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Chapter 15

Confronting Equity in Radioactive
Waste Management: Modest
Proposals for a Socially Just

and Acceptable Program

Roger E. Kasperson, Patrick Derr, and Robert W. Kates*

' The United States has entered the 1980s with one of its major
iotential energy sources—nuclear power —immobilized by myriad insti-
?tltmnal', economic, and social obstacles. Preeminent among these ob-
~iﬂ:xcleslls the waste management problem, a concern which heads the list
'pubhc \fvorries about the use of nuclear power to generate electricity.

Recognition that our lack of an effective and acceptable waste man-
‘wement program can be traced to past neglect of difficult social and in-
-:,Utu.tlonal—rather than purely technical — problems has come very late.
>ut it has come, and in its 1979 report to the President, the U.S. Inter-
:‘\:en‘cy Review Group on Nuclear Waste Management (1979, 87)
“orcetully pointed out that the resolution of these social and institutional
:!Ssues was likely to be much more difficult than overcoming the remain-
g technical problems.
m‘zl(l);ti)rtun_ately,_federal rgdioactive waste management continues its
- ,%upatlon ‘w1th technical problems and technical solutions. The
4}‘.‘})‘” tment.of Energy has yet to initiate a broad-based research pro-
~tem on social and institutional problems, and gave scant attention to
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them in its final environmental impact statement on commercial wastes
(U.S. Department of Energy: 1981a), its Statement of Position (1980) on
the nuclear waste confidence rulemaking procedure, and the latest draft
of its National Plan (1981b). While the National Research Council’s
Committee on Radioactive Waste Management (1980) and others have
lamented the past neglect, the social and institutional obstacles continue
to make it difficult for the DOE even to gain access to the various states
where it must seek prospective waste management sites.

This chapter will suggest one way in which these difficult social and in-
stitutional problems might be fruitfully addressed: namely, by way of an
explicit consideration of the equity issues raised by nuclear waste
management. In particular, this chapter will show how one might ap-
proach the waste management problem with the goal of defining an
equitable and socially acceptable waste management system. Whether
the resulting system will resemble the system dictated by a purely tech-
nical analysis remains to be seen. Because it gives explicit consideration
to equity, the analysis that follows here will consider two different kinds
of information:

1. a statement of the distribution of benefits and harms to some
specified population which would result from a given decision or
policy. This requires an empirical analysis that includes (a) a
specification of those “things” ~whether social goods, oppor-
tunities, harms, or experiences —whose distribution is being investi-
gated; (b) an explicit delineation of the population and relevant sub-
populations - possibly including past or future populations—to be
considered in the analysis; and (c) a statement of the actual impact
distributions —as defined by (a) and (b)-which would result from
alternate proposed solutions to the radioactive waste problem.

2. a set of standards or principles by which the equity or “fairness” of
particular distributions may be judged and by which the social pref-
erability of one distribution over another may be judged.

The standards or principles included in (2) are, of course, principles of
equity. We begin by surveying several such possible principles. Three
are selected for actual application to the locus, legacy, and labor/laity
aspects of the radioactive waste management problem, and it is this ap-
plication - the actual equity analysis—which the rest of the chapter ad-
dresses.

It must be noted that, although we find the three selected principles to
be plausible (and endorsed by substantial public opinion), the analytic ap-
proach we suggest does not depend on the inherent justice or social
acceptability of precisely these three principles. What is to be demon-
strated is how moral analysis using a set of equity principles can be ap-
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this principle to nuclear waste from its application to the entire nuclear
technology. For example, both the Nevada test grounds and the Hanford
reservation in Washington are currently candidate sites for a high-level
waste repository. It can be argued that these areas have already borne
more than their fair share of the nuclear burden from weapons testing
and military uses and that other peoples and places should absorb future
additional risk.

Proportionality of benefits to need and burdens to ability. A very
different equality principle is involved here. It is predicated on inequali-
ties in existing distributions, and it allocates burdens and benefits to
achieve more equal end states. The notion that burdens should be dis-
tributed in proportion to ability to bear them has been a central tenet in
Marxist thought (“from each according to his abilities, to each according
to his need”) and also underlies, for example, progressive tax structures.
Applying this principle, Hanford might logically become a preferred site
for a high-level waste repository because its accumulated knowledge and
experience would equip it to absorb nuclear risks better than com-
munities lacking such experience. Similarly, experienced workers would
more easily absorb risks than publies unfamiliar with radiation hazards.

Such a principle, it is apparent, threatens to concentrate risk, thereby
enlarging the discrepancy between the enjoyment of benefits and the ex-
perience of burden. As with the equalization of burden principle, it may
also lead to enlarging rather than reducing risk burdens. This concern
has arisen in the controversy over the genetic screening of workers: the
screening out of workers who are particularly vulnerable to certain
hazards, it is argued, will encourage the perpetuation of higher exposure
levels, will deny employment opportunities to some groups, and will en-
courage neglect of risk-reduction strategies.

In regard to the legacy issue, it could be argued that the future is more
likely to be able to bear burdens than the present. With time, for exam-
ple, it seems likely that more developed technology, increased scientific
knowledge, and even greater societal wealth will be available. There
may even be a cure for cancer, or at least an enhanced medical capabili-
ty. Such a linear view of progress, however, particularly for distant
future generations, would appear to be an imprudent assumption for this
generation. It is entirely possible that continued population growth,
rapid exhaustion of natural resources, or cataclysmic events could result
in a diminished future capacity to absorb burdens.

The National Council of Churches’ recent publication Energy and
Ethics argues that because energy is as essential for survival as food,
housing, or clean air, “the needs of those who are below the minimum
standard take preference over the wants of those above the average”
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£, 17). This is clearly an application of the principle of proportioning
enetits to needs,

‘fewardship

Lo roots of the stewardship principle are ancient. In both Jewish and

cwistian thought, the principle derives from the frequently cited

wiages from Genesis: “God blessed them, saying to them, ‘Be fruitful,
cutitiply, fill the earth and conquer it. Be masters of the fish of the sea,
. birds of heaven and all living animals on the earth’” (1:28) and
“nhweh God took the man and settled him in the garden of Eden to

nitvate and take care of it” (2:15). ‘ )

e principle has other sources in post-Platonic philosophy (Passmore:

1 13) and need not be grounded in any religious belief. The belief

. human beings are responsible to those who will come after them
nt be defended by an appeal to the biological connection among
nerations or to the human community’s attempt to preserve and
velon what it loves (Passmore: 1974, 185).

" hatever the source of the principle, balancing the claims of the pres-
[ reneration against the stewardly obligation to future generations is

-ry ditficult ethical problem. Precisely what directives does the princi-
- entail? In one view, it suggests an obligation to provide our descen-
s with a nature made more fruitfyl by this generation’s efforts. In a
Lerent view, it suggests an obligation to refrain from any irreversible

“ruction of such natural goods as scenic beauty, abundant species,
‘w0 forth-this is Green’s suggested minimal requirement (Green:
*7. 262). Thus it has been invoked by both pro- and antinuclear forces,

T former wishing to leave a legacy of improved technology, the latter a
0y of unimpaired nature.

