisions
which are rational and consistent in a way analagous to the
standards of individual decision-making. The study of such
procedures is the domain of distributive economics. In par-
ticular, this science tries to develop procedures for societal
decision-making which promote fairness and justice. Defining
exactly what constitutes justice is part of the problem
before distributive economists.

One measure of how just is a societal decision-making



|
process is how accurately the process Jgregates individual ‘
preferences into an cverall expression, called a societal
preference function. Decisions produced by society as a
whole might relate to allocations of benefits and costs (such
as wealth and hours spent working at a particular job) amecng
members, or could relate to other societal actions conferring
intangible benefits like budget allocations for research which
might save lives in the future.

Procedures which society might use to make decisions
could be various market mechanisms, government controls wielded
by administrators, voting pricedures, or any other processes
which result, implicitly or explicitly, in a decision being
made. Distributive economists approach the prcblem in a
general way, and try to infer general principles. Much theo-
retical work has been done to see if individuals' preferences
can be aggregated to form an overall societal preference ex-
pression.iLlLi/

A very general expression of this problem of findinz a
just way for scsiety tc reach decisions was produced by
Kenneth Arrowuil Arrow assembled a simple set c¢f assumptions

which essentially stated that a group of individuals needed

to chcose among cutcomes possible from the group's decision

/ Ralph L. Keeney and Howard Raiffa, "Decisions with Multiple
Objectives: Preferences and Value Tradecffs," John Wiley &
Sons, New York, New York, 1976.

i

’ Kenneth J. Arrow, "Social Choice and Individual Values," lst
Ed., 2nd E4., Yale University Press, New Haven, Conn., 1951,
1963.

f

4/ Amartya K. Sen, "Collactive Choice and Social Welfare,"
%

Holden-Day, Inc., San Francisco, 1970.




and wished to utilize a procedure incorporating in a
rational and consistent way how each individual felt about
the possible outcomes of the decision before the group.
The assumptions allowed only procedures other than those
where a single individual was dictator and imposed his
preferences on the society. Arrow proved no such procudure
exists, the result being known as Arrow's Impossibility
Theorem.

Although Arrow's theorem seems to be a difficult obsta-
cle to get around, modern analysis has extended thecry in
some interesting directions. It might be that Arrow's very 47
fundamental consistency requirements are too strong, but Sen”
has shown there is no procedure for quantifying a group's
preferences that does not include interpersonal comparison
of preferences of the group's individuals [paraphrased from
Reference 2]. It can be shown that interpersonal comparison
of preferences requires some means of going to each individual
in the society and guantifying his feelings about possible
outcomes of society's decision in an expression which allows
comparison with other people's feelings. These general
results imply that if you want a decision to be fair to all
affected by it, you must at a minimum have access to every-
one's feelings about the outcomes. A fair allocation of risks
and benefits between present anéd future generations would be
one which would be picked by a group preference function
which consistently reflected the preferences of all the mem-
bers of the group, in this case, composed of people living

in the present and in the future.



The theoretical con '’ ‘sions apply to any methodology
used to make decisions, including cost/benefit analysis,
voting by individuals, market mechanisms, and so on. Their
implication is that there is no way through which formal
analysis or decision-making processes of any sort can certify
that any course of action allocating hazards to the future
will be seen as fair or agreeable by future generations.
Fundamentally, this is because there is no way to consult
anyone from future generations about his feelings on prefer-
ences of outcomes and risks.

Most people, however, would intuitively agree that there
is some distrihuticn of current and future risks and benefits
which would be acceptable to present and future generations,
if all parties could be consulted. At the same time, most
people would also agree that there are many unacceptable
distributions; considering the complexity of nuclear waste
matters, a fair guess would be that there are many more unac-
ceptable combinations loading risks into the future than
acceptable ones. Talbot Pageé/ has suggested as much in his
discussion of current uses of natural resources and the environ-
ment.

Since there are more unacceptable distributions than
acceptable ones, a random guess on hcw the future might feel

about a particular allocation would be more likely to saddle

5/ Talbot Page, "Conservation and Economic Efficiency," Johns
Hopkins University Press, Baltimore, 1977.




future generations with hazards they would prefer not to
incur. Current analyses are no better than random guesses
at how future generations might feel. Perhaps an analyst
might convince himself that his ideas about future genera-
tions' feelings are accurate and non-random over 100 years,
but is is unlikely that even an exceptionally arrogant
analyst would feel the same about projections for 1000 years
down the road.

