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CHAPTER 1: INTRCDUCTION

In the next few years important decisions will be made about the manage-
ment and disposal of waste from commercial nuclear power production. These
decisions, when finally implemented, will have consequences and outcomes both
now and in the long term future. A decision to proceed with a certain tech-
nical approach to waste disposal on a certain time scale will likely have
different consequences than a decisiocn to proceed with a different approach
and time scale. It is these potentially different cdnsequences and disagree-
ment and contention about them that forms the core of this exploration of

public issues in nuclear waste management.

While nuclear waste management decisions involve economic and social
factors, they will no doubt rely heavily on a base of technical data generated
by traditional scientific methods, e.g., the leach rates of various types of
glass-like substances which might be used to package wastes for disposal, the
vilnerability to accidental breaching during transport of various waste
canister and cask designs, and the rate of transport via ground water of
nuclear waste isotopes in various geologic media. Portions of this data base
will probably attain the status of "scientific fact" by virtue of near uni-
versal agreement about their validity in the scientific community. Other
porticns will be the subject of continuing scientific controversy and will
point up uncertainties. In other cases, empirical methods by their nature
are not very powerful tools for acquiring information needed to make nuclear
waste management decisions. For instance, a pilot repository can be built
and pilot tested for months, years, or decades, but there are no readily
apparent methods for determining that it will not be breached for centuries
or millennia. In other words, uncertainties will remain, as in every technicgal

area, despite the best efforts of techhelogists., The exercise of careful

scientific judgment will be required in making decisions where scientific

facts are unavailable or insufficient.

It is because the outcomes of alternative waste management decisions will
have differential effects or impacts on the public that makes these alterna-
tive decisions public issues. Since society, present and future, will bear
the impacts of nuclear waste management and disposal cutcomes, it would

appear useful to incorporate public judgments into the nuclear waste decision



making process. The public's judgments are evaluative judgments. The
public should indicate its relative preferences among the outcomes expected
from alternative decisions or approaches. In other words, the public must
render a judgment on the extent to which various outcomes are conscnant with
public values. This evaluative judgment incorporates individual and collec-
tive perceptions of what is right and equitable, what ought to be done, as

well as what is feared and ought to be avoided.

These public judgments are not technical judgments but must be based in
part on technical judgments. Technical judgments must come from scientists/
engineers who by training and experience are familiar with waste management
technology. As previously mentioned, technical judgments should be bhased to
the extent possible on scientific facts. Careful scientific judgments must
be rendered when scientific facts are unavailable. These judgments are

refined by scientific review and continued scrutiny.

Technical judgments thus define the set of available technical options.
They describe what can be done, on what time schedule, at what economic cost,
and with what probable impact on public health and safety and the physical
and social environment. While technical experts may have their own value
preferences and thus also make evaluative judgments, the final evaluation of
the predicted outcomes of waste management options is a broadly shared public
responsibility. Public officials charged with making nuclear waste decisions
in the broad public interest must weigh technical, economic and social con-
siderations including the public's evaluative judgments akbout the desirability

of projected decision outcomes.

Before proceeding with this analysis of public issues it may be helpful
to distinguish "issues" from "problems." Nuclear waste disposal, like any
complex technical activity, presents many problems. By problems we mean
acknowledged difficulties. A problem is a challenge to solution; a candidate
for thought; an occasion for research, experimentation, and scientific analysis.
A problem represents a difficulty in achieving a gocal. It may involve a
blockage of progress, a delay, or increased cost or hazard in reaching the
goal. Some problems may not be solved by the time action is judged necessary.
In these cases a decision is necessary on whether the difficulty is bearable

or on whether the goal is worth the risk.



Problems, as mentioned above, give rise to issues. If issues are in
the public domain or affect the general public, they become public issues.
The term "issue" suggests discussion, opposing views, disagreement, contention,
and argument or debate. Issues are not "solved” like problems; issues are
resolved. Resolution may be furthered by the accumulation of facts which
convince all parties to follow a common course. Where issues involve the
values of the parties in the disagreement, more facts may not help issue
resolution. Perhaps compromise is the only way to resolve the issue.
Tn other cases, an alternative goal of equal value to all parties or an
alternative path that doesn't involve the troublescome issue may bring

resoluticn.

This paper involves an analysis of nuclear waste public issues. The
term analysis is used loosely here to include a statement of and exploration
of the issues or points of disagreement over waste disposal problems.
Disagreements (issues) can take several forms including (a) disagreement
over the existence of a problem or over its severity, e.g., some feel the
inabilité cf future generations tc participate in present waste disposal
decisions is a severe problem; others feel this is not a problem and argue
that virtually all societal decisions have extended future consequences;

{b} disagreement over the benefits and costs of achieving a goal, e.g., some
feel continued economic growth is desirable, some do not; and (c) disagree-
ment over the desirability of benefits and costs/hazards attendant to alter-
native paths to a2 goal or different ways of overcoming a problem, e.g., some
feel existing nuclear wastes should be placed in geologic isolation, some

feel they should be disposed of in space.

What follows then is an attempt tc present in outline format the more
important public issues of nuclear waste management. The intent is to gather
together in a common format and grouped intc common clusters an extensive
set of nuclear waste issues. The objective is to raise and discuss issues
rather than resclve them. This may cause frustration in some readers, but
issue resolution must be left to the political process (broadly defined).

We hope the process of issue resolution will be assisted by the present
analysis, but it surely will not be accomplished by it. We do attempt to
state the more common points of view or sides of some issues, and we do point

out the major factors that have become associated with issues. These points



of view constitute possible forms that resolution of issues might take.

We also, in scme places, indicate the direction that in our view issue
resolution appears to be moving. Background and clarifying statements are
made in sections headed "Comment." Comment sections are also used to peint

up some of the interrelations among issues in different sections.

ISSUE SOURCES

Most of the issues raised here are raised elsewhere. Several documents
list and discuss in varying detail a dozen or more major issues (Hébert, Rankin,
Brown, Schuller, Smith, Goodnight and Lippek, 1977; Bishop, 1976; Abrahamson,
1976). Other authors focus on only a few issues, providing extended discus-
sion {(Rochlin, 1976; Skolnikoff, 1976) or raise implied issues of a broader

nature (Sharefkin, 1976).

Although we feel the issues discussed in this paper deserve public air-
ing, many have received little public discussion except among a set of "expert
insiders”™ to the technology and problems of nuclear waste. We have drawn
heavily for our material from several public meetings including the Conference
on Publi¢ Policy Issues in Nuclear Waste Management held in Chicago in October
1976 and the two Environmental Protection Agency conferences on this topic
held in Reston, Virginia and Albuquergue, New Mexico in February and April
1977. COther published sources are listed in the accompanying bibliography.

A few sources that provide a variety of perspectives on a given cluster of
issues are briefly annotated in a section at the end of the bibliography and
keyed to sections of the analysis. Unpublished papers, correspondence and
conversations with technical and nontechnical cobservers of nuclear waste

management round out our sources.

ISSUL IMPORTANCE

In this analysis we rarely make judgments about the relative importance
of issues. Such judgments are usually value judgments not resolvable by
recourse to scientific data or appeals to authority. Of course we were
forced to make some judgments about issue importance in deciding where to

draw the line between those issues we discussed and those which fall within



our content limits (to be defined later) but were judged not important

enough to discuss.

Many writers do make judgm%nts about the relative importance of issues.
Importance has a variety of meanings. Some use importance to refer to the
magnitude of possible consequences--major versus minor. Some use importance
to refer to issues they feel to have overriding moral or ethical content.
Others feel issues where there is frequent or wide discrepancy between the
positions taken are the more important issues. In still other cases impor-
tance is used to refer to the apparent difficulty of solving the problems

that give rise to the issues in gquestion.

It is clear that some issues are raised more frequently in the litera-
ture and are thus more familiar than others. For instance, the assertion
that waste dispeosal involves a "Faustian bargain" (Kneese, 1973) in which
benefits of nuclear power are enjoyed in the present and costs/risks are
incurred in the future is one of the more frequently mentioned themes.

Freguency of mention may or may not indicate issue importance.

ISSUE INTERRELATIONS

As will become clear, nuclear waste issues are numerous, complex and
frequently interrelated. Decision makers could easily fail to consider
them all adeguately. One of ocur purposes, therefore, was to gather them
together in one document so they may be jointly considered. We have com-
mented on interrelationships when these were particularly salient, but have
not yet formally mapped them. This effort is currently under way and will

be the topic of a subsequent report.

In order to assist readers who may wish toc consider issue interrela-
tionships, there appear to be several common forms including {a) hierarchical
relationships—-some issues are sub-issues or elements of broader issues;

(b} contiguous relationships-~some issues tend frequently to be mentioned
together and may share common hierarchical relationships to a broader issue:;
(c) causal relationships—--at a decision point in waste management, different
decisions will give rise to different issues, that is, decisions on a given
issue affect the occurrence or non-occurrence of other issues; and (d) mutu-

ally exclusive--the existence of certain issues implies a decision that



prevents the cccurrence of certain other issues, e.g., issues associated
with the risks and benefits of nuclear waste retrievability do not occur if

there is a decision to use a method of disposal that prevents retrievability.
LIMITATIONS

As technically qualified readers will gquickly note, this analysis is
not intended to be a technical evaluation of nuclear waste alternmatives.
That is beyond our scope and competence. We do make some assumptions about
technical feasibility based on our understanding of nuclear waste technology
at time of writing. These limited assumptions are necessary to avoid extended
discussion of issues not likely to arise and to help keep the discussiocn
generally on track. For instance, we do not discuss issues related pri-
marily to transmutation technologies since there appears to be no immediate
prospect of their being available. 1In the same vein, much more attention
is given to issues associated with geological disposal on land than to extra—

terrestrial disposal or sea bottom disposal.

This analysis is limited primarily to high level waste from civilian
light water reactors operated to preduce electricity. Our definition of
high level waste is a nontechnical one that simply means nuclear waste,
whether from a reprocessing plant or in the form of unreprocessed spent
fuel that involves intense and damaging radiation. We do not discuss
transuranium contaminated waste, gaseous emissions from nuclear facilities,
mine and mill tailings or decommissioning of nuclear facilities. There are
many issues conhected with the management of these other waste forms, and
many of the issues we discuss could be applied to them, but our treatment,

like public concern {(Bartlett, 1976; Bishop, 1276) is centered more on high

level waste from nuclear reactors.

While many of the issues we discuss may apply to beth civilian and
military waste, our treatment is limited to civilian waste. This point
is particularly important to keep in mind during the ensuing discussion of
benefits asscciated with nuclear waste issues. Technological issues often
take the form, when viewed from the public perspective, of a rough cost/
benefit assessment. Aside from the possible recovery of scarce elements
such as those in the platinum group and the potential for recovering nuclear

fuel by reprocessing, there are few direct benefits of nuclear waste, per se.



The benefits are related to the use of the electricity generated by nuclear
means. Thus we explore these benefits and their role in nuclear waste issues.
The benefits (national security) associated with military waste are quite

different and generally beyond the scope of our discussicn.

Qur treatment is limited generally toc wastes from light water reactors.
We have not attempted to deal in detail with issues that may arise in
connection with specific alternative fuel cycles. There is limited discus-
sion of issues associated with whether or not to reprocess waste to remove
uranium and/or plutonium. And, to a limited extent, the plutonium-fueled

breeder is also discussed in connection with reprocessing issues.

The brevity of our discussion of alternative fuel cycles, reprocessing
and the fast breeder are regretable because the issues involved are gaining
in public salience. However, to do these topics justice it would be neces-
sary to project specific scenarios involving various combinations of fuel
cycle options, reprocessing and mixes of breeders and more conventional LWR's,
Moreover, the timing of these scenarios has important effects on the calcu-~
lation of benefits and risks. One could easily construct several dozen
hypothetical combinations of possibilities. To attempt treatment of the
issues specific to each combination would be an arducus and speculative task.
A similar problem is encountered in dealing with alternative modes of nuclear
waste disposal, i.e., geologic, extraterrestrial, etc. Given the current
state of decision flexibility, the possible combinaticons of disposal mode,
fuel cycle, timing, etc. are too numerous to explere individually. AS men-
tioned above, we have given mecre detailed attention to the most likely
technical approach (geologic disposal on land) and the present nuclear power
reactors (uranium fueled LWR's). As time passes and nuclear waste management
decisions are made or changed, some combinations of specific system elements
will become irrelevant. Others will become salient and demand a more focused
analysis of the issues associated with them. Readers are invited to think
through the system combinations or scenarios of special interest to them and

explore issues that may be unique to those particular combinaticns.

Finally, teo state one more limitation, we deal with nuclear waste issues
from the perspective of the United States with little attention to the many
international issues such as multinationally operated reprocessing plants,
return of spent fuel from abroad for storage or disposal in the United States,

and internaticnal agreements to pursue fuel cycles that inhibit nuclear weapons



proliferation. Wwhen, and if, these possibilities take on more substance it
will be necessary to explore more specifically the issues involved. For now,

we have given them only brief mention.

NUCLEAR POWER DEVELOPMENT

One more point seems worth making before moving on to the issue outline.
It involves the relation between nuclear waste management issues and the
future development of nuclear power. As pointed out above, there are few
apparent benefits of nuclear waste, per se. Nuclear waste results from the
production of nuclear power which in turn is perceived by the majority of
the U.S. public as beneficial (see Melber, Nealey, Hammersla and Rankin,
1977, for an extensive review of public attitudes about nuclear power).
Moreover, as the amount ¢f nuclear power produced increases, so does the
amount of nuclear waste. We have approached the analysis of nuclear waste
issues from a rough benefit/cost perspective. Electricity produced by
nuclear means represents the benefit, and nuclear waste management represents
the cost and risk. It would be convenient if nuclear waste issues could be
clearly separated from the question of further nuclear power development.
Committed advocates of nuclear power appear to be arguing for this. They say,
in effect, "We already have nuclear waste, we have several prcmising alter-
natives for disposing of it, let's proceed to do so and show that the problem
can be solved." Committed opponents, by contrast, focus on the perils of
proceeding to produce more waste before it has been demonstrated conclusively

that nuclear waste management and disposal can be successfully carried out.

Of course, not all nuclear waste issues are related to the guestion of
further nuclear power development. Many issues are related to how waste
management should be carried out and require resolution in order to deal with
the current waste inventory even if a decision were made today to produce no
new waste. We have tried to point up those issues that appear highly related
to the question of continued nuclear power development and those independent
of it. As nuclear power development continues, the amount of waste will
increase. Several sections in this analysis deal with the issues related to
amount of waste. These sections address directly the issues linked to con-
tinued nuclear power development. We hope this effort will help bring clarity

to this difficult problem for nuclear waste issue resolution.



ORGANIZATION OF ISSUE CLUSTERS

Nuclear waste issues have been clustered in this report into four main
sections which are referred to as issue clusters or issue branches.
Chapter 2 deals with temporal equity issues—--issues asscciated with present
benefits and risks/costs versus future benefits and risks/costs. Chapter 3
deals with issues associated with the distribution of benefits and risks/
costs over geographic areas and socioeconomic groups. Chapter 4 covers a
variety of issues associated with implementing waste management and disposal
systems--organizations needed to manage wastes, regulation and inspection,
financial arrangements and monitoring in the near and far term future.
Finally, Chapter 5 considers public involvement issues--issues associated
with how and to what extent the public should be involved in nuclear waste
management decisions. Issues arising from the gquestion of public involvement
in nuclear waste management decisions are a specific subset of the broader
issues of public involvement in policy decisions involving technology.
Chapter 5 deals with the process of issue resolution while chapters 2, 3

and 4 deal with the content of nuclear waste management issues.

The ordering of these chapters is not very important. In fact, each
chapter is designed to stand more or less alone, and readers primarily inter-
ested in only certain clusters of issues could give only brief attention to

the others.

There are also many possible ways of clustering issues. For instance,
uncertainties of various kinds give rise to issues throughout the four sec-
tions. It would have been possible to pull together all the instances of
uncertainty into one major section and discuss how they affect temporal
equity, geographic equity, etc. Readers are invited to employ any conceptual
device they find useful for clustering issues. The analysis is organized,
where possible, to facilitate this by parallelism of issue treatment. For
instance, most major issues have subsections that deal separately with
benefits and risks/costs; and certain considerations like amount of waste,
alternative fuel cycles, uncertainty, irreversibility of actions, and alter-
native medes of disposal are raised in each of the three substantive chap-

ters (2, 3 and 4).
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The issue analysis is structured within each chapter into a few broad
"primary" issues with a number of "dependent" issues under each primary
issue. & formal outline format is employed to bring order and help clarify
the hierarchical structure of the issues. Issues are stated in the
grammatical form of questions. The most detailed elements of the outline
take either the form of a description of the opposing points of view on the
question or constitute a listing of the major factors to be considered in

reselving the guestion.

Finally, in a content area like nuclear waste issues where opposing
issue positions are so often rooted in value judgments, it may appear that
we are taking certain value positions that bias the discussion. We have
tried to avoid actually doing this because we see our task as collecting,
reporting on, and exploring nuclear waste public issues raised in the many
and diverse sources we menticned earlier. Our own views on these issues
are not germane to this task. We do not speak for any group or government
agency, nor should positions we may appear to take be attributed to any

particular group or government agency.



CHAPTER 2: TEMPCORAL EQUITY ISSUES

INTRODUCTICH

A major problem with nuclear waste is the long-term radiation hazard
of waste materials. To oversimplify somewhat, there are two time periods
of concern asscciated with the waste components. The fission products
account for very high levels of radiation initially. This hazard progres-
sively decreases over the 500-1000 years following removal from the reactor.
The actinides present a slowly decreasing hazard for up to 500,000 years.

It is clear that potential harm to future generations will exist for a long
period of time after direct benefits in the form of electrical power

cease.

This situation has given rise to a cluster of issues that are widely con-
sidered to be highly important. In the Battelle study "Public Values Associated
with Nuclear Waste Disposal" (Maynard, Nealey, Hébert and Lindell, 1976) long-
term safety was judged by most respondents to be more important than the three
other waste mahagement criteria considered--short-term safety, cost, and

accident detecticn and recovery. This problem of the temporal dislocation of

costs and benefits was the topic of extended discussion and wide concern among

participants in the Chicago conference on "Public Policy Issues in Nuclear

Waste Management" in October 1976. From these and many other sources listed
in our bibliography it is c¢lear that long-term safety is a problem judged to
be of great importance and that a cluster of issues center con the gquestion of

equity over time.

Risk/benefit analysis in this case is complicated by a number cof factors.
Some of the more important of these are: uncertainty associated with benefits
and risks (especially over very long time periods), the extent to which
nuclear waste disposal involves irreversible actions, the extent to which
actions that increase short-term safety may decrease long-term safety and
vice versa, and the role that future generations might play in beth moni-
toring waste and becoming exposed to waste through accidental or wvolitional

acts.

