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RÉSUMÉ

Dans le présent rapport, on décrit les activités entreprises pour fournir 
des renseignements au public sur le Programme canadien de gestion des 
déchets de combustible nucléaire et donner au public la possibilité de 
participer à l'orientation et au développement du concept de stockage 
permanent par l'intermédiaire d'enquêtes et de commissions gouvernementales 
et d'initiatives particulières entreprises par EACL. On décrit les points 
de vue du public et questions majeures identifiées par le public et étant 
d'un intérêt et d'une importance particuliers, pour l'évaluation de 
l'acceptabilité du concept. En outre, on présente la façon dont on a 
traité les questions au cours du développement du concept de stockage 
permanent ou dont on pourrait les traiter au cours de la mise en pratique 
du concept. On concentre quelque attention sur l'optique du public au 
sujet du risque, les aspects éthiques du stockage permanent des déchets de 
combustible nucléaire et la participation du public à la sélection 
éventuelle d'un site d'installation de stockage permanent de déchets de 
combustible nucléaire.

Le Programme canadien de gestion des déchets de combustible nucléaire est 
financé en commun par EACL et Ontario Hydro sous les auspices du Groupe des 
propriétaires de réacteurs CANDU.
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ABSTRACT 

This report describes the activities undertaken to provide information to 
the public about the Canadian Nuclear Puel Waste Management Program as well 
as the opportunities for public involvement in the direction and 
development of the disposal concept through government inquiries and 

I commissions and specific initiatives undertaken by AECL. Public viewpoints 
and the major issues identified by the public to be of particular concern 
and importance in evaluating the acceptability of the concept are 
described. In addition, how the issues have been addressed during the 
development of the disposal concept or how they could be addressed during 
implementation of the disposal concept are presented. There is also 
discussion of public perspectives of risk, the ethical aspects of nuclear 
fuel waste disposal, and public involvement in siting a nuclear fuel waste 
disposal facility. 

The Canadian Nuclear Puel Waste Management Program is funded jointly by 
AECL and Ontario Hydro under the auspices of the CANDU Owners Group. 
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PREFACE 

In 1992, 15% of the electricity generated in Canada was produced using 
CANDU nuclear reactors. A by-product of the nuclear power is used CANDU 
fuel, which consists of ceramic uranium dioxide pellets and metal 
structural components. Used fuel is highly radioactive. The used fuel 
from Canada's power reactors is currently stored in water-filled pools or 
dry storage concrete containers. Humans and other living organisms are . 
protected by isolating the used fuel from the natural environment and by 
surrounding it with shielding material. Current storage practices have an 
excellent safety record. 

At present, used CANDU fuel is not reprocessed. It could, however, be 
reprocessed to extract useful material for recycling, and the highly 
radioactive material that remained could be incorporated into a solid. The 
term "nuclear fuel waste," as used by AECL, refers to either 

- the used fuel, if it is not reprocessed, or 

- a solid incorporating the highly radioactive waste from reprocessing. 

Current storage practices, while safe, require continuing institutional 
controls such as security measures, monitoring, and maintenance. Thus 
storage is an effective interim measure for protection of human health and 
the natural environment but not a permanent solution. A permanent solution 
is disposal, a method "in which there is no intention of retrieval and 
which, ideally, uses techniques and designs that do not rely for their 
success on long-term institutional control beyond a reasonable period of 
time" (AECB 1987a). 

In 1978, the governments of Canada and Ontario established the Nuclear Fuel 
Waste Management Program "... to assure the safe and permanent disposal" of 
nuclear fuel waste. AECL was made responsible for research and development 
on "... disposal in a deep underground repository in intrusive igneous 
rockw (Joint Statement 1978). Ontario Hydro was made responsible for 
studies on interim storage and transportation of used fuel and has 
contributed to the research and development on disposal. Over the years a 
number of other organizations have also contributed to the Program, 
including Energy, Mines and Resources Canada; Environment Canada; 
universities; and companies in the private sector. 

The disposal concept is to place the waste in long-lived containers; 
emplace the containers, enveloped by sealing materials, in a disposal 
vault excavated at a nominal depth of 500 to 1080 m in intrusive igneous 
(plutonic) rock of the Canadian Shield; and (eventually) seal all excavated 
openings and exploration boreholes to form a passively safe system. Thus 
there would be multiple barriers to protect humans and the natural 
environment from contaminants in the waste: the container, the very low- 
solubility waste form, the vault seals, and the geosphere. The disposal 
technology includes options for the design of the engineered components, 
including the disposal container, disposal vault, and vault seals, so that 
it is adaptable to a wide range of regulatory standards, physical 
conditions, and social requirements. Potentially suitable bodies of 



plutonic rock occur in a large number of locations across the Canadian 
Shield. 

In developing and assessing this disposal concept, AECL has consulted 
broadly with members of Canadian society to help ensure that the concept 
and the way in which it would be implemented are technically sound and 
represent a generally acceptable disposal strategy. Many groups in Canada 
have had opportunities to comment on the disposal concept and on the waste 
management program. These include government departments and agencies, 
scientists, engineers, sociologists, ethicists, and other members of the 
public. The Technical Advisory Committee to AECL on the Nuclear Fuel Waste 
Management Program, whose members are nominated by Canadian scientific and 
engineering societies, has been a major source of technical advice. 

In 1981, the governments of Canada and Ontario announced that I t . . .  no 
disposal site selection will be undertaken until after the concept has been 
accepted. This decision also means that the responsibility for disposal 
site selection and subsequent operation need not be allocated until after 
concept acceptance1' (Joint Statement 1981). 

The acceptability of the disposal concept is now being reviewed by a 
federal Environmental Assessment Panel, which is also responsible for 
examining a broad range of issues related to nuclear fuel waste management 
(Minister of the Environment, Canada 1989). After consulting the public, 
the Panel issued guidelines to identify the information that should be 
provided by AECL, the proponent of the disposal concept (Federal 
Environmental Assessment Panel 1992). 

D C L  is preparing an Environmental Impact Statement to provide information 
requested by the Panel and to present AECL's case for the acceptability of 
the disposal concept. A Summary will be issued separately. This report is 
one of nine primary references that summarize major aspects of the disposal 
concept and supplement the information in the Environmental Impact 
Statement. A guide to the contents of the EIS, the Summary, and the 
primary references follows this Preface. 

In accordance with the 1981 Joint Statement of the governments of Canada 
and Ontario, no site for disposal of nuclear fuel waste is proposed at this 
time. Thus in developing and assessing the disposal concept, AECL could 
not design a facility for a proposed site and assess the environmental 
effects to determine the suitability of the design and the site, as would 
normally be done for an Environmental Impact Statement. Instead, AECL and 
Ontario Hydro have specified illustrative "reference" disposal systems and 
assessed those. 

A I'referenceH disposal system illustrates what a disposal system, including 
the geosphere and biosphere, might be like. Although it is hypothetical, 
it is based on information derived from extensive laboratory and field 
research. Many of the assumptions made are conservative, that is, they 
would tend to overestimate adverse effects. The technology specified is 
either available or judged to be readily achievable. A reference disposal 
system includes one possible choice among the options for such things as 
the waste form, the disposal container, the vault layout, the vault seals, 



and the system for transporting nuclear fuel waste to a disposal facility. 
The components and designs chosen are not presented as ones that are being 
recommended but rsther as ones that illustrate a technically feasible way 
of implementing the disposal concept. 

After the Panel has received the requested information, it will hold public 
hearings. It will also consider the findings of the Scientific Review 
Group, which it established to provide a scientific evaluation of the 
disposal concept. According to the Panel's terms of reference "As a result 
of this review the Panel will make recommendations to assist the 
governments of Canada and Ontario in reaching decisions on the 
acceptability of the disposal concept and on the steps that must be taken 
to ensure the safe long-term management of nuclear fuel wastes in CanadaH 
(Minister of the Environment, Canada 1989). 

Acceptance of the disposal concept at this time would not imply approval of 
any particular site or facility. If the disposal concept is accepted and 
implemented, a disposal site would be sought, a disposal facility would be 
designed specifically for the site that was proposed, and the potential 
environmental effects of the facility at the proposed site would be 
assessed. Approvals would be sought in incremental stages, so concept 
implementation would entail a series of decisions to proceed. Decision- 
making would be shared by a variety of participants, including the public. 
In all such decisions, however, safety would be the paramount consideration. 



The EIS, Summary , and Primary References 

The Disposal of Canada's Nuclear Fuel Waste: Site Screening and Site 

The Disposal of Canada's Nuclear Fuel Waste: Engineered Barriers 

The Disposal of Canada's Nuclear Fuel Waste: Engineering for a Disposal 

The Disposal of Canada's Nuclear Fuel Waste: Preclosure Assessment of a 

Conceptual System ( Grondin et al. 1994 ) 

The Disposal of Canada's Nuclear Fuel Waste: Postclosure Assessment of a 

Reference System ( Goodwin et al. 1994 ) 

The Disposal of Canada's Nuclear Fuel Waste: The Vault Model for 

The Disposal of Canada's Nuclear Fuel Waste: The Geosphere Model for 

Postclosure Assessment ( Davison et al. 1994b ) 

The Disposal of Canada's Nuclear Fuel Waste: The Biosphere Model, BIOTRAC, 

for Postclosure Assessment (Davis et al. 1993 ) 



GUIDE TO THE CONTENTS OF THE ENVIRONMEWAL IMPACT STATEMENT, 

THE SUMMARY, AND THE PRIMARY REFERENCES 

ENVIRONMENTAL IMPACT STATEMENT AND SUMMAKY 

Environmental Impact Statement on the Concept for Disposal of Canada's 
Nuclear Fuel Waste (AECL 1994a) 

- provides an overview of AECLts case for the acceptability of the 
disposal concept 