" the principle’s implications for nuclear waste management are not
P Aceross generations, they are simply invisible within generations.
“ordingly, it is not likely to provide a standard for evaluating the in-

" itional and technical options in waste management,

Yerit (Moral Desert)

+wide variety of equity principles mandates the distribution of benefits
~iroportion to civie merit, Whether the relevant merit is defined as vir-
ivorace, or perceived market value, the principle provides little
“idance in the Present context: the merit of future generations cannot
tetermined in advance, Within the current generation, a tacit accep-
iee of thig Principle may underlie the traditional practice of placing
“oxions facilities in poorer, rural communities; since they have failed to
et more desired enterprises, they have less merit.
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Contractual Principles

One accepted and established procedure for allocating burdens and
benefits is entrance into a binding contract. The process requires that
agreement be voluntary, that relevant information not be withheld, that
all parties abide by the agreed terms, and that the contract be enforce-
able (usually by law).

As noted in Chapter 4, the contractual process was used to establish
the Western New York Nuclear Services Center. Explicit parties to the
precess included the Atomic Energy Commission, the state of New
York, and the W. R. Grace Company. While the host region was not a
formal signatory, it was clearly a willing participant in the process. To
defend the agreement on the basis of the contractual principle of equity,
one need only point out that the various parties entered into the contract
under conditions which fulfill the requirements for valid contractual
agreements. That contracts should be honored is taken for granted on
this approach; it is difficult to imagine any society that could survive if
members assumed no duty to honor agreements and commitments.

The contractual principle of equity, however, has obvious limitations,
Contracts between the DOE and severa] states with respect to the
search for high-level waste repository sites have not deterred subse-
quent charges of unfairness. It is inherently difficult to meet the require-
ment for adequate information when dealing with first-of-a-kind facili-
ties. And, of course, it is simply not possible to contract with future
generations,

Freedom of Choice

The principle of free choice is closely related to the contractual principle
just discussed, but it is more general in application and less often ex-
plicitly formulated. The principle underlies the institution and processes
of Western democracies, and assumes some sorts of equality —particu-
larly equality of opportunity and of basic legal and political rights.

In contexts involving the imposition of risks or other burdens, the
principle has been codified in practices of informed consent. Generally,
the requirement of informed consent involves two distinct considera-
tions: (1) the provision of sufficient information and understanding to
enable the prospective consentee to comprehend the alternative choices
and the consequences likely to be associated with each, and (2) the volun-
tary assumption of the specified risks and burdens without the influence
of coercion or duress.

In practice, these conditions are difficult to fulfill. Recent research on
medical consent forms, for example, indicates that relatively few individ-
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uals who provided their written consent actually had adequate under-
standing at the time of choice (Brody: 1980). In Chapter 14, Baruch
“lischhoff indicates a variety of reasons why individuals have difficulty
,idging probabilities and ranges of consequences, especially low-prob-
shility/high-consequence events, even for hazards much simpler to com-
prehend than those presented by nuclear power or radioactive wastes.
Seley and Wolpert note in Chapter 3 that individuals in communities
hosting large industrial facilities tend to exaggerate benefits while
wderestimating  the adverse socioeconomic impacts, a view also
-ubstantiated in the West Valley case study (Chapter 4). Given the long
“:me spans involved, the intensity of the nuclear controversy, and the
idual uncertainties in isolating radioactive wastes from the biosphere,
«hieving adequate information for meaningful consent by those who
11l experience the risks is a challenging task at best.
ut voluntarism in choice, with the absence of coercion or duress, is
is0 diflicult to achieve. People desperate for work are not in a position
‘o refuse jobs, and communities with inadequate or declining tax bases
~ud high unemployment rates may find it difficult to refuse a waste
“pository, whatever the present or future uncertainties about public
seaith risks. Fischhoff (Chapter 14) shows that institutional factors can
iiso erode genuine consent. Compensation without equality may con-
iitule bribery, and the particular environmental conditions in the con-
nt situation may produce subtle forms of coercion.

Rawisian Procedures

' his intluential book A Theory of Justice, John Rawls argues that pro-
wures for developing equitable allocations stem from the first of his
vo principles of justice, “each person is to have an equal right to the
most extensive basie liberty compatible with similar liberties for others”
st 1971, 60).

o assure just allocational procedures, Rawls proposes a “veil of ig-
norance.” Because of this veil, the deliberating parties are assumed to be
“morant of a variety of facts concerning their particular status. No one
~tows, for example, his place in society, class position, social status, or
watural abilities. Further, the deliberating individual does not even know
" particular circumstances of his own society or even to which genera-
"on he belongs. The veil of ignorance, in short, obliges an evaluation
vsed solely on general considerations.

As an analtyie procedure, Rawlsian principles would appear to have
: -tulvntial application to radioactive waste management issues. A
“oughtful application of such principles to the future generations prob-
"M has recently been undertaken by Barbour (forthcoming), who argues
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for the sustainability of future resources and burden/benefit concor-
dance as ethical principles.

THE SELECTED PRINCIPLES

Our purpose in this chapter is to demonstrate how an explicit
consideration of equity changes the manner in which alternative radio-
active waste management proposals are analyzed and evaluated. We do
not propose to identify here an absolute set of ethical imperatives, but
rather to select some plausible candidate principles for use in the follow-
ing analysis. Accordingly, our selection of appropriate principles is part-
ly pragmatic. We note, first, that both distributional (or “end-state”) and
procedural principles of equity are widely perceived as relevant to
“fairness,” or equity. Second, we note that there is substantial consensus
for certain principles in a variety of policy statements by a range of
groups interested in the radioactive waste management problem. We
suggest the following three principles as plausible and as likely to find
support across diverse interests and positions.

Principle 1: The beneficiaries of an activity should bear associated
burdens proportional to the benefits enjoyed, and, con-
versely, the imposition of a harm or burden should be ac-
companied by a proportional benefit.

Principle 2: The experience of risk should be shared rather than concen-
trated within the population of beneficiaries.

Principle 3: The imposition of @ harm or burden should be made as
voluntary as reasonably achievable through observation of
practices of informed consent.

The first principle, benefit/burden concordance, is frequently recog-
nized in discussions of equity. In fact, the first stipulation —that
beneficiaries should bear the burden - is sometimes assumed to be the
distributional test of equity. It is widely recognized in American legal
precedents, as Harold Green demonstrates in Chapter 8. The principle is
recommended in the discussions of such diverse parties as the DOE, ex-
President Carter, the National Council of Churches, and the Sierra Club.
The second stipulation of the principle - that benefits should accompany
the imposition of harm — mandates that harm may not justly be imposed
without a concomitant effort to restore the previous (equitable) balance.