11
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In this chapter we take up the many issues that have been linked to
the temporal distribution of the benefits of nuclear power and the risks/
costs of nuclear waste disposal. Most of these issues would not exist but
for the very long time periods over which nuclear waste materials must be
isolated from the biosphere. In other words, if all the benefits and risks/
costs of nuclear power and nuclear waste-disposal occurred in the period
during which nuclear power is produced and consumed, temporal equity issues

would not exist.

SUMMARY OF PRIMARY AND DEPENDENT ISSUES

Primary Issues:

1. Is the distribution of benefits from nuclear power and risks/costs from
nuclear waste disposal over time {(involving many generations) acceptable?
2. Is the inability of future generations to participate in waste disposal

decisions that will affect them an important problem?

Dependent Issues:

1.1. How is the acceptability of the distributicn of benefits and risks/
costs over time affected by the amount of waste requiring disposal?

1.2. How is the acceptability of the distribution of benefits and risks/
costs over time affected by alternative fuel c¢ycles?

1.3, How is the acceptability of the distribution of benefits and risks/
costs over time affected by uncertainty associated with the calcula-
tion of benefits and risks/costs over time?

1.4. How is the acceptability of the distribution of benefits and risks/

costs over time affected by irreversibility of waste disposal actions?

1.5. How is the acceptability of the distribution of benefits and risks/
costs over time affected by alternative modes of nuclear waste

disposal?

2.1. How does amount of waste requiring disposal affect the importance
of allowing future generations decision flexibility?

2.2. Can waste management decisions be pestponed to avoid disenfranchise-
ment of future generations?

2.3. Should we strive to preserve flexibility for future generations to make

decisions about nuclear waste?



ISSUE QUTLINE

Is the distribution of benefits from nuclear power and risks/costs from

nuclear waste disposal over time (invelving many generations} acceptable?

Comment: This issue is taken up first because it is related to the impor-
tant question of whether and at what level to continue the production of
nuclear power, and thus the production of nuclear waste. If nuclear power
were to stop immediately, the amount of commercial nuclear waste would
consist of the present inventory which is estimated at 2,500 metric tons.

On the other hand, if nuclear power production were increased significantly,
say to 500-700 operating light water reactors by the year 2000, the amount
of nuclear waste would be a minimuam of 125,000 tons, a significantly

greater volume than at present ("The Radioactive Waste Inventory, 13%77").

We are using a nontechnical definition of amount of waste to refer to

the physical volume and intensity of dangercusly radicactive material
removed from reactors. The thermal radiation intensity per cubic unit of
repository space will depend on the period of decay before disposal, on
whether or not reprocessing removes uranium and/cor plutonium, on the ratioc
of waste material to fixing medium in waste canisters, on canister size
and density cof placement in the repository, and other factors. A more
precise definition of amount of waste seems not to be required here. The
point of this issue is whether as waste amount increases (and nuclear
power production increases) there is an effect on the temporal distribu-

tion of benefits and risks/costs.

Variations in the nuclear fuel cycle also affect waste amount as we have
defined it, and waste disposal mode variations can have significant effects
on the amount of waste which c¢ould threaten future generations and thus
ralse temporal equity issues. For instance, extraterrestrial disposal,

if successful, could permanently remove some nuclear waste materials from
concern. For each combination of nuclear fuel cycle and disposal mode,

the four possibilities under 1.1 below should be considered.

1.1. How is the acceptability of the distribution of benefits and risks/
costs over time affected by the amcunt of waste requiring disposal?

1.1.1. Creating more waste will increase the risks/costs to both
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present and future generations. However, continuing the
development of nuclear power wWill increase the benefit to
present and near term future generations, but will not
increase the benefits to far term future generations.

1.1.2. Creating more waste will increase the risks/costs and the
benefits to both present and future generations. (Far
term future generations will enjoy the secondary benefits
of resource conservation and reducticon in long-term nega-
tive impact on the environment from expanded fossil fuel
extraction and burning.)

1.1.3. Creating more waste will increase the short-term risks/
costs from disposal actions but will not significantly
increase the long~term risks/costs because most waste
release scenarios are sensitive to event probabilities
rather than waste amount. That is, the risks/costs borne
by future generations may be only slightly affected by
the amount of waste produced. Benefits will increase in
the sheort term but not in the far term.

1.1.4. Risks/costs will increase in the short term but not in the
long term, while benefits will increase in both the short

and long term.

Comment: To summarize, the above possible outcomes of increased waste
amount differ only in their long term impact. That is, all involve
increases in both shert term risks and benefits, while long term risks
and/oxr costs are increased in three of the four outcomes. To the
extent that increasing risk to far term future generations without
commensurate benefits is an important issue, the four cases might
affect a decision to continue nuclear power development (and waste
production) in the follewing fashion: 1.1.1. Stop nuclear power;
1.1.2, Continue nuclear power if the long term benefits outweigh the
long term costs; 1.1.3. Stop or continue based on short term risk/

benefit considerations; 1.1.4. Continue nuclear power.

The above discussicn does not deal with economic costs of nuclear

waste disposal. It is taken for granted that costs of waste dis-

pesal will be borne by the users of the nuclear generated power.
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Of course, as the amount of waste increases, so will the cost of waste
disposal. However, if current and foreseeable short term future costs,
e.g., for repository monitering, are paid by current power users, eco-
nomic costs would not appear to be an important temporal equity issue.
In this chapter, eccnomic cost will therefore bhe given only cursecry
treatment. Financial arrangements are discussed at more length in

Chapter 4, issue 3.1.

1.2. How is the acceptability of the distribution of benefits and risks/

costs over time affected by alternative fuel cycles?

Comment: Given the large number of potential fuel cycle variations
and the variety of technical and policy considerations that will
affect choices among them, it does not seem fruitful to attempt to
explore the implications of specific fuel cycle variations at this
time. Rather, the general benefit and risk issues associated with

a choice among fuel cycles are explored below.

1.2.1. What near term benefits are associated with fuel cycle

variations?

1.2.1.1. The technical feasibility of wvarious fuel cycles
varies in the near term. Therefore, the amount of
power that can be generated in the near term
depends to some extent on the choice of fuel cycle.

1.2.1.2. The choice of fuel cycles affects, and is affected
by, nuclear fuel supply and the desire to conserve
nuclear fuel.

1.2.2. What near term risks and costs are associated with fuel cycle

variations?

1.2.2.1. Risks and costs of waste processing, transportation,
emplacement, and monitcring, as well as those asso-
ciated with mining and mills, are expected to vary
by fuel cycle.

1.2.2.2. The potential for the international proliferation
of nuclear weapons, diversion of strategic mate-
rials, and terrorism varies by fuel cycle.

1.2.2.3. The use of some fuel cycles will result in the
burial of potentially needed nuclear materials,

and thus may affect retrieval policy and the
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likelihood of retrieval. Retrieval operations are
potentially risky.

1.2.3. What long term benefits are assoclated with fuel cycle

variations?

1.2.3.1. 8Since variations in fuel cycle will affect near
term nuclear power supply and nuclear fuel con-
sumption, the long term supply of nuclear fuel will
also vary with fuel cycle.

1.2.3.2. BAs near term choice of fuel cycle affects use of
fossil fuel, it may also affect the long term
availability of fossil fuel.

1.2.4. wWhat long term risks and costs are associated with fuel cycle

variations?

1.2.4.1. Should a release event occur in the long term, the
radionuclide inventory existing in the repository at
the time will affect the risk of radiation exposure,
genetic damage, and economic costs to future genera-
tions. This long term radionuclide inventory varies
by fuel cycle. For instance, the burial of unrepro-
cessed spent fuel will result in substantially higher
amounts of plutonium in repositories in the long term
(and thus a higher radionuclide inventory) than might
be the case with the breeder fuel cycle in which plu-~
tonium is taken out of the waste stream by reprocessing.

1.2.4.2. The near term choice of nuclear fuel cycle will affect
the long term environmental impact of fossil fuel

burning.

How is the acceptability of the distribution of benefits and risks/

costs over time affected by uncertainty associated with the calcu-

lation of benefits and risks/costs over time?

Comment: If the decision is tc stop nuclear power and thus produce
no more waste, the calculation of near term future and far term
future benefits becomes trivial and issues 1.3.1 and 1.3.2 below do
not occur. If nuclear power continues and more waste is produced,
these issues do occur. Moreover, they interact with the 1.1 issue

branch because benefits increase with amount of nuclear power*produced
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in the short term and amcount of nuclear power produced in the short

term way affect long term benefits. Uncertainty exists over the type

and amount of these benefits.

1.3.1. What are the major types of uncertainty involved with the

calculation of near term future benefits?

1.3.1.1.

1.3.1.2.

The benefits of nuclear power in the present is

a subject of controversy, but this is probably a
function of value differences rather than uncer-
tainty. The calculation of near term future bene-
fits is hampered by uncertainty over the need for
more power in the future {although values alsc
affect the perception of this need).

Uncertainty also exists over the efficacy of con-
servation efforts and the speed with which alterna-
tive technologies could replace nuclear power if

there are increased power demands.

1.3.2. What are the major types bf uncertainty asscciated with the

calculation of far term future benefits?

l.3.2.1.

1.3.2.2.

Uncertainty exists over the amount of fossil fuel
conservation that might occur in the near term,
with and without nuclear power, and over the value
to future generations of this conservation if it
oCCurs,

Uncertainty exists over the amount of the reduction
in long term negative environmental impact that
might be avoided by reduced fossil fuel burning

if nuclear power is further developed and the value
to future generations of this reduced environmental

impact.

1.3.3. what are the major types of uncertainty associated with the

calculation of near term future risks?

1.3.3.1.

Uncertainty exists over the severity of risks
associated with preparation of wastes for disposal,

transportation of wastes, and disposal cperations.

Comment: Near term uncertainty would appear less
with geologic disposal since the mining and
engineering operations are familiar and use

present technology.
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Uncertainty exists over the risks that might be
incurr;d if wastes, once emplaced in a repository,
should have to be retrieved. Uncertainty is
related to whether or not there will be a need

to retrieve and to risks of retrieval should it
be necessary. ‘
Uncertainty exists over risks from near term
release of wastes due to natural causes, e.g.,

earthquake, flood, etc.

Comment: This source of uncertainty appears small
in the near term future, since siting criteria will
address natural events. However, should a release
event occur in the near term, the wastes would
still be highly texic.

Uncertainty exists over risks from terrorism prior
to waste dispeosal. Risks of this kind after dis-

posal appear small,

What are the major types of uncertainty associated with the

calculation of far term future risks?

1.3.4.1.

1.3.4.2,

1.3.4.3.

Uncertainty exists over the probability of geolegic
event, e.g., earthquake, volcanic uplift; and
erosion or meteorite hit that might permit waste
release via aquifer transport or gas venting.
Uncertainty exists over man-caused events (a) of an
accidental nature, e.g., drilling for minerals in
the vicinity of the repecsitory without knowleddge

of its existence, and (b) of an intentional nature
with knowledge of repository existence, e.g., to

recover valued nuclear resources.

Comment: Providing adequate information about the
repository is preserved into the future, the risks
from intenticnal intrusion would presumably be

counterbalanced by expected benefits.

Uncertainty exists over the nature and costs of
the environmental, health-safety, and genetic

consequences should release occur by natural or
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man-caused events. Components of this uncertainty
are: (a) whether consequences would be catastrophic
{(large areas rendered uninhabitable or large numbers
of deaths in a short period) or circumscribed, and
(b) whether release takes place over very long time
periods or is sudden. "Sudden" geologic events
{earthquake, volcano) might be catastrophic while
most other natural events and all man-caused events
would probably have circumscribed consequences.
The possibility that effective cures for radiation
effects may be developed also affects these conse-
guences.

1.3.4.4. Uncertainty exists over the effectiveness and costs
of monitoring/detection and protective reaction
activities in the far term. Issue 4 in Chapter 5
provides a detailed discussion of monitoring and
protective reaction.

1.3.4.5. Uncertalnty exists over whether or not near term
genetic alterations might carry over, with long

term genetic effects.

How is the acceptability of the distribution of benefits and risks/

costs over time affected by irreversibility of waste disposal actions?

Comment: In theory most waste disposal actions could be reversed

although some, such as waste retrieval from deep geologic media long
after repository closure, would be difficult, costly and hazardous.

By "irreversibility" we mean actions that would be very difficult to

reverse. Irreversibility appears not to impact benefits either in
the near or far term, except that a decision to irretrievably dispose
of unreprocessed spent fuel would make unavailable nuclear fuel
resources that could be used to produce more electricity. The impact
of irreversibility on the acceptability of risks and costs seems
strongly related to uncertainty issues 1.3.32 and 1.3.4 above. The
combination of uncertainty of risks and costs (especially in the far
term) and irreversibility may be important in deciding cn waste dis-
posal system characteristics, particularly the provisions made for

retrievability of waste and the time period over which "easy”
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retrievability is maintained. As noted previously, uncertainty is

expected to be somewhat less in the near term (see subissues of

1.3.3) than in the far term. Uncertainty over the consequences of

irreversible actions has received much discussion and appears to

welgh heavily on judgments of acceptability.

1.4.1. How does
risks?

1.4.1.1.

1.4.1.2.

1.4.1.3.

1.4.2. How does
risks?

1.4.2.1.

irreversibility of waste disposal affect near term

When the period of easy retrievability ends (when
backfilling occurs, when waste canisters lose their
integrity, or when and if the geologic structures
adjacent to canisters are deformed} irreversibility
may increase risks from sudden release events,
Should a release event occur, detecticn and protec-
tive reaction capabilities become more important.
"Difficult” retrieval and its obvious risks is also
a possibility depending on the nature of the release
event.

Irreversibility and reduction in the periecd over
which "easy" retrievability is maintained may
significantly reduce near term risks to the extent
that it is associated with repository integrity

and to the extent that the existence of retriev-
ability as an opticn could lead to ill-considered
retrieval actions and attendant risks.

irreversibility of waste disposal affect far-term

Detecticn and protective reaction are the prime
risk limiting ceonsiderations in the far term when
easy retrievability will certainly be impossible.

{See related issue 1.3.4.4.)

Comment: Estimation of far term risk is the subject
of intense technical activity at present. These
studies will, of course, impact the selection of
the waste disposal systems chosen for demonstra-

tion.
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How is the acceptability of the distribution of benefits and risks/

costs over time affected by alternative modes of nuclear waste disposal?

Comment: As with alternative fuel cycles {see issue 1.2), there are
a number of alternative potential modes of nuclear waste disposal.
These include: (a) dispersal on land or in water with the intention
of diluting wastes to acceptable levels, (b) transmutation, {(c) geo-
legic disposal in deep media on land or under the ocean floor,

(d) dispesal in polar ice, and {e) extraterrestrial disposal by solar
impact, solar orbit or earth orbit. In addition, waste storage for
various periods and by various means prior to ultimate disposal has
been discussed. These modes vary in technical feasibility, cost,
involvement with international issues, estimated risks, and degree

of uncertainty asscociated with estimated risks.

To explore the temporal equity implications of specific nuclear waste
disposal modes is beyond the scope ¢f this analysis. However, the
heart of the question: of the relative acceptability of waste disposal
modes would seem to be the relation {positive or negative) between
short and long term benefits and risks/costs. That is, some modes
may increase near term risk in the interest of decreasing far term
risk. Extraterrestrial disposal is an example. Such modes involve

a negative relation between near and far term risk. Some modes may
involve less risk in both the near and far term than other modes

(a positive relation of near and far term risk).

1.5.1. If a cheoice among waste disposal modes involves a positive
relation between near and far term risks, the choice will be
relatively easy. The most acceptable modes will be those
that minimize risk in both periods. )

1.5.2. If a choice among waste disposal modes involves a negative
relation between near and far term risks, a more difficult
choice involving a trade-off of risks/costs over time must
be made.
1.5.2.1. What factors impact this trade-off?

1.5.2.1.1. Health and safety.
1.5.2,1.2. Possibility of genetic damage.
1.5.2.1.3. Monetary cost in the present and future.

1.5.2.1.4. XNecessity for long-term monitoring.
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1.5.2.2. What discount function concerning future risks/costs

is most acceptable?

1.5.2.2.1. Far term risks and costs may be considered
less important than present and near term
risks and costs. {(Positive discount
function.)

1.5.2.2.2. PFar term risks and costs may be considerxed
more important than present and near term
risks and costs. (Negative discount

function.)

Comment: While it has been suggested that
our obligation, or even ability, to plan
for uncertain events in the remote future
is questionable and that the amelioration
of known risks and costs in the present
and near term is the first priority
{Golding, 1968}, the results from Maynard
et al. {1976) indicate that most segments
of the public feel the discount function
should be negative, i.e., far-term risks
are more important than near-term risks.
Most participants at the Chicago confer-

ence appeared to agree.

1.5.3. What benefit trade-offs over time are associated with nuclear
waste disposal modes? '
1.5.3.1. Some modes preclude retrieval of nuclear resources
that may be of value in the future (e.g., dispersal
modes, transmutation and extraterrestrial disposal),
whereas others maximize the potential for recovery
(e.g., "temporary" storage).
1.5.4. Wwhat risk trade-offs over time are associated with nuclear

waste disposal modes?

Comment: The answer to this question is the topic of thou~
sands of pages of technical materials. The generic categories

of concern are listed briefly under issue 1.5.2.1 above.
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Is the inability of future generations to participate in waste disposal

decisions that will affect them an important problem?

Comment: Some observers feel the answer to this guestion is "no." After all,
they argue, a vast number of current societal decisions involves impacts on
future generations that are irreversible or reversible cnly over long periods
of time (examples are use of non-renewable reSOurcés and major land use
decisions). Decisions involving nuclear waste may not be different in nature
from many other similar decisions and perhaps should be decided in the same
way (by making a careful cost/benefit judgment considering the time peried
over which the decision will have effect}. No "special” provisions to main-
tain the decision flexibility of future generations may be necessary or

appropriate. However, the following dependent issues should be considered.

2.1, How does amount of waste requiring disposal affect the importance of
allowing future generations decision flexibility?

2.1.1. Amount of waste may have little effect on the impertance of
this issue.

2.1.2. BAs amount of waste increases, the costs/risks and benefits
to future generations change {(see issues 1.1.1-4). Therefore,
as waste increases (as we continue using nuclear power),
some feel there is more and more need to consider how future
generations can join in decisions affecting them.
2.2. Can waste management decisions be postponed to avoid disenfranchise-
ment of future generations? (Three positions are explored below.)
2.2.1. Yes, to some extent. We can continue present storage of
spent rods for a limited periocd of time.

2.2.2. Yes, to a large extent. We can develop a longer term storage
system that will maintain decision flexibility feor decades
and perhaps hundreds of years if provision is made for "hands

on" system maintenance.

2.2.3. No. The above answers are deficient. Any decision, including
no decision, involves risk and that risk inevitably spreads
to future generations. Postponing decisions will serve to
increase risks to near-term future generations because they
will have to service the system and ultimately dispose of
the waste anyway. Besides, we have no assurance that better

disposal options will be available in the future than are
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available now, or that technological development will somehow

render nuclear waste less harmful.