By adopting a waste management program explicitly allow-
ing releases in the future (thus exposing future generations
to some hazards), it is more likely future generations will
be wedged into a bargain they will dislike than one they will
appreciate. To be fair to future generations, it is necessary
that they be allowed to make their own decisions about safety.
This means that allocations of benefits and hazards should be
confined to the present generation, where at least those who
are.imposed upon by risk are available for comment.

It would appear that the above has gone tuarough much
theoretical discussion to reach a common sense conclusion.
After all, most people accept that it is in general unfair
to expose other people to risks without consulting them first.
For example, a societal decision-making procedure for estab-
lishing automobile insurance coverage consisting of a single
man being drawn at random and his insurance coverage being
uniformly established for all individuals would be labeled

unfair. Instead of this procedure, our society uses one
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trying to incorporate how individuals feel: a minimum level
of insurance is established by el :cted representatives beyond
which any person can contract for whatever level of insurance
makes him comfortable.

The theoretical conclusions thus far reached are essen-
tial to understanding why some representations made by public
officials on the acceptability of nuclear waste risks are
false at the very core. For example, the Environmental
Protection Agency (FPA) has suggested that levels of
danger which may be imposed on future generations can be de-
fined by referring to the acceptability of risks exclusively
among the present generation.ﬁ/ The EPA tried to justify
this recommendation as fzir by referring to social choice
concepts, yet the EPA conclusion is obviously wrong because
fundamental precepts of rationality and consistence require
*he incorporation of every involved individual's feelings
into a group's decision if that decision is to be fair. Sim-
ilarly, while the Nuclear Regulatory Commission (NRC) uses
$1,000/man~rem as a value placed on human life, this in no
way can be represented as a fair and reasonable measure of
our society's group opinion. This figure's use in government
programming demonstrates the bureaucracy's willingness to use

any expedient value judgment, recardless of society's opinion

6/ See, for example, Environmental Protection Agency (EPA),
"Criteria for Radioactive Wastes, Recommendation for
Federal Radiation Guidance," Federal Register, p. 53262,
part IX, Nov. 15, 1978.
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of its morality, if it may be co~~ aied in implicit aecision-
making assumptions.

The conclusions of distributive economists give us an
ideal goal for our radicactive waste programming: a totally
neutral allocation of benefits and risks. This ideal result
finds practical application in refuting the arguments that
a present commitment to nuclear power is fair because invest-
ments in a technological society now via nuclear power will
penefit the future as a result of an enhanced society more
than they hurt as a result of waste hazards. From the
results of formal reasoning, it can be seen that this argu-
ment requires weighing benefits now versus costs later to
make an allocation which is known to be unfair. The ideal
may be unattainable, but it is essential to minimize
unfairness by the closest possible approach to neutrality
with the future.

The practical result of distributive economists’ impos-
sibility conclusions is that society should strive toward
making nuclear waste disposal neutral to future generations,
in order to be as fair as possible. This is the underlying
basis for the criteria developed in this report (pp.28-31).

v This posture is the most fair (or least unfair) goal for
nuclear programming, and it results from a fundamental inca-
pacity to fairly choocse "right" allocations other than neutral

ones.
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III. RELIGIOUS PERSPECTIVES

A posture of neutrality was derived in the previous
section by the introduction of justice and equity into the
procedures of distributive economics. The concepts of
justi. : and equity derive their meaning and significance
from our religious heritage. In the discussion that follows,
it will be shown that the posture of neutrality toward
future generations is a minimum criterion that is consistent
with this religious perspective. This discussion draws heav-
ily upon materials prepared for or by the World Council of
Churches and the National Council of Churches of Christ in
the USA, two ecumenical groups tiat are currently examining
Christian issues related to nuclear energy.

Roger L. Shinn in a discussion of decision-making in
public policy issues where science plays a role, emphasized
that every decision has two aspects: the objective, and the
normative.l/ The objective part of every decision relates
to the body of scientific fact which exists independently
of the ethical or ideological perspective of the decision
maker. Shinn insists that the factual basis of problems
must be ascertained before normative inputs are applied to
make a decision:

"Ethical decisions about enerqgy, if they

are scientifically uninformed, are likely
to be foolish and irresponsible." 8/

7/ Shinn, Roger L. "Faith, Ideology and Science in Ethical
Decision - Theological Reflections on the Nuclear Debate."”
Second WCC Consultation on Ecumenical Concerns in Relation
to Nuclear Energy, Ecumenical Institutes, May 2-7, 1978,
Celigny, Switzerland.