The second principle—that actual risks should be shared broadly
among the beneficiaries —imposes a particular constraint on principle 1.
It, too, is a distributional ethic. Bearing the burden of waste isolation
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~-am the biosphere and even compensation of risk-bearers may not
«egzarily involve the individual assumption of bodily or social risk.
ks will of necessity be imposed on certain populations for the larger
« 3 {it is impossible to make risks and benefits wholly congruent). Prin-
o | requires only that the burden for harms created, not the harm
17, be borne by the beneficiary. Principle 2 takes account of the facts
' <hat future harms can be anticipated with only considerable uncer-
vy, particularly in accidents or for the long time periods involved, (2)
.at there is substantial and possibly noncompensable public fear over
- risks involved, and (3) that institutions may not suffice, especially for
want generations, places, and workers, to ensure full compensation
~arm even if it were provided by those that benefit.
sinciple 3 recognizes procedural requirements for the permissible
s of imposing harms. The wording is “as voluntary as reasonably
ricvable” because purely voluntary means are not possible in locating
~inus facilities or in allocating feared risks if larger social goods are to
~biained. Thus, full consent will not be realizable. But if consent is to
-wverridden for a larger societal good, reasonable means should have
+n exhausted for informing the risk-bearers, for their full participa-
1 in public proceedings, and for obtaining the maxiinum degree of
“uevable consent. Such a social imperative will certainly exceed cur-
1 nrogram practices and existing institutional mechanisms, but does
21 our view, present insuperable difficulties.
" now turn to the application of these principles to waste manage-
1. considering in turn the locus, legacy, and labor-laity problems.
 iach we describe the issues of burden and benefit distribution and
11 suggest management options for addressing each of these prin-

s

THE LOCUS PROBLEM

Undoubtedly the most visible and volatile equity problem cur-

© niiv s the geographical separation of beneficiaries and those who will
+r burdens within this generation. This we have termed the “locus” or
“ekvards” problem throughout this volume. The sources of inequity
=everal, but the effects are unmistakable. Nearly every state in the
" nhas adopted or considered legislation restricting the transport of
“toactive materials and/or the search for a high-level waste repository
. By 1982, for example, over half the states had adopted bans or
“ratoria on the siting of such a repository. An equal number of states
“Prestrictions on radioactive waste transport through their territories.

- 17, for hoth technical and political reasons, the three remaining
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commercial low-level waste sites threatened to suspend receiving
wastes, prompting Congress to enact the Low Level Radioactive Waste
Policy Act of 1980, which assigned responsibility to the states for the
disposal of such wastes. Federal-state conflicts have spilled over into
Congress, where a diverse array of bills on radioactive waste manage-
ment deal with the sources of underlying conflict.

Distributional patterns differ with type of waste. Current high-level
waste inventories, for example, are dominated by the defense wastes
generated over the past thirty-five years as a by-product of the produec-
tion of plutonium for atomic weapons. Much of this accumulation of
waste is now two or three decades old, with reduced levels of radioactivi-
ty, and new defense wastes are being generated at much lower rates
(although the Reagan administration has proposed a major increase in
the production of nuclear weapons). The arguable benefit of this thirty-
five-year history is the national security provided to the populace as a
whole, although some minor site-specific benefits of employment and
local business at government installations are also entailed. But defense
waste results from national decisions taken in the national interest; the
nation as a whole, in short, must be considered the beneficiary. Current
policy recognizes this in designating public funds as the appropriate
means for dealing with defense wastes.

Much the same can be said for the radioactive wastes from medical and
research facilities. This waste, nearly all of which is low-level, con-
stitutes an insignificant amount of the total waste burden. Nevertheless,
the lack of low-level waste storage capacity is a pressing problem
because the radio-pharmaceutical firms that supply these nuclear
materials and the hospitals and research laboratories that generate the
waste lack storage space. Current plans to deregulate biomedical wastes
will ameliorate this problem somewhat (Marshall: 1980). The importance
of the benefits was highlighted by the 1979 suspension of waste accep-
tance at low-level waste burial sites, an act which nearly forced medical
treatment and research to be discontinued at widely separated facilities.
That this waste is viewed differently from waste from electricity genera-
tion is suggested by the exclusion of medical waste from the restrictions
(recently pre-empted) enacted on out-of-state waste at Hanford by the
state of Washington. As with defense waste, the beneficiary pattern is
very widespread but concentrated in major urban centers, a fact that
creates some disparity of interest on a local, state, or regional scale.

In comparison with the benefits of defense and medical/research ac-
tivities, the benefits of commercial power reactors are more regionally
concentrated. The seventy-two reactors currently licensed and the fifty
or so others likely to be completed are strongly concentrated in the
Northeast, Midwest, and Far West (Figure 15.1). Chicago, for example,
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currently draws 50 percent of the electricity from nuclear facilities.
Comparable figures are: New England, 30 percent; New York and New
Jersey, 20 percent; Michigan, 20 percent (Gilinsky: 1981). Whatever the
concentration, an initia] question must be whether the benefits are rea]
or only imagined. Benefits exist only if nuclear power is actually a more
efficient and reliable source of electricity than other production alter-

bayments from the nation as g whole, :
Considered opinion suggests that the coal/nuclear cost comparison is
too uncertain to compute (Stobaugh and Yergin: 1979, 220). Let us
assume for this analysis the accuracy of utility caleulations of nuclear
power's relative regiona] advantage. The direct beneficiaries of nuclear
plants are the users of electricity (including industry, commerecial users,
and residentia] users), and the benefits are the savings in the cost of elec-
tricity as opposed to fossil-fuel generation or doing without electricity.

would cost Maine consumers, or as low as the $43 million conceded by its
opponents.

The degree of regionalization of benefits, however, is likely overstated
by designation of nuclear electricity consumers, for it ignores the
distribution of secondary benefits. Presumably the manufacture of prod-

The mixture of national and regional benefits from nuclear power con-
trasts with likely geographical patterns of costs. As suggested by Figure
15.2, current nuclear waste storage and disposal sites are relatively
few—comprising some twelve commercial and defense low-level waste
sites, three high-level defense waste sites, and an additional two sites
(Morris, Illinois, and West Valley, New York) and seventy-two reactors
where spent fuel is currently stored. Because of its relatively small
volume, all the nation’s high-level waste, defense and commercial, will
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probably end up at somewhere between two and six repositories.
Similarly, the mining and milling of uranium has produced geographical-
ly concentrated tailings that are too voluminous to be moved long dis-
tances. These are located primarily in the West, remote from most com-
mercial nuclear power reactors. This pattern of inequity is quite
apparent for low-level wastes, as shown in Figure 15.3, where the major
Wwaste-generating states are quite remote from the two western disposal
sites.

An inventory of costs has yet to be calculated for a fully operational
radioactive waste system serving some 150 to 300 GWe of nuclear elec-
tricity at a mature state of development (say in the year 2020). But the
system would include the full network of waste-producing, interim
storage, reprocessing (if it happens), and long-term storage facilities, as
well as a transport system for moving the wastes. A full cost accounting
would include not only the obvious logistical requirements but also the
risks to public health and safety, the long-term management costs, the
burdens of regulatory infrastructure, the threat of nuclear proliferation,
and such less apparent social costs as public fear at sites and along
routes, community disruption, and long-term institutional demands,

Locus Management Options

In assessing management options, each of our three equity principles
will be covered sequentially.