Should we strive to preserve flexibility for future generations to

make decisions about nuclear waste? (Three differing positions on

this issue are explored below under 2.3.1, 2.3.2, and 2.3.3).

2.3.1. We should make irreversible decisions now using the best

information availakle and should not leave decisions for

future generations to make.

2.3.1.1.

2.3.1.2.

2.3.1.3.

How might this be accomplished?

2.3.1.1.1.

2.3.1.1.2.

2.3.1.1.3,

2.3.1.1.4.

The location of the repository might

be kept secret.

Waste might be committed to the reposi-
tory in such a way as to maximize
irreversibility.

Engineered and natural barriers might

be used to decrease the chances that
future generaticns could be exposed to
the waste either accidentally or through
efforts to recover the waste.

Waste systems which maximize irreversi-
bility such as extraterrestrial disposal,
ocean burial, transmutation, and dispersal

might be considered.

What might be the advantages of this approach?

2.3.1.2.1.

2.3.1.2.2.

2.3.1.2.3.

2.3.1.2.4.

It reduces or removes the need for fu-
ture meonitcring and its attendant costs.
It may reduce the need for information
transfer to future generations.

It reduces the dependence on institu-
tional stability over long time periods.
It requires no assumptions about the

state of future technology.

What are the disadvantages of this approach?

2.3.1.3.1.

Attempts to hide the repository may
fail and curiosity might increase the

chances of intentional breaching of
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2.3.1.3.2.

2.3.1.3.3.

containment (lack of information about
the dangers would increase the risks).
Tends to preclude the possibility that
future generations may wish to recover
waste for its resource value. Thus any
possible direct benefit to future
generations would be lost. However,
secondary benefits discussed in issue
1.1.2 would still remain.

In the event of waste release, protective
reaction would be made more difficult
without information about waste and
without warning of impending release

gained from monitoring.

Although many decisions must be made now and scome of these

decisions will have long term consequences, we should leave

as much decision flexibility to future generations as possible.

2.3.2.1.

2.3.2.2.

How can this be accomplished?

2.3.2.1.1.

2.3.2.1.2.

2.3.2.1.3,

2.3.2.1.4,

Information about the disposal system
could be passed on at least for a
number of generations into the future.
The repository could be so constructed
as to maintain easy retrievability for
a considerable period and to enhance
the ease of retrieval in the long term.
Waste systems that maximize irreversi-
bility could be rejected.

Provision for monitoring the repository
for a considerable period of time could

be made.

What are the advantages of this approach?

2.3.2.2.1.

Future generations could make more
choices about the waste system--whether
to continue monitoring, whether to
retrieve for processing and better dis-
posal if available, whether to retrieve

for resource recovery, etc.
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2.3.2.2.2, Monitoring might provide useful warning
of impending waste release and informa-
tion about waste and the waste system
might make informed protective response
possible.

2.3.2.2.3. Potentially vital resources would be
maintained in a recoverable form for an
extended period, thus making possible
some direct benefit to future generations.

What are the disadvantages of this approach?

2.3.2.3.1. Developing and maintaining an adequate
information system would have present
and future costs.

2.3.2.3.2, Monitoring would have present and future
costs.

2.3.2.3.3. Both information transfer and monitoring
require assumptions about institutional
stability over long time periods.

2.3.2.3.4. Maximizing the decision flexibility of
future generations requires the assump-
tion that future technology is equal or
better than present technology.

2.3.2.3.5., Maintaining retrievability may increase
near term risks as discussed in issue
1.4.1.3.

2.3.2.3.6. Maintaining retrievability may increase
the near term risk from terrorism or
strategic materials diversion and the
attendant threat to civil liberties

from attempts to limit these risks.

Comment: Issues involving rescurce value
and terrorism/safequards are related to fuel
cycle variations, especially if reproces-
sing to recover plutonium is involved.

Also, the retrievability issues are similar
to those discussed under branch 1.4 {irre-
versibility) and like the irreversibility
issues are related to uncertainty issues
1.3.3 and 1.3.4.



CHAPTER 3: GEOGRAPHIC BND SOCIOECONOMIC EQUITY ISSUES

)

INTRODUCTION

Any sizable facility constructed to provide public services, answer pub-
lic needs and supply public benefits can be expected to detrimentally affect
some in its immediate vicinity. For example, a dam may be constructed to
provide flood control, water storage for irrigation, hydroelectric power and
recreational facilities--outcomes generally considered public benefits.
However, in the area to be covered by the reservoir, farm land, homes, wild-
life cover, and perhaps sites of historical significance will be flooded.
Residents near the construction site can expect an influx of construction
workers and disruption of service facilities such as transportation routes
and schools. Residents downstream may gain flood control security but could
be devastated in the event of dam failure. Similar scenarios could be
sketched for highways, energy production facilities, mining operations, air-

perts, military bases, etc.

The point is that the benefits of these facilities are geographically
wide, perhaps national in scope, while the social costs and risks are often

concentrated.

Similarly, sizable public or private sector facilities with obvious
undesirable side effects may be disproportionately located in areas of socio-
economic deprivation. The promise of jobs, increased tax base and improved
social services may make such facilities attractive in areas where jobs, tax
base and services are deficient, while more affluent areas may reject such
facilities. In other words, short term improvements may offset the short
term disruption, but long term hazards or inconvenience may remain. It may
also be that such facilities tend to be located in socioeconomically deprived
areas because such areas may lack the political influence to resist them.

Situations like these raise socioeconomic equity issues.

In this chapter we discuss geographic and socioeconomic equity issues
that have been raised in connection with the siting and operation of nuclear

waste management facilities. The focus will be primarily on the near term

27
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because these issues commonly become salient at the time prospective sites
are evaluated. Cf course, some effects, both benefits and risks, will extend
far into the future. Therefore, questions ¢f long term geographic and socio-

economic equity are also raised.

For convenience, waste management activities have been divided roughly

into four classes: waste processing activities (processing spent fuel into

a form suitable for disposal), transportation (moving spent fuel to the waste

processing facility and from there to the waste disposal site--~although

processing and disposal activities may be co=-located), waste emplacement

(placing processed waste into the final disposal position), and short term
monitoring (monitoring the performance of the waste emplacement system and
the performance of the repository during the pilot phase and the period of
Yeasy" retrievability). If a waste management system that involves temporary
waste storage is implemented, this would constitute an additional class of
activities. Each of these activities (including transportation)} involves
geographic equity issues. Each of these activities would also seem to
involve socioeconomic equity issues. Those activities réquiring construction
of facilities will also involve local short term construction impacts.

In the discussion of the issues to follow, these waste management activities
will not be dealt with separately except where one activity or another seems
particularly salient. Therefore, the discussion of the geographic and socio-
econcmic equity issues is intended to apply te all classes of waste management

activities.

SUMMARY CF PRIMARY AND DEPENDENT ISSUES

Primary Issues:

1. What factors affect the acceptability of the geographic distribution of
benefits and risks/costs from nuclear waste management?
2. What factors affect the acceptability of the distribution across socio-

economic groups of benefits and risks/costs from nuclear waste management?

Dependent Issues:

1.1. How is the acceptability of the geographic distribution of benefits
and risks/costs affected by the amount of waste requiring disposal?

1.2, How is the acceptability of the geographic distribution of benefits
and risks/costs affected by alternative nuclear fuel cycles and

disposal modes?
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1.3. How is the acceptability of the geographic distribution of benefits
and risks/costs affected by uncertainty over their calculation?

1.4. How is the acceptability of the geographic distribution of benefits
and risks/costs affected by the maintenance of retrievability?

1.5. How does the geographic distribution of benefits and risks/costs
affect local willingness to accept waste management facilities?

1.6. Is the geographic distribution of benefits and risks/costs an
important long-term issue?

2.1. 1Is the socioeconomic distribution of benefits and risks/costs an
important issue?

2.2. What benefits and risks/costs are related to socioceconomic differences?

155UE CUTLINE

wWhat factors affect the acceptability of the geographic distribution of

benefits and risks/costs from nuclear waste management?

1.1. How is the acceptability of the geographic distribution of benefits
and risks/costs affected by the amount of waste requiring disposal?
1.1.1. As the amount of waste prcduced increases, it may be neces-
sary to increase the number of waste processing and dis-
posal sites. The number of waste shipments increases
directly with the amount of waste, although multiple
sites, geographically dispersed in several regions, would
shorten the length of waste shipments. This would tend to
reduce the transportation risks per unit of waste volume.
In general, as the number and geographic dispersal of waste
sites Lncreases, the major geographic equity issue of
widely dispersed benefits of nuclear power and narrowly
site specific risks of waste disposal decreases. Increas-
ing the number of sites, beyond those considered optimal
from a technical standpoint, has been suggested by some
as a way of reducing gecgraphic inequity.

1.1.2., As the amount of waste stored in each site increases, the
severity of the geographic equity issue increases.

1.1.3. The economic costs of nuclear waste management are related

to the amount of waste. However, there is wide agreement
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(and federal policy) that the costs of waste management
will be borne by the users of nuclear power rather than
fall disproporticnately on residents near waste management
sites. Therefore, economic cost, given the continuation
of present policy, is not a geographic equity issue.
(See Issue 3 in Chapter 4 for a fuller discussion of
economic cost.)
How is the acceptability of the geographic distribution of benefits

and risks/costs affected by alternative nuclear fuel eycles and

disposal modes?

1.2.1. How do fuel cycle variations affect geographic equity?
1.2.1.1. HowW do fuel cycle variations affect the geographic
distribution of benefits?
1.2.1.1.1. The benefits of nuclear power are
related to fuel cycles in that some
may be cheaper or more technically
feasible and thus more available for
use, Benefits of such power are
widely distributed but more valuable
in regions where alternative sources
of power are limited or expensive.
1.2.1.1.2. Some fuel ¢ycles inveolve fuel
reprocessing and more extensive waste
processing and thus offer greater
potential for natural benefits such
as employment and economic growth.
1.2.1.1.3. Fuel cycle variations requiring inter-
national cooperation may provide
important econcmic benefits for
developing countries as they may be
selected as the site of a multinational
facility or receive technical support

and resources.

1,2.1.2. How do fuel cycle variations affect the geographic
distribution of risks/costs?
1.2.1.2.1. To the extent that risks associated
with waste processing, transportation,

waste emplacement and monitoring vary
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1.2.1.2.2.

1,2.1.2.3.

1.2.1.2.4.

1.2.1.2.5.

1.2.1.2.6.

by fuel cycle they will affect
gecgraphic equity.

To the extent that fuel cycle varia-
tions affect nuclear safeguards,
terrorism and associated threats to
civil liberties they will impact on
geographic equity.

Fuel c¢ycle wvariations may affect the
likelihood of waste retrieval and its
attendant risks and thus may impact

on geographic eguity.

Comment: The above issues are alsoc
mentioned as near-term benefits and
risks under Issue l1l.1l. in Chapter 2,

the temporal eguity chapter.

Some fuel cycle variations may result
in higher electricity costs than

others and thus affect gecgraphic
equity.

A decision to implement or exclusively
pursue a fuel cycle which entails

higher costs, is less available or
technically underdeveloped, will impact
the present and near term economic
development nationally, increasing the
cost of living over time, while com—
peting with geographic regions or
nations using more available and less
costly fuel cycles, Consequently, fuel
cycle variations may impact the relative
economic well-being of geographic areas.
Fuel cycle variations involving inter-
national cocoperation between nuclear
supplier and ccnsumer nations may aifect
cost and availability of reprocessing
and waste management activities; increase

risk by extending nuclear technology into
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Comment:
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developing countries with inadequate
technical expertise and facilities; and
increase political tension between nations
with conflicting cobjectives in their

alliance.

1.2.2. How do alternative disposal modes affect geographic equity?

1.2.2.1,

1.2.2.2.

Dispesal mode variations are not expected to have
major impact on the production ¢f nuclear power

and thus should not impact benefits directly.
However, should a policy decision result in the
choice of a disposal mode that requires an extended
period of technical development, power production
may be delayed and regions more dependent on
nuclear power would suffer most.

Alternative disposal modes may have important
impact on the geographic distribution of risks.

For instance, dispersal on land would presumably
spread the risk geographically, while dispersal

in water would place at risk those in the proximity
of the body of water chosen. Choice of a geologic
media that occurs in only a few places would also
contribute to geographic inequity. Extraterres-
trial disposal might inequitably place at risk

those living in the launch area.

Comment: This issue is the subject of extensive
research and development activity. A full dis-
cussion of risks associated with specific disposal
modes is beyond the scope of this analysis.

In general, to the extent that various disposal
modes affect site specific risks, geographic

equity issues are involved.

How is the acceptability of the geographic distribution of benefits

and risks/costs affected by uncertainty over their calculation?

This issue is somewhat parallel to issues 1.3.1 and 1.3.3

in Chapter 2. The effect of uncertainty on the calculation of
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present and near term benefits and risks was discussed there. That

discussion will be supplemented below by geographic considerations.

1.3.1. The calculation of benefits from nuclear power by region
depends to some extent on the present and near term avail-
ability of alternative means of generating electric power.
Coal is more available in some regions than others and
offers a near term alternative. Opportunities for solar
conversion to electricity also vary by region. Uncertain-
ties in the calculation of benefits involve (a) national
policy decisions, e.g.,, import restrictions on oil, strip
mining, permissible emissions from coal generation, man-
dated conservation actions, and (b) technical uncertainties,
e.g., speed of solar development and technical advances
in conservation. These uncertainties affect regions of the
country differentially as a function of the differential
availability of alternatives in various regions.

1.3.2. The calculation of present and near term risks and economic
costs of nuclear waste management by region would appear
tc be little affected by uncertainty. That is, the uncer-
tainties described under 1.3.3 in Chapter 2 would appear

to apply equally to regions.

Comment: The above tentative conclusion assumes that
technical criteria for waste management facility siting
will be applied evenly throughout the country. This latter
assumption runs counter to the suggestions of some that
nuclear waste be disposed of in the wvicinity where the
power is used. While this might appear to lessen problems
of geographic inequity, it may actually increase them since
some regions may possess no sites that meet acceptable
technical criteria. Placing waste in these regions would

impose inequitable risks on power users in these areas.

1.3.3. The calculations of present and near term costs and risks of
waste management are affected by uncertainty over the effec-
tiveness of international arrangements to reduce proliferation
of nuclear weapons risk and safely provide nuclear technology

to dewveloping countries. To the extent that location of
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reprocessing and waste facilities are determined by
political concerns in such an internaticnal effort,
rather than technological criteria, geographic inequity

may occur.

1.4. How is the acceptability of the gecgraphic distribution of benefits

and risks/costs affected by the maintenance of retrievahility?

1.4.1.

The relation of retrievability to near term risks is dis-
cussed in issue 1.4.1 in Chapter 2. To that discussion
might be added cne point of significance to geographic
equity: if monitoring reveals that a repository is failing
or if superior modes of disposal should be discovered, the
maintenance of retrievability would permit remedies and
thus might avoid geographically inequitable consequences.
Retrievability may thus be a partial hedge against geo-
graphic inequities (and may as a consequence increase the
acceptability of the repository to the local citizens).

Of course, retrieval implies additional waste processing,
transportation, and disposal elsewhere which may simply
shift risks elsewhere, but should not substantially

increase geographic inequity.

1.5. How does the gecgraphic distribution of benefits and risks/costs

affect local willingness to accept waste management facilities?

1.5.1.

What local benefits and risks/costs should be considered
in evaluating the seriousness of gecgraphic inequity due

to nuclear waste disposal activities?

Comment: A full answer toc this question is obviously beyond
the scope of the current issues analysis and will involve
beth generic and site specific environmental impact state-
ments. The following list is merely illustrative of the

factors that need to be considered.

1.5.1.1. Local benefit categories for consideration.
1.5.1.1.1. Employment during RD&D stage, con-
struction stage, operational stage
and monitoring pericd.
1.5.1.1.2. Economic development both directly and
indirectly resulting from the above

stages.
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1.5.1.1.3. Benefits resulting from "special com-
pensation" {(if any).

Local cost/risk categories for consideration.

1.5.1.2.1. Threat to health and safety from
accidents.

1.5.1.2.2. Envirommental pocllution threat from
material mined tc construct the
repository, e.q., salt.

1.5.1.2.3. Threat to social structure and quality
of life arising from the possibility
of terrorist acts and threats to
civil liberties as a result of actions
to prevent such acts.

1.5.1.2.4. Oppertunity costs to local econonmic
development resulting from land use
restrictions and possible need to main-
tain low populaticn denstty.

1.5.1.2.5. Disruption of the existing way of life

for pre-existing residents.

Comment: Again local direc¢t eccnomic
costs have noct been considered on

the assumption that disproporticnate
costs would not be borne by the local

residents.

How much weight should be placed on local willingness to

accept nuclear waste management facilities? (Two contrasting

positions are discussed below.)}

1.5.2.1.

1.5.2.2.

Very great weight. Local willingness is the crux
cf the geographic eguity issue. If the locals

in several areas will accept facilities, the
problem is solwved.

Little weight. Responsibility for sound and
balanced siting decisions is naticnal. While
local desire for or oppositicn to facilities can't
be ignored, geolcgic and technical criteria are

much more important siting considerations.
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1.5.2.3. What £actors affect a decision cn the relative
importance of local willingness to accept waste
management facilities?
1.5.2.3.1. The extent to which geologic and other
technical siting criteria are stand-
ardized and applied uniformly to all
prospective sites.
1.5.2.3.2. The extent to which geolegic and
other technical siting criteria can
be met by many as opposed to only a
few prospective sites.
1.5.2.3.3. The extent to which national policy
decisions dictate that siting respon-
sibility is a national (federal)
function with pre-emptive authority
over state and local siting decisions.
Should "special compensaticn" be given to a locality to
increase local willingness to accept waste management
facilities? (Two contrasting positions are discussed.)
1.5.3.1. No. Waste management facilities must be located
somewhere. The optimal sites should be chosen on
grounds other than local willingness. Special
compensation is inappropriate just as it is with
siting national defense facilities or other
essential facilities in the broad public interest.
1.5.3.2. Yes. Waste management facilities are a special
case because of the general lack of 'natural”
benefits such as empleyment and the prospect of
economic development and because location of waste
management facilities may curtail other local
development opportunities. The local risks will
so outweigh the local benefits that local acceptance
will be impossible to obtain without special
compensation.
1.5.3.2.1. Wwhat form might special compensation

take?
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Comment: Many forms are conceivable.
Examples might include provision of
local services that will greatly
improve the quality of life compared
to other comparable locations without

a waste facility, colocation of highly

desirable federal facilities, and direct

money payments to state and local govern-—

ments or even to individuals.

To what extent might siting of nuclear waste management

facilities based on local willingness affect the risks and

benefits borne by other localities?