8/ Ibid., p. 2.
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Shinn argues that the facts themselves do not make a
decision; individuals or a society must apply their beliefs
in reviewing the facts to come up with a decision. He warns
against relyin; on factual or merely technological manipula-
tion as a r' uns of avoiding confrontations with ethical
issues implicit in decisions:

"This faith warns [Christians] against
idolatries, including the idolatry of
the "technical fix" as a solution to
deep human problems." 9/

shinn, applying Christian ideas, offers guidance rele-
vant to the nuclear waste issue:

"To jeocpardize people and values for the
sake of domination and greed is sin. To
put others at risk, without their consent,
for our own benefit is sinful." 10/

"The Ethical Implications of Energy Production and Use;"
11/

a Study Document of the National Council of Churches (NCC) ™
stresses in many places the need to consider the rights and
participation of all people affected by a decision:

"Human responsibility for future generations

cannot he acdequately met with an ethic that

deals only with the rights of human beings
who are presently alive." 12/

9/ 1bid., p. 9.
10/ Ibid. p. 6.

D.S.C. Unit Committee, "The Ethical Implications of
Energy Production and Use," Sept. 6-7, 1978, National
Council of Churches Study Document.

—
~

12/ 1bid., p. 12.
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"An ethic of participation points to a guid-

ing principle: the views of those who will

be affected by a particular action ought to

be considered."” 13/

"Participation includes representation of

the interests of future generations." 14/

This same Study Document discusses another general

criterion for decision-making applicable to nuclear matters -
sustainability, which "refers to the earth's limited capa-

city to provide and to absorb the pollution.”

It asserts:

"Sustainability requires that biolcgical and
social systems which nurture and support life
be neither depleted nor poisoned.” 15/

This Christian perspective on ruclear energy issues
argues for the inclusicn in decision-making of all parties
exposed to harm. It also implies non-degradation of the
environment.

Of course, Christian ethics are not represented as
being the only perspective religious thought has to offer
in this matter, but the Golden Rule notion of doing unto
your neighbor as you would have him do unto you is common
to most religions in the world. Since most pecple would
rather not be exposed to risk involuntarily, the Golden Rul
also argues for the inclusion in decision-making of all

parties exposed to harm.
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Christian ethics as discussed by World Council of
Churches and National Council of Churches documents and
the Golden Rule, an imperative common to many religions,
all argue for an ethic of participation in making deci-
sions which are meant to be fair. The implication of
this ethic in matters ranging over many generations is
that each generation should strive to make its decisions
as neutral to the future as possible, and not attempt to
extend allocations of hazards and benefits which it may
itself find acceptable onto future generations. This
concept implicitly suggests non-degradation of the environ-
ment as a fundamental goal, and this goal is explicitly
suggested in the National Council of Churches Study Docu-

ment.
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IV. CITIZEN CONCERNS AND GOVERNMENTAL ACTION

The EPA and NRC, both presently developing waste
disposal criteria, recognize that currently codified radia-
tion protection standards cannot adequately guide radio-
active waste disposal. Since their inception, radiation
exposure standards have been steadily evolving and changing.
Reviewing this evolution assists in recognizing where we
are today and how we got here, and points the way to accept-
able waste disposal criteria.

History shows that the major changes in the protection
standards have resulted from active public participation in
the decision-making process. Not surprisingly, it also
demonstrates the public's attitude is consistent with a pos-
ture of neutrality toward future generations and with non-
degradation of the environment.

