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Abstract

Environmental assessment has been used as a planning tool in Canada for almost three
decades. Public participation, one of its fundamental principles, is at the heart of
environmental assessment in our country. To date, approximately 12 large projects related to
nuclear energy have been the subject of public reviews by independent panels of experts
appointed by the Government of Canada. These include: the development of uranium mines in
Northern Saskatchewan; the construction and operation of two CANDU reactors in New-
Brunswick, the second of which was never constructed; proposed uranium hexafluoride
refineries in Ontario and Saskatchewan; expansion of a dry storage facility for nuclear spent
fuel in Quebec; and decommissioning of uranium mine tailings areas in Ontario. All of the
assessments mentioned above were conducted under the environmental assessment regimes of
1975 and 1984 that preceded the Canadian Environmental Assessment Act (1995). One of the
public reviews of particular interest to this workshop is that of the proposed concept for deep
geological disposal of nuclear fuel waste in Canada. This paper focuses exclusively on the
public review of the Nuclear Fuel Waste Disposal Concept developed by Atomic Energy of
Canada Limited (AECL), particularly as it relates to public acceptance of retrievability. The
paper first describes the historical context in which AECL's concept was developed prior to
the public review. It then briefly outlines the changes in the societal context that occurred
between the time when decisions were made to proceed with the development of the concept
in 1978 and the time when public hearings were held in 1996-1997 and the panel report was
presented to the government in 1998. It also provides a short description of the concept itself.
The paper then presents a discussion of the arguments used by the public in the panel review,
arguments, which demonstrate a decrease in confidence in a concept lacking effective post-
closure retrievability.

1. INTRODUCTION

Environmental assessment has been used as a planning tool in Canada for almost three
decades. Public participation, one of its fundamental principles, is at the heart of
environmental assessment in our country.

To date, approximately 12 large projects related to nuclear energy have been the subject
of public reviews by independent panels of experts appointed by the Government of Canada.
These include: the development of uranium mines in Northern Saskatchewan; the construction
and operation of two CANDU reactors in New Brunswick, the second of which was never
constructed; proposed uranium hexafluoride refineries in Ontario and Saskatchewan;
expansion of a dry storage facility for nuclear spent fuel in Quebec; and decommissioning of
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uranium mine tailings areas in Ontario (Fig. 1). All of the assessments mentioned above were
conducted under the environmental assessment regimes of 1975 and 1984 that preceded the
Canadian Environmental Assessment Act (1995). One of the public reviews of particular
interest to this workshop is that of the proposed concept for deep geological disposal of
nuclear fuel waste in Canada.

This paper focuses exclusively on the public review of the Nuclear Fuel Waste Disposal
Concept developed by Atomic Energy of Canada Limited (AECL), particularly as it relates to
public acceptance of retrievability.

The paper first describes the historical context in which AECL's concept was developed
prior to the public review. It then briefly outlines the changes in the societal context that
occurred between the time when decisions were made to proceed with the development of the
concept in 1978 and the time when public hearings were held in 1996-97 and the panel report
was presented to the government in 1998. It also provides a short description of the concept
itself. The paper then presents a discussion of the arguments used by the public in the panel
review, arguments, which demonstrate a decrease in confidence in a concept lacking effective
post-closure retrievability.

2. CONTEXT

2.1. Historical Context

Over the past 25 years a number of groups and governments have studied different
approaches to managing nuclear fuel waste in Canada. These groups included a Royal
Commission, Parliamentary Committees, Interdepartmental Committees, Technical Advisory
Committees and most recently the Environmental Assessment Panel appointed under
Canadian environmental assessment legislation.

In 1977, the Government of Canada, through the Minister of Energy, Mines and
Resources, engaged a group of experts headed by Dr. Kenneth Hare of the University of
Toronto to study the problem of nuclear fuel waste management and to assist in developing a
long term policy for managing these wastes. The various options considered by the group
included: reprocessing, immobilisation, surface storage and disposal in ice sheets, in space, on
or beneath the sea floor or in various types of underground rocks. In their report, the authors
concluded that deep geological burial offered the best potential for Canada. It suggested that
primary effort be concentrated on plutonic rock, while salt and shale might be retained as
second and third choices, respectively. It also urged the Government of Canada to keep a close
watch on other rock types as well as on research conducted in other countries.
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FIG. 1. Completed panel reviews of nuclear energy related projects across Canada since 1974.



In 1978, the province of Ontario's Royal Commission on Electric Power Planning also
endorsed disposal in plutonic rock. It concluded that there was clearly an urgent need to
develop ultimate disposal facilities to ensure that these wastes became isolated from the
world's ecosystems [1].

Following these endorsements the governments of Canada and Ontario jointly
announced in 1978 that Canada would embark on a research and development program aimed
at verifying that permanent disposal in an underground repository in deep geological
formations would be a safe, secure and desirable method of disposing of radioactive waste.
This announcement identified Atomic Energy of Canada Limited, a federal crown corporation
responsible for the development and sale of CANDU reactors, as the agency responsible for
work on the immobilisation and disposal of waste from nuclear power reactors, including
geological field and laboratory studies. Ontario Hydro, a provincial crown corporation
responsible for the production of electricity in the province of Ontario and the owner of the
largest quantity of nuclear fuel waste in Canada, would support the work of AECL through
continued studies on interim storage and transportation of nuclear fuel waste.

Initial opposition to the siting of laboratory facilities brought the governments of
Canada and Ontario to jointly announce in 1981 that no disposal site selection would be
undertaken until a full public review including public hearings had been held on the merits of
the proposed disposal concept. Therefore the public review of the disposal concept was
completely dissociated from site evaluation.