1.5.4.1.

Siting of facilities in certain localities may
greatly increase the transportation rigks borne

by many other localities.

Comment: Much of the discussion of issue 1.5 is
primarily relevant to repository siting, but

risks from waste processing facilities and waste
transportation also present problems of geographic
equity. Tf local willingness to accept a reposi-
tory becomes a dominant siting consideration,

it raises the possibility of increasing geographic
inequity due to increased risks from waste trans-
portation. Geographic inequity from waste trans-
portation would seem to be of less importance

than geographic inequity due to waste processing
and repository facility siting since waste will be
transported in many areas of the country with
consequent geographic spreading of risk. However,
it should be noted that "natural" compensating
benefits such as employment and economic develop-
ment would seem to be almost completely absent

along the waste transportation routes.

Is the geographic distribution of benefits and risks/costs an impor-

tant long term issue?
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Comment: In the long term, people living near a repesitory may incur
greater risk than those living far away. Uncertainty exists over
the need to maintain retrievability and active monitoring and the
period over which these activities may be sustained. However,
unless the location and nature of repositories are hidden, future
generations could presumably evaluate the risks and make voluntary
decisions about living near them. Should the repository site be
perceived in the long term as an undesirable area, there is a
possibility that disadvantaged socloeconomic groups would locate
there, thus constituting geographic and socioeconomic inequity in
the long term. (See issue 2.1 below for a discussion of socio-
economic inequity.) The long term benefits of nuclear power invelve
fossil fuel conservation and the avoidance of possible long term
environmental impacts of alternative technologies (see issue 1.3.2
in Chapter 2). These benefits are probably less location-specific
in the long term than in the short term, and thus do not impact the
geographical equity issues very directly. On balance, the long term
issues of geographic and socioeconomic equity seem somewhat less
important than those in the present and near term. Given these

considerations, no further aspects of this issue will be discussed.

2. What factors affect the acceptability of the socioeconomic distribution of
benefits and risks/costs from nuclear waste management?
2.1. 1Is the soccioeconcomic distribution of benefits and risks/costs an
important issue? ({Two contrasting positions are discussed.)
2.1.1. The sociceconomic distribution of benefits, risks and costs
is an important issue because using nuclear power to add
to the current electrical supply benefits the affluent more
than the disadvantaged, while risks from nuclear waste
management will be borne dispropertionately by certain
occupaticnal groups {miners and technicians) or by economi-
cally deprived areas where waste management facilities may
be located.
2.1.,2. The socioceccnomic distribution of benefits, risks and costs
is not an important issue as it is not unique compared to
benefits, risks and costs from cother forms of industrial

development or energy technology. Increasing the supply
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of electrical power is essential in crder to improve the
standard of living of the disadvantaged, and occupatiocnal
groups voluntarily undertake risks with full awareness and

compensation.

2.2. What benefits and risks/costs are related to sociceconomic differ-

ences?

2.2.1.

2.2.2.

Benefits related to socioceconomic differences.

Comment: The local benefit categories listed under issue
1.5.1.1 above do not seem to disproportionately benefit

any one socioeconomic group. However, "special compensa-
tion" may, depending on its nature, e.q., special provisions

for improving services to the poor.

2.2.1.1. The benefits of more electrical power may go pri-
marily to the affluent.

2.2.1.2. The benefits of more electrical power may go pri-
marily to the poor.

Risks related to socicecchomic differences.

Comment: None of the local risks listed under issue 1.5.1.2

above appear sccioeconomically related.

2.2.2.1. Certain occupational groups will bear much of
the risk of waste processing, transportation
and disposal.

2.2.2.2. Waste disposal facilities may be more likely to

be sited in economically deprived areas or states.



CHAPTER 4: ISSUES OF IMPLEMENTATION CF A NUCLEAR WASTE MANAGEMENT SYSTEM

INTEQDUCTION

This chapter is concerned with how waste management systems will be im~
plemented. The emphasis is on issues associated with actions that will need
to be set in motion in the next few years: what kind of organizations should
handle nuclear waste management activities? how should they be requlated?
what financial arrangements are necessary? and what should be done about

long term monitoring?

Waste management functions to be carried out include: (1} transportation
of spent fuel rods to reprocessing facilities or to waste treatment facil-
ities for packaging prior to dispesal, (2) reprocessing to reccver uranium
and/or plutonium (if this option is decided on), {3} treatment and packaging
of high level waste from the reprocessing facilities or treatment and packag-
ing of spent fuel rods (if reprocessing is decided against), {4} transporta-
tion of waste to disposal or interim storage facilities, (5) construction and
pilot testing of waste repository and/or interim storage facilities, (6} waste
emplacement, {7) repository monitoring during the emplacement phase,

{8) repository backfilling and closure, (9) information transfer, and

(10) monitoring after repository closure.

"Implementation” implies a present and near term time frame but, as with
50 many issues in nuclear waste management, the long term perspective is
highly relevant. That is, action will have to be taken to dispose of nuclear
waste in the next few years and decades, but consideraticon must be given to
how mechanisms such as financing and repository monitoring will remain viable

and function effectively over the very long time periods of concern.

In this chapter we do not attempt to address the implementation issues
specific to each alternative waste management system. As mentioned previocusly,
a number of major waste management decisions remain to be made. These include:
reprocessing, waste treatment, appropriate geologic media, repository design,
provisions for interim storage, provisions for retrievability, periods over

which "easy" retrievability will be maintained, and monitoring requirements

40
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in different time periods. Decisions must also be made about possible col-~
laboration with other nations in managing nuclear wastes. Suggestions for
multinationally operated fuel reprocessing facilities have been made but not
yet carefully examined. Suggestioneé have also been made that the U.S. bring
back spent fuel from U.S.-produced reactors abroad for storage, processing
and/or disposal here. Multinational management of nuclear waste would raise
a number of implementation issues which at this stage seem too speculative

to attempt to cover here.

During the past ten years there have heen several marked shifts in
national waste management policy. It can be expected that as technical and
political facteors interact in the next few years there may be further shifts.
In any case, as waste management system decisions are made they will impact
implementation issues. Some will become more salient, others less so. At the
same time, implementation or practicality questions affect waste management
system decisions. OQur treatment is intended to cover public issues commen to
many or all of the domestic waste management system alternatives currently

under discussion.

SUMMARY OF PRIMARY AND DEPENDENT ISSUES

Primary Issues:

1. What organizational characteristics and organizational forms are neces-
sary for the effective management of nuclear waste?

2. What regulatory and inspection functions are necessary to oversee the
management of nuclear waste?

3. What financial arrangements are necessary to assure the management of
nuclear waste in the near and far term?

4, What arrangements are necessary for the monitoring of nuclear waste and
for taking protective reaction measures in the event of system failure

after the period of active disposal has ended?

Dependent Issues:

1.1. what factors should be considered in choosing or designing waste
management organizations?
1.2. Are unique or unusual organizational features desirable in nuclear

waste management?
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3.1.

3.2.
3.3.
4.1.
4.2,

4.3.
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What type or types of organization(s) should be considered to

carry out nuclear waste dispcsal?

What organizational problems are posed by the different requirements
of the several temporal phases of nuclear waste disposal activity?
What factors should be considered in specifying arrangements for

the requlation and inspection of nuclear waste management operations?
What jurisdictional considerations are involved with the regulation
and inspection of nuclear waste management systems?

What factors need to be considered in carxying out regulatory and
inspection functions?

What uncertainties affect the estimation of costs of nuclear waste
management?

What are the broad policy options for nuclear waste cost estimating?
What long-term considerations affect financial planning?

What functions may be necessaxy in different time periods?

What provisions should be made for the long-term transfer of infor-
mation about nuclear waste? _

What factors are likely to affect nuclear waste monitoring func-
tions over time?

What factors are likely to affect protective reaction capability

in the event of system failure in various time periods?

ISSUE QUTLINE

What organizational characteristics and organizational forms are neces—

sary for the effective management of nuclear waste?

1.1,

What factors should be considered in choosing or designing waste

management organizations?

1.1.1. Must performance standards for waste management organiza-
tions be extraordinarily high? Some argue the functions
are exacting and that error consequences will be serious
and long lasting. Others argue that waste management func-
tions are no more difficult than many other high technology
industrial processes.

1.1.2. Should there be provisions for very long-term organizational
stability in order to assure effective performance? Some

argue that such provisions would help quarantee stability
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1.1.6.
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of performance while others feel periodic consideration of
new organizations would prevent complacency and help
guarantee redundant capability to perform waste management
functions.

In order to assure smooth interfacing between seguential
waste management activities and clear lines of authority and
accountability, some argue that waste management functions
should be performed by a single vertically integrated
organization. Others argue that wvertical integration does
neot promote accountability or guarantee smooth interfacing
between activities.

How important are economic efficiency and cost competitive-
ness as criteria for choosing waste management organizations?
Some argue that cost is always an important consideration,
while others feel that maximum safety should be sought with-
out regard tc cost.

Should there be provision for profit making in managing
nuclear waste? Arguments that profit is often an incentive
to better performance have been met with concern that profit
maximization and cost cutting may take precedence over safe -
system performance.

Should organizational adaptability be considered a desirable
characteristic? Some argue that waste management organiza-
tions must have the capability to adapt effectively to
changed circumstances such as technical evolution, acci-
dental events and shifts in waste management policy. Others
emphasize consistency and invariance of performance and
argue for buffering waste management crganizations from

policy fluctuations.

1.2, Are unique or unusual organizaticnal features desirable in nuclear

waste management? (Two positions are characterized.)

1.2.1,

Governments have evolved procedures for carrying cut long-
term service functions for scociety, e.g., the defense

system, postal system, the regulation of commerce, and the
support of RD&D. The lessons learned should be carefully

applied to choose organizational arrangements that have
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been effective in the past. In other words, we should not
"experiment" with waste management.

The unigque demands cf a waste management system for high
quality performance over long time periods argues for the
creation of new organizational forms with special charac-
teristics, e.g., the creation of a "nuclear priesthood,”
the provision of special status and incentives, the guar-
antee of autonomy sufficient to weather ill-considered
pelicy shifts and social unrest, or the creation of an
international organization under international authority

to manage nuclear waste and reduce threat from proliferation.

What type or types of organization{s) should be considered to carry

out nuclear waste disposal?

Comment:

The reader is invited to assess each 0f the following

organizaticnal arrangements in the light of the issues presented

in 1.1. above. Past experience with the organizational forms

below should be considered but need not determine the choice if

new and unusual features are added as discussed in 1.2.2. above.

1.3.1.
1.3.2.
1.3.3.

1.3.4.

1.3.5.

Federal agency owns and operates facilities.

Government corporation owns and operates facilities.
Government owns facilities which are operated by private
contractors.

Private industry owns and operates facilities under contract

with the government.

Comment: Contracts in the case of 1,3.3. and 1.3.4. could be

exclusive over long time pericds or open to periodic rebid.

Privately owned and operated waste management firm(s) con-
tract directly with utilities within regulations set by
the federal government.

Various waste management functions could be performed

by a mix of preceding organizational arrangements.
Multinational waste facilities, owned and operated by
cooperating nations and financially independent of the
host country, could perform all functions regulated

by an international/multinational agency.
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What organizational prcblems are posed by the different regquirements

of the several temporal phases of nuclear waste disposal activity?

Comment: Each of the problems listed below in sections 1.4.1 to
1.4.9 raises questions of how important the problem is; how it
should figure in the design and choice of waste management organi-
zations; and what, if anything, can be done in the present to

reduce the problem.

1.4.1. Research and development activities are currently performed
primarily under contract in government owned and private
facilities. Contractors involved during the RD&D stages
of nuclear waste dispesal will naturally develop the tech-
nical capability and personnel resources to participate in
later operational phases. Preparation for licensing and
the period of pilot operation should give those organiza-
tions involved at the beginning an edge in preparing for
the operational phase. It may be difficult to alter the
status quo even if it appears beneficial to do sc.

1.4.2. Depending on the ultimate size and rate of build-up of the
nuclear power industry, the scale of waste management
operations may tax the capability of ofganizations to ex-—
pand appropriately. Plans for increases in the scale of
operations will need to be carefully considered.

1.4.3. When the period of waste processing and disposal draws to
a close, the scale and nature of waste management functions
will change more or less drastically. Organizational
arrangements will need to provide for these changes.

1.4.4. After repository closure, the nature of maintenance and
monitoring functions will be quite different and may
require different organizational arrangements than those
appropriate during active disposal operations.

1.4.5. Since monitoring and repository security functions may be
carried out for several hundred years, appropriate organi-
zational arrangements will need to be carefully considered
with special emphasis on stability of performance and

management.
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Should the decision be made to maintain “easy" retriev-
ability for long time periods, the scale and nature of
long-term performance would be markedly affected,
Should major repository failure occcur as a result of improper
repositoxy design, it will likely be detected during or
shortly after the period of active disposal. Arrangements
for protective reaction, including evacuation, repository
repair (if feasible) or retrieval and re-disposal else-
where will be required. Whether “stand-by" capability
(such as the standing military} or "skeletal" arrangements
like those for civil defense in case of nuclear attack are
called for will have important effects on the necessary
organizational arrangements.

It seems unlikely that stand-by capability would be main-
tained over the very long time periods that waste will
remain potentially hazardous. Attempting to provide for
organizational continuity tc monitor and direct protective
reacticns over a time scale of hundreds or even thousands

of years is a highly uncertain undertaking.

Comment: Although organizations and institutions have
existed and provided some continuity of function over many
hundreds of years in the past, it is difficult to see how
actions could be taken in the present to assure such con-
tinuity of organizational functioning in the future. Indeed,
some have argued that no such provisions should be made.
Rather, that we should act only to provide future genera-
tions with decision flexibility by preserving information

about nuclear waste.

The possibility exists that the hazards of nuclear waste
willl turn out to be either somewhat greater or somewhat
less than presently estimated. Low probability but high
consequences natural events leading to repository breaching,
new and highly effective technical developments in waste
handling, or medical advances that negate the harmful
effects of radiation are conceivable. Organizational
arrangements, made in the present, seem unlikely to mate-

rially affect these speculative outcomes.
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2. What requlatory and inspection functions are necessary to oversee the

management of nuclear waste?

2.1.

2.2,

wWhat factors should be considered in specifying arrangements for the

regulation and inspection of nuclear waste management operations?

Comment: There appears to be general agreement that regulatory
organizaticns, like the waste management organizations they requlate,
must have high technical capability and standards for their own
performance of the regulatory function. They must alsc be account-
able to the established societal authority system and exhibit
stability over time as well as adaptability. BAdditional issues are

discussed below.

2.1.1. How can regulatory crganizations be assured of operating
independently of the organizations they regqulate so as to
avoid conflicts of interest over the long time pericds of
concern?

2.1.2. should there be provision for redundancy of the regqulatory
function? If so, should there be two or more federal
regulatory agencies, should the states have regulatory
authority, and how can redundant regulations be made com-
patible yet function independently?

2.1.3. How can international regulatory agencies effectively
requlate organizations without intruding inte national
security and politics and still maintain effective and
realistic international safeguards?

What jurisdictional considerations are involved with the regulation

and inspection of nuclear waste management systems?

2.2.1., Standard setting and primary regulatory and inspection
responsibilities seem likely to be vested in the federal
government.

2.2.2. some, if not many, states and a few local governments will
wish to set standards and participate in the regulatory
function.

2.2.3. In the case of conflict between federal and other juris~

dictions, will the principle of federal preemption apply?

Comment: Federal preemption is partly a legal question,

which will be arqued on grounds of constitutional language
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and precedent; and partly a political question, which will
be affected by the relative political power of the federal
government and the jurisdiction in question. Issues of
geographic equity are germane to preemption and are
discussed under issue 1.5 in Chapter 3 and issues 4.1

and 4.3 in Chapter 5. Those discussions will not he
repeated here. However, regardless of executive, legis-
lative, and judicial decisions that may reinforce the
principle of federal preemption, state and local influence
seem likely to exert themselves through the normal peolitical
process to affect the choice of waste disposal facility
sites as well as the cperation of the regulatory and

inspection functions within their jurisdictions.

2.2.4. Standard setting, regulatory and inspection responsibilities
at the international level will probably be determined by con-
sensus of participating member countries, but are likely to
be strongly affected by the country in which the facility is
located.

What factors need to be considered in carrying cut regulatory and

inspection functions?

Comment: Regulatory and inspection functions may be viewed in general
as actions tc insure that waste disposal operations meet the specifi-
cations set as satisfying agreed-upon standards. In the present
climate of multiple options and technical alternatives for waste
management there are no clear standards on which specifications have
been set. Future decisions growing out of current RD&D activities,
national and international social policy considerations, and perhaps
economic factors will set these system specifications. For the present

wa can do no more than discuss general regulatory functions.

2.3.1. Standard setting. How can standards be clearly stated and
designed such that deviation can be detected with relative
ease? How can it be determined that standards are complete
and sufficient, i.e., that, taken as a whele, they will
insure that the system functions as intended? How can

standards set by several jurisdictions (e.g., international,
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43

federal, and state) be made compatible to form a clear basis
for licensing, review, and inspecticn?
Licensing. What special considerations might apply to
nuclear waste management licensing? For instance, how much
relative attention should be given to generic versus
site-specific environmental impact statements? How long
a period of pilot operation is appropriate as a basis for
licensing decisions?
Technical review. How can there be assurance that this
function will be an independent check of the adequacy of
the standard setting procedure and the adequacy with which
a facility cleared for licensing meets the standards?
Inspection. Will redundancy of inspection by independent
agencies insure that standards are met and that long
periods of adequate performance do not lead to complacent
performance of the inspection function or tc a community
of interest between the inspected and the inspectors that
can result in tolerance of small infractions? Should
inspectors or inspecting agencies be perieodically replaced?
Enforcement. What enforcement issues can be identified?
2.3.5.1. Regulatory enforcement relies primarily on nega-
tive sanctions. Penalties available include
license revocation, fines and personal sanctions.
How can license revocaticon and fines be imposed
on public organizations? Are other sanctions
available? Is the function of an internaticonal
regulatory agency really adegquate when its
apparent power is restricted by governmental
cooperation and its only negative sanction
is puklic censure?
2.3.5.2. A major problem with waste management regulation
will probably be the detection of actions that do
not guite meet the standards. How can the point
at which penalties are justified be defined?
How can the severity of penalties be determined?
Are there positive sanctions that encourage per-

formance that fully meets the standards?
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2.3.5.3. An additional problem with license revocation is

the availability of alternative means of performing
the needed functions. Halting the operations of
an organization or a facility performing vital
functions can be considered conly if there is an
adequate alternative means for performing these
functions. Some have suggested that in the case
of waste management this would reguire the con-
struction and certification of stand-by facilities
and perhaps stand-by organizations to be used if
problems develop with operational ones. To what
extent is this justified?

What financial arrangements are necessary to assure the management of

nuclear waste in the near and far term?