16/
A. Historical Background

At inception, radiation protection standards were
associated with professional societies and organizations.
The standards gquided only exposure of individuals occupa-
tionally associated with radium and x-ray utilization. These
early standards were based upon the concept of a safe or
threshold dose of radiation; they gave no consideration to

genetic effects. 1In 1934, the International Commission on

16/ Taylor, L.S. Radiation Protection Standards, CEC Press,
1971. This is a review of the pre-19/0 history of radia-
tion protection standards prepared by a member of the
establishment standard setters.
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Radioclogical Protection (ICRP) recomm@nded a dose limit
of 0.2 R/day and the National Committ®e on Radiation Pro-

tection (NCRP) recommended a limit ofi0.l R/day.

er
Nuclear Weapon Tests

-

In the late 1940's the gereral public first learned
= o
of the biological effects of radiatiog. The knowledge

triggered a public debate over the hazards associated with
2

the testing of nuclear weapons in the atmosphere, which led
re

first to the moratorium on atmospheric tests and then to
ul.

the Atrospheric Test Ban Treaty. A major public concern in
es:

this debate was the genetic effects of radiation.
is.

As a result of public interest in this matter, the
a

National Academy of Sciences Committeg_on Biological Effects

of Atomic Radiation (BEAR Committee) reviewed the existing
su-
data on the biological effects of radiation with particular

emphasis on genetic effects. The BEAR Committee report was

significant in several ways:
ar

o For the first time, the genetic effects were considered.
w
o It concluded that, so far as genetic effects are con-

cerned, there is no safe limit or tolerance.
ie.
o It urged, therefore, "Keep the dose as low as you can.
re

o It recommended a reduction in occupational exposure
nc

limits.

o For the first time, it recommended an exposure limit
- 13

for the general population.
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These recommendations were adopted by the NRCP in 1958
when they recommended an occupational exposure limit of
5 rem/yr and, for the first time, an exposure limit for the
general public of 0.5 rem/yr.

It is important to note that the federal government had
no significant regulations for radiation exposure at this
time, since the Atomic Energy Commission (AEC) was then in the
process of preparing the first set of such federal regulations.
The AEC included these recommendations in their regulations
which were finally promulgated in 1960. The recommendations
still stand as the principal standards in the present day
Nuclear Regulatory Commission (NRC) regulations, and contain
the admonition that the actual exposure should be kept "as
lo'. as practicable* (ALAP), recogniz.ng that there is no safe
level of radiation exposure [The wording was subsequently
changed to "as low as reasonably achievable” (ALARA)].

It is important to note at this point that these pre-1960
events represent the start of a common thread in the history
of radiation standards which persists to the present day.

This common thread is a process where standards are proposed
by individuals or agencies with a strong interest in radiation
producing acéivities, are adopted by government as law, and
are finally revised to more stringent standards under pressure

from an informed public.
Clearly, it requires nonaligned scientists to inform the

public of the hazards of radiation. An example of this process
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is how an informed public brought an end to the atmospheric
tests and forced a reconsideration of the radiation protec-
tion standards with due acknowledgemen® of genetic effects.
As a consequence of this reconsideration, more restrictive
exposure standards were established.

But these new exposure standards were still set in
accord with the industry bias of the regulators. Before
making its recommendations, the BEAR Committee consulted

the AEC to determine if these more restrictive standards
17/
could be met. Concerning its recommentations, the ICRP
18/
states:

(83) Because of the need for guidance in
this regard, the Commission in its 1958
Recommendations suggested a provisional
limit of 5 rems per generation for the
genetic dose to the whole population,
from all sources additional to natural
background radiation and to medical expo-
sures. The Commission believes that this
level provides reasonable latit.ide for the
expansion Oof atomic energy programs in the
foreseeable fature. It should be empha-
sized that the limit may not in fact repre-
sent a proper balance between possible harm
and probable benefit, because of the uncer-
tainty in assessing the risks and the bene-
fits that would justify the exposure.
(Emphasis added)

17/ 1Ibid., p. 47.

/ ICRP Publication 9, 1966, p. 15.
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Examination of the 1959 report of the ICRP, which
gives the 1958 reccmmendation, reveals the convuluted logic
used in the attempt to justify these industry biased recom-
mcndations.lg/

Although the public debate related to the biological
effects of radiation subsided with the advent of the Atmo-
spheric Test Ban Treaty, the public concern over these effects
did not. Instead, much to the surprise of the nuclear indus-
try, the industrial bias in the new exposure standards was
recognized by the general public. Because of the lingering
public concern over the effects of radiation and the bias in
the regulations, a new debate surfaced in the late 1960's.
This debate centered around the adegquacy of these exposure
standards and was directly concerned with the Plowshare Pro-
gram for the peaceful uses of nuclear explosives and with the
developing nuclear power industry. t is reascnable to state
that this public debate (similar tc the debate stopping at-
mospheric tests) resulted in the virtual eliminat. of the
Plowshare Program.