The Atomic Energy Control Board (AECB) regulates the Canadian nuclear industry.
Regulatory Policy Statement R-71, one of four AECB regulations applying to the proposed
concept for disposal of nuclear fuel waste, was issued in 1985. It further endorsed deep rock
disposal as the preferred approach for the long term management of radioactive wastes. The
regulation requires retrievability at the pre-closure phase and specifies that the effectiveness of
a disposal system must not be compromised by any provision that may be made for post-
closure retrieval [2]. Regulatory Policy Statement R-104, issued in 1987, also endorses
disposal as the favoured option and completes the requirements for post-closure by specifying
among other items that the disposal option, to the extent reasonably achievable, should not
rely on long term institutional control [3].

These endorsements set the stage for AECL's research to focus on a disposal facility
that would be closed once any desired extended monitoring stage had been completed and
closure approval was obtained [4]. AECL stated that the facility should include only retrieval
capability that did not compromise long term passive safety, in accordance with R-71 and R-
104, and should not include features that would prevent post-closure retrieval [5]. One of the
main rationales for this approach was that those who receive the benefits from nuclear energy
and produce its wastes are responsible for finding a waste management solution that would
relieve future generations of the burden of caring for the wastes.

In 1989 an environmental assessment panel was appointed by the federal Minister of the
Environment to conduct a public review of AECL's concept. The panel's mandate was to
review the safety and acceptability of the proposed concept along with a broad range of
nuclear fuel waste issues, including the examination of the criteria by which safety and
acceptability of a concept for long term management and disposal should be evaluated. It was
also asked to advise government on: whether the AECL's concept for geological disposal was
safe and acceptable or should be modified; and on the future steps to be taken in the
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management of nuclear fuel waste in Canada. The mandate, however, excluded discussion of
the energy policies of Canada and the provinces and the military applications of nuclear
technology.

The review lasted eight years during which the panel consulted the public at three
different stages: the identification of issues and preparation of Environmental Impact
Statement guidelines, 1990-1992; the verification of the proponent's Environmental Impact
Statement (EIS) and its conformity with the panel's guidelines, 1994-1995 and; public
hearings held in three phases, 1996-1997. Fig. 2 provides a chronology of events during the
panel review. In its 1998 report to the Government of Canada the panel concluded that there
was not sufficient public support to proceed with the proposed concept at this time, although it
had judged the concept to be, on balance, safe from a technical perspective at this stage of
development. It added however that the concept had not been demonstrated to be safe from a
social perspective. It recommended that the government adopt a step-by-step approach in
seeking broad public support on the best approach for the long term management of these
wastes before getting on with site selection for a particular facility.

In December 1998, the government of Canada responded to the panel report, endorsing
most of the recommendations. In its response the Government stated its commitment to three
fundamental policy objectives for long term management of nuclear fuel waste in Canada:

• the establishment of a dedicated fund for nuclear fuel waste by the owners and
producers; the necessity for the waste management organization to report regularly to
the federal government on the progress of waste management activities; and

• the establishment of a federal review and approval mechanism to provide federal
government oversight and access to the funds [6].

Options on these policy objectives are expected to be presented for decision by the
government before the end of the year or shortly thereafter.
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2.2. Societal Context

During the 1970s, when decisions to proceed with disposal were made, affluence in the
western world was evident and society was more inclined towards consumerism rather than
conservation. Remembered as the decade of big government and big spending, expansion was
the driving force behind the economy. It was also the decade that produced the oil crisis,
created by the formation of the Organization of Petroleum Exporting Countries (OPEC) cartel,
which led nations outside the cartel to turn to other sources of energy such as nuclear, wind,
solar, and others. Energy needs were such that developing mega-projects, such as offshore oil
developments and nuclear reactors, in order to become energy self-sufficient, became the
norm. Hence, in 1977, when the advice to proceed with disposal was provided to the
Government of Canada it was mainly formulated on the basis of technical and economic
considerations.

During that same period, environmental impact assessment processes were receiving
increasing attention in Canada. Concerns about the way decisions were made on large
development projects led to the formation of citizens' groups that enhanced public awareness
of the environmental and related social impacts of these developments. It was particularly
notable with nuclear power issues, where citizens' groups assisted in raising public awareness
on how waste disposal related to environmental and ethical aspects of nuclear power [7].

In the 1980s, large deficits led to important increases in national debt as governments
attempted to fulfil the mega-dreams of the previous decade. During that period, however, the
Brundtland Commission, with its report Our Common Future, signaled a major shift in
societal values, with emphasis being placed on sustainable development. Many references to
this new philosophy were made during the Canadian panel hearings, indicating an increasing
acceptance of the idea. Many intervenors stressed among other things: the obligations of
current generations to future generations and the well being of the planet; the need to reduce
consumption and waste generation; the importance of re-using and recycling; and the trend
away from disposal as a waste management method.

In 1996, almost twenty years after recommending deep geological disposal to
government, Dr. Hare reminded the panel that, despite his advice that government make his
recommendations the subject of wide public discussion before writing them into policy, such
public discussion had not taken place [8]. Given that the panel review was perhaps the first
opportunity for the public to air their opinions on a broad range of nuclear fuel waste
management issues, many participants called for a comparative risk and benefit analysis of all
available nuclear waste management options. Repeatedly raised was the possibility that long
term storage, with the ability to monitor and retrieve wastes, and to develop and integrate new
technologies, might be a better solution than geological disposal. This signaled a decrease in
the public confidence in disposal, with its inherently more difficult waste retrieval and
reliance on passive safety, as a solution for nuclear fuel waste.

3. THE AECL CONCEPT

The AECL proposal consists of a multiple barrier containment system to dispose of
nuclear fuel waste at depths of 500 to 1000 meters in plutonic rock of the Canadian Shield.
The barriers, both engineered and natural, are: the waste form, the container, the buffer, the
backfill and other vault seals, and the geosphere. Fig. 3 illustrates the AECL concept.
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FIG. 3. AECL 's concept.