Comment: Current policy on financing nuclear waste disposal is outlined
in 1Q CFR 50, Appendix F. It lays down the principle that the costs of
nuclear waste disposal are to be paid by users of nuclear power. At the
time utilities turn waste cver tc the government for disposal, they are

to pay the federal government a fee which is to defray all costs of dis-
posal and perpetual surveillance. Presumably costs would be built into the
current rate structure. Money not expended by the government in construc-
tion and active operation of the waste management system would presumably
go to establish a perpetual trust fund. Proceeds from this fund would ke
used for long-term monitoring and security. Recent estimates of cost

for waste disposal do not appear burdensome. About one percent of the
value of generated power has been estimated to be sufficient (Rowe and
Holcomb, 1974; Kubo and Rose, 1973). However, the fees paid by utilities
have yet tc be worked out and cannot be settled until the waste manage-
ment system is more fully defined. Utility commissions will then have

to approve rate adjustments to defray these costs.

3.1. What uncertainties affect the estimation cf costs of nuclear waste
management?
3.1.1. What is the impact on waste management costs of a decision
to reprocess spent fuel to recover unused uranium and/or

plutonium?
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What are the differential costs of various technical alter-
natives for waste management currently under active
consideration?

What are the costs of maintaining retrievability for
various periods after waste emplacement in a repository?
What are the costs of interim storage of waste after it

is in federal government care pending reprocessing or
final disposal decisions?

What are the costs of intensive monitoring activity during
and for a period of time after waste emplacement?

What are the costs of establishing and maintaining in a
state of readiness the capability to monitor and provide
for protective reaction should repository failure occur
during or shortly after waste emplacement?

What are the costs of monitoring and security functions
over several hundred or thousand years after repository
closure?

What are the costs of establishing and maintaining an
information system to inform future societies about nuclear
wastes and their location?

What are the costs of correcting or coping with repository
failure should corrective action be necessary at some time
in the future?

What are the costs of providing protection against
diversion of nuclear materials by terrorists or hostile

nations?

What are the broad policy options for nuclear waste cost estimating?

3.2.1.

The "expected value" cost estimating approach. Under this
approach, careful estimates of the most likely cost of each
aspect of the system over time are made. The intent is to
predict how the system is actually expected to coperate and
what this will cost. High probability events are given

much more weight than low probability events. The full cost
of routine operation is included with provision made for a

reasonable number of accidental events. In brief, tha
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expected value apprcach estimates the cost of the most likely
scenarioc.

The "eontingency plan" cost estimating approach. Cost esti-
mating under this approach includes all the costs of the
expected value approach but makes provision for the financing
of less likely (but possible) events. For instance, we

could assume that the state of technology a hundred years
from now will have deteriorated and will be unable tc direct
protective reaction to a waste leak. To counter this possi-
bility we could take extra (and more costly) measures to
secure waste in engineered barriers within geologic storage
and we could set in motion elaborate mechanisms to preserve

nuclear technclogy in a state of full readiness.

Supporters of the contingency plan approach argue that the
extra measures will help prevent passing on costs to future
generations who will not enjoy compensating benefits of
nuclear power usage. Detractors argue that there will be

a substantial margin of safety designed into the system

as presently conceived and that the costs are openfended
because there is no rational way to decide how much extra
protection to provide. They argue that if our intent is

to make the world safer for future generaticons, our deci—~
sions should be consistent with the principle of committing
financial resources where they will do the most good,
rather than providing expensive and probably unneeded extra

safety in nuclear waste disposal.

Comment: Whatever cost estimating approach is used, it will
result in a range of possible costs for various waste manage-
ment functions. Dec¢isions will need to be made about what
point on these ranges of cost will become the financing
targets for each waste management function. Given the
expected technical uncertainties, these decisions may rest

heavily on social wvalues.
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3.3. what long term considerations affect financial planning?

3.3.1. Uncertainties in estimating future costs. These uncertain-
ties were discussed above under issue 3.1. Most of these
uncertainties fall intc two classes: uncertainties stemming
from the cost impact of decisions yet to be made about
design elements of the waste disposal system, and unhcertain-
ties relating to the probability of occurrence of waste
releasing events.

3.3.2. Decisions made by future generations. It is possible that
in the future the hazards of nuclear waste may actually be
less (see issue 1.4.10 above) or may be judged unimportant.
Future societies could decide to discontinue waste monitoring
activities and dismantle organizations set in motion now to
perpetuate waste disposal technology. Conversely, future
generations may decide to retrieve and use fissionable or
rare materials or to redispose of them in some fashion not
currently feasible. In any case, decisions made in the
future and beyond our control could impact the ultimate cost
of waste disposal. Should we try to take account of these
possibilities? How can we do so?

3.3.3. sgSocietal stability. Long-term financing will presumably
be accomplished by some sort of perpetual trust f£und.
Perhaps investment in land or renewable resources unlikely
to lose their value over long time periods would be effec-
tive. In the event of a massive breakdown in societal
control over institutions and laws, such trusts could fail.

3.3.4. Change in technological capability. The state of technology
in the future will affect the costs of monitoring and taking
protective reaction. These activities may be either more or
less expensive than estimates based on our current technology.
How can estimates of future technical capability be made?

3.3.5. Timing of natural events. HNuclear wastes now appear likely
to be placed in deep geologic media. Only very low prob-
ability natural events are likely to cause massive breaches
in containment. Should a massive breach occur early in the
disposal period when radicactivity levels have had little

chance to decay, the cost of protective reaction might be
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very high. R breach a thousand years later would probably
have much smaller consequences. In financial planning, what
assumptions shculd be made about the timing of natural

events that may breach a repository?

What arrangements are necessary for the monitoring of nuclear waste and

for taking protective reaction measures in the event of system failure

after the period of active disposal has ended?

4.1. What functions may be necessary in different time periods?

4.1.1.

4.1.2.

Phase 1, now tc l00 years after repository closure.

Comment: During this periocd the bulk of radiocactive decay
and thermal release occurs. The waste management functions
up to the point of repesitory backfilling and closure were
listed as items 1 through & in the second paragraph of the
intreduction to this chapter. Phase 1 activities after

repository closure are listed below.

4.1.1.1. wWhat provisiocns should be made for control and
management? In Phase 1 it is likely that moni-
toring of repository security, plant maintenance,
and maintenance of an onsite technical staff will
be required.

4.1.1.2. What provisions should be made for monitoring of
repesitory integrity? This function invelves
continuous cbservation of seismic, thermal and
radiological conditions to assure that the reposi-
tory is behaving as expected.

4.1.1.3. what provisions should be made for taking protec—
tive reaction? For instance, should there be
back-up facilities? ({See related issue 2.3.5.3.)
Should there be evacuation plans?

4.1.1.4. what provisions should be made for informatiocn
transfer? Should a special system of records
about the repository and its contents be main-
tained tco assist in repair and provide a basis for
long-term information transfer?

Phase 2, 100 toc 700 years after repository closure.
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Comment: During this period fission products will continue
to decay to inert levels, leaving only the long-lived radio-

isotopes as the basis of continuing hazard.

4.1.2.1. Control dnd management. As Phase 2 progresses
there may or may not be a perceived need to
maintain active security and plant maintenance.
Decision makers several hundred years hence may
decide that a repository that has not been
threatened for hundreds of years need not be
actively staffed and guarded. Of course, if the
repositeory has been a source of problems during
this period, active management is likely to con-
tinue. What actions, if any, should be taken now
to affect these decisions?

4.1.2.2. Monitering of repository integrity. Assuming
the repository has performed as expected, it is
likely that radiolegical monitoring and seismic
surveys may become periodic or be abandoned
entirely at the discretion of the decision makers
at that time. It has been suggested by some that
site monitoring could provide a part-time job for
one or two technicians. O©f course, other prog-
nosticators feel a sizable staff will be kept
busy for thousands of generations into the future.
What provisions should and can be made now?

4,1.2.3. Protective reaction. What provisions can or
should be made now?

4.1.2.4., Information transfer. It seems likely that special
efforts will continue tc be made to maintain an
information base about waste characteristics and
repository design. At the least, warning signs
or physical barriers may exist at the site and
information may be maintained at several locations
on or off site. How can such provisions be made?

4,1.3. Phase 3, more than 700 years after repository closure.

4.1.3.1. Control and management. Onsite management is
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unlikely if experience has been good to that perjod.
Should we try to insure it anyway?

4.1.3.2. Monitoring of repository integrity. It is unlikely
that monitoring would continue unless previous
monitoring has detected ominous changes. Should
we try to provide for it anyway?

4,1.3.3. Protective reaction. What provisions can we make
that would improve protective reaction capability
in this period?

4.1.3.4. Information transfer. Institutionalized efforts
te preserve specific information about the waste
disposal system may cease but there is little
reason to believe that the information would be
lost to mankind unless there is cataclysmic sccial
upheaval. In this event nuclear waste problems

might seem comparatiwvely insignificant anyway.

4.2. What provisions should be made for the long-term transfer of

information about nuclear waste? (Three positions are characterized.)

4.2.1.

4.2.3.

None. Information about all aspects of technology has sur—
vived, at least since the advent of written language,
without special provisicns beyond those that have been
institutionalized in the form of libraries and data banks
maintained by laboratories and universities. There is every
reason to expect that knowledge about nuclear fission will
remain functionally useful for many future generations and
will be maintained without any special efforts set in motion
in the present.

Effort should be made to destroy information about the reposi-
tory and even hide its location. The argument is that
curiosity in the future may lead to ill-considered human
intrusion and that hiding the repository may make this less
likely. Most reject this appreoach cn grounds that it is
unworkable and that efforts to hide a repository {(even were
it judged a wise thing to do} would fail,

Special effort should be made to preserve waste disposal
information. This issue has been discussed in a general way

under issues 4.1.2.4. and 4.1.3.4. above and won't be further



57

developed here. Most observers endorse some special
measures to preserve information about the nuclear waste

disposal system for at least a hundred years or so.

What factors are likely to affect nuclear waste monitoring functions

over time?

Comment.:

The general issue associated with all of the following

factors is what actions should be taken in the present and near term

future to influence them, and how the chances that these actions

will be effective can be improved.

4.3.1.

4.3.2.

4.3.3.

4.3.4.

Experience with the functioning of the repository in any
time period is likely to affect the nature of monitoring
activities in the subsequent time period. If all has been
quiet, monitoring is likely to decrease. If problems have
been detected, monitoring will continue on a more active
basis.

Societal stability will help make monitoring activities
possible. Presumably whatever institution has respon-
sibility for repository monitoring will be more insulated
from short term political decisions than some current
agencies that must fight for budget allocations each year.
Even so, a degree of social and political stability may

be required to sustain the monitoring organization(s).
Organizational stability and the maintenance of capability
and viability will be necessary to the continucus func-
tioning of a monitoring system. Organizational adapt—
ability will alsoc be necessary to provide for continuous
functions in the face of shifting societal conditions.
Mechanisms for the smooth succession of responsibility
over long time pericds may be an important feature of the
monitoring system.

The state of technology will affect the nature and effec-
tiveness of the monitoring function. If advances are
experienced, the new and more effective procedures will
facilitate the function. If technology backslides, the

information transfer function and organizational stability
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will be critical ingredients to continued effective
monitoring.

4.3.5. The informaticn transfer mechanisms will, over lcng time
periods, make effective monitoring possible.

4.3.6. Future scocietal decisions may act to intensify monitoring

activities or reduce and even eliminate them. For instance,

technological advances in weather monitoring hawve caused
the discontinuation of certain weather observation prac-
tices. Volcances inactive for long time periods are only
perfunctorily studied. Observation of sunspot activity,
once a curious pastime, intensified as observational tech-
niques improved and theories linking sunspots to world
weather patterns were developed.

What factors are likely to affect protective reaction capability

in the event of system failure in various time periods?

Comment: In general the same factors that affect monitoring also
affect the ability to carry out effective protective reaction.

The maintenance of a functional organization with at least the
capability of organizing the response to a repository failure
would appear to be important. Again, societal stability, infor-
mation transfer, and the state of technoleogy are conditions that
improve the chances for effective protective reaction. Additional
factors are discussed below. Again the issue is, how can we

influence them?

4.4.1. The nature of the failure event will partly determine what
and whether anything can be done to repair or remedy the
situation, or whether evacuation or shielding actions are
the only immediate alternatives.

4.4.2. Since the time period affects the magnitude of the hazaxrd
(due to decay of the waste materials) the assessment of
consequences at the time of a given breach will interact
with the nature and magnitude ¢of the breach to affect the
decisions about what if anything to do about it.

4.4.3. The suddenness of a breaching event and whether there is
advance warning will affect the protective reactions. For

instance, a slow change in a river's course that threatens
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a repository may cause corrective action to move the
river while an earthquake that suddenly changes a river's
course might prompt evacuation.

Future societal decisions to maintain or not to maintain
various degrees of readiness to respond to repository
failure will affect the capability to respond should a

failure occur.



CHAPTER 5: PUBLIC INVOLVEMENT ISSUES

INTRODUCTION

Thexe are at present several avenues by which public involvement in
nuclear waste management decision making can occur. The Naticnal Environ-
mental Policy Act of 1970 stipulates that generic environmental impact
statements must be prepared in conjunction with waste management research,
development and demonstration activities. Further, before waste management
facilities can be constructed on a prospective site, an impact statement
assessing environmental and social impacte and discussing why other sites
and other approaches are less appropriate must be prepared. These state-
ments must be presented to the public for review and comment and are the

focus of a series of public hearings.

While some have argued that public input enters the decisicn process
only after the technical die is cast, the impact statement process does
afford opportunity for extended public involwvement. Representatives of
organizations that have taken generally pro-nuclear stances and anti-nuclear
stances (e.g., the Atomic Industrial Forum and the Natural Resources Defense
Council, respectively) have access to government agency decision makers and
Congress. These lcbbying efforts enrich the information base on which deci-

sions rest and help assure that differing points of wview are heard.

In recent years agencies, commissions and hearing boards in various
states have become increasingly active in examining developing waste manage-
ment plans, particularly when they involve prospective facilities in those

states. Public access to these bodies is increasing.

State initiative votes on nuclear policy afford another, and very direct,
means for the public to express 1lts views. Congressiconal appropriations
hearings are increasingly well publicized in the case of controversial energy
issues. Interested persons and groups can use traditional political mechan-
isms to make themselves heard in these instances. In addition, govermment
agencies involved with various aspects of waste management planning and regu-
laticon hold public meetings around the country to provide information to and

feedback from the public.

60
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The above mechanisms have been criticized on grounds that despite the
multiple opportunities only a tiny fraction of the public is actually
inveclved, that critics of waste management planning seldom have sufficient
financial resocurces to enable them to play an active role, that hearings
are often polarized with the result that productive problem solving is
prevented, that the weight of government technical input overwhelms more
humanistic considerations, that despite the appearance of openness the
important decisions are disproportionately influenced by a few insiders,
that vested interests in the nuclear research and industrial organizations
have too much influence, that the power of committed opponents to utilize
legal mechanisms to delay decisions prevents constructive and public
decision making and increases costs which the public must ultimately pay,
that the scientific and technical basis on which nuclear opponents base
their objections are of questicnable validity, that fear tactics are used to
sway a public largely ignorant of relevant technical information, and that
committed opponents act to enhance their personal visibility rather than in

the broad public interest.

In this chapter we do not use the term "the public" in a broad way.
In the broadest sense, the public includes everycne. Obviously, not everyone
is actively involved in any public decision. However, in cases like electing
public officials every citizen (excluding the underage, the mentally incom-
petent, and convicted criminals} has the right to vote, although only a
minority commonly exercises this right. Other terms such as the "involved
public" or the "affected public” are used to identify those segments who have

some sStake in the outcome of a given policy decision.

There are a variety of public issues associated with the involvement of
the public in nuclear waste management decisions. These issues are not unique
to nuclear waste management; they are more or less common to a number of
other policy domains in which social values are imbedded in technical deci-
sions, e.g., fluoridation of water, public rapid transit, and mandatory

energy conservation measures.
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SUMMARY OF PRIMARY AND DEPENDENT ISSUES

Primary Issues: .

1. Should "the public be involved in nuclear waste management decision making?

2. What factors affect the appropriateness of individeal and group involve-

ment in nuclear waste management decisions?

3. What should be the process by which public involvement occurs?

4. What are the most important enabling conditions necessary to productive

publi¢ involvement?

Dependent Issues:

1.1.

2.1.
2.2,
2.3.

3.1.
3.2.

3.3,
4.1.

What are the anticipated benefits of public involvement in nuclear
waste decisions? |

What are the potential risks and costs of public involvement in
nuclear waste decisions?

Must participants have technical knowledge?

Must participants be committed to problem solving?

Must participants be directly affected by waste management decisions
as a precondition of participation?

What functional role should the public play in the decision process?
What is the appropriate {iming of public involvement in the decision
process?

How extensive or broad shcould public involvement be?

Must the federal government be proactive in encouraging and providing
incentives for public participation in nuclear waste management
decisions?

How can the public become more informed about technical options

and their possible impacts on the public?

What changes, if any, in current practice might enhance productive

public involvement in nuclear waste decision making?

ISSUE OUTLINE

1. Should the public be involved in nuclear waste management decision making?

1.1.

What are the anticipated benefits ¢f public involvement in nuclear

waste decisions?



1.1.1.

1.1.2.

1.1.3.

1.1.4.
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Higher quality decisions may result because public wvalues
and perceptions will be incorporated directly into deci-
sions. There will be less chance that vested interests

and the generally pro-nuclear technical community will
overlook the views of the public. In short, decisions

made with public participation may be more balanced.

More timely decisions may result because public participa-
tion may have a moderating influence on the speed of the
decision process. This may slow decisions or hasten them
relative to the pace of decisions without public partici-
pation.

Decisions made with public participation may be more
readily accepted by the public.

Decisions once made with public participation may be easier
to implement because the legislative, judicial, and insti-
tutional mechanisms necessary to waste management implemen-
tation can proceed knowing that the decisions have broad

public support.

What are the potential risks and costs of public involvement in

nuclear waste decisions?

l1.2.1.

1.2.4,

Public participation may degrade the quality of waste
management decisions. Technical considerations, poorly
understood by the public, may not be given sufficient
weight with the result that more popular but less tech-
nically appropriate courses of action may be chosen.
Less timely declisions may result. The delays often inherent
in bringing wider participation to bear may unnecessarily
extend the decision process with the result that risks and
economic costs associated with temporary measures are
extended in time.

Public participation may lead to polarization and confu-
sion and heighten unwarranted public fears that will
prevent any decision from gaining broad public acceptance.
The decisions reached with public participation may prove
technically difficult to implement or the institutional
mechanisms necessary to effect implementation may be

hampered by lingering polarization and public confusion.
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Comment: Scme may censider the question of public involvement a
moot point since waste management planning is already in the public
domain. However, some observers argue for more participation and
some for less. Others argue that in waste management planning the
technical constraints are overwhelming and that more or less public
participation will not materially affect the final decisions that

are made.