Burden/benefit concordance. Current national policy addresses
quite specifically the locus problem: “All costs of storage. . .will be
recovered through fees paid by utilities and other users of the services
and will ultimately be borne by those who benefit from the activities
generating the wastes” (U.S. President: 1980, 4).

With the caveats noted above concerning the complexities in impact
distribution, this provision would adequately achieve the equity principle
were all relevant costs to be internalized. Unfortunately, this is not likely
to be the case. Since only management costs are currently included, it is
quite apparent that the beneficiaries will not in fact bear the full
associated costs. Missing will be the human cost of exposure from the in-
evitable accidents at the site and along transport routes, the public fear
of exposure and its effects, and a variety of ill-understood social costs.
Clearly the policy stipulation needs to be broadened to embrace the full
range of adverse impacts at facility sites and at nodes along corridors in
the waste system. )

Turning to our requirement that benefits accompany the imposition of
harm, we note that the provision of benefits raises a number of vexing
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questions. Benefits, to be sure, in the form of employment, increased
business, and increased tax revenues accompany the development of
waste storage site facilities. There are also various government pro-
grams designed to mitigate the impacts of large-scale facility develop-
ments in small, rural communities. The question of site impacts has been
discussed at length in Chapters 3 through 5. Suffice it to note that the
benefits accruing at the site will be distributed highly unevenly over the
host-region population, will not occur in a timely fashion, and will tend to
be overestimated by experts.

By comparison, social costs are poorly understood, both because of the
underdeveloped theoretical state of social impact assessment and
because these are first-of-a-kind facilities. Meanwhile, as noted in
Chapter 5, government programs designed to redress adverse impacts
are beset by fragmentation, restrictions, and lack of timeliness. Im-
plementation of the network of facilities in the nuelear waste system
will, in short, require new provisions to ensure a flow of benefits to the
populations harmed.

But how should the size of such benefits be calculated, how should they
be distributed, and what mechanisms will prove most effective? First,
there should be adequate liability and insurance provisions to compen-
sate for public health impacts occurring at waste facilities and along
routes. If the Price-Anderson Act may be construed as applying to
waste transport and storage, damage from minor accidents should be
recoverable. But since it is catastrophic releases which underlie much of
public concern, it is especially important that liability provision be ex-
tended to cover the full range of accidents. The extent to which accident
costs can be displaced to local victims is suggested by a recent Federal
Insurance Administration sensitivity analysis of the Three Mile Island
accident. The study found that, even with no medical or personal injury
expenses included, a more severe accident involving evacuation would
have caused an average Harrisburg family to lose $67,500, with only
$2247 recoverable from the $560 million Price—Anderson pool (Federal
Insurance Administration: 1979; Kehoe: 1980). Means should be found
so that the burden of liability is not placed on the victims and that
government does not end up in an adversarial position of resisting liabili-
ty payments to the local residents.

Second, a variety of means is available for providing benefits to risk-
takers. Stipulations may be placed on employment pools which both
minimize social costs (by reducing the number of in-migrants) and max-
imize benefits (by enlarging host-region employment). Compensation for
adverse impacts may be provided through impact aid or in lieu of taxes.
There is precedent for such a system of incentives. For example, sevezjzll
countries (including France) have instituted programs to reduce electric-
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- rates or local taxes for people residing near nuclear power plants. A
snilar system of incentives has been suggested recently for U.S.
seiear power plants (Starr: 1981, 5-6), and such plants entail more
- wlits than waste storage facilities. A compensation program will need
. vidress such issues as eligibility criteria, valuation criteria, mode of
npensation, financing, and distributional mechanisms (Cole and
~rith: 1979; O’'Hare and Sanderson: 1977).
inally, we propose consideration of a new means of site compensa-
wm, one that may bypass some of the difficulties in defining the pool of
~mpensation according to the burden of uncertain risks. Incentives may
- wifered beyond compensation for anticipated damages, recognizing

. vrojected damages are essentially incalculable and may easily be
wrestimated, and that the service provided (furnishing a waste
wnge or disposal site) is itself extremely valuable for the beneficiaries.
- wropriate sites for storing toxic and radioactive wastes are rapidly
»ming among the more valuable pieces of real estate in the United
3. To that end, we propose that the waste management program
ranter a geology rental fee to be paid to the host region. Such a fee
il be calculated by reference to the comparative cost of engineered
‘guards required to provide protection equivalent to that atforded by
+7e0logy. Sufficient information is becoming available to make such a
miparison, at least crudely, and the pool of funds is likely to be substan-
-1 #nough to serve as a means of compensation and to provide an
~«wrow fund to ameliorate the consequences of future accidents.

~haring the risks. There is an understandable reluctance to become
- waste storage facility or the waste repository. The 1979 closing of
«-level waste repositories was intended, in part, to force a broader
waring of the waste burden. Beneficiaries, it may be argued, should not
«+ allowed to buy out of the burden of such uncertain risks easily (as one,
©r example, might hire a tree surgeon or a roofer to climb where one
urs to climb). In the face of risks never experienced before with both
tastrophic potential and particularly dreaded consequences (cancer),
teatly beneficiaries should share in the experience of hazard.
Increasing the multiplicity of sites is a major means of achieving risk
naring as well as simplifying the transport system. Other considera-
“ons, however, might conflict with this equity objective. For example, a
zhly decentralized system for high-level waste disposal could enlarge
e aggregate risks of waste storage, or increase social contlict and ex-
ind costs. Relocating uranium mill tailings to beneficiary areas makes
to sense in terms of public health or economics.
Within appropriate technical and regulatory constraints, however,
iere are opportunities for enlarging the degree of risk-sharing
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associated with both low-level and high-level wastes. Mill tailings, by
contrast, present a more formidable problem because of their volume,

It is apparent that the national capacity for low-level waste storage re-
quires major expansion, and current government policy calls for state
responsibility in adding more disposal facilities. Given the relative ubi-
quitous generation of medical and research and waste from geographi-
cally concentrated electricity-producing facilities, the intent is for
regional siting. According to the Low Level Radioactive Waste Policy
Act, individual states may locate disposal facilities within their border or
contract with neighboring states, which might well host -such a
repository. A consortium of regional groups had been formed by June
1981 in six regional areas, and the State Planning Council has created a
model interstate compact to facilitate such arrangements. This approach
moves in the direction of a risk-sharing objective.

For high-level waste, the picture is quite different. Here current gov-
ernmental efforts appear to be headed away from this goal. The network
design of interim storage of spent fuel in a mature waste system pro-
vides an opportunity for reducing considerably the overall burden of
radioactivity to be handled and transported and at the same time a wider
sharing of the responsibility. But, as in other aspects of the waste
disposal system, little has actually been done as debate continues about
whether at-reactor or away-from-reactor facilities are the best interim
storage solution, whether reprocessing will become a reality, and
whether the West Valley (New York), Barnwell (South Carolina), and
Morris (Illinois) facilities could be converted into away-from-reactor
storage facilities (AFRs).