Public concerns over radiation effects in the late 1960's
also raised serious gquestions on radiocactive emissicons from
nuclear power plants. Confronted with an informed public,
the AEC in June, 1971, proposed new guidelines for the emus-
sions from light water reactors (LWR's) which were the center

of the controversy. These new guidelines were eventually

19/ ICRP Publication 1, 1959, p. 7.
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included in the regulations as Appendix I of 10 C.F.R. 20.
Essentially, these regulations reduced the allowable dose
to the general population from the 500 mrem/yrzg/ primary
standard to 5 mrem/yr - a 100 fold reduction.

These new regulations were stated to be in response
to the ALAP or ALARA portion of the earlier regulations,
and contained a procedure for determining what is ALARA.
This procedure involves balancing the cost of additional
emission control equipment against the cost of the health
effects produced by the radiation. They sed a health
effects cost of $1000/person rem.Zl/ This approach was
included in the regulation although it wa3 admitted that
because of the intangibles associated with health effects,
the approach did not include consideration of "overriding
moral values that cannot be quantified."ZZ/

Here again we can see the common thread. The public
had to force a reluctant AEC to prepare tnese emission
standards. Tpe AEC, in testimony before Congress in 1969,

indicated that they did not want to establish these emis-

sion standards until they determined what the actual re-

20/ A mrem is 1/1000 rem, hence 0.5 rem is 500 mrem.

21/ The person rem is determined by summing the dose over
the exposed population. A dose of 1 rem to 1000 people
is 1000 person rem. A dose of 0.1l rem to 10,000 people
is also 1000 person rem.

22/ US AEC, Final Environment Statement Concerning Proposed
Rule Making Action. WASH-1258, July 1973, Vol. 1, p. 8-2.
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23/
leases would be. The AEC did not want to challenge the

nuclear industry - - they wanted to accommodate it. AEC
Commissioner, Wilfrid Johnson, for example, testified:

"If we were too rigid, we would have
nothing but boiling water and pres-
surized water reactors from now on.

If we get to liquid metal cooled fast
breeders, the ei%!uont roblem will be
different. Hopefully, they will be
Petter, but we know they will be dif-

ferent. We need fla2xibility for these
reasons." (Emphasis added) 24/

To accommodate the industry, the Appendix I guidelines
(gquidelines that were predetermined to be no challenge) were
meant to apply only to light water reactors, not to repro-
cessing plants or breeder reactors. With obvious industry
bias, the AEC wanted to wait to see what the emissions from
these plants would be before setting guidelines. A continu-
ing intent co accommodate radiation producina programs has
also marked government response to guestions raised by a

worried public on radiocactive waste disposal.

The Tailing Piles

Radionuclides emitted from a reactor can irradiate the

population for thousands of years into the future. This

23/ “Environmental Effects of Producing Electrical Power."
Hearings before the Joint Committee on Atomic Fnergy, 91lst
Congress, lst Sesszcn, held Oct. 28-31, Nov. 4-/, 1969,
Washington, D.C.. U.S. Government Printing Office, 1969,
pp/ 203-209.

24/ 1Ibid., p. 209.
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factor was a major aspect of the debate over atmospheric
testing. Carbon-14 with its 5000 year half life was an
important argument in that debate. Nevertheless, the method
for the determination of ALARA in Appendix I ignores the

half life of the radionuclides and is based only upon the
annual dose. The first official recognition of the signi-
ficance of the half life of radionuclides occured in an EPA
assessment of the effects of the nuclear power fuel cycle.gé/
Here EPA determined the dose and hence effects from selected
nuclides for 100 years into the future.

While this 100 year period would seem adequate for Ces-
jum=-137 with its 30 year half life, it has an arbitrary appear-
2nce compared to the 5000 year half life of Carbon-14. Again,
because of public debate and participation in reactor licen-
sing proceedings, the significance of the half life of radio-
nuclides has become a major issue. This debate has centered
arouna the radon emission from the tailing piles at uranium
mills. The radon results fromthe decay of Thorium-230 which
has a half life of 80,000 years.