A vault consisting of a network of horizontal tunnels and disposal rooms would be
excavated deep in the rock, with shafts extending from the surface to the tunnels. The waste,
spent Canada Deuterium Uranium (CANDU) reactor fuel, would be placed in containers made
of titanium or copper and designed to last at least 500 years. The containers would be placed
in the disposal rooms or in boreholes drilled in the floor of the rooms. Each container would
be surrounded by buffer material likely containing clay. Each disposal room would be
backfilled and sealed with clay or cement materials. All tunnels, shafts and exploration
boreholes would be ultimately sealed in such a way that the disposal facility would be
passively safe, hence not depending on institutional controls to ensure long term safety.

AECL stated that it would take approximately 60 to 100 years to build and fill the vault,
seal it and decommission it. During that period monitoring and retrieval would be possible.
AECL also stated that, during that period, the decision to close the facility could be delayed as
long as future generations desired. It also indicated in its EIS that after decommissioning,
retrieval would be more complex and expensive [9]. A study completed after AECL released
its EIS supports the Corporation's claim that it would be possible to retrieve the wastes from a
decommissioned facility, although it is estimated that the process would take approximately
5 to 15 years depending on the nature of the intervention required [10]. On that basis AECL



asserted its concept to be a retrievable concept. This view of retrievability was not shared by
the Panel and some other participants who viewed the proposed disposal concept as a
permanent solution to managing nuclear fuel waste.

4. RETRIEVABILITY — A MATTER OF PUBLIC ACCEPTANCE

By concluding that the AECL's concept did not have the level of support to be chosen as
Canada's approach for managing nuclear waste, did the panel mean that the Canadian public
does not have confidence in a non-retrievable system? Using some of the panel criteria for
determining acceptability, and its recommendation on the need to modify AECL's concept,
this paper will attempt to demonstrate that retrievability has greater public appeal at this time.
However, the views expressed to the panel by review participants represented only a
proportion of the Canadian public at large, although an influential one due to its continuous
commitment to the issue.

One of the tasks given the panel was the examination of the criteria by which safety and
acceptability of a nuclear fuel waste management concept should be evaluated. The
application of these criteria would assist the panel to determine the level of acceptability for
the AECL's proposal. It would also assist it to develop recommendations to government on
how to proceed to obtain acceptability. The panel therefore stated that to be considered
acceptable a concept must meet the following criteria:

• have broad public support;
• be safe both from a technical and social perspective;
• have been developed within a sound ethical and social assessment framework;
• have the support of Aboriginal people;
• be selected after comparisons with the risks, costs and benefits of other options; and
• be advanced by a stable and trustworthy proponent and overseen by a trustworthy

regulator [11].

The remainder of this paper presents a discussion of some of those criteria, that relate
explicitly or implicitly to public acceptance of retrievability.

4.1. Broad public support

On risk-related issues, the public is demanding more openness, scrutiny and debate, and
shared decision-making. The public is no longer willing to leave technical decisions to
scientists, nor socio-political problems to politicians. There are expectations that any decision-
making process will be transparent and will accommodate public input and that decision-
makers will be accountable for their decisions.

The panel viewed broad public support from an informed Canadian public as a
prerequisite to making a determination on the acceptability of a proposal and hence making
decisions on long term management of nuclear fuel waste. In order for a proponent or
decision-maker to obtain broad public support, it must rely on a public that is well-informed
on the technical and social implications of the proposal and has been engaged in the debate
through a sustained participation and consultation program.
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This is particularly important as fear and mistrust of the nuclear technology exists and is
deeply entrenched in some segments of our society. This "dread factor" as it is referred to in
the panel report is real and palpable. It is not only associated with the imperceptibility,
mobility and longevity of radiation hazards and its disturbing potential effects on health, but
also with the link that technology in general has had with past disasters, nuclear and others,
involving human errors and engineering failures [12]. Furthermore, it must be understood that
although science provides tools to analyse the soundness of various technologies; the social
values and ethical principles guiding human behaviour are just as important as scientific
analysis in determining the acceptability and safety of a technology.

The public therefore must be involved in the design of a consultation and participation
program in order for it to be confident that appropriate information integrating social values
and ethical principles to scientific analysis is available. Public involvement is also required for
members of the public to be fully aware of the key stages in the process that will lead to the
determination of acceptability, including the complete decision-making process, such as:
when are decisions likely to be made; by whom will they be made; and what are the dispute
resolution mechanisms.

These are essential elements of a process that could lead to broader public support.

Consultation processes conducted in the last 20 years by the regulator, the proponent
and the panel satisfied some of these requirements, but they were not sufficient to determine
whether there was broad public support for any approach to the long term management of
nuclear fuel waste.

The consultation to date was conducted under processes established by institutions and
designed without public input. For instance, a participant pointed out that only a handful of
public comments had been provided in the development of the Atomic Energy Control Board
regulatory policy R-104, most of which had come from government and industry, hence little
attempt was made to reflect the values of the Canadian public [13]. As most of the
consultation processes were principally aimed at providing information, they failed to
empower participants to modify the decisions regarding permanent disposal that were made in
the 1970s with little or no consultation.

After eight years, participants in the public review were still expressing their lack of
trust in decision-makers, the nuclear industry and scientists. Although suspicious of the
outcome of the review, they recognized the efforts that had been made to provide them with
an opportunity to debate publicly, perhaps for the first time, many issues relevant to them
regarding nuclear waste management.