As for the repositories, current plans appear headed for a relatively
centralized system (i.e., few sites), with the lead candidates (Hanford,
the Nevada Test Site, and the Waste Isolation Pilot Plant) in places that
are remote from nuclear power beneficiary areas but that have already
assumed a significant portion of the societal risk from nuclear tech-
nology. Existing Reagan administrative policy continues to call for
selecting the first repository from among several candidate sites in
multiple geologic media. Meanwhile, the Senate bill (S.162) passed in
1982 calls for moving forward rapidly with a demonstration program, in-
volving long-term monitored at-ground storage in the very near term.

We propose two innovations to help ensure a greater degree of risk
sharing in the high-level waste disposal system. First, a visible institu-
tional means is needed to ensure “fairness” in actual site selection.
Without such a means, concern will remain that the selection process is
stacked against the politically weak. The need for this mechanism has
been enhanced by public relations efforts designed to show that suitable
geologic depositories are very widespread. Thus the selection of a site.
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- on it only for initial exploration, has evoked and will surely continue to
“oke cries of “Why here?” from residents of the surrounding area.
“isst, it is clear that no state with candidate geologic formations should
~ role to exclude itself from consideration, as Louisiana, for example,
~vears to have done. Second, we would suggest, at an intermediate
ve in the site-identification process, a lottery among candidate sites
slgnating those to be exempted from further consideration. A requi-
“te number of technically qualified candidates would be needed to en-
“ire success, of course, but the exemption of many areas by random pro-
= would reduce unnecessary tensions over siting. Lottery systems are
- racteristically used when fairness is desired in allocating unwanted,
~dangerous assignments. (Drawing straws for dangerous missions
© tha military draft are examples.) Third, the host site will also need
rance that risk will actually be shared, for policy reversals have fre-
L haracterized the waste program to date. There is considerable
ceern in New Mexico, for example, that the WIPP demonstration
wet, 16 it is developed expeditiously but other repositories are not,
- well at some future time be converted to a permanent repository for
~mestie and/or foreign wastes. One simple means of providing such in-
canee s a legal storage limat to the amount of waste to be accepted at
oalte,
“radly, the mill tailings problem appears to be quite resistant to risk-
. *Ing procedures. Most of the tailings are in areas with low population
=ities, and the volumes are very large. Stabilization in situ appears to
the only viable course.
" summarize, we see a strategic option for waste management which
~<hnically sound and which realizes a high degree of risk sharing. The
“vlements in the strategy are:

“tate responsibility for low-level wastes as currently envisioned in
multiple sites;

continued reliance upon existing facilities for defense waste storage
‘or the near term but with prompt immobilization of the high-level
waste;

expanded reliance upon at-reactor storage for commercial waste
storage, possibly augmented by one or several regional AFRs, for
forty to fifty years of interim storage (as in the Swedish solution) of
commerecial high-level waste;

delay of current timetables for one or two high-level waste reposi-
tories in order to create a regional system of repositories (with co-
location with AFRs a possibility) in which multiple sites would begin
accepting waste simultaneously;

two institutional mechanisms to ensure fairness in risk sharing—a
inttery of site exemption among qualified candidate sites and a legal

>
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storage limit to the amount of waste to be accepted at any given
site.

Such a strategy recognizes that there is, in fact, no pressing need to put
high-level radioactive waste in the ground and that there is substantial
advantage in regionalization of the waste handling and disposal
network.

More voluntary risk assumption. Our third equity principle calls for
the assumption of risk to be as voluntary as reasonably achievable. We
use the term “as voluntary as reasonably achievable” in much the same
way that it is used in regulatory language for risk reduction. There is, in
current parlance, no such thing as zero risk. Similarly, there is no such
thing as completely informed consent for risk assumption. But, beyond
this, a purely voluntary system will likely deliver no sites for radioactive
wastes, hazardous chemical wastes, or other noxious facilities. Sacrifices
must be made for the common good. The argument here is that the
burden is on the developer to inform and achieve consent by meeting the
objections and concerns of those who will bear the risks.

When evaluated according to this criterion, the current waste manage-
ment program, as noted in Chapter 2, has performed poorly, and it
begins with a major, perhaps insuperable, debit. The Department of
Energy, as an institution, bears the legacy for the past failures and in-
adequacies of the waste management program. At a time of general in-
stitutional distrust, particularly in regard to the management of nuclear
energy, the Department of Energy suffers from a serious lack of
credibility. Even if the department is dissolved, it will likely live on in
some other agency. The lead agency undoubtedly faces difficulties in
recovering the public trust, as does the Nuclear Regulatory Commission
for its regulatory responsibilities.

Many mechanisms are available for achieving more voluntary assump-
tion of risk in radioactive waste locational decisions, but their suitability
depends on one’s view of the extent to which the public is rational or irra-
tional about risk issues in general and nuclear risk issues in particular.
There is a deep-seated belief among the community of technical experts
that opposition to nuclear power is anchored in the public’s ignorance of
nuclear technology, its inability to make risk comparisons, and its irra-
tional response to radiation risks. This attitude is important, because
one does not design processes for achieving more voluntary risk assump-
tion if one is convinced that enlightened and rational choice is
unachievable.

Despite some ingrained folklore, the relevant evidence to date does
not suggest that the public is either more poorly informed about nuclear
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«uestions than other difficult technological or social policy issues or that
it i3 irrational in its perception of technological risks. For example,
~.<earch conducted by Paul Slovic and his colleagues (1979) at Decision
Coseareh, indicates that laypeople generally rank risks quite well,
“hough they tend to overestimate some rare but well-publicized risks
-y example, botulism) and underestimate more chronic common killers
o example, alcoholism, smoking). It is also apparent that the public
..signs more weight to consequences, particularly those potentially
-atastrophic, than to the probabilities of accidents (Slovic et al.: 1979).
‘iowever, the gap between expert and lay assessment of nuclear power
- unusually large, which should underscore rather than deny the need
“.r extensive public participation in decision processes. Specifically, we
~«ommend a number of specific steps to improve the provision of infor-
»:tion to inhabitants of prospective host regions:

"he development of objective information and improved means of
;ublic participation should be placed under the auspices of a compe-
rent group outside the DOE and should be amply funded.

> Such a group should develop a public educational research and
lemonstration program, adequately funded and subjected to careful
srofessional and lay review.

> Technical and financial resources should be committed to prospec-
rive host regions and states in order that local capabilities for
cechnical and management review be created. (A useful precedent
exists in the WIPP context.) '

> Aldd should be provided to groups that would take part in the process
{interviewers).

i1 addition to improved information from the managers and data and
‘usitivities provided by the host region and interested groups, respec-
e roles in the decision process must be settled. Recent policy state-
rrents have wavered between such catch phrases as “consultation and
~oncurrence” and “consultation and cooperation” with the respective
siates, In turn, there has been an expectation that the state will repre-
‘vnt the specific host region adequately.

ull voluntary consent to risk bearing is not possible, in our view, if a
“olution to the radioactive waste problem is to be achieved. While we
nope that the more equitable management program we suggest will
idleviate some of the conflict which has characterized efforts to date, we
e not naive enough to assume that full voluntarism can be achieved,
“ny more than it is possible in locating prisons, town dumps, or
nethadone centers. Nor will voluntary consent prove a viable means for
establishing the hundreds of toxic waste disposal sites that EPA says are
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required over the next decade. Similarly, states and localities should not
have veto power over the transport of wastes through their territories.