- provides information about the following topics: 
- the characteristics of nuclear fuel waste 
- storage and the rationale for disposal 
- major issues in nuclear fuel waste management 
- the disposal concept and implementation activities 
- alternatives to the disposal concept 
- methods and results of the environmental assessments 
- principles and potential measures for managing environmental 

effects 
- AECL's overall evaluation of the disposal concept 

- summarizes the contents of the Environmental Impact Statement 

PRIMARY REFERENCES 

- describes the activities undertaken to provide information to the 
public about the Nuclear Fuel Waste Management Program and to obtain 
public input into the development of the disposal concept 

- presents the issues raised by the public and how the issues have been 
addressed during the development of the disposal concept or how they 
could be addressed during the implementation of the disposal concept 

- discusses social aspects of public perspectives on risk, ethical 
issues associated with nuclear fuel waste management, and principles 
for the development of a publicly acceptable site selection process 

- discusses geoscience, environmental, and engineering factors that 
would need to be considered during siting 



- describes the methodology for characterization, that is, for 
obtaining the data about regions, areas, and sites that would be 
needed for facility design, monitoring, and environmental assessment 

- describes the characteristics of nuclear fuel waste 

- describes the materials that were evaluated for use in engineered 
barriers, such as containers and vault seals 

- describes potential designs for containers and vault seals 

- describes procedures and processes that could be used in the 
production of containers and the emplacement of vault-sealing 
materials 

- discusses alternative vault designs and general considerations for 
engineering a nuclear fuel waste disposal facility 

- describes a disposal facility design that was used to assess the 
technical feasibility, costs, and potential effects of disposal 
(Different disposal facility designs are possible and might be 
favoured during concept implementation.) 

- presents cost and labour estimates for implementing the design 

- describes a methodolow for estimating effects on human health, the 
natural environment, and the socio-economic environment that could be 
associated with siting, constructing, operating (includes 
transporting used fuel), decommissioning, and closing a disposal 
facility 

- describes an application of this assessment methodology to a 
reference disposal system (We use the term "reference" to designate 
the disposal systems, including the facility designs, specified for 
the assessment studies. Different disposal facility designs are 
possible and might be favoured during concept implementation.) 

- discusses technical and social factors that would need to be 
considered during siting 

- discusses possible measures and approaches for managing environmental 
effects 



- describes a methodology for 
- estimating the long-term effects of a disposal facility on human 

health and the natural environment, 
- determining how sensitive the estimated effects are to variations 

in site characteristics, design parameters, and other factors, and 
- evaluating design constraints 

- describes an application of this assessment methodology to a 
reference disposal system (We use the term Nreference" to designate 
the disposal systems, including the facility designs, specified for 
the assessment studies. Different disposal facility designs are 
possible and might be favoured during concept implementation.) 

The Disposal of Canada's Nuclear Fuel Waste: The Vault Model for 
Postclosure Assessment (Johnson et al. 1994b) 

- describes the assumptions, data, and model used in the postclosure 
assessment to analyze processes within and near the buried containers 
of waste 

- discusses the reliability of the data and model 

The Disposal of Canada's Nuclear Fuel Waste: The Geosphere Model for 

- describes the assumptions, data, and models used in the postclosure 
assessment to analyze processes within the rock in which a disposal 
vault is excavated 

- discusses the reliability of the data and model 

- describes the assumptions, data, and model used in the postclosure 
assessment to analyze processes in the near-surface and surface 
environment 

- discusses the reliability of the data and model 
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EXECUTIVE SUMMARY 

ES.l INTRODUCTION 

The Canadian Nuclear Fuel Waste Management Program was established to 
develop the technical capability to dispose of nuclear fuel waste safely. 
In the process of accomplishing this task, AECL initially concentrated on 
the technical challenges, but came to recognize that issues of public 
concern associated with safe disposal are also an important consideration. 
As the Program developed, the importance of identifying and addressing 
public concerns became increasingly recognized and understood, and public 
involvement activities evolved accordingly. 

This report is one of the Primary References to AECLts Environmental Impact 
Statement on the concept for the disposal of Canada's nuclear fuel waste. 
The objectives of this report are 

- to provide background information on government initiatives that 
influenced the public policy framework guiding the establishment 
of, and subsequent revisions to, the research and development 
program; 

- to describe the various activities undertaken by AECL to provide 
information to the public about the program, and to obtain public 
input into the development of the nuclear fuel waste disposal 
concept ; 

- to present the issues raised by the public, how the issues have 
been addressed during the development of the concept, and how 
they could be addressed during implementation of the concept, if 
approved; and 

- to provide information to address specific requirements of the 
Guidelines provided by the Environmental Assessment Panel for the 
preparation of the Environmental Impact Statement. 

The development of the Canadian concept for the disposal of nuclear fuel 
waste began as a scientific endeavour to provide a technical solution to a 
problem increasingly emphasized by society in the early 1970s. This 
scientific endeavour took place within a larger societal context dealing 
with many other issues related to energy and the environment. This caused 
some difficulty for the scientists, who wanted to get on with the research, 
and the public, who wanted to discuss larger, often non-technical issues. 

The evolution of AECL's public involvement programs on the disposal concept 
in many ways paralleled the evolution of public opinion, government 
regulations, and legislation regarding the need to incorporate 
environmental and socio-economic impact assessment into the planning 
processes for large projects. When the Canadian Nuclear Fuel Waste 
Management Program was announced in 1978, the federal government's approach 
was that a technical evaluation of environmental impacts was sufficient to 
disclose all potential problems. As the practice of incorporating socio- 



economic impacts became more generally implemented and as public 
participation in environmental review processes became more commonplace, 
AECL's public involvement programs also evolved. 

The public debate surrounding nuclear power was a complicating factor in 
AECLPs interactions with the public about nuclear fuel waste management, as 
some members of society who were philosophically opposed to the 
continuation of this power source were concerned that a solution to the 
nuclear waste management problem would provide an impetus for the further 
development of nuclear power. AECL therefore attempted to broaden the 
discussion beyond the opponents and proponents of nuclear power, to involve 
groups representing a broad cross section of Canadian society. 

AECL is grateful to the many people who participated and freely gave their 
input and advice in the resulting process. The lessons learned during 
community interactions have been valuable in developing guiding principles 
for future site selection, and the input received from participants in the 
Public Consultation Program and from many others has contributed to the 
development of a disposal concept that is based on both technical and 
social considerations. 

A great deal of the information on public views of the nuclear fuel waste 
disposal concept was drawn from input provided during the Public 
Consultation Program, supplemented by opinion surveys, focus group studies, 
and public participation in the Environmental Assessment Panel's Scoping 
Meetings. While an attempt was made to obtain the views of a cross section 
of Canadian society and to determine how representative those views were 
through broader studies, there are limits to our ability to represent 
adequately the views of Canadian society as a whole, and sometimes there 
were conflicting views that remain unresolved. 

Although we believe we have identified most of the major social issues 
associated with the concept, there are gaps in our knowledge about the 
views of specific societal sectors, in particular with respect to 
aboriginal peoples. We recognize that it will be important to continue to 
interact and consult with as many publics as possible throughout the 
remainder of the federal Environmental Assessment and Review Process and 
beyond. Additional social perspectives may be brought forward during the 
public hearings and during any future implementation of the disposal 
concept . 
This document does not discuss issues that fall outside the scope of the 
review of the disposal concept under the federal Environmental Assessment 
and Review Process, such as the need for and desirability of nuclear power, 
or issues associated with other aspects sf the nuclear fuel cycle. AECL is 
aware that these issues exist, and that the public's perception of the 
disposal concept may be influenced by them, but the concept itself can do 
little to resolve these larger issues. 



- iii - 

ES.2 PUBLIC INVOLVEMENT IN GOVERNMENT DECISION MAKING 

Public involvement in government decision making on nuclear fuel waste 
management preceded the establishment of the Canadian Nuclear Fuel Waste 
Management Program. 

A federal government study group chaired by Dr. F.K. Hare of the University 
of Toronto's Institute for Environmental Studies sought and received public 
input into its proposals for dealing with Canada's nuclear fuel waste in 
1977. The (Ontario) Royal Commission on Electric Power Planning (the 
Porter Commission) had a broad mandate to investigate Ontario Hydro 
activities, but spent a considerable portion of its time in 1977 and 1978 
obtaining public input on the issue of nuclear fuel waste management. The 
work of these two bodies significantly influenced proposals put forward by 
the Government of Canada and AECL before the Parliamentary Standing 
Committee on National Resources and Public Works in 1977. The National 
Resources and Public Works committee held further public hearings and 
produced an interim report, which was used by the government in arriving at 
a 1978 Joint Statement. This statement, issued by the federal Minister of 
Energy, Mines and Resources and the Ontario Minister of Energy, launched 
the Canada/Ontario Radioactive Waste Management Program (later known as the 
Canadian Nuclear Fuel Waste Management Program). 

The considerable public concern that arose in northern Ontario as a result 
of AECLPs activities to obtain Ontario government approvals for geological 
field research prompted a review of the program by the Ontario 
Legislature's Select Committee on Ontario Hydro Affairs in 1979. Pursuant 
to this review, the governments of Canada and Ontario issued a second Joint 
Statement in 1981, altering the conditions under which AECL could perform 
field research, and providing for a review of the disposal concept, 
including public hearings, prior to the start of any site selection 
activities. 

From 1982 to 1986, Canada's nuclear regulator, the Atomic Energy Control 
Board (AECB), issued a series of consultative documents proposing a 
regulatory framework for the disposal of nuelear fuel waste to a wide 
mailing list, including groups generally interested in the environment and 
organizations opposed to the use of nuclear power. These were revised in 
response to the coments received and issued as regulatory documents. 

Two other Parliamentary committees reviewed plans for the storage and 
disposal of nuclear fuel waste in 1987: the Standing Committee on 
Environment and Forestry, and the Standing Committee on Energy, Mines and 
Resources. The Environment and Forestry committee's report called for a 
moratorium on further nuclear power development until a solution to the 
disposal of nuclear waste had been accepted, a suggestion that was rejected 
by the government. The Energy, Nines and Resources committee urged that 
the implementation of disposal be speeded up. 