Participants in the panel review process were, however, lacking important information,
such as which organization would be responsible for implementing the proposal, leaving them
with no guarantee that their input would be taken into account. No comparison of options was
available to them. The review process, including the limited panel mandate of focusing on a
disposal concept, did not provide a forum where the broad public support required, could be
assessed. Participants, therefore, expected that the panel review would be the first step
towards a more consultative approach in finding a solution to the nuclear fuel waste problem
in the future.
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The panel observed in its report that there was insufficient data that would assist it to
determine how widespread was the public understanding of the issues related to nuclear fuel
waste management, let alone what kind of support there was for the proposal of permanent
disposal. The panel further observed that it was difficult to determine whether participants in
the hearings, both those opposed and those supportive of the proposal, were representative of
the public at large.

Furthermore, the level of support for AECL's concept was difficult to gauge in the
absence of a real site or design, since there was no directly affected public involved in this
review.

The panel was, however, able to conclude that there were a sufficient number of
participants opposed to the AECL proposal to warn against proceeding without getting
broader public support [14]. Failure to obtain this broader support would lead to
confrontation.

Therefore, it appears from the discussion on this criterion, that there is a requirement to
conduct further consultation through a more elaborate and open process to determine whether
there is sufficient support to proceed with any approach, retrievable or not, to long term
management of nuclear waste.

4.2. Safety

Discussions on the issue of safety of the proposed concept were marked by a deep
divergence of opinion on the ultimate limits of science and the ability of society to adequately
protect its members and future generations for periods lasting thousands of years into the
future. The panel concluded that safety was a key part, but only one part of acceptability and
that safety must be viewed from two complementary perspectives, technical and social [15].
Both perspectives are reflected not only within the panel and among review participants but
also within Canadian society.

Those who tend to regard safety from a technical perspective rely on factual information
obtained from the application of science and scientific models that can be used to construct
analytical linear arguments to prove safety. Those who tend to regard safety from a social
perspective will rely on historical experiences, examples of similar projects and social values.
These two different approaches to safety have created considerable frustration among the two
sides particularly on the issue of nuclear fuel waste. Their differences revolve around how safe
is safe.

Conceptions of safety and acceptability are greatly influenced by an individual's or a
group's perception of risk. As there is often little correlation between experts and the public
perception of risk, it not surprising that there are disparate views of what is safe and
acceptable. The panel observed that conceptions of safety, risk and acceptability are coloured
by each individual's or community's perspectives [16].

Some participants who rely more on science and technology to predict the future and
adapt to change, generally believe that today's science and human knowledge should be able
to meet the challenge of building a waste facility that would guarantee the protection of
human communities for a period lasting at least 10 000 years. They noted that there is no
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known successful institutional control that has lasted for such a long period of time. They
therefore believe that it is preferable to trust the natural protection offered by deep geological
formations and the natural environment combined with a disposal system designed by humans
that could be sealed in complete safety forever. This they believe would remove from unstable
societies the responsibilities of managing this hazard. Some participants among this school of
thought, however, believed, as we shall see later, that access to the vault should be retained for
as long as society might wish to recuperate the wastes. Their faith in the technical safety of the
concept relies on their interpretation that the concept incorporates sufficient flexibility at the
site selection stage and implementation stage to correct any inadequacies identified from a
technical and engineering perspective. Design as you go is an acceptable approach.

For other participants, who do not have such confidence in the ability of science and
engineering to resolve problems of this nature, an important characteristic of nuclear wastes is
the risk they represent for thousands of years, a risk that transcends scientific predictions.
From their point of view, it would be presumptuous to believe that current scientific tools are
exempt from major failures. Science, they believe, cannot predict everything and safety is not
just a matter of probabilities and meeting standards and regulations. For the public, safety is
rather the opposite of danger; it is protection against harm. Hence, as imperfect as society may
be, it must keep surveillance and control over the by-products resulting from its lifestyles in
order to intervene in the future, implement solutions it deems acceptable to the problem and
apply corrective measures to unforeseen events that could become catastrophic. According to
them it would be irresponsible to expose current and future generations to a catastrophe
caused by a lack of adequate monitoring capability or effective access to the waste.

The division between these schools can be observed in the evaluation conducted by the
panel members in using their criterion for flexibility in assessing safety. The scientists on the
panel believed that the concept as described by AECL offered limitless flexibility to allow
corrections in "design as you go", an acceptable engineering practice, and also to delay
decommissioning and final closure to accommodate whatever extended monitoring stages
future generations might require [17]. Such flexibility should be retained. The social scientists
on the panel, however, did not believe that there was sufficient flexibility in the concept to
guarantee its safety. They tended to agree with participants in the review that a system of early
detection of failure, inside the vault or close to it, should be incorporated in the disposal
concept. Such a system would provide forewarning and trigger appropriate action, including
retrievability if deemed necessary, in the event that a series of unexpected events were to
thwart passive safety [18]. In accordance with its criterion for flexibility, the panel agreed that
safety from a social perspective would be improved if AECL's concept was modified to
include better monitoring technologies and more effective retrievability possibilities, thus
striking a balance between passive safety and active institutional control [19].

Many participants in the review believed that the longevity of the radioactivity of
nuclear fuel waste and the inability to easily retrieve or monitor at the post-closure stage,
represent a risk to safety that they are not prepared to accept. It might be that the regulatory
requirement for passive safety might have to be re-examined in the context of changes in
societal values if it appears that science does not have the ability to provide an acceptable
compromise between passive safety, monitoring and retrievability. Such need for modification
to the concept or the regulation may be assessed periodically through an ethical and social
assessment framework, a tool recommended by the panel to gauge and achieve sustained
public support.
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4.3. Equitable choice for future generations

One of the major aspects of the panel's mandate was the examination of future steps to
be taken with respect to the long term management of nuclear fuel waste in Canada. The panel
was asked to take into account the degree to which we, as a society, should relieve future
generations of the burden of looking after the wastes.