Having said that, we do wish to make it difficult to override the con-
cerns of those who will bear risks which are presently, for all the tech-

equity, the host regions of AFRs (if instituted) and waste repositories
should certainly have the right to and capability for independent compe-

radioactive wastes; and in early 1982 the U.S. District Court in Manhat-
tan strengthened this right by upholding the New York City regulation
banning transport of large amounts of radioactive materia] through its
borders (Lubasch: 1982). Since the capability of independent host-region

Congress in the case of the latter. Inadequately assessed or adverse
social impacts should be specifically recognized as appropriate grounds
for appeal. In such a proceeding, the burden of proof should be on the
developer for demonstrating procedural and substantive safety
adequacy.

Finally, interveners may be expected to provide a key role in testing
the validity of developer assumptions and analysis. They provide syste-
matic means for identifying doubts that the developer should have to
overcome. The pluralism they provide may also lend greater credibility
to the decision process as a whole. In fact, the site developer may wish to
consider funding paralle] studies by advocates and skeptics as a means of
bracketing areas of dispute. For these reasons, substantial funding and
technical resources should be provided to interveners as well as to the
host state and region.

THE LEGACY PROBLEM

If the locus problem is the equity issue provoking the most in-

tense and visible conflict-harming future generations for current
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it could be argued, of course, that obligations exist only where individ-
ils have rights and that only individuals who exist actually have rights.

o future, then, can have no claim on the present. Put another way, the
“.rure lies outside our morally relevant community. We reject this line of
~rgument that considers only existent people at the expense of people
ot unborn. And while we cannot anticipate what the desires and values
«.{ distant future populations will be, we can reasonably ask what kind of
tracy we will leave them.

“istributional Issues

" e distribution of benefits and burdens over the many generations like-
o e arfected by radioactive wastes is not known nor is it knowable,
-1 though discussions of risk in such documents as the Final Environ-

cnial Impact Statement (U.S. Department of Energy: 1981a) and the
TANAES report (National Research Council, Committee on Nuclear
i Alternative Energy Systems: 1979) assume the contrary. Therefore,
~in discussion to follow notes only gross characteristics which are perti-

#nt to equity considerations.

he benefits of radioactive wastes are essentially the benefits of
lear energy used for defense purposes or for the production of elee-
ricity. As noted earlier, the use of nuclear energy for weapons produc-
on s an arguable benefit for the current generation of U.S. citizens.
“ut the massive buildup of nuclear weapons, in terms of both their
wracy of weapons and proliferation threat as well as the radioactive
waste generated, must be seen as a major harm that we are exporting to
the future. Nuclear energy’s benefits to the future, then, must be found
primarily in the value of electricity production and related capital and
teehnology, rather than in its contribution to the growing world arsenal
ol destructive weapons.

he use of nuclear energy for electricity production has a number of
votential long-term contributions. First, to the extent to which nuclear
vrergy is the cheapest means of meeting actual energy needs, the
sreater societal accumulation of wealth which results, and which may be
nassed on to future generations in the form of capital stock, is a net
henetit. Tt is, however (at least for the current generation of light-water
reactors), a marginal advantage largely confined to the current and next
Zenerations during the transition from fossil-based to renewable energy-
hased systems.

Another possible long-term impact involves the effects of nuclear
bower development upon the inventory of nonrenewable resources. To
the extent that nuclear power releases pressure on hydrocarbons and
bermits their greater transfer to future generations, this may be a tangi-
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ble benefit for the future. Yet the advantage appears to be quite depen-
dent upon fuel recycling and the deployment of the breeder, for the once-
through fuel cycle is also consuming easily accessible uranium supplies, a
nonrenewable resource in short supply. Moreoever, within the time
scales of radioactive wastes, this generation of nuclear reactors, limited
by uranium supplies, appears to have benefits largely concentrated
within the current and perhaps next several generations. By then (i.e.,
about 2050) the global transition to renewable energy sources should be
complete.

Still another favorable legacy may be the technology of power genera-
tion by relatively renewable sources—the advanced converter, the
breeder, and fusion. To the extent that the technology is developed
linearly, one might argue that the light-water reactor and its legacy of
waste are necessary concomitants to a legacy of proven and sustainable
technology. .

Finally, nuclear power does offer some possibility for reducing a possi-
ble global catastrophe associated with major increases in coal burning —
namely, the carbon-dioxide hazard and related climatic change. It is
notable that Global 2000 designated this as the potentially most severe of
the long-term global impacts of energy systems (U.S. Council on Envi-
ronmental Quality and U.S. Department of State: 1980).

We now turn to the risks and burdens imposed by radioactive waste in-
ventories. There are three major clusters of risks over time. For this and
the next generation, the decision to reprocess nuclear wastes, with the
attendant if uncertain risk of proliferation, dominates risk considera-
tions. An active debate exists over the degree to which reprocessing
adds to the proliferation threat, and the degree to which technical fixes
(e.g., denatured fuel cycles) alleviate the problem. The CONAES report
concluded that the magnitude of proliferation risks cannot be assessed in
terms of probabilities and consequences (National Research Council,
Committee on Nuclear and Alternative Energy Systems: 1979, 488), but
the risks have been viewed seriously: in 1977 President Carter deferred
the reprocessing of waste. Although the Reagan administration has
reversed that decision, it is unlikely that reprocessing will actually take
place without major government subsidy. In any event, reprocessing
would enlarge benefits to this and the next several generations by ex-
tending uranium and fossil-fuel resources, but at an unknown increment
in terms of global proliferation risks.

The other significant component of near-term risk—and one which has
received scant attention to date—lies in the above-ground activities in-
volved in the deployment of the waste disposal system and the operation
of repositories prior to closure. Once high-level wastes are sequestered
in a multibarrier system within repositories 2,000 feet underground,
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s ublic health risks would appear quite minimal. But the system of in-
rim storage, handling, and transport of wastes to repositories will un-
wuntedly have its failures and accidents. While catastrophic risks ap-
car highly unlikely, smaller risks, both radiological and nonradiological,
-~ entailed.,

- #econd cluster of risks will come into play after repository closure,
~rending over the next 600 to 700 years; this is sometimes known as the
- o of fission product hazard. By 1,000 years after implacement, both
. radiation and heat generated by the decay of the wastes will have

-timinished by about three orders of magnitude (U.S. Nuclear Regula-

v Commission: 1981a, 35281). This is a period of significant potential
~-tto future generations, but the risk can be controlled by means of the

“iinle barriers to human exposure currently required by NRC regula-

. The near-term risk is also the time of concern for low-level wastes,

veral-hundred-year legacy problem in which failures in sound
- fiiwement practice appear to be the source of most of the hazard.

ally, there is the period of very long-term risk to distant genera-
i, extending from a thousand to a million years from the present.