Partly in response to the public concerns expressed to the Environment and 
Forestry committee about the process for reviewing the disposal concept, 
'the Government of Canada announced in 1988 that an Environmental Assessment 
Panel would be established to review the disposal concept under the federal 



Environmental Assessment and Review Process. That Panel was established in 
1989. 

The Environmental Assessment Panel has provided opportunities for public 
input, and is expected to continue to do so throughout the review process. 
The Panel's Scoping Meetings, the public review of the draft Guidelines for 
AECLvs Environmental Impact Statement, the widespread review of the 
Environmental Impact Statement on the disposal concept that will follow, 
and the public hearings that will be held by the Panel, all provide further 
opportunities for public participation. 

As the Canadian Nuclear Puel Waste Management Program evolved over the 
years, so did the public and government view of participation in decision 
making. In response to public input, there is now a much greater 
opportunity for involvement in review processes than there was in the 
1970s. When the Canadian Nuclear Fuel Waste Management Program was 
initiated in 1978, the Environmental Assessment and Review Process was in 
its infancy, Reviews were voluntary for the proponent, were generally 
limited to the physical impacts on the environment, and were conducted by 
panels of civil servants with no public hearings. By 1980, panels had 
started to consider the socio-economic as well as the physical environment, 
and by 1982, the review of a concept, rather than a specific project, was 
undertaken with respect to the Beaufort Sea offshore oil development. In 
1984, the government passed an Order-in-Council making the review process 
mandatory for all government projects, adding "directly related social 
impactsn to the matters to be considered, and changing the make-up of the I 

panels to include non-government participants. 

There has been, and will continue to be, significant opportunity for public 
participation in decision making with respect to the management of nuclear 
fuel waste in Canada. If the disposal concept should be accepted and a 
decision made to proceed with its implementation, further reviews, with 
public participation, would be required at specific points during the 
process of site selection and application for permits to construct, operate 
and close the disposal facility. 

ES.3 THE EVOLUTION OF PUBLIC INVOLVEMENT INITIATIVES IN THE NUCLEAR FUEL 
WASTE MANAGEMENT PROGRAM 

The Canadian Nuclear Puel Waste Management Program arose out of a public 
climate in the early 1970s in which some people were starting to question 
technology, especially nuclear energy. The potential creation of large 
quantities of nuclear waste by rapid nuclear expansion caused increasing 
public concern. The response of the nuclear industry was that a technical 
solution would be provided to ensure that people would be protected from 
the waste in perpetuity. 

In 1976, AECL published an information booklet describing the concept of 
permanent geological disposal. A year later, on the advice of a committee 
of earth scientists from Energy, Mines and Resources Canada, AECL sent 
geologists into the field to obtain data that could be used in the further 
development and implementation of the concept. These early efforts were 



viewed as strictly technical undertakings, but AECL soon became aware that 
the problem also had a social dimension. Public objections to the field 
research caused a political retrenchment and resulted in the appointment of 
the Hare study group and the hearings by the Parliamentary Standing 
Committee on National Resources and Public Works. 

The 1978 Joint Statement that subsequently launched the Canadian Nuclear 
Fuel Waste Management Program led to considerable public interaction. AECL 
was required to obtain the approval of the nearest municipal government for 
any further field research in Ontario. An information program aimed at 
informing the public about the research program and obtaining their 
feedback was launched, and approvals were obtained from municipal 
governments to perform some field research. AECLb public interactions had 
moved into a new phase, which allowed considerable public feedback and 
limited participation in decision making. However, the larger societal 
debate about technology, of which the waste management issue was a part, 
had not abated. As well, AECL found itself in a "Catch-22" situation, in 
which communities did not want to allow drilling until the scientists could 
prove the potentially resulting disposal facility would be safe, and the 
scientists could not evaluate safety until they had done the research, 
including deep drilling. By 1980, it had become increasingly difficult to 
obtain permission for research, primarily because municipalities were 
afforded a veto over the research activity but not over the ultimate 
location of the disposal site. 

The Ontario Eegislaturevs Select Committee on Ontario Hydro Affairs, 
investigating the concerns of people in northern Ontario, concluded that 
the structure of the Canadian Nuclear Fuel Waste Management Program, as 
conceived in the 1978 Joint Statement, could not overcome the serious 
social problems that confronted it. The Committee concluded that a 
different approach was needed. 

Concurrently with the field research activities in northern Ontario, AECL 
conducted geological research at the Chalk River Laboratories and Whiteshell 
Laboratories. The Canada/Ontario Nuclear Fuel Waste Management Coordinating 
Committee's procedures for obtaining approval for field research applied 
only in Ontario, allowing AECL to take a different approach to community 
interactions in Manitoba. 

In the process of locating a site for the Underground Research Laboratory in 
eastern Manitoba, near the Whiteshell Laboratories, AECE encountered similar 
objections to those experienced in northern Ontario. The public concern was 
that approval of the research would imply some commitment to a future 
disposal site. In Ontario, AECL was prevented by the Canada/Ontario 
procedures from giving outright assurances that a specific site would not be 
eligible for a future disposal vault, or promising that a community could 
have a veto over whether or not it would be considered for a site. In 
Manitoba, by contrast, AECL assisted a community committee in obtaining 
assurances from the federal and provincial governments that no waste would 
be disposed of at the research site. The result was that community approval 
was granted by the Rural Municipality of Lac du Bonnet for the Underground 
Research Laboratory. 



In 1981, the governments of Canada and Ontario issued a second Joint 
Statement, which responded to the concerns of the people of northern 
Ontario by specifically separating the research phase of the Canadian 
Nuclear Puel Waste Management Program from a future site selection and 
implementation phase. A review of the disposal concept, including a public 
hearing, was promised before site selection could begin. By taking this 
action, the governments of Canada and Ontario had clearly responded to the 
primary concern of the people of northern Ontario: that a surreptitious 
site selection process for a nuclear fuel waste disposal vault was taking 
glace under the guise of a research program, and that the people would have 
no control over the decision as to where the disposal site would be 
located. Once the issues of concern to the public had been addressed, 
public concern over the field research decreased significantly. 

AECL broadened its public information program, made it more national in 
scope, and designed it to inform Canadians about what was being done to 
solve the problem of nuclear fuel waste disposal. This public information 
program included a variety of techniques and succeeded in reaching a large 
number of Canadians. Estimates from the distributor, for example, show 
that 3.8 million Canadians saw AECLvs films on the subject. Part of this 
effort involved issuing two Interim Concept Assessment Documents, with a 
request for public comments. In later years, AECL concentrated these 
information efforts on regions likely to be part of the review process. 

Interaction with the Canadian scientific and technical community was seen 
as one of the principal requirements for obtaining acceptance of the I 

disposal technology. In the early stages of the Canadian Nuclear Puel 
Waste Management Program, AECL responded positively to criticism from the 
Geoscience Council of Canada that the time frame for the research program 
was too short, and that at least 10 years would be needed to develop a 
thorough understanding of the previously unexplored granitic rock of the 
Canadian Shield. 

Further, AECL actively involved independent research scientists in the 
program, and, in consultation with the chairman of the Ontario Royal 
Commission on Electric Power Planning, appointed a Technical Advisory 
Committee consisting of nominees from Canada's technical learned societies. 
Input to the program from the scientific and technical community has also 
been obtained through technical workshops and peer review, and the 
establishment of separate expert review panels for hydrogeoloa and the 
Underground Research Laboratory. The AECB is conducting an extensive 
review of the disposal concept. Environment Canada and Natural Resources 
Canada have both appointed scientific review groups to assist them in 
preparing for their role in the review, and several other government 
departments are also reviewing aspects of the concept. The Environmental 
Assessment Panel has appointed its own Scientific Review Group. 

A&CL recognized that a broad involvement of society in the development of 
the disposal concept was required, and in 1984 November invited 52 public 
interest groups to participate in discussions about the concept. The 
invited groups had been selected by a consultant to be broadly 
representative of Canadian society. As a result of a simultaneous news 
release announcing AECLvs Public Consultation Program, an additional 12 
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groups identified themselves as being interested in participating, bringing 
the total to 64.. 

The goals of this Public Consultation Program were as follows: 

- to assist in the identification and evaluation by the public of 
social issues related to the disposal of nuclear fuel waste, so 
that they could be adequately addressed by AECL before the public 
review of the disposal concept; 

- to contribute to the process of establishing the combination of 
technical criteria and social conditions under which the 
implementation of the waste disposal technology would be 
acceptable to society; 

- to build a communications network with a cross section of public 
interest groups in order both to provide information about the 
research program and to receive feedback on it; and 

- to provide a forum for meaningful non-confrontational discussion 
that would allow the identification of courses of action 
acceptable to society, rather than the adoption of extreme views 
on either side of the nuclear fuel waste management issue. 

The subsequent interactions took a variety of formats, including general 
discussions, letters or papers, involvement in a series of meetings, visits 
to research laboratories, and participation in an interactive workshop. 
Canadian Nuclear Fuel Waste Management Program managers and scientists were 
actively involved. Input was received from a total of 37 groups, including 
15 that provided input through general discussions and letters or position 
papers, 12 more that were involved in consultation meetings, and 10 more 
that were involved both in consultation meetings and the interactive 
workshop. 

AECL had hoped through this process to reconcile the views of groups 
philosophically opposed to the continued use of nuclear energy and of other 
interest groups in order to arrive at some consensus on the waste 
management issue. However, groups opposed to nuclear energy declined to 
participate and eventually wrote a joint letter to the Minister of Energy, 
Mines and Resources, citing concerns about the review process as one of the 
root causes of their decision not to participate. Their positions om 
various issues, as expressed through that letter and other documents, have 
nevertheless been considered by AECL along with those of participating 
groups. 