2. What factors affect the appropriateness of individual and greoup involve-

ment in nuclear waste management decisions?

2.1.

Must participants have technical knowledge?

2.1.1. A measure of technical information may be beneficial so
that benefits and risks/costs in the present and future
associated with alternative waste management decisions may
be realistically assessed by the public.

2.1.2. Given that the technical community has the responsibility
for forecasting benefits and risks/costs, some feel that
the public can, with only minimal technical crientation,
evaluate the outcomes of alternative courses of action.

Must participants be committed to problem solving?

2.2.1. Groups and individuals who wish to participate in nuclear
waste decisions should be committed to finding a solution.

2.2.2. Others may feel that participation in the decision process
does not require a commitment to find a solution to waste
management problems. Active protest is legitimized by some
as a useful role in public policy deliberations even if its
sole outcome is delay.

Must participants be directly affected by waste management deci-

sions as a precondition of participation?

2.3.1. In general, those directly affected by waste management
decisions, e.g., residents of an area where waste manage-
ment facilities may be built, are seen to be appropriate
participants in decisions affecting them.

2.3.2. 1In the case of nuclear waste management decisions where
the benefits of nuclear power are very widely distributed,

and where costs and risks may also be widely distributed,
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perhaps no group or individual should be excluded from

participation on grounds that they are not directly involved.

3. What should be the process by which public involvement occcurs?

3.1.

3.2.

What functional role should the public play in the decision prJEess?

3.1.1. Consultative. The public should be kept informed, asked
for opinions and presented reasons for decisions.

3.1.2. Participative. The public¢ should help suggest solutions,
help evaluate those solutions and help choose among those
solutions.

3.1.3. Deterministic. Within the technical constraints, the public
should determine the solution.

3.1.4. The public should continue playing a part in the normal
political process. As with most domestic issues, the public
will participate in various ways at various levels and
branches of government through various means.

What is the appropriate timing of public involvement in the decision

process?

Comment: Decisions commonly proceed in several roughly sequential
stages. Following identification and definition of the problem
that requires action, there is a search for alternative solutions,
evaluation of the pro and con aspects of the alternative solutions
{including technical feasibility and the expected positive and
negative outcomes), choice of a course of action, and implementa-
tion of the course of action chosen. In a complex decision area
like nuclear waste management there are many decisions that occur
in different time periods. These decisions are somewhat inter—
related or iterative; that is, earlier decisions often reduce the

field of available alternatives for later decisions.

3.2.1., Some argue that public values should be taken into account
in the search for alternatives and the evaluation of those
alternatives, but the final decision should not be chosen
by the public.

3.2.2. Some argue that technical constraints and feasibility
should be the prime considerations early in the decision

stages and that the final choice should be up to the public.
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3.2.3. Some argue that the public must be invelved at every stage
of the decision process.

How extensive cor broad shcould public involvement be?

3.3.1l. Some argue that any individual or group who wishes to
participate should do so.

3.3.2. Some hold that participation shonld be limited to those
with sufficient technical background to evaluate technical
considerations, who have knowledge of a fairly broad set
of issues, who are directly affected by waste management
decisions and who show good faith in being committed to

solving problems.

4. What are the most important enabling conditions necessary to productive

public involvement?

4.1.

4.2.

Must the federal government be procactive in encouraging and pro-
viding incentives for public participation in nuclear waste manage-
ment decisions?

4.1.1. No, it already is occurring and will increase or decrease
naturally.

4.1.2. Yes, some feel the federal government must actively encour-
age public involvement in waste management decisions and
should provide funding for individuals and groups who wish
to play a more active role.

4.1.3. Some feel that public participation in this issue area
should be discouraged and that prospective participants
should be examined closely to establish their credentials
for participation. ({See issue 3.3.2. above.)

How can the public become more informed about technical options

and their possible impacts on the public?

4.2.1. Appropriate federal agencies could intensify efforts to
provide technical and nontechnical information about
waste management, and actively seek exXposure in the
electronic and print media.

4.2.2. The technical community could devote more effort to trans—

lating technical material into more readily understood forms.
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Committed supporters and opponents of nuclear power could

be encouraged to air their views on waste management in

public forums and to document their claims and counterclaims.

Wwhat changes, if any, in current practice might enhance productive

public inveolvement in nuclear waste decision making?

4.3.1.

4.3.2.

4.3.3.

For those who feel there is already too much public involve-
ment in a content area that is inappropriate for any but
very limited public involvement, the federal government
should take a strong stand, select an approach from among
those available and move ahead to implement it without
further delay.

Others argue that the current system can be made to work
with greater effort and resolution on the part of the
federal government and that procedural changes at this

point are unwise.

Various procedural changes have been suggested, e.g., that
the environmental impact hearings be held prior to tentative
endorsement by the Nuclear Regulatory Commission, that
nuclear waste management is an exclusively federal concern
and that states should be prohibited by federal pre-emption
from active involvement in waste management matters, that
some restraints be placed on the ability of intervenors to
block and delay progress through the courts, that a mora-
torium be declared on further nuclear development until

the waste management systems can be thoroughly pilot tested,
or that waste management plans be subjected to much more
extensive public discussion, including a possible national

vote.



CHAPTER 6: CONCLUSION

Since the objective of this analysis was to raise issugs rather than
resolve them, substantive conclusions are not appropriate and we offer none.
However, we hope that stating an extensive set of issues and some of the

contrasting positions on them may have several beneficial effects.

(1) It could provide a starting point for a technology assessment and
may suggest issues to consider in undertaking a professional cost/benefit

analysis of nuclear waste management options.

{2} It may remind nuclear waste decision makers of the complexity and
interrelatedness of nuclear waste disposal decisions and act as a checklist

that may prevent relevant issues from being ignored in the decision process.

{3} For lay persons not well acguainted with nuclear techneology and
nuclear waste issues, it may help inform them of the social implications of
nuclear waste decisions sc they may more responsibly participate in a policy

evaluation role.

(4} For those who are presently active supporters or opponents of
continued nuclear power development, it may bring additional perspective

and better understanding of their own and opposing views.

(5) It may help clarify and sharpen issues which presently may be

somewhat indistinct.

While this issues analysis may contribute to issue resolution through
clarification and ventilation, actual resolution of these issues is a process
that will continue indefinitely. When issue disagreements are over factual
matters, additional research, development and demonstration activities will
help resolve them. When disagreements are rooted in values, the political
process is supposed to deal with them. Careful assessment of public values
can alsc help when value laden issues are in contention. Public opinion
polls can help provide value assessment if the right questions are asked
{Melber et al., 1977). However, many of the issues we have stated are so
new (or unknown) to the public that one cannot expect clear positions to
have been formulated. 1In these cases, the use of complex judgment tasks
to measure public values and attitudes {see Maynard, Nealey, Hébert and

Lindell, 1976} can be of use. Rescluticn of issues will alsoc be assisted
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by actually making nuclear waste policy decisions. As decisions are made,
some issues will become irrelevant and others will be sharpened and thus

become clearer targets for resolution.

In the introduction and throughout the issues analysis we have referred
to the difficulty posed by the question of whether or not nuclear power will
continue to develop and thus produce additional waste. This question seems
likely to impede issue resolution in nuclear waste disposal for some time.

As we have pointed out, some issues appear to be independent of this decision
but a great many are bound up with it. Even in those issues where a decision
to continue with nuclear power appears logically irrelevant to issue resolu-
tion, this question hangs in the background, impeding progress toward

agreement.

The effect on issue resolution alsc flows in the reverse direction.
That is, a decision on whether to continue with nuclear power development is
partially dependent on resolving waste management issues. Perhaps both com~
mitted opponents and supporters of nuclear power perceive that resolution of
nuclear waste disposal issues would give a green light to further nuclear
development. This perception leads to the prediction that one side will
push for guick resolution while the other will seek to block resolution of
nuclear waste issues. In the meantime, nuclear wastes exist and present
current and future hazards. The resolution of waste management issues must

somehow proceed. Hopefully, our analysis will contribute to this end.



70

SOURCES FOR ISSUE ANALYSIS

Abrahamson, D. Social, ethical and moral issues in the implementation of
radiocactive waste management objectives., Proceedings of Conference
cn Public Policy Issues in Nuclear Waste Management (NSF-C-1044). Con-
ference held in Chicago, October 1976, sponsored by the Energy Research
and Development Administration, the Nuclear Regulatory Commission, the
National Science Foundation, the Council on Environmental Quality and
the Environmental Protection Agency. Washington, D.C., 1976.

American Muclear Society. Nuclarion. Special Issue on Third Annual Illinois
Energy Conference held in Chicago, September 1975,

Bankers Trust Company. The hazards of a nuclear power ban. INFO.
Washington, D.C.: Atomic Industrial Forum, Inc., June 1976.

Bartlett, J. Nuclear waste management: Options and implications. Proceed-
ings of Conference on Public Policy Issues in Nuclear Waste Management
{NSF-C=-1044). Conference held in Chicago, Cctober 1976, sponsored by
the Energy Research and Develcopment Administration, the Nuclear Regula-
tory Commission, the National Science Foundation, the Council on
Environmental Quality and the Envirommental Protection Agency.
Washington, D.C., l976.

Bethe, H. The case for nuclear power. Skeptic, July/ARugust 1976, 22-25,

Bishop, W. Goals for a waste management system: A task force report.
Proceedings of Conference on Public Policy Issues in Nuclear Waste Manage-
ment (NSF-C-1044). Conference held in Chicago, October 1976, sponsored
by the Energy Research and Development Administration, the Nuclear
Regulatory Commission, the National Science Foundation, the Council on
Envirommental Quality and the Envirommental Protection Agency.

Washington, D.C., 1976,

Bishop, W., Frazier, P., Hoos, I., McGrath, P., Metlay, D., Stoneman, W. and
Watson, R. Proposed Goals for Radicactive Waste Management. NUREG-(0300.
Office of Nuclear Material Safety and Safeguards, United States Nuclear
Regulatory Commission, Washington, D.C., May 1978.

Bishop, W., Hoos, 1., Hilberry, N., Metlay, D. and Watson, R. Essays on
Issues Relevant to the Requlation of Radicactive Waste Management. NUREG-
0412. Cffice of Nuclear Material Safety and Safequards, United States
Nuclear Regulatory Commission, Washington, D.C., 1978,

The breeder on the loose. Legislative Alert. Washington, D.C.: Critical
Mass, April 12, 1976.

Brewer, T. Safeguards system: Institutional and financial issues. Paper
presented at the Annual Meeting of International Studies Association,
Washington, D.C., February 1978.

Brewer, T. The International Atomic Energy Agency. Armed Forces and Society,
1978, 4(2), 207-226.

Bronfman, L. & Mattingly, T. Jr. Critical mass: Politics, technology, and
the public interest. Oak Ridge, Tennessee: 0Cak Ridge National Laboratory,




71

Burnett, H. Jr. S&keptic interview: Dixy Lee Ray. Skeptic, July/Rugust 1976.

California State Assembly Committee on Resources, Land Use and Energy.
Reassessment of nuclear energy in California: A policy analysis of Propo-
sition 15 and its alternatives. Sacramento, California, May 10, 1976.

Chapman, K. Statement before the Joint Committee on Atomic Energy on the
subject of nuclear waste management. Washington, D.C., November 19, 1976.

Chayes, A. & Lewis, W. (Eds.). International arrangements for nuclear fuel
reprocessing. Cambridge, Mass.: Ballinger Publishing Co., 1977.

Cluett, €., Mertaugh, M. & Micklin, M. Environmental effects related to
management of post-fission radicactive wastes from commercial LWR fuel
cycles: Socioceconomic impact assessments. Presented at the Annual Meeting
of the Southern Regional Demographic Group, Virginia Beach, Virginia,
QOctober 1977.

Coan, E., Moglewer, S., Schneider, P., Sextro, R. & Tucker, A. The Sierra
Club and nuclear power. San Francisco, California: The Sierra Club,
April 1975.

Cohen, B. Environmental hazards in radicactive waste disposal. Physics Today,
January 1976, 9-15.

Cohen, B. The dispeosal of radicactive wastes from fission reactors. Scientific
American, 1977, 236(6), 21-31.

Comar, C. (Ed,). Plutonium: Facts and inferences. Summary Report, EPRI
EA~43-5Y, Rugust 1976.

comey, D. A critic looks at industry credibility. INFO. Washington, DC.:
atomic Industrial Forum, Inc., February 5, 1975.

Comey, D. The perfect Trojan horse. Bulletin of the Atomic Scientists, 1976,
32 (6} r 33-35.

Comey, D. The uneconomics of nuclear energy. Skeptic, July/August 1976,
19-21+,

Comments of the HNatural Resocurces Defense Council, Inc. on the Atomic Energy
Commission's Draft Environmental Statement, Waste Management Operations,
Hanford Reservation, Richland, wWashington (WASH-1538), submitted on behalf
of: ©Natural Resurces Defense Council, Inc., Oregon Environmental Council,
Friends of the Earth, Sierra Club. Palo Alto, California: MNational
Resources Defense Council, Inc., January 1975.

Comments on Testimony of Ralph Nader on the Plutonium Breeder Reactor Program
before the Joint Economic Committee, United States Congress, Washington, D.C.,
May 8, 1975. Madison, Penn.: Westinghouse Electric Corporation, Advanced
Reactors Division, 1975.



72

The controversy over nuclear reactor safety. The Congressional Digest, 1977,
36(6), 44-64.

Corbett, J. Commercial radicactive waste disposal: Marriage cor diverce.
Proceedings: A Workshop on Pelicy and Technical Issues Pertinent to the
Development of Envirommental Protection Criteria for Radicactive Wastes
{ORP/CSD-77-2). Sponsored by the Environmental Protection Agency, Office
of Radiation Programs, held in Albuquerque, New Mexico, April 1977.

Cotton, R. & Lash, T. Comments of the Natural Resources Defense Council on
the Nuclear Regulatory Commission’'s Proposed Amendments to Table S-3
Concerning the Environmental Effects of the Nuclear Fuel Cycle. Pale Alto,
California: WNational Resources Defense Council, Inc., December 1976.

Darmstadter, J. Limiting the demand for energy: Possible? Probable? Reprint
No. 116. Washington, D.C.: Resources for the Future, Inc., July 1974.

Dau, G. & Williams, R. Secure storage of radicactive waste. EPRI Journal,
July/Bugust 1976, 6-14.

Davis, Q0. Policy and technical considerations for high level radicactive
waste. Proceedings: A Workshop on Policy and Technical Issues Pertinent
to the Development of Environmental Protection Criteria for Radiocactive
Wastes (ORP/CSD-77-2). Sponsored by the Environmental Protection Agency,
Office of Radiation Programs, held in Albuguergue, New Mexico, April 1977.

Davis, W. Idaho establishes a study commission on commercial radiocactive
wastes. States' Role in Radicactive Material Management. Lexington, Ky.:
National Conference of State Legislatures, Committee on Science and Tech-
nology, Council of State Governments, 1974.

Doub, W. Problems of organizational structure in the federal/state system.
Proceedings of Conference on Public Policy Issues in Nuclear Waste
Management (NSF-C-1044). Conference held in Chicago, October 1976,
sponsored by the Energy Research and Development Administration, the
Nuclear Requlatory Commission, the National Science Foundation, the
Council on Environmental Quality and the Environmental Protection
Agency. Washington, D.C., 197e.

Dukert, J. High~level radicactive waste: Safe storage and ultimate disposal.
Oak Ridge, Tenn.: ERDA Technical Information Center, 1975.

Dyne, P., Lyon, R, & Mclean, D. Regional fuel-cycle center: Technical and
operational considerations. International Arrangements for Nuclear Fuel
Reprocessing. Eds., A. Chayes, W. Lewis. Cambridge, Mass.: Ballinger
Publishing, 1977.

Energy Research and Development Administration. Alternatives for managing
wastes from reactors and post-fission operations in the IWR fuel cycle.
ERDA Report 76-43. Introduction and executive summary. Washington, D.C.,
1977.

Energy Research and Development Administration. The management and storage
of commercial power reactor wastes. Veolumes 1-5. ERDA 76-162. Report
based on ERDA 76-43. Washington, D.C., May 1976/




73

Energy Research Group, Inc. The nuclear debate: A call to reason 2. Fram-
ingham, Mass., September 1976.

England, W. Transportation of nuclear fuel and other radicactive materials.
Presented at ALI-ABA Conference on Atomic Energy Licensing and Regulatiom,
San Francisco, October 1976.

Environmental Protection Agency, Office of Radiation Programs. OQffice of
Radiation Programs Program Statement. EPA-52017-76-007. May 1976.

Epstein, W. International arrangements for nuclear fuel cycle facilities:
The politics of the problem. Intermational Arrangements for Nuclear Fuel
Reprocessing. Eds., A. Chayes, W. Lewis. Cambridge, Mass.: Ballinger
Publishing, 1977.

Federal Energy Resources Council. Management of commercial radicactive nuclear
wastes: A status report. Washington, D.C.: Author, May 1976.

Feiveson, H. & Taylor, T. Security implications of altermative fusions futures.
Bulletin of the Atomic Scientists, 1976, 32(12}, 14-18.

Feiveson, H., Taylor, T., von Hippel, F. & Williams, R. The plutonium economy.
Bulletin of the Atomic Scientists, 1976, 32(12}, 18-27. '

Feld, B. The nuclear bind. Skeptic, July/ARugust 1976, 36-38+.

Forbes, I., Goldsmith, M., Kearney, J., Kadak, A., Turnage, J. & Brown, G.
The nuclear debhate: A call to reason. A position paper. Boston, Mass.,
June 1974.

Ford, D., Hollocher, T., Kendall, H., MacKenzie, J., Scheinman, L.,
& Schurgin, A. The Nuclear Fuel Cycle. A Survey of the Public Health,
Environmental and National Security Effects of Nuclear Power. Cambridge,
Mass.: Union of Concerned Scientists, 1973.

Ford, D. & Kendall, H. MNuclear misinformation. Environment, 1975, 17(5), 17-27.
Ford, D. & Kendall, H. DNuclear safety. Environment, 1972, 14(7), 2-9+.

Garlid, X. Radioactive waste: A basic issue in the safety of nuclear power.
The Trend in Engineering, October 1974, 12-21.

Glinsky, V. The military potential of civil nuclear power. Civil Nuclear
Powaer and International Security, M. Willrich (Ed.). New York: Praeger,
1977.

Glinsky, V. Toward a stricter international discipline over the uses of
nuclear energy. FRemarks before California Arms Control Seminar, Los Angeles,
June 25, 1977.

Glinsky, V. HNuclear energy and proliferation. Remarks before the Washington
Center of Foreign Policy Research, Johns Hopkins University, November 3,
1977.