“wough predominate attention has been given to high-level wastes,
.. ioilings are in fact the more significant problem during this period,
“uuse of their large volumes, because they are stored on the surface of
¢ varth, and because 85 percent of the radioactivity in the original

~ium ore remains in the tailings. Over long periods, these tailings, in

©frm of fine, pulverized rock, are likely to be exposed by wind and
' erosion or human intrusion. Currently about 140 million tons of
+railings exist at twenty-two inactive and twenty-one active sites; 10

t million more tons are being produced annually.

-ssuming a 1978 U.S. population, the mill tailings, if left uncovered
¢ not dispersed, would cause about three premature cancer deaths per
“raveraged over the long term (according to NRC estimates) from

“:nidom exposure alone (see Table 15.1). Although this number is not

"o, especially when compared with the estimated 1,594 annual prema-
~wreocancer deaths from radon exposure in buildings, the absolute

- imbers of deaths in the future—when calculated over the period of
wird~cumulate to the hundreds of thousands or millions. Current
R approaches would reduce fatalities by a factor of 100 but still would
“tve asignificant residual risk over time, even without major failures or
“iman intrusion. If populations were to increase markedly in the mill
“ulings areas over the very long term, the aggregate risk to the future
~ild increase correspondingly.

"ompared with mill tailings, high-level wastes from both commercial
it defense sectors appear to represent a more tractable risk over the
2 term. Although such wastes also remain hazardous over very long
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neriods, the risks decline below those of mill tailings after 5,000 years.
‘the EPA’s emerging standard for high-level waste will, it is estimated,
wult in 1,000 fatal cancers for the first 10,000 years. Thereafter, the
el is calculated at approximately that of the natural ore body from
“4ieh the uranium occurred, a risk apparently seen as “acceptable” by
= BPA.

“"iie comparison with the natural ore body is frequently made by reg-
uiators and other technical experts in discussions of “risk acceptability”
“sr protecting future generations from radioactive waste hazards. At
irst glance, such a comparison appears appropriate and helpful. If, after
., the emplaced waste adds no risk, then surely it should define the limit
- =osponsibility. This reasoning is very much behind the EPA’s current
ting on its general HLW standard and the NRC’s technical criteria
23, Nuclear Regulatory Commission: 1981a) for high-level wastes,

-1t of which “end” the future at 10,000 years. But, for both technical
. social reasons, the analogy may be greatly misleading:

. Tae comparison generally fails to take into account two facts: that
sther releases occur during the fuel cycle and that most of the radio-
wetivity remains in the mill tailings.

s The hazards of nature inherited by humans provide no guidance for
the acceptability of hazards created by human actions; rather, the
use of uranium poses choices which must find their justifications
~izewhere.

. ‘The disposal of radioactive wastes exposes different people, usually
1t concentrated locations, from those exposed at uranium ore body
iocations.

i"inally, it is also important to note that, beyond public health risks,
‘nere is the danger that the burden of dealing with risks may be passed
- to the future. We have noted that this was the case at West Valley.
The high-level defense waste problem has been passed on to the future
‘or the past three decades and, given the formidable price tag associated
with such wastes, this export of burden to the future could well continue.
“everal options for the current waste program-—long-term monitored
-urface facilities and current approaches to mill tailings —potentially in-
volve a large displacement of burden onto the future.
' While this discussion has indicated that the distributions of risks and
henefits over very long time periods can be described in only a gross
way, the major time discrepancy is unmistakable. Benefits are largely
roncentrated in this and the next generation, but there is substantial ex-
port of risk, and possibly managerial burdens, to distant generations.
the legacy problem is, in short, at least as fundamental an equity con-
vern as the locus problem.
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Legacy Management Options

Seen events on the grounds that the likelihood of such occurrences was
“small” and design against them “impractica)” (U.S. Nuclear Regulatory
Commission: 1980b, 65527). Although increased protection could be
achieved for the future through advanced treatment (as through fixation
or nitric acid leaching) for Jess than half a mj] per kilowatt-hour of elec-
tricity (see Table 15.2), the commission decided in favor of the less ade-
Quate technology. The envisioned program for mil] tailings is, in our
view, the most inadequate ¢omponent of radioactive waste management
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Table 15.2. Total Costs of Alternative Disposal Modes at Model Mill

Percentage
Disposal Mode Price of U,0, MillsikWh
Rase case 0.2 0.002
(0.16)

Active care mode 20 0.025
Passive monitoring mode

Below grade 2.2-4.0 0.03-0.0

Above grade 25 0.038
‘dvanced Treatment

Fixation —cement 15-40 0.2-0.5

Hitric acid leaching 20 0.25

woirees Data provided by the U.S. Nuclear Regulatory Commission (1981).

»reard to the legacy problem. It should be substantially upgraded to
sviude, at minimum, advanced treatment of tailings as well as con-

tued attention to means of extracting the long-term actinides. Fur-
“er, as described below, adequate insurance funds should be included as
~art of responsible long-term protection.

“urning to high-level waste from commercial power reactors, the cur-
it program for continental geologic disposal appears consistent with
“w long-run protection of the future. In particular, it is much preferable
" the indefinite storage of such wastes in engineered-surface or near-
tirlace facilities. Continued attention should be given to seabed disposal
1d to the strategy of many widely dispersed deep holes up to 4 kilome-
s with resistant waste forms as proposed by Ringwood (1980), for
~vth may prove preferable over the long-term.

Several changes in the high-level waste management program would
nurther reduce potential inequities. First, as already noted, there is con-
“iderable advantage to a program of lengthy (forty to fifty years) interim
“torage followed by a decision of whether to reprocess spent fuel or
“ispose of it immediately. Spent fuel can be safely stored for such a
teriod, the storage simplifies the disposal problem, and reprocessing, if
i van be achieved without adding to the proliferation problem (which
iy be resolved by then), would increase benefits while reducing the
very-long-term hazards. Second, high-level defense wastes should be
subjected to the same licensing requirements as commercial high-level
wastes, and a program for the immobilization and disposal of such
wastes, despite the financial temptations, should not be deferred.

Low-level wastes do not constitute a major legacy problem, but poor
hist management has passed on significant financial if not public health
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burdens. Improved disposal, ensuring safe isolation of such wastes over
several hundred years, is clearly needed; the recently proposed NRC

above, are largely concentrated in this and the next generation, this
principle is moot for the distant future. The distribution of risk will likely
be spread over the next 100 years, but benefits also will oceur during this
period.

More voluntary risk assumption. Inherently, future populations
cannot consent to actions taken by this generation: the transfer of risk is
necessarily involuntary. This is added reason for the obligation to reduce
risk to the maximum extent possible.

Several opportunities exist, however, for ameliorating this problem.
First, it is important to preserve options for the future. We have pro-

long to provide options only to the first several generations.