These interactions provided valuable input on the social issues relevant to 
the disposal concept, much of which has been incorporated in the 
development of the concept. AECL continues to maintain contact with the 
participating groups, and in 1990 held a series of regional workshops to 
try to involve additional groups that had not previously participated. Of 
the 17 groups that attended the regional workshops, nine were new. 

A11 of the issues identified have been documented, published and circulated 
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to the participating groups. Feedback from the groups appeared to indicate 
that the full range of issues had been identified. 

Because of the limitations inherent in consulting with a relatively small 
number of public interest groups, AECL conducted public opinion surveys and 
focus group studies both to provide an opportunity for general public input 
and to test whether the input received through the Public Consultation 
Program was representative of the views of society as a whole. We also 
commissioned a number of studies into the social, ethical and cultural 
issues associated with nuclear fuel waste management. 

Additional sources for issues included the responses to the Interim Concept 
Assessment Documents, the published documentation on the Public 
Consultation Program, the published results of a Moral and Ethical Issues 
Workshop sponsored by AECL, submissions to the Environmental Assessment 
Panel's Scoping Meetings, the Guidelines for the Environmental Impact 
Statement and reports and documents issued by government departments, 
regulators and the Technical Advisory Committee. The issues identified 
from all sources were recorded in an issues database, which is used as a 
resource by managers within the program to ensure that all issues are 
considered. 

ES.4 ISSUES IDENTIFIED BY THE PUBLIC RELATED TO THE NUCLEAR FUEL WASTE 
DISPOSAL CONCEPT 

Throughout the development of the disposal concept, scientists and 
communications staff involved in the Canadian Nuclear Fuel Waste Management 
Program interacted with members of the public and worked closely together 
to ensure that the issues identified in these interactions were understood 
and considered. In this way, both the social and technical aspects of 
disposal were addressed during concept development. 

Some of the issues reflect relatively recent changes in societal attitudes, 
such as lack of conf idence in technology and lack of trust in governments 
and institutions; others reflect a demand for broader public input to 
decisions about activities that affect society and a concern about the use 
of nuclear energy. While AECL cannot resolve these issues in the 
development of the disposal concept, any organization charged with the task 
of implementing disposal should be cognizant of then and sensitive to the 
public concerns they imply. 

Many of the issues raised are specific to the disposal of nuclear fuel 
waste or to the disposal concept. This section briefly describes these 
major issues. 

The main underlying public concern is about potential health eflects fiom radiation 
that might result from the implementation of the disposal concept. The 
protection of humans and the natural environment from radiation has been a 
central focus guiding both the development of the concept and the 



regulations established by the AECB. A great deal of research has been 
done 

- to understand the processes that could lead to release of 
contaminants from the nuclear fuel waste after disposal and their 
movement to the surface environment, and 

- to develop methods for assessing the potential effects on human 
health and the natural environment so that the effects can be 
compared with regulatory criteria for safety and environmental 
protection. 

It would be essential that concerns over public health and safety be 
identified, addressed, assessed and managed in consultation with the host 
community for a disposal facility. Impact management measures, including 
joint planning, information management, monitoring and contingency planning 
could be developed to ensure the preservation of community standards for a 
healthy environment and lifestyle. These measures would be negotiated with 
the host community during implementation of the disposal concept. 

The concerns about public health and safety, combined with the fact that 
disposal has not been attempted before, culminate in the public seeking 
some assurance of the eflectiveness of the disposal technology. of particular concern 
was the durability of the disposal containers and the geological stability 
of the rock and the site. The scientists developed the disposal concept 
with multiple barriers to protect humans and the natural environment from 
both radioactive and chemically toxic contaminants in the waste. They 
conducted extensive tests on each of the barriers and thoroughly explored 
the potential weaknesses of the disposal system. Nevertheless, there will 
always be some uncertainty about the performance of the barriers. Use of 
multiple barriers provides a degree of backup in the disposal system so 
that if one component does not perform quite so well as expected, the 
protection provided by the entire system of barriers is not jeopardized. 
In addition, there would be strict regulatory control and environmental 
review, and continued research and monitoring over a period of some 70 or 
more years while the site was selected, the vault constructed, the nuclear 
fuel waste emplaced and the facility decommissioned. The technology has 
been developed to be adaptable and to allow for flexibility in 
implementation. 

Many concerns about the safety of nuclear fuel waste disposal raised in the 
Public Consultation Program st em from the uncertainty associated with assessing 
potential eflects in the long term. Input received from the public during the 
development of the disposal concept indicates there is some concern about 
the approach to risk assessment and the lack of a physical demonstration of 
the safety of disposal. This leads many members of the public to seek 
absolute guarantees of safety. 

One of the fundamental issues with nuclear fuel waste disposal is that 
there will always be some uncertainty about the performance of any disposal 
system. In doing the long-term assessment, models simulate processes 
taking place within a complex natural environment that has been modified by 
the construction and operation of the disposal facility. The mathematical 



description of such a disposal system entails considerable uncertainty. 
Although measures can be taken to reduce and quantify this uncertainty, it 
cannot be eliminated. The AECB took this into account specifically when 
establishing the risk criterion to be sufficiently low so as to allow for 
uncertainties in exposure scenarios and their consequences. 

The models used in the probabilistic risk assessment are all based on 
knowledge and understanding of the many processes that are expected to 
occur in a disposal system. Knowledge and understanding are obtained from 
laboratory and field studies and are used in selecting the qualitative and 
quantitative input to the assessment models. Studies on appropriate 
natural systems also help to give confidence in predictions made about the 
long-term safety of the disposal system, because the duration of the 
processes in these 'natural analogs' far exceeds that of any controlled 
laboratory experiment. There are many natural systems in whish processes 
similar to those in the disposal system have lasted from hundreds to 
billions of years. By studying natural systems, scientists gain confidence 
that no processes or essential factors have been overlooked and are missing 
from the models. A number of additional measures, such as monitoring and 
allowing for retrieval, can be taken during implementation of the disposal 
concept to increase confidence before the decision to close the disposal 
vault is taken. While the studies and the measures taken during 
implementation can increase confidence in the safety of disposal, science 
by its nature, does not give absolute guarantees. Some uncertainty will 
always remain. Making decisions when faced with uncertainty about the 
long-term risks inherent in such decisions is not unique to waste 
management, as all human endeavours involve uncertainty. 

Participants in the Public Consultation Program identified monitoring of the 
disposal system and the ability to retrieve the waste should "something go wrongff as 
key issues of importance in determining the acceptability of the disposal 
concept. They felt an extensive monitoring period during operation when 
the waste containers could be reasonably easily retrieved would be 
important to gain confidence in the operation of a disposal facility and to 
enable future decisions to be made about closure. They also expressed 
concern about the difficulty of monitoring and retrieving the waste after 
closure. AECL considers monitoring to be an essential activity that would 
begin during siting of a disposal facility and continue throughout 
construction, operation, decommissioning, and closure. 

The operator of a disposal vault and the segulztor would have 60 or more 
years of monitoring data by the time the vault was filled. If it was 
considered at that time that more information was needed, an additional 
monitoring period could be implemented before a decision was made to 
dismantle the facilities and seal the tunnels and shafts, which would give 
additional monitoring data. If there was still insufficient confidence to 
close the vault, monitoring could be continued in boreholes that penetrated 
from the surface to the vicinity of the vault. Any boreholes that would 
affect safety if not maintained must eventually be sealed. However, 
surface environmental monitoring as well as monitoring in boreholes that 
would not compromise safety could continue for as long as people wished. 



AECB guidelines require that the waste be retrievable prior to closure of 
the vault. In developing the disposal concept, AECL has concentrated on 
designing a system that would not need to rely on intervention or 
maintenance by future generations to ensure continued safety in the long 
term, but that would not unnecessarily restrict the ability of future 
generations to retrieve the waste if they so desire. Although waste 
retrieval would always be possible, it would become more difficult and 
costly after the vault is decommissioned and closed. 

Some participants in the Public Participation Program expressed concern 
that alternative options for disposal, ~lternative disposal media, and the opt ion of 
extended above-ground storage were not a significant part of the research and 
development program. Scientists started as early as the 1950s to think 
about the options for passive disposal, and by the 1970s had concluded that 
deep disposal in land-based geological formations showed the most promise. 
A variety of options were considered, including shooting the waste into 
space or the sun; transmutation (changing substances by nuclear processes); 
and burial in thick ice sheets, under the ocean floor or in land-based 
geological formations. 

Neither disposal in space nor transmutation is considered to be a currently 
viable alternative for disposal of Canadavs nuclear fuel waste. Both 
disposal in ice sheets and under the deep seabed are considered potentially 
feasible, however, Canada has no thick ice sheets and Canadian obligations 
under international treaties and agreements are considered to preclude 
disposal in Antarctica and under the deep seabed. Plutonic rock, salt, and 
shale are all considered to be potentially suitable media for disposal in 
Canada. One medium was the focus of the research and development to most 
effectively use the available resources. Plutonic rock was initially 
chosen because of its wide geographic distribution. 

Storage is a safe, effective interim measure, but not a permanent method 
for waste management. Disposal is needed to manage nuclear fuel waste in a 
way that does not depend on institutional controls to maintain safety in 
the long term and to minimize any burden placed on future generations 
resulting from the nuclear fuel waste produced by the present generation. 

Concern was expressed about the potential threat to the security of the used@l in a 
disposal facility by unauthorized persons or fanatical individuals or 
groups. Concerns about security would likely be addressed through 
compliance with regulatory requirements. The AECB would specify the 
security measures that would be required to protect against thef t of the 
nuclear fuel or sabotage that could endanger public health. As well, the 
fuel would be subject to international safeguard provisions and inspections 
by the International Atomic Energy Agency to deter diversion of any of the 
material for nuclear weapons purposes. 