This debate forced the NRC to set aside the validity of
its S-3 Table, which had the purpose of evaluating the radio-
logical impact of the uranium fuel cycle in the environmental
impact stateman:s of nuclear power reactors. As a conse-

quence, reactor licensing proceedings had to be reopened

25/ U8 EPA, Environmental Analysis Of The Uranium Fuel Cycle,
CPA-520/9-73-003, 3 Volumes, October 1973.
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on this issue. In these proceedings the NRC Staff is suggest-
ing that perhaps the population dosage and the effects should
be determined over a period of 1000 years. Moreover, they do
not use the ALARA cost analysis approach that is part of
Appendix I. Instead they simply compare the dosage with that
of natural backgrourd radiation. One licensing board appears
to accept the NRC Staff approach.zg/

Neither that licensing board nor the staff indicate how
small is small enouc™ in this comparison with natural back-
ground radiation. Moreover, they do not indicate why it is
better to kill or waim 1 million persons at a rate ~f 10
persons per year for 100,000 years as opposed to killing or
maiming a million persons in a single year. The Commissioners
of the NRC have yet to rule on these issues. Clearly these
issues are paramount in the selection of waste disposal criteria.

Again, that common thread in the federal radiation "pro-
tection" program can be seen. The public had to force the NRC
to consider the long-lived radionuclides and to address them
in relation to the mill tailings issue. The response of the
NRC, typical of its industry bias, was an attempt to minimize

the problem by discounting future generations.

26/ Atomic Safety and Licensing Board, Partial Initial
Decision, Environmental Consequences Of The Uranium
Fuel Cycle, In The Matter of Duke Power Co., Perkins
Nuclear Station, Docket Nos. STN 50-488, 50-489,
50-490, dated July 14, 1978.
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Enter EPA

The Environmental Protection Agency has the lead
responsibility in establishing radiation protection criteria
for waste disposal. This agency was created by the Congress
in response to the public's concern over its deteriorating
environment. In other words, the EPA itself is the result
of the actions and demands of the general public. As a con-
sequence, it should be anticipated that EPA would be respon-
sive to the public's concern and not possessed with the indus-
try bias of the other agencies. Unfortunately such is not the
case.

Although EPA was the first to respond to the public's
concern over'long-lived radionuclides, it also chose to dis-
count future generations by truncating its dose assessment
at 100 years. However, EPA appears to be modifying this posi-
tion. The EPA has recently published its "Criteria for Radio-
active Wastes."zl/ Here they indicate that assessment out to
1000 years should be undertaken and that it is desirable to
have some means for accounting for risks associated with long-
er time periods. This marginally more realistic effects as-
sessment, however, is about the only concession ¢o the public's
concern made in the published criteria. The remainder of the
criteria are designed more to provide latitude for the expan-
sion of the nuclear power industry than to respond to the

concern of the public. -

27/ EPA, Criteria for Radioactive Wastes, Fed. Peg., Vol. 43,
No. 221, Nov. 15, 1978, pp. 53262-53268.



The historical background on radiation standards

presented above illustrates two aspects cf the public's
attitude toward radicactive contamination:

1. No armrHunt of radicactive contamination

is "acceptable."” This was the public

message that brought about the Atmo-
spheric Test Ban Treaty and the demise
of the Plowshare Program for the peace-
ful uses of nuclear explosives.

2. The effects of radiation on future gener-

ations are of prime importance and can not

be discounted. This is illustrated not

only by the ATB Treaty and Plowshare ban
but also by the public concern over long

lived nuclides and the tailing piles.

Both of these indicate that the public's attitude

toward the environment is one of non-degradation. The

National Environmental Policy Act (NEPA) which was brought
about by public concern is alsc an expression of this atti-
tude. In their published criteria, EPA states:

Our responsibility to maintain environmental
quality for future generations is well recog-
nized. As enunciated in the National Environ-
mental Policy Act of 1969 (NEPA), it is an
important national goal to "fulfill the re-
sponsibilities of each generation as trustee

of the environment for succeeding generations."28/

28/ 1Ibid., p. 53262.