74

Glinsky, V. Testimony before the California Energy Resources Conservation
and Development Commission Informational Hearings on Nuclear Fuel Reproces-
sing and Waste Disposal, Sacramento, California January 3, 1977. United
States Nuclear Requlatory Commission, Office of Public Affairs, News
Release #5-1-77, February 1977, 3(4).

Goldsmith, M., Forbes, I., Turnage, J., Weaver, 5. & Forbes, A. New energy
sources: Dreams and promises. Energy Research Group, Inc., Framingham,
Mass., 1976.

Gorman, J. Wandering in the nuclear wasteland. The Sciences, November 1975.

Grey, J. Managing nuclear wastes. INFO. Washington, D.C.: Atomic Industrial
Forum, Inc., 1974.

Hardin, C. A state's viewpcint on radicactive waste criteria. Proceedings:
A Workshop on Policy and Technical Issues Pertinent to the Development of
Environmental Protection Criteria for Radicactive Wastes (ORP/CSD~77-2).
Sponsored by the Environmental Protection Agency, Office of Radiation Pro—
grams, held in Albugquergue, New Mexico, April 1977.

Hardin, G. The fallibility factor. Skeptic, July/August 1976, 11-13.

Hardin, G. Living with the Faustian bargain. Bulletin of the Atomic Scien-
tists, November 1976, 25-29.

Hébert, J., Rankin, W., Brown, P., Schuller, C., smith, R., Goodnight, J. and
Lippek, H. MNontechnical issues in waste management: Ethical, institutional
and political concerns. PNL-2400. Richland, Washington: Battelle Pacific
Northwest Laboratories, September 1977.

Hendrickson, P. & Schilling, A. Evaluation of hazardous material transporta-
tion by rail in Illinois. Richland, Washington: Battelle Pacific Northwest
Laboratories, March 1977.

Hogerton, J. HNuclear power waste management. INFO. Washington, D.C.: Atomic
Industrial Forum, Inc., 1971.

Hohenemser, C. Risks of the nuclear fuel cycle and the developing countries.
Nuclear Proliferation and the Near-nuclear Countries. Eds., 0. Marwah &
A. Schultz. Cambridge, Mass.: Ballinger Publishing Company, 1975.

Hohenemser, C., Kasperson, R. & Kates, R. The distrust of nuclear power.
(Project RARE), Review Draft, Ford Foundation, June 1976.

Holden, C. Nuclear waste: Kansans riled by AEC plans for atom dump. Science,
1974, 172, 249-250.

Holdren, J. Hazards of the nuclear fuel cycle. Bulletin of the Atomic Scien-
tists, 1974, 3%9{10), 14-23.

Hollocher, T. Storage and disposal of high level wastes. Chapter 1. Bran-
deis University, 1976.




75

Ignatium, N. & Claybroock, J. {Eds.). A nuclear catastrophy is too big a price
for our electric bill: Citizen's manual on nuclear energy 1974. Washing-
ton, D.C.: Center for the Study of Responsive Law, 1974.

Issues and objectives statements. Proceedings: A Workshop on Policy and Tech-
nical Issues Pertinent to the Development of Environmental Protection
Criteria for Radiocactive Wastes (ORP/CSD-77-2). Sponsored by the Environ-
mental Protection Agency, Office of Radiation Programs, held in Albugquerque,
New Mexico, BApril 1977.

Is the American public threatened by stored atomic waste? The Christian Sci-
ence Monitor, September 20, 1973.

Kasperson, R., Berk, G., Pijawka, D., Sharaf, A. & Wood, J. Nuclear energy,
local conflict and public opposition. (Project RARE}, Review Draft, Ford
Foundation, 1976.

Kasperson, R., Burton, 1., Guy, K., Whyte, A. & Wood, J. Societal respeonse
to the catastrophic hazards of nuclear energy for electricity generation.
(Project RARE), Review Draft, Ford Foundation, 1976.

Kenney, S. Jr. & Ford Foundation Nuclear Energy Policy Group. Nuclear power
issues and choices. Cambridge, Mass.: Ballinger Publishing Company, 1977.

Kendall, H. Nuclear power risks. BA review of the report of the American
Physical Society's Study Group on Light Water Reactor Safety. Cambridge,
Mass., 1975.

Kendall, H. Public safety and nuclear powex. Testimony prepared for the
"National nuclear energy debate." Hearings before the House Committee on
Interior and Insular Affairs, Subcommittee on Energy and the Environment,
Cambridge, Mass.: Union of Concerned Scientists, BRpril 29, 1975.

Kennedy, R. Understanding nuclear power: A role for government? Remarks
before the Atomic Industrial Forum International Conference on Nuclear
Power and the Public: A European~American Dialogue. Geneva, Switzerland,
September 29, 1977.

Kennedy, R. Safequards - A regqulatory view. Remarks before the Institute of
Nuclear Materials Management, Washington, D.C., June 29, 1977.

Kepford, C., Johnsrud, J. & Lochstet, W. The gift that never stops giving.
Proceedings: A Workshop on Policy and Technical Issues Pertinent to the
Development of Environmental Protection Criteria for Radiocactive Wastes
(ORP/C5D-77-2). Sponsored by the Environmental Protection Agency, Office
of Radiation Programs, held in Albugquergue, New Mexico, April 1977.

Kipling, R. Should we proceed with nuclear energy? Skeptic, July/August
1976, 26-29.

Kneese, A. The Faustian bargain. Resources. (Reprint No. 44) Resources
for the Future, Inc., September 1973.



76

Kostuik, J. Future uranium supply and demand: Industrial and commercial
considerations. Energy Policy, 1977, 5(2), 122-129.

Krugman, H. & von Hippel, I. Radiocactive wastes: A comparison of U.S. mili-
tary and civilian inventories. Science, 1977, 197(4306), 883-884.

Krutilla, J. & Page R. Towards a responsible energy policy. Resources.
(Reprint MNo. 118) Resources for the Future, Inc., July 1975.

Kubo, A. & Rose, D. Disposal of wastes. Science, 1973, 182, 1205-1211.

Kuhlman, C. ERDA waste management program. Proceedings ¢f Conference on
Public Policy Issues in Nuclear Waste Management (NSF-C-1044). Conference
held in Chicago, Octcber 1976, sponsored by the Energy Research and Devel-
opment Administration, the Nuclear Requlatory Commission, the National Sci-
ence Foundation, the Council on Environmental Quality and the Environmental
Protection Agency. Washington, D.C., 1976.

Laitner, §. Citizens' guide to nuclear power. Washington, D.C.: Center for
the Study of Responsive Law, 1975.

Laitner, S. The impact of solar and conservation techneclogies upon labor
demand. Presented to the Conference on Energy Efficiency, Washington, D.C.,
May 1976.

Lancue, R. Nuclear plants: The more they build, the more you pay. Washinpgton,
D.C.: Center for the Study of Responsive Law, 1976.

LaPorte, T. Public acceptance of technological programs and the reduction
of ambigquity: On estimating the socioeconomic impact of radioactive waste
management. Berkeley, California: Institute for Governmental Studies,
University of California, December 1976.

Lash, T., Bryson, J. & Cotton, R. Citizens' guide: The national debate on
the handling of radioactive wastes from nuclear power plants. Palo Alto,
California: Natural Resources Defense Council, Inc., 1975.

Levenson, M. & Zifferero, M. The public issues of fuel reprocessing and
radioactive waste disposal, Nuclear News, 1977, 20(2), 45-48.

Lovins, A. Energy strategy: The road not taken? Not Man Apart, November
1976, 3-13.

Lusch, R. Public opinion and costs: A synopsis of viewpoints. Proceedings
of the Symposium on Waste Management {Conf. 761020). Conference sponsored
by The University of Arizona, Arizona Atcmic Energy Commission and the
Western Interstate Nuclear Board held in Tucscn, Arizona, October 1976,

Mandelbaum, M. A nuclear exporters cartel. Bulletin of the Atomic Scientists,
1977, 33(1), 42-50.




77

Maynard, W., Nealey, 5., Hébert, J. & Lindell, M. Public values associated
with nuclear waste disposal. (BNWL-1997) Richland, Washingtcn: Battelle
Pacific Northwest Laboratories, 1976.

Melber, B., Nealey, S., Hammersla, J. & Rankin, W. WNuclear power and the
public: Analysis of ceollected survey research. (PNL-2430} Richland,
Washington: Battelle Pacific Northwest Laboratories, 1977.

Millerd, W. Public acceptability of the risk associated with nuclear waste,
Proceedings: A Workshop on Policy and Technical Issues Pertinent to the
Development of Environmental Protection Criteria for Radioactive Wastes
(ORP/CSD-77-2). Spensored by the Environmental Protection Agency, Cffice
of Radiation Programs, held in Albuquerque, New Mexico, April 1977.

Millerd, W. & Fritsch, A. Nuclear energy: The morality of our national
Eolicz. CsSPI Energy Series V. Center for Science in the Public Interest,
1974.

Momsen, B. & Turnage, J. Perspectives on radioactive releases from the nuclear
fuel c¢ycle. Paper presented to the Seventh ARnnual National Conference on
Radiation Control: Assuring Radiation Protection, Hyannis, April 1975.

Munson, R. (Ed.}. Countdown to a nuclear moratorium. Environmental Action
Foundation, 1976.

Murphy, A. (Ed.). The nuclear power controversy. Englewocd Cliffs, NJ:
Prentice-~Hall, Inc., 1976,

Murphy & LaPierre. MNWuclear 'moratorium'’ legislation in the states and the
supremacy clause: A case of express pre-emption. Columbia Law Review,
1976, 76, 392.

Nuclear power: A declaration by members of the American technical community
to the President and Congress of the United States. August 6, 1975.

Nuclear power waste management. INFO. Washington, D.C.: Atomic Industrial
Forum, Inc., March 1971.

Nuclear Regulatory Commission. Environmental effects of the uranium fuel
cycle., General statement of policy. News release, August 13, 1976.

O'Callaghan, Hon. M. State input to the decision-making process. States’
Role in Radioactive Material Management. Lexington, KY: National Con-
ference of State Legislatures, Committee on Science and Technology,
Council of State Governments, 1974.

An overview of transportation in the nuclear fuel cycle. Workshop on Nuclear
Materials Transportation, 1976-2000, held at Battelle-Northwest, Richland,
wWashington, Maxch 1976.



78

Perkins, B. Radioactive waste and public acceptance. Proceedings: A Work-
shop on Policy and Technical Issues Pertinent to the Development of
Environmental Protection Criteria for Radicactive Wastes {ORP/CSD-77-2).
Sponsored by the Environmental Protection Agency, Office of Radiation
Programs, held in Albugquerque, New Mexico, April 1977.

Ponte, L. Atomizing the world. The problem isn't how to limit proliferation
but how to live with it, literally. Skeptic, July/August 1976, 33-35.

Proceedings of Conference on Public Policy Issues in Nuclear Waste Management
(NSF-C-1044) . Conference held in Chicago, Qctober’ 1976, sponsored by the
Energy Research and Development ARdministration, the Nuclear Regulatory Com-
mission, the National Science Foundation, the Council on Environmental
Quality and the Envirommental Protecticn Agency. Washington, D.C., 1976.

Proceedings of the Sympcsium on Waste Management (Conf. 761020)}. Conference
sponsored by The University of Arizena, Arizona Atomic Energy Commission
and the Western Interstate NHuclear Board, held in Tucson, Arizona, October
1976,

Proceedings: A Workshop on Pelicy and Technical Issues Pertinent to the Devel-
opment of Environmental Protection Criteria for Radioactive Wastes (ORP/CSD-
77-2). Sponsored by the Environmental Protection Agency, Office of Radiation
Programs, held in Albugquerque, New Mexico, April 1977.

Questions and answers on Price-Anderson. INFC. Washington, D.C.: Atomic
Industrial Forum, Inc., January 1975,

The radioactive waste inventory. Science, 1977, 195, 662,

Radiocactive wastes: Some urgent unfinished business. Science, 1977, 195,
661-686.

Rapp, D. The role of state decisions in licensing reviews. Presented at the
Atomic Industrial Forum Workshop on Reactor Licensing and Safety, Wash-
ington, D.C., June 1976.

Rathje, W. Public acceptance of radiocactive waste disposal: BAn archaeolo-
gist's perspective. Proceedings: A Workshop on Policy and Technical Issues
Pertinent to the Development of Environmental Protection Criteria for Radio-
active Wastes {ORP/CSD-77-2). Sponscred by the Environmental Protection
Agency, Office of Radiation Programs, held in Albugquerque, New MexXico,

April 1977.

Reynolds, W. (Ed.). The California nuclear initiative analysis and discussion
of the issues. Stanford, California: Stanford University Institute for
Energy Studies, 1976.

Rochlin, G. Irreversibility and multiplicity: Two criteria for disposal of
nuclear waste. Proceedings of Conference on Public Policy Issues in Nuclear
Waste Management (NSF-C-1044). Conference held in Chicago, October 1976,
sponsored by the Energy Research and Develcpment Administration, the Nuclear
Regqulatory Commission, the National Science Foundation, the Council on




79

Environmental Quality and the Environmental Protection Agency. Washing-
ton, D.C., 1976. ’

Rodgers, 5. Policy considerations of low and intermediate level radioactive
wastes from a public interest perspective. Proceedings: A Woerkshop on
Policy and Technical Issues Pertinent to the Development of Envirconmental
Protection Criteria for Radiocactive Wastes (ORP/CSD-77-2). Sponsored by
the Environmental Protection Agency, Office of Radiation Programs, held
in Albuquerque, New Mexiceo, April 1977.

Rotblat, J. (E4d.}). Nuclear reactors: To breed or not to breed. ILondon:
Taylor & Francis, 1977.

Rowden, M. Nuclear waste management: Getting on with the job. Remarks
before the International Symposium on the Management of Wastes from the
LWR Fuel Cyc¢le, held in Denver, Colorado, July 1976.

Rowe, W. & Holcomb, W. The hidden commitment of nuclear wastes. HNuclear Tech-
nology, December 1974. Reprinted in U.S. Congress, Joint Committee on
Atomic Energy, Hearing on Storage and Disposal of Radicactive Waste, 94th
Congress, lst session, November 19, 1975.

Scheinman, L. Safeguarding reprocessing facilities - the impact of multi-
naticnalization. International Arrangements for Nuclear Fuel Reprocessing.
Eds., A. Chayes, W. Lewis. Cambridge, Mass.: Ballinger Publishing, 1977.

Scientists' Institute for Public¢ Information and Environmental Study. The eco-
nomi¢ viability of nuclear energy. Proceedings of a seminar for members of
Congress and their staffs. Washington, D.C., June 7, 1976.

Scientists' Institute for Public Information. Nuclear power economics and
the environment. New York: Author, 1976.

Scott, R. Projections of the cost of generating electricity in nuclear and
coal-fired power plants. St. Lous, Missouri: Energy Task Force, Center
for the Bioleogy of Natural Systems, December 1975.

Seaborg, G. & Corliss, W. Don't shackle science: We can't turn back the

clock so we'd better vote for better technology. Skeptic, July/August
1976.

Seamans, R. Jr. Statement before the House Sc¢ience and Technology Committee
Subcommittees on International Scientific Planning and Analysis and Energy
Research and Development Administration. Hearing on international coopera-
tion in energy research and development. Washington, D.C., July 12, 1976.

Sharefkin, M. The simple, uncertain economics of multinational reprocessing
centers. International Arrangements for Nuclear Fuel Reprocessing.
Eds., A. Chayes, W. Lewis. Cambridge, Mass.: Ballinger Publishing, 1977.

Sharefkin, M. Criteria for choosing among nuclear waste management alterna-
tives. Proceedings of Conference on Public Policy Issues in Nuclear Waste




BO

Management (NSF-C-1044). Conference held in Chicago, October 1376, spon-
sored by the Energy Research and Development Administration, the Nuclear
Regulatory Commission, the National Science Foundation, the Council on
Environmental Quality and the Environmental Protection Agency. Washing-
ton, D.C., 1976.

Skolnikoff, E. Interactions between scientific experts and lay public in
implementation of nuclear waste management goals. Proceedings of Conference
on Public Policy Issues in Nuclear Waste Management (NSFP-C-1044). Confer-
ence held in Chicago, October 1976, sponscred by the Energy Research and
Development Administration, the Nuclear Regulatory Commission, the National
Science Foundation, the Council on Environmental Quality and Environmental
Protection Agency. Washington, D.C., 1976.

Slovic, P, Psychological determinants of perceived and acceptable risk:
Implications for nuclear waste management. Proceedings of Conference on
Public Policy Issues in Nuclear Waste Management (NSP-C-1044). Conference
held in Chicago, October 1976, sponsored by the Energy Research and Devel-
opment Administration, the Nuclear Regulatory Commission, the HNational
Science Foundation, the Council on Environmental Quality and Environmental
Protection Agency. Washington, D.C., 1976.

Smith, C. & Chayes, A. Multinational reprocessing plant - institutional
arrangements. International Arrangements for Nuclear Fuel Reprocessing.
Eds., A. Chayes, W. Lewis. Cambridge, Mass.: Ballinger Publishing, 1977.

Smith, T., Winegardner, W., Jansen, G. Jr., Williams, L. & McSweeney, T.
A methodology for risk analysis of nuclear waste management systems.
Presented to the American Huclear Society, Philadelphia, June 1974.

Starr, C. Public issues in the fuel cycle. Presented to the American Nuclear
Society, November 1976.

Starr, €. Nuclear safety and protection. Presented at the European Nuclear
Conference, Paris, April 1975.

Topp, S. & E. I. du Pont de Nemours & Company. Summary: Alternatives for
long-term management of defense high-level radicactive waste. Proceedings:
A Workshop on Policy and Technical Issues Pertinent to the Development of
Environmental Protection Criteria for Radicactive Wastes (ORP/CSD-77-2).
Sponsored by the Envirconmental Protection Agency, Office of Radiation Pro-
grams, held in Albuguerque, New Mexico, April 1977.

Unruh, C. Environmental impact statement: Commercial radioactive waste
management. Proceedings: A Workshop on Policy and Technical Issues Per-
tinent to the Development of Environmental Protection Criteria for Radio-
active Wastes (ORP/CSD~77-2). Sponsored by the Environmental Protection
Agency, QCffice of Radiation Programs, held in Albugquergque, New Mexico,
hpril 1977.

United States Atomic Energy Commission. Management of commercial high-level
and transuranium contaminated radicactive waste (WASH-1539). Washington,
D.C.: Author, March 1974.




81

United States Atomic Energy Commission. High-level radicactive waste manage-
ment alternatives (WASH-1297). Washington, D.C.: BAuthor, HMay 1974.

von Hippel, I. A perspective on the debate. Bulletin of the Atomic Scien-
tists, September 1975, 37-39.

Wasilczyk, J. & Cubie, J. ERDA's limited nuclear power scenaric: Was the
deck stacked? Congress Watch, Washington, D.C., 1975.

Weinberg, A. Social institutions and nuclear energy. Science, 13972, 77, 27-34.