Associated with the concern for security is a belief that there should be 
an emergency response capability in case of unanticipated events or a 
transportation accident. Nuclear facility operators are required as a 
condition of their licences to establish emergency plans covering on-site 
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activities, and to assist municipal and provincial authorities with off- 
site contingency plans. Both the federal and Ontario governments have 
prepared nuclear emergency plans, and AECL suggests public involvement in 
the development of such a plan for a nuclear waste disposal facility, as 
well as for emergency response plans for the transportation routes. 

The safety of transportation was also an important issue. People were concerned 
about the ability of transportation casks to resist accidents, about the 
likelihood of accidents using different modes of transportation, and about 
the choice of transportation routes. Transportation of used fuel is a 
well-established technology that has proved safe world-wide, nevertheless 
there is some risk associated with handling and transporting used fuel. 
Ways of dealing with the risks of transportation have been an important 
part of the development of the disposal concept. Ontario Hydro is 
responsible for research and development on transportation, and has 
developed conceptual designs for transportation by truck, train and barge. 
In assessing the impacts of the various modes, Ontario Hydro also 
considered potential social impacts. As part of its research, Ontario 
Hydro built a demonstration cask for transporting used nuclear fuel, 
subjected it to a series of stringent tests to ensure that it can withstand 
accidents, and received approval for the design from the AECB. 

There was no consensus among participants in the Public Consultation 
Program on the preferred mode of transportation. Decisions on 
transportation routes would be made during site selection, and would be 
based on the mode of transportation selected, on input received from the 
public, and on government regulatory approvals. There would be ample time 
to make such decisions, as transportation of fuel would not need to start 
until the vault had been constructed, which would take about 25 years from 
the start of site selection. 

Throughout the course of the Canadian Nuclear Fuel Waste Management 
Program, the participants in the Public Consultation Program have had some 
difficulty distinguishing the research and development of a concept from 
future activities related to selecting a site for a disposal facility. It 
was clear that issues related to potential siting were of significant concern. The 
issues considered important included the development of a fair site 
selection process, the importance of safety in making siting decisions, 
locational equity, and the potential impacts associated with siting. The 
issue of site selection is discussed in greater detail in Section ES.7. 

ES.5 PUBLIC PERSPECTIVES ON RISK 

In all complex projects, there is some element of risk, which is typically 
defined in technical terms as the product of the probability and 
consequence of an activity or event. There is a considerable difference 
between the approach sf technical risk analysts and the way that the public 
perceives and analyzes risks. Over the past two decades, a substantial 
body of literature has been established on the causes of these differences. 
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The following factors have been identified as important to the public in 
evaluating risk: 

voluntarism, 
controllability, 
effects on children, 
risk characteristics (dread), 
trust in government and institutions, 
catastrophic potential, 
familiarity (personal experiences), 
uncertainty, 
effects on future generations, 
accident management history (memorable events), 
equity and fairness, 
benefits, 
reversibility, 
personal values, 
media attention, and 
victim identity. 

Of the above factors, voluntarism and controllability have been suggested 
by social scientists as major ones. When risks are imposed and not 
controllable by the individual, the imposition or the lack of 
controllability can each be responsible for multiplying the public's 
perception of adverse risk by as much as 1000 times. 

The overall conclusion of the literature on the social and cultural 
construction of risk is that risk is not an objective phenomenon perceived 
in the same way by all interested parties. Instead, it is a psychological 
and social construct, its roots deeply embedded in the workings of the 
human mind and in a specific social context. Each individual and group 
assigns different meaning to the risk information. Each interested party - 
those who generate the risk, those who attempt to manage it and those who 
experience it - see it in different ways. 
While not all risk perception factors can be addressed by the disposal 
concept and the way that it is implemented, a surprising number of these 
factors can be taken into account, and it should be possible to implement 
disposal in such a way that it would give rise to less concern for the 
public. 

For example, the siting process proposed by AECL (ES.7) is based on a 
commitment to safety and environmental protection, voluntarism, shared 
decision making, openness, and fairness. If such a process were followed 
and interactions with potential host communities were respectful of 
people's concerns and their right to be involved in decisions that affect 
their lives, their property, and the things they value, then public trust 
should be increased and fear lessened. 
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ES.6 ETHICAL CONSIDERATIONS OF NUCLEAR FUEL WASTE DISPOSAL 

Public input during the development of the disposal concept and during the 
Scoping Meetings identified a number of ethical issues related to the 
disposal of nuclear fuel waste. In 1991 March, AECL sponsored a workshop 
to examine these ethical issues and to obtain advice on whether or not the 
disposal concept effectively addresses them. 

There appears to be a strong public consensus that the generation that 
produces a waste should be responsible for its safe management and 
disposal. This starts with a responsibility of the present generation for 
finding a long-term management solution for the waste now being produced. 

The related question that arises is who should pay for waste disposal, 
especially since actual disposal would not start until the next century. 
In Canada, provincial electrical utilities generating nuclear waste are 
collecting funds for its future disposal from electricity consumers. This 
is consistent with the approach adopted by the Organization for Economic 
Cooperation and Development (OECD), which recommends such a practice to its 
members. 

There is a need to recognize that absolute certainty in assessing the very 
long-term effects of disposal is not possible. Nor is there certainty with 
respect to actions or inaction on the part of future generations, or the 
technological and social development of future societies. Therefore, there I 

will be some uncertainty associated with the consequences of the decisions 
made today. 

The literature suggests that in making morally responsible decisions about 
nuclear waste management, we should not assume that future generations will 
be able to find a better solution to the management of our waste. The 
results of the ethics workshop indicated that although we may not know all 
of the technical answers now, and even though there will always be some 
uncertainty with such long time frames, the ethical course of action for 
the present generation is to do the best that it can with the knowledge it 
has. 

There has been an intense debate among moral philosophers regarding the 
issue of fairness and distributive rights. The principles of 
utilitarianism have been relied upon by the scientific and technical 
communities in risk analysis. According to these principles, actions 
should be designed to "produce the greatest good for the greatest number at 
the least harm to the fewest." 

The principles of egalitarianism, on the other hand, shift the focus from 
maximizing good to one of maximizing equal liberties. They state that 
everyone is to have an equal right to the most extensive basic liberty 
c~mpatible with similar liberty for others, and that social inequalities 
are to be arranged so that they are reasonably expected to be at everyone's 
advantage. Undeserved inequalities are to be redressed or compensated if 
they do not fall within a principle of Hmutual benefitn based on the idea 
of reciprocity in society. 



A third view is the libertarian idea of inviolable individual rights, based 
on the idea that an individual has a right not to be forced into 
interaction, and that being forced to contribute to someone else's welfare 
violates onePs rights. 

The ethics workshop concluded that in the case of nuclear fuel waste 
management, the utilitarian view should be supplemented by at least three 
distributionally sensitive principles: 

- those who use nuclear energy ought to take care of the waste, 

- the waste ought to be dealt with in a way that is not a burden to 
the future, and 

- the process of dealing with the waste ought to involve informed 
collective consent from the present generation. 

The Canadian concept for the disposal of nuclear fuel waste is designed to 
comply with the above principles. The procedural questions regarding how 
disposal could be implemented also need to be based on ethical principles. 
These are discussed in Section ES.7. 

One of the ethical principles clearly at issue is responsibility to manage 
our waste in such a way that it is not a burden on future generations, and 
the idea that we cannot expect those in the future to assume risks that we 
would not accept today. The regulatory requirements for the disposal of 
radioactive waste in Canada deal explicitly with this point in that the 
objectives of disposal are to protect man and the environment and to 
minimize the burden imposed on future generations for continued management 
of the wastes. The AECB also requires that the disposal vault be designed 
in such a way that no dependence on intervention or maintenance by future 
generations is necessary to ensure continued safety after it is closed. 
The disposal concept being proposed by AECL is designed to meet these 
regulatory requirements. 

The AECB regulation raises the question, however, of whether such an 
approach unnecessarily restricts what future generations can do with the 
disposal facility. The Swedish Consultative Committee for Nuclear Waste 
Management (USm) concluded that a disposal vault should be designed so as 
to make controls and corrective measures unnecessary, but not impossible. 
During the Canadian ethics workshop, the related question of retrievability 
was discussed, with the conclusion that we can only make the decisions we 
are capable of waking now, and that people in 7% or 100 years will have to 
decide whether or not to seal these facilities. It was agreed that we have 
met our ethical obligations if we make the best desisions possible today 
based upon the best possible information. 

It is becoming increasingly recognized that when considering our moral 
responsibility to future generations we should not restrict ourselves to 
future generations of humans, but we should also consider the future health 
of other species of animals, ecological systems and the biosphere as a 
whole. 
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This principle has long been recognized in the philosophy of aboriginal 
peoples, who have traditionally had a special and spiritual relationship to 
the land, and express deep concern about the impact of technological 
development on the environment. Aboriginal peoples have assumed the role 
of custodians of Mother Earth, and believe the land must be passed on to 
future generations in much the same condition as we received it. They 
generally do not support projects that may adversely affect the land for 
future generations. Aboriginal presenters at the Scoping Meetings held by 
the Environmental Assessment Panel and at a special workshop sponsored by 
the Panel raised ethical issues similar to those that other publics have 
expressed. 

In developing the disposal concept AECL has endeavoured to address the 
ethical considerations embodied in regulatory requirements. In addition, 
the fundamental objectives of the disposal technology comply with a number 
of ethical principles. The principles have emerged over the years as a 
result of efforts by a number of national and international organizations, 
independent scientists and governments. The following ethical principles 
are seen to apply to the disposal technology: 

- The present generation should assume, to the extent possible, the 
responsibilities associated with the safe management of nuclear 
fuel waste in both the short and the long term. 

- Those who derive benefits from nuclear power should pay the costs 
of disposal of the waste. 

- There is an obligation to protect people and the natural 
environment now and in the future. 

- We cannot expect future generations to assume risks we would not 
accept today. 