All participants in the review, whether they favoured retrievability or not, recognized the
responsibility of this generation to relieve future generations of the burden of looking after the
wastes. They disagreed, however, on what constituted a burden and what did not.

All agreed that those benefiting from a technology must assume the cost of solving
problems created by it. Current generations have a responsibility to future generations, not
only to themselves, with regard to protection against harm. Current generations cannot impose
a risk on others that they would not be prepared to assume themselves.

The responsibilities of the current generations towards future generations can be viewed
from two ethical perspectives. On the one hand, it is considered inappropriate to pass on to
future generations the burden of looking after the wastes we have created by leaving them
with the responsibility to look after their security, monitoring and maintenance. On the other
hand, it is considered unethical to prevent future generations from looking after the wastes if
they choose to do so and hence we, as a society, should not do anything to prevent them from
taking control of the decision. These two views were a major point of contention between
participants when discussing the merits of retrievability in fulfilling the responsibilities of this
generation.

Those who share the first viewpoint tended to judge disposal as a means of protecting
future generations. They argued it was unlikely that existing institutional and social
frameworks would survive as far into the future as the geological formations contemplated for
disposal. Hence it is more important to rely on what we, as a society, know and are capable of
doing today. Retrievability they considered an issue of less importance, as they shared
AECL's view that it would always be possible to retrieve the wastes at a greater or lesser cost
depending on whether retrieval took place before or after the disposal facility had been closed
and decommissioned. They believed that the pre-closure period would leave future
generations plenty of time to assess the safety and performance of the facility and to decide
whether to extend monitoring or to close the facility. For them, delaying a decision to proceed
with the proposal was equivalent to absolving the current generation, which is responsible for
producing the wastes, of the responsibility to finance and implement a solution to a problem it
created.

Those who share the second viewpoint tended to support both long term retrievability
and continued monitoring, concepts they considered almost inseparable. These would provide
future generations with better control over their destiny. They argued that the proposal
consisted of a technology that remains unproven, knowing that the wastes will remain
hazardous for unimaginable periods of time. They had confidence in the safety of present
storage practices, if improved. They believed that options should be kept open for future
generations, and hence that we should proceed with caution on a step by step approach to find
a permanent solution to the wastes. Moreover, they felt it would be unethical to remove from
future generations the control over decisions concerning their health and their future. Sixty or
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a hundred years is a very short period of time to make a permanent decision when we consider
that these wastes could remain a hazard for thousands of years.

For those supporting retrievability, bearing the cost of finding a solution also meant
setting aside sufficient funds today for the long term management of these wastes. The funds
should be a proportion of the rate paid by those who consume energy produced from nuclear
technology. These funds would be used exclusively in finding and implementing a safe and
acceptable permanent solution to the waste problem. The availability of funds paid by the
generation that uses the energy would fulfil its responsibility towards future generations,
leaving them with the ability to conduct adequate research and the freedom to choose the best
technology possible to solve the problem. For these participants, this responsibility had clearly
not been assumed by the previous generation that decided to proceed with nuclear power
without giving any consideration to a solution for the wastes it would produce. They believed
that looking after the wastes is less of a burden under appropriate conditions than having no
control over uncertain future events. Instead, they believed that delaying a hasty decision
represents an opportunity for future generations to make appropriate and responsible choices
and to keep some measure of control over decisions affecting their lives [20].

In general, many participants in the public review felt that waste monitoring and timely
long term retrievability were less of a burden to future generations than a solution lacking
them. Providing resources were available for research, it would leave them with more
flexibility in making decisions with regard to an acceptable solution. The elaboration of an
ethical and social assessment framework would assist in capturing changing societal values
over a long period of time. It would allow present and future generations to re-evaluate
periodically the acceptability of the proposed approach in light of the values and priorities of
the day and to make choices as decisions are made.

4.4. Options for comparison

All participants in the review, whether in favour of retrievability or not, were
preoccupied with the choice of the best technology to meet the intended objective: safe long
term management of nuclear fuel waste. The proponent's justification for its proposal did not
enjoy unanimous acceptance as it was assessed on the basis of different value systems. The
panel, recognizing that acceptability is a subjective matter that raises such questions as
"acceptable to whom" included in its own acceptability criteria the requirement that a
selection be done after comparisons were made with the risks, costs and benefits of other
options.

Both the study group headed by Dr. Kenneth Hare and the Atomic Energy Control
Board recommended that Canada should pursue deep geological disposal in plutonic rock
while keeping abreast of research taking place abroad. The governments of Canada and
Ontario adopted this recommendation and directed AECL accordingly. AECL followed these
instructions and developed the proposed concept for disposal with its inherently complex and
expensive capability to retrieve the waste at the post-closure stage. In its 1992 guidelines for
the preparation of an EIS and in its request for additional information after the EIS was
reviewed, the Panel explicitly asked AECL to discuss possible alternatives to its concept. Yet
very little comparative information was presented in the EIS and during the hearings.

Certain participants that supported storage and retrievability were not convinced that it
was necessary and advantageous to opt for permanent disposal now unless the objective was
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to remove the last barrier to further expansion of the nuclear industry in Canada. In their
opinion, opting for permanent disposal now would ensure the continued production of nuclear
fuel waste and the continued storage above ground of the most hazardous of these wastes.
This would run contrary to the argument that permanent disposal would eliminate the threat
posed by these wastes.