The NEPA also states:

(c) The Congress recognizes that each person

should enjoy a healthful environment and

that each person has a responsibility to

contribute to the preservation and enhance-

ment of the environment.
Much the same statements can be found in the Clean Air Act
and in the Federal Water Pollution Control Act as Amendec
by the Clean Water Act of 1977.

hus the public's attitude and the actions it has

caused to be taken by the Administration and the Congress

demonstrate that tne only acceptable criterion is one of

non-degradation.
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V. RECOMMENDEL RADIOACTIVE WASTE DISPOSAL CRITERIA

The previous sections of this report demonstrate,
whether approcached from the standpoint of a rational,
religious or public action perspective, that the only
acceptable waste disposal criteria are those which, at
a minimum, are neutral to future generations. Everything
the present generation does has its impact on an unccn-
sulted future and sc is in some measure unfair to future
generations; even more unfair, however, are those actions
consciously promoting a policy which involves the distribu-
tion of benefits now and hazards later. The least unfair
mode is one which tries to keep deliberate allocaticns of
benefits and ccsts confined to a single generation, where
those imposed upon by hazards are at least available for
comment. The least unfair way of managing intertemporal
relationships is for each generation to try to leave the
earth as it was when they arrived. As a goal, the only
acceptable distribution of hazards and benefits is the neu-
tral allocation, where no pattern of benefits and hazards
is imposed. Decisions striving for a neutral allocation
are, therefore, the most acceptable.

Cost/benefit analysis, or any other analytic technique,
alcne cannot decide whether it is just or fair for the present
to impose upon the future the burden of perpetual care for
highly poisonous materials. Consequently, the foundation of
any waste disposal criterion must be based on fundamental
value judgments rather than on ad hoc modelling considerations,

and be derived from a theory of justice. Conclusions from
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manipulations of numerical models must not be substltuted
for explicit confrontations with difficult value judgments.
For example, if at a certain point our society wishes to
stcp being fair and reasonable because we do not wish tc
bear the monecary costs of justice, then we should expli-
citly acknowledge that we prefer being wealthy and evil to
being poor and righteous and not try to justify our moral
vacillation with a cloud of cost/benefit models.

All of these considerations lead to the first and the
fundamental crite:ion that should be applied to the dis-
posal of radioactive wastes.

Criterion #1

Nuclear operation of all types (such as
mining, milling, fuel processing, decom-
missioning, and waste isolation or dispos-
al) should be conducted so the overall
hazards to future generations are the same
as those which would be presented by the
original unmined ore bcdies utilized in
those operations. There should be high
confidence that the cumulative risk to all
future generations from radioactive waste
should be less than, or (considering uncer-
tainties in the calculation) comparable to,
the cumulative risk to all futire genera-
tions from the original uraniun resources
from which the radiocactive wastes were de-
rived, assuming these uranium resources
were unmined.

The attempt here is to choose a criterion based on a
theory of justice and equity. Waste criteria must be fair
to future generations independent of the ®enefits this
generation reaps from the use of nuclear power. The criter-
ion above simply ignores the net benefits of using nuclear
energy. Instead, it considers only the risks to future

generations.



Criterion #2

The geologic medium and site selected for
geoclogic disposal should be selected to
minimize the possibility of future humen
intrusion, particularly during periods after
which the permanence of records can no long-
er be expected. Hence, the medium should
not be located in an area where other valu-
able resources have been, or are likely to
be mined. The geolcgic medium of choice
should be a plentiful resource such that
should it become a useful resource to future
generations, its widespread availability
will make it unlikely to be mined at the
waste disposal site.

This criterion is designed to address the risk of
release by human intervention rather than by geologic events.
Arcuably the risk of human intervention - after records of
the repository are lost - is higher, or at least less pre-

dictable.

Criterion #3

The radioactive waste should be stored in a
retrievable manner for the period during
which the repository is open, or until it
can be assured with high confidence that all
waste disposal criteria are net, whichever
is the longer period.

The waste should be stored in a retrievable mode until
there is clear evidence that we know what we are doing, and
have high confidence that the desired goal will be achieved.
Almost anything is retrievable at some cost. Here, retriev-
ability implies something that can be economically retrieved.

These criteria should be the goals of our nuclear waste

disposal prcgram. Cost should be considered as only second-

ary in importance. A generation that is spending billions



nuclear power reactors should do no less with nuclear waste

|
o{ dollars a year on nuclear weapons and on waste-producing |

disposal. These criteria should not be relaxed simply to
accommodate the new radioactive wastes being generated by

the nuclear power industry.