- Nuclear fuel waste ought to be dealt with in a way that will not 
impose a burden on future generations. That is, future 
generations should not have to assume responsibility for 
surveillance and maintenance after closure of the facility in 
order to ensure safety. 

- Although we have a responsibility to minimize the burden on 
future generations for overseeing the continued safe isolation of 
the waste, at the same time, we should not unnecessarily restrict 
the ability of future generations to take control, including the 
ability to retrieve the waste. 

- The present generation must be committed to taking the necessary 
steps to transfer knowledge to future generations about the 
hazards of the disposed waste. 

- There should be a sufficient amount of flexibility in 
implementation to allow for choice and effective public 
involvement in decision making. 
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ES.7 SITE SELECTION FOR A NUCLEAR FUEL WASTE DISPOSAL FACILITY 

The governments of Canada and Ontario have directed that no site selection 
activity is to take place untll the disposal concept has been accepted. 
However, the Environmental Assessment Panel has asked, in the Guidelines 
for the Environmental Impact Statement, for a discussion of the social 
considerations that an organization responsible for siting a waste disposal 
facility should consider. 

Over the past two decades, the methods and procedures for site selection 
have evolved from rather simplistic screening to very systematic and highly 
technical procedures, and the inclusion of a public involvement component 
has become increasingly important. 

Attempts at siting waste disposal facilities have often created strong 
negative reactions in communities, labelled "NIMBY" for Not-In-My-Backyard. 
A review of recent literature suggests that the NIMBY syndrome is a natural 
reaction to the top-down decide-announce-defend siting strategies that have 
sometimes characterized technically driven siting processes. 

It has become increasingly recognized in Canada that there is a need for 
greater emphasis on collaborative and non-adversarial approaches to problem 
solving and decision making if siting controversial facilities is to be 
successful. One approach showing considerable promise is voluntary siting, 
whereby communities are empowered to make the decision about whether or not 
their locality should be considered and evaluated as a potential site. In 
this way, communities maintain control over their future. Voluntary siting 
also emphasizes the importance of social factors in the siting process. 

In obtaining approvals for siting activities, negotiations between the 
proponent and the community often revolve around the identification of 
measures for managing the potential impacts of the project, mechanisms for 
continued community involvement, and methods for issues resolution. These 
discussions often result in the development of negotiated agreements and 
impact management programs. 

In response to public input, AECL proposes a framework for public 
involvement in siting a nuclear fuel waste disposal facility and subsequent 
stages of implementation based on a commitment to the following principles: 

- safety and environmental protection, 
- voluntarism, 
- shared decision making, 
- openness, and 
- fairness. 

A commitment to the establishment of, and adherence to, health, safety and 
environmental protection standards, would be an important principle in 
siting a nuclear fuel waste disposal facility. The public wants physical 
safety to take precedence over economic or political factors in siting 
decisions. AECL recognizes the importance of the role technical 
constraints would play in the siting process, and feels safety must not be 
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compromised to achieve public acceptance. The implementing organization 
should keep all risks associated with the facility as low as reasonably 
achievable, social and economic factors taken into account. The management 
of potential effects of the disposal facility would involve measures to 
first avoid adverse effects, then to mitigate unavoidable adverse effects, 
and, finally, to compensate for any adverse effects that were not avoided 
or sufficiently mitigated. 

The principle of voluntarism entails community empowerment and local 
control with respect to participating in site selection. The fundamental 
premise is that communities should have the right to determine whether or 
not they want to be considered as potential host sites for a facility, and 
to have a choice about whether or not they remain in the process. It 
essentially provides communities with the power to veto siting within their 
jurisdiction, and allows the siting process to be aimed at finding a site 
that is both technically suitable and publicly acceptable. 

AECL is suggesting a process where attention would be focussed on areas 
containing potentially suitable plutonic rock bodies in the vicinity .of 
communities that expressed a willingness to participate in the siting 
process. Very extensive technical work to characterize and evaluate areas 
and sites would lead to the identification of a preferred site and requests 
for approval to construct a facility at the site. The continued active and 
voluntary participation of the potential host community would be a 
prerequisite for technical siting activities to take place. 

Shared decision making implies an open, consultative approach to the siting 
of a nuclear fuel waste disposal facility. Potentially affected 
communities would need to be consulted in a meaningful way and their views 
taken into account in decision making. Potential host communities would 
have a special relationship with the implementing organization and would 
negotiate their decision-making power. The implementing organization and 
the potential host communities would make joint decisions regarding 
whether, how and when to proceed to the next step. 

It is recommended that the scope of site characterization activities should 
be decided in consultation with potential host communities and other 
potentially affected communities to ensure that aspects of both the natural 
and human environment are integrated. In addition, potential host 
communities and the implementing organization would jointly determine 
criteria for acceptance or rejection of areas or sites for detailed 
investigation. Site-specific work would involve studies to assess 
potential environmental and socio-economic effects. Shared decision making 
would apply to the identification and assessment of potential effects and 
the development of programs for managing those effects. In addition, 
communities would be involved in developing plans for monitoring the 
environmental effects of disposal. This type of involvement would help to 
arrive at decisions that take the full range of community concerns and 
preferences into account. 

The implementing organization must be committed to openness with respect to 
the availability and distribution of information on the purpose of the 
disposal facility, the nature of the waste, and potential risks of disposal 
to people and environmental safety. The principle of openness also applies 
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to the approach for interacting with potentially affected communities. 
Communities should have input into the manner in which they will be 
consulted and how their views and concerns will be sought and addressed. 

A commitment to the principle of fairness is important in addressing 
potential distributional and procedural equity issues. The community that 
hosts the disposal facility would be providing a significant service to the 
consumers of nuclear power and to the public at large. In fairness and in 
recognition of the service a host community was providing for the broader 
public interest, the net benefit to the community should be correspondingly 
significant. Measures to ensure the betterment of the host community, such 
as enhancing positive effects or providing additional benefits, would be 
negotiated with the host community. 

To address procedural equity issues, the siting decision ultimately made 
must be fair, and thus decisions made must be arrived at through effective 
public involvement and informed collective consent. The question of "due 
processw can be addressed through commitments to the principles of 
voluntarism, shared decision making and openness. 

Once a preferred candidate site was identified, thorough transportation 
studies would also be undertaken. The organization(s) responsible for 
transportation would consult with communities along the transportation 
routes to develop a framework for interaction to provide information and to 
identify and address concerns associated with transportation. In 
developing this framework, the organization(s) responsible would be 
committed to safety and environmental protection, shared decision making, 
openness and fairness. 

It is assumed there will be an environmental assessment process, including 
public hearings, once a preferred site has been identified to determine the 
acceptability of proceeding with construction and operation of a disposal 
facility at the preferred site and as part of the process of obtaining a 
licence from the AECB to proceed with construction. 

Beyond site selection, AECL suggests the principle of a continuing 
partnership with the host community throughout the life of the facility. 
The public should continue to be involved during construction, operation, 
extended monitoring, decommissioning and closure. Likewise, the 
implementing organization would have a continued commitment to safety and 
environmental protection, shared decision making, fairness and openness. 

It must also be recognized that social values and priorities change over 
time. An implementing organization must be committed to flexibility in its 
assessment approaches and its interactions with the public to re-evaluate 
the approaches being used, and to alter the processes as necessary. The 
limitations of our present knowledge necessitates the continuation of 
research and consultation throughout all stages of concept implementation 
on the social, ethical and cultural considerations 0% nuclear fuel waste 
management. 



ES.8 SUMMARY AND CONCLUSIONS 

The federal and Ontario governments have played a role in setting the 
public policy direction and establishing the safety objectives of the 
Canadian Nuclear Fuel Waste Management Program. These objectives, based on 
input from the public, the AECB and from international agencies, have 
evolved over the course of the program. 

Public involvement initiatives undertaken by AECL have provided valuable 
insight into the issues of importance to the public. This has been 
particularly important to the scientific and technical staff involved in 
the development of the technology, who have attempted to integrate public 
needs into the planning and technical decisions they made. By seeking 
public input, the research program has become an integrated program that 
has taken both technical and social considerations into account. 

The scientists involved in the Canadian Nuclear Fuel Waste Management 
Program approached the problem of disposal from the perspective of wanting 
to ensure that no one would be harmed by the radiological effects of 
nuclear fuel waste and to minimize the burden on future generations for 
safely managing the waste in the long term. They conducted a research 
program that thoroughly evaluated each component of the disposal concept. 
In consulting with the public, AECL found that many of the issues raised 
had also been identified by the scientists as being of particular 
importance and were the focus of much of their work. However, the public 
often approached the issues from a different perspective, and their input 
reinforced the importance of the issues and helped lead to a better 
understanding of alternative ways of considering the issues. 

Public input has contributed to a re-evaluation of some aspects of the 
technology, and has contributed to modification, refinements and changes in 
direction and approach that we believe have led to improvements in the 
technology and to our understanding of important elements to be 
incorporated in the approach to be taken in implementing the concept. The 
proposed approach to implementation emphasizes flexibility for options, a 
step-wise approach to implementation based on ongoing review and 
incremental decision making, and a commitment to full public involvement. 

The waste disposal concept developed by AECL was designed to meet the 
safety objectives and regulatory requirements and to address the public's 
concerns. We believe it is based on ethically sound principles, and that 
it can be implemented in a way that is consistent with community values and 
standards regarding risk. 

AECL's approach to dealing with the public and their concerns has evolved 
with societal thinking about public involvement in environmental decision 
making over the past 16 years. It will continue to evolve as new 
experience is incorporated and new processes are developed for dealing with 
difficult societal issues. If the concept is implemented, informed 
collective decisions would have to be made, These decisions would need to 
take into account social, cultural and ethical considerations, as well as 
economic, technological and regulatory aspects. Effective public 
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involvement during implementation would ensure consideration of alternative 
perspectives on these issues and would contribute to balanced decisions 
being made. 