In response to questions from panel members and participants, AECL and the electrical
utility companies stated that current above ground storage practices are safe, widely accepted
and provide sufficient capacity for many years into the future. This was sufficient for the
participants supporting a monitored/retrievable system to argue that it would be better to use
the time available to improve the existing storage technology and the proposed disposal
technology while keeping an eye on the development of new technologies. Focus should be
kept on technologies that would improve health and environmental protection or that could
eliminate these wastes forever. Some even argued that with the speed at which technology is
progressing, society may soon be provided with the means to destroy these wastes as opposed
to sealing them away. A serious comparison of options has not been done for twenty years and
without such a comparison it is impossible to make the best choice.

Certain participants felt that 15 years of research and 575 million Canadian dollars spent
on developing an option recommended twenty years ago were sufficient to proceed. They
argued that, since financial resources are limited and society is challenged by many other
priorities, it is time to commit to the implementation of a permanent solution for nuclear fuel
waste. Other participants, using the same argument, felt that failure to achieve stronger
scientific consensus and greater public confidence after all these years and money spent on
developing this proposal led to the conclusion that a mistake had been made in pursuing
disposal. Hence they were of the opinion that this initiative should be abandoned in favour of
other alternatives.

In the absence of comparisons with other options, supporters of a retrievable concept
were reluctant to endorse a technology that still remains unproven, as no project of a similar
nature exists anywhere in the world. It is their view that people generally are more likely to
judge a risk acceptable if they can compare the risks caused by all other alternatives and
conclude these to be more risky [21]. Thus an evaluation of the risk of AECL's concept could
not be done as no comparative information was presented on alternatives. Acceptability is
difficult to assess in the absence of comparison.

In light of repeated assurance by the utilities and AECL that storage above ground was
safe, it appeared to some that there is no urgency to move to permanent disposal. As a result,
one participant suggested that it might be preferable to choose storage with its inherent
retrievability as the least bad option, while improving the proposed concept and searching for
a better alternative technology [22].

It appears from the panel review that the Canadian public no longer finds it acceptable
to be asked to make a decision based on one option only. "A choice of one is not a choice",
stated the panel in its report [23]. On the basis of the information received, the panel stated
that the concept of deep geological disposal could be accepted only if it compared favourably
with other alternatives. As there did not appear to be any urgency to move to disposal, the
panel suggested that better technologies for safe post-closure monitoring and retrieval must be
developed and incorporated into the concept. Such modifications to the disposal concept
could provide the level of security required to earn public confidence and would also satisfy
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the need to strike a balance between minimizing the responsibility placed on future
generations and maximizing their choices [24].

4.5. Future use of spent fuel

Some participants were concerned about locking away a potential future source of
energy in a facility from which it would be difficult to retrieve. Most of these participants,
who generally supported AECL's concept, argued that spent fuel is not a waste, but a source
of energy that could be re-used. It is well known that some of the countries that generate
nuclear energy reprocess their spent fuel for re-use in reactors. During the panel hearings,
government officials stated that Canada has currently no plans to reprocess nuclear fuel waste
[25]. Canada has a plentiful source of natural uranium that makes reprocessing an
uneconomical proposal at this time.

These participants also suggested that this potential source of energy might have a
substantial economic value in the future. Although these participants are likely to support
disposal as a permanent solution to the nuclear fuel waste problem on the basis of safety and
current generation's responsibility, they suggested that AECL's proposed concept should be
more flexible. They felt that, although considerable emphasis is placed on the responsibility
not to burden future generations with finding the solution for the waste being generated today,
flexibility was necessary in order to allow for changing approaches to the disposal problem
[26]. Recuperation of the wastes should remain easily accessible for as long as society may
wish to recycle them.

5. IS AN ACCEPTABLE SOLUTION TO LONG TERM MANAGEMENT OF
NUCLEAR FUEL WASTE ACHIEVABLE?

After eight years of consultation, many people might have expected the panel to make a
more categorical recommendation for or against the proposal. Based on the information
received during its review, the panel could have elected to proceed on several courses of
action. One might have been to recommend that the government reject the proposal, as there
was a sufficient number of participants who were opposed to the AECL proposal. Another
might have been to recommend that the proposal be allowed to proceed to site selection, as
there was a need to get site-specific information to confirm safety and acceptability. Neither of
these recommendations would have left the government with a workable solution. Rejecting
the proposal outright would have eliminated the opportunity to continue progress in the search
for an acceptable solution, while proceeding to siting would likely have led to confrontation.

Instead the panel suggested pursuing the public consultation process it had begun. The
panel believed it essential that broad public support be obtained for the chosen technology,
whatever that technology might be. In addition, the consent of communities directly affected
by whatever facility might be built in the future would also be essential.

The panel was aware that its recommendation might be perceived as irresponsible in
certain circles. Opposition to nuclear fuel waste management technologies in Canada and
abroad was sufficient demonstration to convince it of the need to pursue the exercise of
participatory democracy until broader support is reached on an acceptable solution.
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The panel therefore recommended an approach focused on public participation for
which the objective is to establish a greater level of trust among the parties. Such an approach
will permit the demonstration of safety of technologies by integrating technical and scientific
factors with social values. The panel review had its primary focus on permanent disposal,
while the approach recommended is that safety and acceptability can only be demonstrated on
the basis of a comparison of alternative solutions.

The step by step approach recommended by the panel include: the creation of an
implementing organization at arms length from AECL and the utilities; the development of a
comprehensive process of public participation, including a parallel process for Aboriginal
people; the development of an ethical and social framework; and the development and
comparison of reasonable options.

The public review revealed that there was no pressing urgency to move to disposal. A
number of participants indicated that we should use the time available to improve current
technologies and search for better alternatives to disposal. This situation and the approach
suggested by the panel provide government with a possible means to achieve broader support
on an acceptable approach to nuclear waste management.