Weinberg, B. Is nuclear energy acceptable? Bulletin of the Atomic Scientists,
1977, 33(4), 54.

Willrich, M. & Taylor, T. Nuclear theft: Risks and safeguards. Cambridge,
Mass.: Ballinger Publishing Co., 1974.

Willrich. M. Institutional arrangements for radicactive waste management.
Proceedings of Conference on Public Policy Issues in Nuclear Waste Manage-
ment (NSF-(C-1044). Conference held in Chicago, October 1976, sponsored by
the Energy Research and Development Administration, the Nuclear Requlatory
Commission, the National Science Foundation, the Council on Environmental
Quality and Environmental Protection Agency. Washington, D.C., 1976.

Willrich, M. International energy issues and options. Annual Review of Energy,
VI, 1976, 743-772.

World Council of Churches. Anticipation, Christian soclal thought in future
perspective, 23. November 1976.

Zebroski, E. Closing the nuclear fuel cycle. The role of radiocactive waste
disposal. EPRI Journal, July/Bugust 1976, 2-5.




82

ANNOTATED BIBLIOGRAPHY

The purpose of this brief annctated bibliography is to identify several
primary scurces that discuss nuclear waste management issues at some length,
and to provide for the reader a sampling of the diversity of viewpoints dis-

cussed.

The notations following each annotation indicate the sections and issues

from our analysis that are the focus of discussion by that source.

Bishop, W., Frazier, P., Hoos, I., McGrath, P., Metlay, E., Stoneman, W. and

Watson, R. Proposed Goals for Radiocactive Waste Management. NUREG-0300.

Office of Nuclear Material Safety and Safequards, United States Nuclear Regu-
latory Commissien, Washington, D.C., May 1978.

The proposed goals, which articulate and expand the factors essential
to a publicly acceptable solution, are organized around three time periods:
active use, active social involvement, and continuing isoclation. Issues of
uncertainty, decision-making, implementaticn of technology and organizaticns,
constraints and responsibilities within the system, future flexibility and
system independence from future generations and societal stability are
addressed by the goal sets. The implicit assumptions guiding the Task Force
as well as the intended objectives are identified and discussed. (Chapters
2, 3, 4 and 5; all dependent issues.} (Available from Naticnal Technical

Information Service, Springfield, Virginia 22161.)

Brewer, T. Strengthening the International Safeguards System: Institu-
tional and Financial Issues. Paper prepared for the Annual Meeting of the

International Studies Association, Washington, D.C., February 22-26, 1978.

The paper clarifies the role and resources of the International Atomic
Energy Agency in expanding and strengthening the international nuclear safe-
guards system. Anticipated demands on the system due to forecasted increases
in eivil nuclear capabilities, economic and political constraints which
impinge on IAEA programs and an analysis of data on trends in program pri-
orities and the relationship between demands on the IAEA safegquards program
and resources are considered. The need for continued strengthening of tha

system is seen as beneficial in spite of apparent intrinsic problems.
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(Chapter 3, issues 1.2, 1.3, 1.4, 1.5, 2.1; Chapter 4, issues 1.1, 1.2, 1.3,
1.4, 2.1, 2.2, 2.3, 3.1, 3.2, 3.3.} (The paper is available from the author,

Department of Political Science, Eastern Michigan University.)

Conclusions of the Symposium and Future Trends. Panel discussion from
“"Management of Radioactive Wastes from Fuel Repository,” NWuclear Waste Dis-
posal Conference, sponsored by the Organization for Economic Cooperation and
Development (QECD), Nuclear Energy Agency, and the International Atomic

Energy Agency, Paris, 1972.

Future risks of waste dispesal, and our implied moral responsibility
to the future, are proposed as neither the only, nor the biggest problem
bequeathed to the future. Representatives of participating countries cite
evidence from national programs demonstrating safe methods of waste manage-
ment. Panel recommendations include a proposal that large-scale transpor-
tation be avoided. Also recommended is the need to solve technical problems
before embarking on international disposal operations. {Chapter 2, issue 1l.1l;

Chapter 3, issues 1.1, 1.2, 1l.3; Chapter 4, issue 1.2.)

Friends Committee on National Legislation. "Controversy Over Muclear Power"
(excerpt from a 1976 policy statement issued by the Friends Committee}.

Congressional Digest, February 1977, 53, 55, 57 and 59.

Waste disposal is discussed in a broader context of energy policy and
nuclear power production. Nuclear waste, a threat to world peace due to
potential for terrorism and diversion, is also a threat to health and the
environment from emissions associated with storage and fuel reprocessing.
Formidable policing and security problems asscciated with repositories,
technological problems in achieving containment and the absence of a demon-
strated safe repository mandate the need for a moratorium on the construction
of nuclear facilities until the issues are studied further. Alternate enerqy
sources are preferred over the unacceptable risks now presented by the nuclear
industry. (Chapter 2, issues 1.1, 1.2, 1.3, 2.2, 2.3; Chapter 3, issues 1.1,
1.2, 1.3.)

Glinsky, V. Toward a stricter international discipline over the uses of
nuclear energy. Remarks before California Arms Contrel Seminar, Los Angeles,

July 25, 1977.
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Present international and national regulations inadequately address
reprecessing controls and the retransfer of export materials. Methods for
obtaining controls are discussed, and their implications for geographic
equity. Controls imposed by supplier nations also present problems, particu-
larly with respect to varying and overlapping regqulations. (Chapter 3,
issues 1.2, 1.3; Chapter 4, issues 1.3, 2.1, 2.2, 2.3.)

Hardin, C. "A state's viewpoint on radiocactive waste criteria.” Proceedings:

A Workshop on Policy and Technical Issues Pertinent toc the Development of

Environmental Protection Criteria for Radicactive Wastes. Sponsored by the

Qffice of Radiation Programs, United States Environmental Protection Agency,

held in Albugquergue, New Mexico, April 12-14, 1977,

A single standard for unacceptable level of risk associated with radio-
activity is proposed and briefly discussed. The primary topic for considera-
tion is the development of waste criteria and potential problems with respect
to relative roles, rights and resgonsibilities of the state versus the federal
government. The siting of disposal facilities requires criteria which con-
consider the balance of risks, benefits and costs from the perspective of the
state, nation and region. The impact of repository siting criteria based on
regional characteristics is discussed and recommendations made for achieving
balance between federal and state perspectives. (Chapter 2, issues 1.2, 1.3,

1.5; Chapter 4, issue 2.2.)

Hébert, J., Rankin, W., Brown, P., Schuller, C., Smith, R., Goodnight, J.,

& Lippek, H. Nontechnical Issues in Waste Management: Ethical, Institutional
and Political Concerns. PNL-2400. Richland, WA: Battelle Pacific Northwest
Laboratories Report, September 1977.

Major nentechnical issues in the management of commercially produced
nuclear waste are identified and analyzed in the context of ethical, institu-
tional and political implications. Political problems of interfacing local,
state and federal concerns and responsibilities are considered as well as the
application of ethics and morality to waste management issues. A number of
key issue-value relationships are presented. The institutional analysis con-
siders possible problems of long-term human institutions and various institu-
tional arrangements for the short term, i.e., transportation, regulatory and

emergency issues. (Chapters 2, 3, 4 and 5; all dependent issues.)
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Kennedy, R. T. Understanding nuclear power: A role for government? Remarks
before the Atomic Industrial Forum International Conference on Nuclear Power
and the Public: A FEuropean-American Dialogue. Geneva, Switzerland, Sep-

tember 29, 1977.

Providing the public with information on the nuclear option is discussed
as a legitimate and appropriate role of the government. The effects of recent
public disclosure laws as well as media coverage of the nuclear opticon are
discussed. Research is seen as an area in which the government can act to
enhance the acceptability of nuclear power. Industry and government are
responsible for previding information that is clear and straightforward,
neither misleading nor downplaying issues. {Chapter 5, issues 1.1, 1.2, 2.1,

4.1, 4.2, 4.3.)

Kneese, A. The Faustian bargain. Resources. Resources for the Future, Inc.

Reprint #44, September 1973.

The use of cost/benefit analyses is considered inappropriate to answer
the most important policy issues relevant to the nuclear fuel cycle. It is
argued that since the major advantages of the nuclear option are readily
quantifiable but not necessarily the hazards, the cost/benefit approach ren-
ders the benefits more real, and the costs more obscure. Uncertainty, safe-
guards, transportation problems, moral issues of long-term risk, public
involvement in decision-making, proliferation and waste volume are factors
discussed as the costs of the nuclear option. The exploraticn and use of
alternatives is suggested and warnings given regarding the need to slow down
the nuclear machinery while there is still that option. (Chapter 2, issues
1.1, 1.3, 1.4, 1.5, 2.1, 2.2, 2.3; Chapter 3, issues 1.1, 1.2, 1.3, 1.4;
Chapter 4, issues 1.4, 2.1, 2.2, 2.3, 3.1; Chapter 5, issues 1.1, 3.1, 3.2,
3.3, 4.2, 4.3.)

Kuehn, T. J. Social and Institutional Constraints of Nuclear Waste Manage-
ment: An Exploratory Analysis of the Issues. Pasadena, CA: Jet Propulsion
Laboratory, November 1977. (JPL Publication 77-45. Prepared for Energy

Resources Conservation and Development Commission, State of California.)

The thesis is advanced that nuclear energy techneology has outpaced the

ability of social and political institutions to manage, regulate, and monitor
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its development and impact. The social dissonance surrounding decision-making
about nuclear energy is indicative of the disparity between social and tech-
nological capabilities. The present milieu of uncertainty regarding nuclear
energy is linked to public concern about its economic uncertainties, scien-
tific unknowns and the risk of proliferation. While public concern is focused
on the social and institutional issues of safety, security and proliferation,
the nuclear community responds by dealing with technical and engineering

aspects of the issues.

The report discusses social challenges of waste management in the areas
of selection and validation of alternative fuel cycles, cost-benefit analysis
of reprocessing and risks and uncertainties of waste disposal. Policy,
management and regqulation concerns are considered and problems of institu-
tional development are examined, comparing the social, economic and organi-
zational requirements of the recycle and one-through alternatives for nuclear
waste management. (Chapter 2, issues 1.2, 1.3, 1.4, 1.5, 2.2, 2.3; Chapter 3,
issues 1.2, 1.3, 1.4, 1.5; Chapter 4, issues 1.1, 1.2, 1.3, 2.1, 2.2, 2.3,
3.1, 4.3; Chapter 5, issues 1.1, 1.2, 2.1, 2.2, 2.3, 3.1, 4.1, 4.2, 4.3.)

Latiner, S§. Citizens' Guide to Nuclear Power. Washington, D.C.: Center for

the Study of Responsible Law, 1975.

Problems in federal waste disposal plans are identified and their impli-
cations considered in view of inadequate performances by the responsible
agencies and the seriousness of radicactivity and its risk over many gehera-
tions. Among the problems cited are inadequate protection against sabotage
and proliferation, individual compensation for risks incurred, gquesticonable
economic planning (i.e., capital investment costs, provision for decommis-
sioning cost) and the political ramifications of the rule of federal pre-
emption for citizen involvement and decision-making power. Methods of
pelitical intervention are discussed as the cnly defense against the present
waste program. {Chapter 2, issues 1.2, 1.3, 1.4, 2.2, 2.3; Chapter 3,
issues 1.2, 1.3, 1.5, 2.1, 2.2; Chapter 4, issues 2.1, 2.2, 3.1, 3.3; Chapter 4,
issues 1.1, 2.2, 3.1, 3.2, 3.3, 4.2, 4.3.)
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Levenson, M. & Zifferero, M. "The public issues of fuel reprocessing and

radicactive waste disposal." HNuclear News, 1877, 29(2), 45-48.

Difficulty in defining wheo the "public" is, and the unique future impli-
cations of the nuclear ¢ption are described as major factors complicating the
nuclear debate. Reasons cited as accounting for the difficulty in appraising
public opinion include: multiple definitions of the public, instability of
the nuclear issues, and diverse reactions from regions, or nations, with dif-
ferent values, or where political forces are influenced by various interest
groups. The implications of the issue of future risk for public decision-
making are discussed. (Chapter 2, issues 1.1, 1.3, 1.4, 2.2; Chapter 3,
issue l.3; Chapter 5, issues 1.1, 1.2, 2.1, 3.1, 4.2.)

Lusch, R. F. Public opinion and costs: A synopsis of viewpoints. Proceedings

of the Symposium on Waste Management, Tucson, Arizona, October 3~7, 1976.

Reported are workshop issues on which consensus emerged. First the need
for public education about nuclear energy was identified. The need for the
nuclear industry to earn credibility and the need for information regarding
acceptable technologies to be made available to public information officers
were the other major issues identified. Noted in the discussion of these
issues were the need for realism and non-defensiveness by industry represen-—
tatives, peossible approaches to increasing industry credibility and an emphasis
on timeliness in issuing agency statements. (Chapter 5, issues 1.1, 1.2, 2.1,
3.1, 4.1, 4.2, 473.] (Available from the Mational Technical Information Ser-

vice, U.S. Department of Commerce, Springfield, Virginia 22161.)

Management of Commercial Radiocactive Nuclear Wastes: A Status Report.

wWashington, D.C.: Federal Enerqy Resources Council, May 1976.

Increasing use of nuclear power is proposed as essential to reduce
national dependence on insecure energy sources. The proposition is supported
by evidence from past experience and current technological capabilities to
deal with wastes. Also cited as justification for expanding the nuclear
industry is the evidence of the government's commitment to assure safe waste
management and terminal storage facilities, Further, the position is taken
that radicactive waste volume is small compared to other wastes produced by

society; consequently, the costs for disposal of these wastes will not have
»
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substantial impact on energy costs. Activities required for seleéting and
implementing programs and technologies are discussed and an estimated time-
table of activities and goals relevant to waste management through 1985 is
presented. (Chapter 2, issues 1.1, 1.3; Chapter 3, issues 1.1, 1.2, 1.3,
1.4, 2.1; Chapter 4, issues 3.1, 4.2, 4.3.}

The Sierra Club and Nuclear Power. Pamphlet assembled by Sierra Club Members:
E. Coan, S. Moglewer, P. Schneider, R. Sextro & A. Tucker. San Francisco, CAi,

April 1975.

Safety, public health, terrorism and uncertainty regarding long-term
storage are primary concerns. Consideration of nuclear waste disposal
requires the public to determine acceptable levels of risk from accidental
releases, increased rates of cancer and birth defects, potential for terrorism
and the well-being of future generations. Security problems and infringement
on civil liberties render the recycle fuel option even more unacceptable,

The pesition taken is that the waste problem must be solved prior to commit-
ting to creating any waste. (Chapter 2, issues 1.2, 1.3, 1.4, 2.2, 2.3;
Chapter 3, issues 1.1, 1.2, 1.3, 1.5; Chapter 4, issues 1.4, 2.1, 3.1, 3.3,
4.4.)

Starr, C. Public issues in the fuel cycle. Paper presented to the American

Nuclear Society, November 1976.

The impact on public perception of the govermment's failure to demonstrate
that safe disposal is achievable has created the need for credible, comprehen-
sive public information comparing alternatives for decision making. Primary
public concern is over long-term radicactivity and materials diversion. The
position is taken that the technology for waste isolation is achievable, the
alternatives inadequate and the potential impact on the future of an energy
shortage, overwhelming. The inevitability of proliferation, the imprebability
of terrorism and the ability to deal with sabotage address public concerns
about diversion. Reprocessing, an option which would keep costs down and
preserve resources, is considered in terms of its foreign pelicy implications.
(Chapter 2, issues 1.1, 1.2, 1.3, 2.3; Chapter 3, issues 1.2, 1l.3; Chapter 4,
issues 2.1, 2.2, 2.3, 3.1; Chapter 5, issues 2.1, 4.1, 4.2, 4.3.) (Available
from the author, Electric Power Research Institute, Palo Alto, CA.)
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United States Environmental Protection ARgency Office of Radiation Programs.
QOffice of Radiation Programs, Program Statement, EPA 520/7-76-7007.
Washington, D.C., May 1976.

The Program Statement describes the radiation control problem and speci-
fies the significance of radiation risks in guantitative terms. The respon-—
sibilities and philosophy of the agency, its sources of authority, and the
diverse activities focusing on types of radiation sources are discussed, as
well as the impact of uncertainties on policies and responsibilities.

An overview of specific program areas indicates relative priorities among
radiation problems. Uranium fuel standards are cited as one of the highest
priorities. Plans for public involvement and information are described also,
and various criteria for producing cconsumer materials are discussed. (Chap-
ter 2, issues 1.2, 1.3; Chapter 3, issues 1.2, 1.3, 1.5; Chapter 4, issues
1.4, 2.1, 2.2, 2.3; Chapter 5, issues 1.1, 4.1, 4.2, 4.3.)

United States Nuclear Regulatory Commission, Qffice of Public Affairs. News
release #5-1-77, v. 3, no. 4, Pebruary 1977. Testimony of Commissicner
Victor Glinsky, U.S. Nuclear Requlatory Commission, before the California
Energy Resources Conservation and Development Commission Informational Hear-
ings on Nuclear Fuel Reprocessing and Waste Disposal, Sacramento, CA, Janu-

ary 3, 1977.

The Nuclear Regulatory Commission's role in decisions facing the nation
regarding nuclear power is outlined. Current activities of the NRC include
plans for a licensing review of a waste repository and reassessment of the
environmental impact of the back end of the fuel cycle. Consideration of
reprocessing and recycling options continues and the increasing need for
expanded spent fuel storage sites is being considered as well as the complexi-
ties of licensing of long-term facilities. Possible constraints of social
and political acceptance on the future direction and time lines of these
activities are menticned. {Chapter 2, issues 1.1, 1.2, 1.3, 1.5, 2.3;

Chapter 4, issuves 2.1, 2.2, 2.3, 4.1, 4.3, 4.4; Chapter 5, issue 3.1.)

Willrich, M. Institutional arrangements for radicactive waste management.

Proceedings of Conference on Public Policy Issues in Nuclear Waste Management.

Conference sponsored by the Energy Research and Development Bdministratien,
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the Nuclear Regulatory Commission, the National Science Foundation, the
Council on Environmental Quality, and the Environmental Protection Agency,

Chicago, October 27-29, 1976.

The developing of governmental institutions necessary for the safe
management of waste, now and in the long term, are discussed, Modifications
in existing organizational structures are recommended to ensure effective
management. Divided responsibilities between governmental and private industry
complicate achievement of trade-offs between long and short term considerations
and efficient management. Faults in the current regulatory framewocrk are
identified and a comprehensive national and intermational regulatory plan is
proposed. The merits of a federally chartered public corporation are con-
sidered as an institutional form suited to handle all waste including military.
{Chapter 3, issue 1l.5; Chapter 4, issues 1.1, 1.3, 1.4, 2.1, 2.2, 2.3, 3.1, 3.3,
4.1, 4.2, 4.3. 4.4.)
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