1. INTRODUCTION 

The Canadian Nuclear Fuel Waste Management Program was established to 
develop the technical capability to dispose of nuclear fuel waste safely. 
Issues of concern to the public associated with safe disposal have been an 
important consideration during the development of the disposal concept. 
Public involvement programs have evolved over time as the importance of 
identifying and addressing public concerns became increasingly recognized 
and understood. An appreciation of both the need to foster public 
confidence in the technology and a need to take into account the social 
consequences of the technology has developed. 

Over the past two decades greater awareness has developed of the importance 
of public involvement in decision making about projects that affect the 
environment. When the waste management program was first established in 
1978, public interaction activities were largely directed at informing the 
public about the research program, seeking feedback, and obtaining local 
public acceptance for field research activities. Over time, it was 
recognized that addressing the issues of concern to the public would be 
important to furthering public acceptance of the disposal technology, and 
to making decisions regarding its future implementation. Programs were 
initiated both to identify issues of concern, through consultation with the 
public, and to address them during the development of the technology. 

This chapter describes the objectives of this report and identifies which 
requirements of the federal Environmental Assessment Panel's Guidelines for 
the Environmental Impact Statement (Federal Environmental Assessment Panel 
1992) are addressed in it. It also briefly describes how AECL's public 
involvement initiatives have evolved over time. In addition, some 
methodological considerations and the limitations in AECLvs knowledge base 
are noted. The organization and content of the document are also briefly 
described. 

OBJECTIVES OF THIS REPORT 

This report is one of nine Primary References to AECL's Environmental 
Impact Statement (EIS)*. This report has the following objectives: 

- to provide background information on government initiatives for 
seeking public input that influenced the public policy framework 
guiding the establishment of, and subsequent revisions to, the 
research and development program; 

- to describe the various activities undertaken by AECL to provide 
information to the public about the program, and to obtain public 
input into the development of the nuclear fuel waste disposal 
concep t ; 

* A list of acronyms, names and abbreviations used in this report is 
provided in Appendix A. 



- to present the issues raised by the public through the activities 
undertaken by AECL, how the issues have been addressed during the 
development of the concept, or how they could be addressed during 
implementation of the concept; and 

- to provide information to address specific requirements of the 
Guidelines provided by the Environmental Assessment Panel for the 
preparation of the Environmental Impact Statement. 

EIS Guidelines Reauirements 

The Guidelines for the preparation of the EIS issued by the Environmental 
Assessment Panel requested information about several topics related to 
public involvement and social aspects, including 

- public viewpoints on the disposal concept (which are described in 
Chapter 4), including those of northern residents (described in 
Chapter 4) and aboriginal peoples (described in Chapters 4 and 
6); 

- public perspectives on risk (described in Chapter 5); 

- the ethical issues associated with nuclear fuel waste management 
(discussed 'in Chapter 6) ; and 

- the manner in which the public could be involved in the site I 

selection process for a nuclear fuel waste disposal facility 
(discussed in Chapter 7). 

EVOLUTION OF AECLvS PUBLIC INVOLVEMENT PROGRAMS 

Since nuclear power generation began, storage of the resulting nuclear fuel 
waste at the reactor sites has provided a practical and safe means to 
manage the waste. However, the industry recognized the need to develop a 
method for disposal that would provide long-term protection for human 
health and the natural environment and that would minimize the burden on 
future generations for the continued safe isolation of the waste. The 
development of the Canadian concept for the disposal of nuclear fuel waste 
began as a scientific endeavour, an attempt to provide a technical solution 
for safe disposal. 

This scientific endeavour, one of the largest multidisciplinary research 
programs ever undertaken in Canada, took place within a larger societal 
context that initially not only helped to shape the objectives of the 
research, but also had a major influence in setting the framework within 
which the scientists could perform their tasks. The evolution of the 
program's public policy framework is described in Chapter 2. 

The interaction that resulted between scientists and the public was 
initially often difficult for both the scientists, who wanted to proceed 
with their assigned tasks, and for members of the public, who wanted to 
discuss a wide range of issues. The evolution of these interactions, from 
early public information programs to later public consultation processes, 



is described in Chapter 3 of this report. The way in which input received 
from the public has been addressed in the disposal concept is described in 
Chapter 4. 

In many respects, the evolution of the nuclear fuel waste management 
program paralleled the evolution of public thinking as well as government 
regulation and legislation regarding the need to incorporate environmental 
and socio-economic impact assessment into the planning processes for large 
projects. The implementation of federal regulations requiring that the 
environmental impacts of large projects be considered in their planning 
stages began during the 1970s. 

In 1978, AECL began a scientific research program with the goal of 
developing a technology for the disposal of Canada's nuclear fuel waste 
that would protect human health and the environment in the long term. In 
the early 1980s, the first initiatives were made for including the 
consideration of the impacts on the social as well as the physical 
environment in planning decisions, and public participation in decision 
making began to emerge as something more than an opportunity to intervene 
before a regulatory body. At about the same time (1981), governments 
responded to public feedback by promising a review of the disposal concept, 
with public hearings, before any site selection would be undertaken. Even 
though no specific project was being proposed, and therefore there was no 
identifiable affected community, AECL was beginning to develop plans for a 
Public Consultation Program (Chapter 3). 

A factor that complicated public interactions from the outset was the 
considerable public debate then under way regarding the advisability of 
using nuclear energy. A major objective of the public involvement 
initiatives was to broaden the discussion beyond opponents and proponents 
of nuclear power to involve all sectors of society, and to attempt to forge 
a consensus on the nature and attributes of a socially acceptable disposal 
concept. The interaction of scientists with the public, feedback from 
public information activities, and careful collection and analysis of input 
from the Public Consultation Program have all helped to identify and 
develop an understanding of public views. This has helped to ensure that 
public views were considered in the development of the disposal concept, 
and that specific issues raised by the public were addressed. 

AECL is grateful to the many people who have provided input and advice. 
The interaction with the public has helped to develop a disposal consept 
that addresses both technical and social considerations. Lessons learned 
from community interaction during the research phase have been valuable in 
developing guiding principles for the site selection process that AECL 
believes should be followed if the concept is found to be safe and a 
decision is made to implement it. 

METHODOLOGICAL CONSIDERATIONS AND LIMITATIONS 

The information provided on public views throughout this report has been 
drawn mainly from input received during the Public Consultation Program. 
The information is supplemented by results of focus group studies and 
public opinion surveys commissioned by AECL and Ontario Hydro. The scoping 



phase of the federal Environmental Assessment and Review Process held in 
1990, although not a component of AECL's public involvement initiatives, 
has provided an additional source of information on public viewpoints on 
the disposal concept. It is acknowledged that the input received during 
these public involvement activities does not necessarily represent the 
viewpoints of all Canadians on the issues associated with nuclear fuel 
waste management, and any reference to public viewpoints throughout this 
report is not intended to imply this. Rather, it provides an indication of 
how the public, as represented by these groups and individuals who provided 
input, view the issues related to the disposal concept. 

An attempt was made to involve groups representing a broad cross section of 
Canadian society in the Public Consultation Program, and input was received 
from many of the groups that were invited to participate. However, the 
degree to which conclusions can be drawn concerning some of the issues may 
be limited because of the varying degrees to which the groups participated, 
and the often conflicting viewpoints expressed. 

Surveys commissioned by AECL were used in large part to supplement 
information obtained from the Public Consultation Program. Recognizing 
that the input received through the Public Consultation Program reflected 
the perspectives of individual public interest groups, AECL commissioned 
surveys to test these perspectives among a representative sample of the 
wider public. Public opinion surveys provide quantitative measures of 
public attitudes, but are limited in their ability to provide insight into 
the reasons for the opinions that have been measured. Focus group studies, 
which seek to develop qualitative insight and direction, were also 
commissioned. The survey and focus group results presented in the 
discussions that follow are intended to provide an indication of the extent 
to which the viewpoints expressed by participants in the Public 
Consultation Program are held by a wider group of the public represented by 
the survey respondents who were interviewed and by focus group 
participants. 

Throughout this report, public viewpoints are discussed with respect to 
major issues related to the long-term management of nuclear fuel waste. 
The major issues are those identified through the Public Consultation 
Program as being of significant concern by those who provided the input. 
Although there are limitations associated with the individual methods used 
to obtain information on public views related to these issues, these are in 
part offset by employing a combination sf methods rather than relying on a 
single technique. 

Some issues that fall outside the terms of reference of this environmental 
assessment and review, such as the need for nuclear power, and issues 
associated with other aspects of the nuclear fuel cycle, such as management 
of uranium mine tailings, are not examined in this document. Discussion of 
these issues has been documented elsewhere (RCEPP 1978, 1980; Province of 
Ontario 1980; House of Commons 1988a, 1988b, 1988~; Greber and Anderson 
1989; Pat Delbridge Associates 1989). 

One of the challenges of developing a generic concept in the absence of a 
site is that there is no specifically identifiable public or community 
directly affected. Thus, public involvement activities have been directed 



towards a broad range of publics. We recognize that it will be important 
to continue to interact and consult with as many publics as possible 
throughout the remainder of the Environmental Assessment and Review 
Process. It is expected that additional perspectives will also be brought 
forward during the public hearings phase of the review process. 

Furthermore, although it is likely that the publics with whom we have 
interacted have identified most of the major social issues associated with 
the long-term management of nuclear fuel waste, we recognize that social 
priorities change over time. Therefore, continued interaction and 
consultation are required to identify and address additional issues and 
concerns that may arise. 

It is clear that a single public viewpoint does not exist with respect to 
many aspects of nuclear fuel waste disposal. Rather, there are many 
perspectives on the various issues that need to be considered in making 
decisions about the long-term management of nuclear fuel waste. Within the 
broader societal context there are a number of considerations that will 
continue to influence attitudes and decision making related to projects 
that affect the environment: for example, public uncertainty and lack of 
confidence in technology, public mistrust of government and industry, the 
difference in views between non-scientists and the scientific community on 
risk, and environmental ethics in technological and scientific 
developments. These social issues are not unique to the nuclear fuel waste 
disposal concept and are likely to continue to be raised for any 
development project that has the potential to affect the environment. 