Although limited retrievability, as described in AECL's concept, does not appear to
have the confidence of the public at this stage, the panel suggested that it could be re-
evaluated through an ethical and social assessment framework, given the length of time it will
take to decide upon and implement a solution. Therefore the question is not whether
confidence in retrievability or irretrievability can be achieved, but rather whether we can
identify a solution to safely manage nuclear fuel waste that will leave future generations with
options that are acceptable to them. One generation has passed since the original decisions
were made to proceed with permanent disposal and already a change in societal context
requires that adjustments need to be adopted to continue the course. The approach suggested
by the panel provides for that opportunity without requiring that the current generation
abdicate its responsibility. It may require, however, that the regulator re-examine its
requirement for passive safety in light of the ability of technological developments to
accommodate a balance between continuous monitoring and passive safety.

6. CONCLUSION

Public discussion on the acceptability of a technology in the absence of a comparison of
options and without any site-specific information proved to be a very difficult exercise. Much
technical information on the concept itself was made available by the proponent, allowing the
scientific community and some members of the public to debate the technical merits of the
disposal concept in detail and to allow the panel to conclude that certain elements of the
concept could be acceptable. It also provided an opportunity for the scientific community to
identify a number of shortcomings in the proposal that would create enough doubts in the
public's mind for it to question the wisdom of proceeding now with permanent disposal. As
Dr. Hare stated at the hearings, it appeared the mood of the Canadian public had changed
since he had made his recommendations. He said that in the early 90s, twenty years after his
report, public opinion, where the public had an opinion, had moved towards long term,
monitored and managed storage of the fuel in most cases because there were doubts as to the
wisdom of sealing the chambers until there was assurance that the performance was as
predicted [27].
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Much discussion, however, was focused on issues of an ethical and social nature for
which the information base was limited because of the absence of site-specific information
and the lack of participation of social scientists in the development of the proposal.

On the issue as to whether the public wanted a sealed, walk-away disposal facility or
would prefer monitored, retrievable long term storage, the panel concluded that in light of the
evidence presented to them during the review, AECL's proposal would have to be modified to
include better post-closure monitoring and retrieval technologies. Such modifications would
not only help provide the degree of security to earn public confidence; they would also satisfy
the need to strike a balance between minimizing the responsibility placed on future
generations and maximizing their choices [28].

The government of Canada supported the recommendations made by the panel
regarding acceptability and the need for the public to make their opinion known on the basis
of a comparison of options that would include a modified AECL concept. It specified that the
development of such options for long term management should allow for a balance to be
maintained between passive safety and the ability to retain institutional control as required by
regulation [29].

By elaborating criteria for safety and acceptability, the panel offered a set of principles
that will guide the future steps in the process. It has also recommended that public
consultation be pursued in an attempt to identify, among feasible options, a long term nuclear
fuel waste management approach that would receive broad public support and could be
implemented with the consent of a larger segment of the population.

The government has by and large responded positively to the panel's recommendations.
The level of public involvement achieved in implementing a long term nuclear fuel waste
management approach will determine whether an acceptable solution to the waste problem
can be found. Decisions must be made on the basis of sound science, but the best science in
the world will be of little avail where nuclear questions are involved, if the message is not
accepted by the ultimate decision-maker: society at large.
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QUESTIONS (Q), COMMENTS (C) & ANSWERS (A) AFTER THE PRESENTATION

Q: What did your environmental impact assessment cover?

A: It covered the technology that AECL developed at the Underground Research Laboratory
(URL) and the potential impact of such technology on the environment, which was very
difficult to define.

Q: Do you mean the actual safety, the long term safety implications and what they were going
to do to the environment, like rivers etc.?

A: It dealt with the safety of the concept itself, the technology. There was no specific
environment to deal with, as it was a generic assessment.

Q: You said you had been involved in twelve other assessments? Does that include five
uranium mines?

A: Yes.

Q: Please tell us how big these assessments were compared to this assessment of a theoretical
project. Can you tell us how long they took and how much effort?

A: The five uranium mines started in 1989 and they were complete in 1995/96. In terms of
cost they were not as expensive as this one. However, they were very extensive public reviews
nevertheless.

Q: This is a national process. You have been through all concerned regions and held hearings.
From our experience, it is very difficult to get people out and engage them unless you have a
very particular proposal that concerns them. I wonder who were coming to these type of
hearings and how representative they were for the public at large? Another question: I guess
that the environment is fairly demanding for AECL, that these hearings will give a lot of
challenge, but for those who are opponents or who have independent expertise bringing in
other opinions, how do you generate the demanding atmosphere also for those viewpoints?

A: We visited about fifteen cities. Lots of the environmental groups were there. Some of them
beat the drums around their communities and got in other people. Before the Panel would
show in cities we had a consultant that called radio stations, newspapers para-public
organisations, trying to get them to motivate people in those communities to show up. The
Panel staff conducted two series of open houses in 25 cities using different venues such as
public libraries, shopping centres and a subway station in Montreal. We used everything we
could to try to reach out to some people. We were not as successful as we would have liked to
be but we reached a certain level of success. In the first round of hearings, we invited guest
speakers to address certain topics such as safety, ethics, risk, implementation organisation, etc.
These speakers were people who were not necessarily associated with the nuclear industry or
the nuclear business but were knowledgeable academics on such topics. That is how we tried
to attract the public. We did not necessarily reach the public at large, but the groups that
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participated were representatives of different sectors of society. In reply to your last question:
about a million dollars was provided to participants who qualified, for them to be able to get
some expertise in reviewing the documentation, preparing briefs and communicate with other
groups in order to organise themselves. It was a participant funding program.

Q: We are discussing in Oskarshamn how to generate an atmosphere in these public meetings
where we can not only challenge SKB and SKI but also those who have other opinions. We
would like to have a dialogue where everybody can present their case and be equally
challenged, so you get a sort of a balance in the debate. Did you attempt to do that, did you
attempt to challenge also those alternative opinions on safety facts or whatever in the process?