Finally, a substantia) problem exists because future populations can-
not participate on their own behalf in current decisions about waste
management. In the previous discussions of the locus problem, we noted
the importance of developing the host community’s capability of assess-
ing impacts and participating in siting decisions. The decision process is
inherently flawed because most of those who will bear the risk cannot
participate in the process. In such situations where individuals cannot
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represent their own interests, it may be necessary to create institutional

mechanisms, however artificial, to ensure that those concerns are in-
cried into the decision process. One possibility would be a public
“wtender for the future, who would be equipped with a technical staff and
‘vuid have the authority to challenge proposed regulation and develop-
ental plans.

THE LABOR/LAITY PROBLEM

Of the three equity problems treated in this volume, the differen-
i treatment of workers and publics is undoubtedly the least visible and
nuted in deliberations over radioactive waste management. In fact,
~wwville (Chapter 10) illustrated that the hiring of temporary workers
s emerged as a widespread practice in the nuclear power industry and
.= veen allowed to grow without evident public concern. In 1981, the
v Reagan administration began a concerted campaign to relax work-
~ce health standards, with the likely outcome that workers will be
red to bear burdens for the benefit of society more generally. And, as
~xow indicated in Chapter 12, there is strong reason to suspect that
“« market will not suffice to compensate workers. Since the processing,
wndling, and storing of radioactive wastes necessarily will involve ex-
ssure to workers, it is likely that workers will bear disproportionate
%5 in this generation.

“isiributional Issues

“lwre is not a good understanding of the allocation of risk during the
t 50 to 100 years of worker involvement in radioactive waste man-
-rement. But it is likely that workers, and not the public, will bear the
mitjor radiation exposure burden. The DOE's final environmental impact
“itement on commercially generated waste contains only a fragmented
“1ud cursory account of occupational exposure, but it suggests that both
e predisposal (above-ground) activities and the operation of the
“busitory carry greater worker risk than public risk. The DOE esti-
mutes that routine radiological releases from the normal operation of
“ologic repositories would produce negligible impacts (1 person-rem)
“von the regional public of 2 million people but an estimated 0 to 130
swalth effects in a workforce of about 8000 (with individual worker doses
weraging about 1 rem per year) (U.S. Department of Energy: 1981a,
7' 50). Similarly, it estimates operational accidents as producing less
in 6,000 person-rems for twenty years of waste emplacement but
'utvntul fatalities (in a canister drop) among workers (1981a, 1.10).
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Similarly, patterns of differential exposure are expected to oceur in the
operation of an AFR and in waste transport (1981a, 4.78 and 4.79).

The exposures are very small, however, when compared with either
natural background or the risks presented in more dangerous oceupa-
tional environments. On the other hand, the accuracy of such estimates
will not be validated until the waste system is actually deployed. At
Three Mile Island, the accident and associated waste cleanup involves
greater worker exposure (10,000 to 20,000 person-rems) than public ex-
posure. Other such accidents will surely occur and must be anticipated,
and included, as part of the overal] systems cost of radioactive waste
management. Decommissioning and decontaminating reactors, at-
reactor or away-from-reactor storage facilities, reprocessing plants (if
necessary), transport facilities, and repositories will all involve a worker
radiation burden. In the meantime, standards permit ten times as much
exposure to workers as to members of the public, and workers apparent-
ly do not receive additional salary for working in radiation en-
vironments.

Labor/Laity Management Options

To assess responses to these inequities, we again turn to our equity prin-
ciples.

Burden/benefit concordance. Several means are available for pro-
ducing greater concordance among benefits and burdens. First, to en-
courage the maximum use of remote-control handling of the waste, the
occupational exposure standard could, despite recent action to the con-
trary, be lowered by a factor of 10. This would recognize that a “safe”
level of worker exposure is the same as that of public exposure. Beyond
that, strict ALARA (as low as reasonably achievable) principles should
be observed in the design and operation of the waste-handling and
disposal system.

Second, risky work in nuclear waste facilities should be compensated
by means of higher wages. In the event that the occupational exposure
standard is not lowered, wage compensation would allow for a less
satisfactory means for greater concordance of benefits and burdens.

Third, it is impossible to discern trade-offs between worker and public
exposure in waste system technical options. The various environmental
impact statements and other documents supporting policy decisions
should make such trade-offs explicit so that technical choices reflect such
difference.

Finally, the industry practice of using temporary workers as a way of
meeting the formal requirements of radiation standards should not be
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oxtended to the waste system. An extension of this practice would
+imost surely increase the total occupational exposure burden, decrease
‘he use of remote-control equipment, and make more difficult the volun-
‘ary assumption of risk.

3haring the risk. The proposed reduction of the occupational health
- andard restrictions on the use of temporary workers would decrease
L¢ orobability that waste management risks would be concentrated on
~orkers. The costs of increased use of remote-control equipment and
compensation of workers for risky jobs should be fully recovered, as
noted above, through charges to electricity users from taxes for defense
vastes.

‘Tore voluntary risk assumption. Finally, although nuclear power is
 1he forefront of industries in the provision of accurate information
_werning workplace hazards and in monitoring actual exposure, more
1 e done to inform workers of risks they will bear. The Nuclear Regu-
cory Commission has formulated a new information dissemination pro-
ure (U.S. Nuclear Regulatory Commission: 1980a), which promises
ter and more helpful information on radiation risks to workers, par-
" ularly in providing the context needed to assess the danger involved.
his proposal should, in our view, be adopted and vigorously im-
siemented.

TOWARD A JUST AND SOCIALLY
ACCEPTABLE MANAGEMENT
SYSTEM

A satisfactory resolution of the radioactive waste problem is in-
-xtricably linked with the fate of nuclear energy as a technology. It is
oubtful that just or socially acceptable solutions for radioactive wastes
can be found as long as the conflict over nuclear power continues. But
“he proposals offered here head in the right direction. Although they
“epart significantly from the government’s emerging waste system, we
“clieve that our proposals are technically sound and offer potential for
~inning the needed social acceptance and public confidence.

i1 sum, the key features of the proposed management system are the
fellowing:

» [nterim storage of spent fuel at reactors, possibly augmented by one
or several regional AFRs, for forty to fifty years with the decision of
whether to reprocess made at a later time.
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Delay of current timetables for high-level waste repositories in
order to create a regional system of technically qualified reposi-
tories in which multiple sites will begin accepting waste simultane-
ously,

A lottery of site exemption among qualified candidate sites for high-
level waste in the site selection process and » legal storage limit to

criteria for eventual disposal.

Substantial upgrading in program plans for mill tailings, to include
at minimum advanced treatment but with continued attention to the
feasibility of separating out long-lived actinides,

Creation of 3 legacy fund, to be funded from the mil] rate on nuclear
electricity use and from general taxes, to be used for site mitigation
and compensation for future impacts at repository and tailing sites

The creation of an independent technical and financial capability in
host localities and host states so that those bearing risks can partici-

tions, and interveners, would be provided by the beneficiaries of
nuclear power.

The right of localities to appeal siting decisions to the state
legislature and states to appeal DOE decisions to the Congress,

regulations and developmental plans.

Lowering of the standard of occupational radiation exposure by a
factor of 10, strict adherence to ALARA principles for such ex-
posure, and/or compensation for risky work.

Restrictions on the use of temporary workers in nuclear waste
facilities,
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