A: Yes, the Panel did, like I said, in the first phase of hearings which were dealing with
societal issues. We invited some guest speakers trying to promote some discussions on issues
which were broader than just dealing with the concept itself. The Panel attempted to do that in
the two other sessions, the technical phase of hearings and the final phase which attracted
mainly those who were committed to nuclear issues.

Q: Being enlightened with the EIA during the last two years, and knowing that the social
impacts are mainly the only impacts that this kind of project actually causes, and being heavily
involved with the Canadian EIA, I am astonished that when forming the guidelines, many
years before the EIA, why did not anybody suggest that an impressive part like social impact
assessment should have been attached to the AECL's work. The work was basically a safety
case, without any bearing to societal issues, and of course, if we want to get public support or
public acceptance, we have to talk about social impacts. So now I realise, a couple of years
later, that the Canadian EIA never had a chance to pass the first kind of kamikaze suicide
attempt and now we also see the result. So should we blame those people who defined the
guidelines? I have seen very tedious work with the EIA and how AECL has dealt with the
guidelines etc. Very impressing, but still?

A: Are you referring to the Panel's guidelines or are you talking about the original decision to
go to disposal after they had had a look at different options for disposal in the Hare report in
1977?

Q: I am talking about the guidelines according to which AECL drafted the documentation.

A: The Panel did include a fair amount of requests on socio-economic impact, knowing that
the mandate, that was given to AECL, did not cover that part. AECL had received a mandate
in 1978, and in 1981 to do a safety assessment of a disposal concept, and socio-economic
impact was not part of the mandate. The Panel's mandate was broader and included a number
of waste management issues, which they integrated in their guidelines. AECL could have
voluntarily fulfilled these guidelines and included information on this topic in its EIS. They
chose not to do so, and I do not know why. They, however, lived up to the mandate they were
provided by government in submitting the EIS that they submitted.

Q: My first point is that apparently they had the option, because of years of additional storage
capacity to make this decision. But was there any indication that the decision would have been
different if they had run out of storage capacity? Secondly, with respect to wanting them to
look at retrievability post closure, did they give any sort of period of interest for how long
retrievability might be proposed?
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A: I do not know if I can answer that question. The Panel was repeatedly told during the
hearings that there was sufficient storage capacity at the reactors sites. According to a study
submitted to the Panel, three scenarios were explored. I do not know for how long after
closure retrievability might have been contemplated in the study. Suggestions are that it would
take five to fifteen years to get back in the vault, retrieve the waste and reseal it. But I have not
seen any figures in terms of whether it is immediately after or 300 years after closure.

Q: Those municipalities that are now sitting with the temporary storage facilities, what is their
reaction to the fact that there is no real strategy for the nation's waste?

A: They are not too happy. One of them, hosting the Bruce NPP, is proceeding with court
action on an environmental assessment that was done for expansion of the storage facility at
the plant. There was a commitment at some point, that these wastes would be moved to a
permanent facility.

Q: The first two presentations from the session examined waste disposal from both a generic
level and at a site specific level. Does this observation give new input to our opinion with
regard to the evaluation of the Canadian programme?

A: I will quote from my complete paper and that may respond to your question.
"After eight years of consultation, many people might have expected the Panel to make a more
categorical recommendation for or against the proposal. Based on the information received
during its review, the Panel could have elected to proceed on several courses of action. One
might have been to recommend that the government reject the proposal, as there was a
sufficient number of participants who were opposed to the AECL proposal. Another might
have been to recommend that the proposal be allowed to proceed to site selection, as there was
a need to get site specific information to confirm safety and acceptability. So those are your
two dilemma. Neither of these recommendations were felt by the Panel to have left the
government with a workable solution. Rejecting the proposal outright would have eliminated
the opportunity to continue progress in search of an acceptable solution, while proceeding to
siting would likely have led to confrontation".
Our case was clear, only one course would allow progress.

Q: There was also another thing that the Panel could have done, namely trying to get this
accommodation process within a framework of siting, for example, giving guidelines on how
to proceed with siting which would then include the things that were missed out in the earlier
guidelines. By making the kind of announcement it made from outside the system, it seems —
despite the careful wording of the report — that the Panel brought the concept as such of
geologic disposal into somewhat of disrepute which make it harder to go down that line. Did
the Panel not consider recommending a further stage in siting with some more specific
guidance built in?

A: The Panel provided the steps in the process, step by step, how to go through a siting
process. But it said you cannot move to a siting process until you get broader public support.
The support was not there to move, and if one had attempted siting at that point, it would have
likely faced confrontation. That was a conclusion that the Panel reached. One just had to recall
the difficulties and civil disobedience encountered in Germany with the return of a shipment
of reprocessed wastes from the UK.

112



Q: Do you think there will ever be broad enough public support to proceed?

A: Through the guiding principles that are in the report, the Panel has tried to establish a
means by which consultation could take place. Participants could assist in determining the
process they want to participate in, be involved in the development of options and then
provide enlightened input in a decision in terms of which way to go. The Panel described such
a process with timelines associated to it, e.g. three years to reach a decision on an option. Two
years have already elapsed, governments are looking at how they are going to have over-sight.
The producers are looking at how they are going to create the implementation organisations. I
strongly believe that if they do get these processes in place, there is a possibility of success.
But I do not think that the next board to make the recommendation on the option to pursue
should be a Panel as the one I have been talking about here. I think it is up to the politicians to
get down on the street and meet the people and make that decision on the option. They should
receive the input directly and make the decision, not leave the public consultation to another
board of ex-public servants and dedicated Canadians.
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