Many of these social issues involve values and ethical considerations, and 
are not necessarily easily resolved in the context of nuclear fuel waste 
disposal. However, AECL proposes that these issues could be manageable 
with appropriate application of mechanisms that would allow for shared 
planning, problem solving and decision making with potentially affected 
publics and communities. In the process of siting a facility it would be 
particularly important to consult with potentially affected publics to gain 
a thorough understanding of public views on the social issues of disposal 
to help clarify values and concerns, and to identify possibilities for the 
resolution of underlying issues. 

AECL has gained some understanding of the social issues of relevance to the 
disposal program; however, continued work is required to develop a broader 
and more comprehensive appreciation of their significance and the ways in 
which they can be integrated into decisions about the implementation of the 
disposal concept. Social science research is continually advancing and 
will provide some valuable direction in this regard. For example, social 
science research in the area of risk perception and risk communication can 
provide useful insights for dealing with the difference between the 
scientific and non-scientific evaluation of risk. Hore work is also 
required for the consideration and identification of additional 
consultation mechanisms that might be appropriate during siting to ensure 
that the full range of social considerations is understood and effective 
means are devised to resolve underlying and emerging issues. We believe 
that much will be learned from other processes currently under way to site 
facilities, and from the experiences of other proponents in Canada and 
elsewhere. 



ORGANIZATION OF THE REPORT 

The remainder of this Primary Reference provides information to meet the 
objectives stated in Section 1.1. 

Chapter 2 provides some background information on government initiatives 
for encouraging public discussion and input into decisions related to 
nuclear fuel waste management. This information will help provide a 
historical context for the public policy framework for the establishment 
of, and subsequent revisions to, the mandate of the research and 
development program. 

Chapter 3 describes the development of public involvement initiatives 
undertaken in the program, including work at the community level related to 
specific waste management program objectives for siting research areas and 
the Underground Research Laboratory, public information programs, and the 
Public Consultation Program. Studies commissioned by AECL (for example, 
public opinion surveys and focus group meetings) as a supporting component 
of the public involvement activities are also described. 

Chapter 4 starts by briefly discussing some of the broad underlying social 
issues that may influence public viewpoints about nuclear fuel waste 
disposal. This is followed by a brief description of how the scientists 
approached the research on disposal, and the goals and objectives that were 
established. The major issues associated with the long-term management of 
nuclear fuel waste identified by the public are then discussed in detail, 
including how the approach taken in developing the disposal concept has 
attempted to address these issues or how they could be addressed by the 
proposed approach to implementation. The issues discussed include the 
effects of radiation on public health and safety, the effectiveness of the 
disposal technology, uncertainty associated with long-term assessment, 
monitoring and retrievability, alternatives, security and emergency 
response, transportation, and site selection. 

Public perspectives on the risks associated with the disposal concept are 
reflected in a number of issues of concern raised by the public. Chapter 5 
includes a discussion of the nature of the differences between the way the 
public and scientists evaluate risk, as well as the factors influencing 
public viewpoints on risk, and provides suggestions for reconciling the 
differences between the two perspectives. 

Chapter 6 is devoted to a discussion of the ethical aspects associated with 
nuclear fuel waste disposal. Information is drawn from input received from 
the public, a workshop on ethical issues and from the literature on ethics. 
Important factors for ethical decision making, moral perspectives on 
fairness and distributive rights that influence decision making, 
responsibility to future generations and global responsibility are 
reviewed. In addition, aboriginal perspectives on the ethical aspects of 
nuclear fuel waste disposal are discussed. The application of ethical 
principles to the nuclear fuel waste disposal concept is also highlighted. 

Chapter 7 deals specifically with site selection. It briefly discusses 
recent experiences with siting, including possible explanations for 



facility siting controversies and current approaches to site selection. A 
framework for public involvement in siting a nuclear fuel waste disposal 
facility is proposed, and includes recommended principles for developing 
and maintaining an effective working relationship between an implementing 
organization and potentially affected communities. How the framework could 
be applied during the siting stage of concept implementation is desssibed. 
The chapter concludes with a brief discussion of the role of the host 
community during subsequent stages of implementation. 

The report concludes with a summary discussion of the importance of public 
involvement to the development of the nuclear fuel waste disposal concept 
and to its public policy framework. 

INTRODUCTION 

The public's role in government decision making has been described as 
"advisory" (Beak Consultants Limited 1993) in Canada" parliamentary 
democracy.' Two government inquiries (RCEPP 1978, 1980 and Aiken et al. 
1977) were instrumental in obtaining public advice on the establishment of 
a Canadian policy framework for the long-term management of the country's 
nuclear fuel waste. The resulting announcement of the Canadian Nuclear 
Fuel Waste Management Program** in 1978 provided the foundation for AECLvs 
research and development program. The Ontario Legislature's Select 
Committee on Ontario Hydro Affairs, which investigated a number of matters 
related to Ontario Hydro from 1978 to 1980, reviewed the Nuclear Fuel Waste 
Management Program starting in 1979, providing opportunity for further 
public input. Recommendations arising through this inquiry contributed to 
a revised policy framework for the program, announced in 1981. Subsequent 
government initiatives sought public advice on the development of 
regulatory guidelines for disposal, resulted in the reaffirmation of the 
program's direction, and established the review of the disposal concept 
under the federal Environmental Assessment and Review Process. 

This chapter briefly describes government initiatives to obtain public 
input to decisions on long-term management of nuclear fuel waste, together 

* The 1992 national referendum on the Constitution was a rare exception. 
Over the past two decades, Canadians have been demanding a stronger 
advisory role, particularly in decisions related to environmental 
protection. Government has responded, primarily through the mechanism 
of inviting public testimony at various inquiries. 

* *  The program was established in 1978 as the Canada/Ontario Radioactive 
Waste Management Program. It has become known as the Canadian Nuclear 
Fuel Waste Management Program and is referred to as such throughout this 
report . 



with the government decisions that followed. Table 2-1 lists the 
government initiatives that were undertaken. All commission, committee and 
study group reports, and regulatory documents described in this chapter are 
available to the reader through the initiating government department or 
agency (Figure 2-1). 

This historical perspective is intended to show the ways in which the need 
to respond to public concerns has been part of decision making by the 
various parties having an interest in the Nuclear Puel Waste Management 
Program. As a result of expressions of concern, responsible agencies have 
tended to reconsider decisions previously made, to reevaluate them, and to 
modify them in light of changing public expectations. Such a process of 
incremental decision making can be expected to continue as the future 
direction of nuclear fuel waste management is determined by governments 
following the review of the disposal concept under the federal 
Environmental Assessment and Review Process. Programs, like the waste 
management program, that are conducted over many years need to be flexible 
and should continue to be so in the future in order to respond to changing 
policy and societal demands. 

2.2 EARLY GOVERNMENT INITIATIVES TO OBTAIN PUBLIC ADVICE 

Prior to 1975, any exchange of information between governments and the 
public on the management of used nuclear fuel was generally limited to the 
traditional exchange of information that takes place between individual 
members of the public and their elected representatives. The exchange I 

involved providing answers to specific, usually written, requests for 
information. Public input into government decisions on nuclear waste 
management began to occur on a broader basis in the Province of Ontario, 
where nuclear power has been used to generate electrical power since the 
1960s. In response to concerns raised by the public in the 1970s about the 
future direction of Ontario Hydro and protection of the environment, 
including concerns about the safety of nuclear power, the Government of 
Ontario established a Royal Commission on Electric Power Planning in 1975 
(Section 2.2.1). The inquiry's terms of reference included, among a wide 
range of issues, an examination of the long-term management of used fuel 
waste from nuclear generating stations. Public comment received during 
this inquiry, together with adverse public reaction to early efforts to 
conduct geological research (Section 3.2), led the Government of Canada to 
establish a study group led by Prof. K. Hare to review waste disposal 
options and prepare a report for public distribution (Section 2.2.2). 

Public input to the Royal Commission on Electric Power Planning and to the 
Hare study group, along with public pressure, contributed to the 
establishment of the public policy framework for the Canadian Nuclear Puel 
Waste Management Program announced in 1978 (Section 2.3). 

2.2.1 Royal Commission on Electric Power Planning 

Dr. Arthur Porter, Chairman of the Canadian Environmental Advisory Council, 
served as Chairman of the Ontario Royal Commission on Electric Power 
Planning. The Royal Commission was established in 1975 July in response to I 

public concern, expressed particularly by farmers and environmentalists, 
about the long-range plans for the development of Ontario Hydro's electric 



TABLE 2- 1 

GOVEWNMENT INITIATIVES ON NUCLEAR FUEL WASTE MANAGEMEW 

The Ontario Royal Commission on Electric Power Planning began to 
study Ontario Hydro's long-range plans, including nuclear power 
and the management of nuclear fuel waste. Extensive public 
hearings were held between 1975 and 1978. Public reports were 
issued in 1978 and 1980 (RCEPP 1978, 1980). 

The federal study group chaired by Prof. K. Hare studied options 
for disposal of Canada's nuclear fuel waste, held public meetings 
and issued a public report (Aiken et al. 1977). 

The Parliamentary Standing Committee on National Resources and 
Public Works reviewed the report of Prof. Hare's study group and 
held public hearings, producing an interim report to the House of 
Commons in 1978 (House of Commons 1978). 

A Joint Statement was issued by the Ministers of Energy for 
Canada and Ontario announcing the establishment of the Canadian 
Nuclear Fuel Waste Management Program. The tentative schedule 
included siting a demonstration disposal facility beginning in 
1981 (Joint Statement 1978, Appendix B). 

The Ontario Legislature's Select Committee on Ontario Hydro 
Affairs reviewed the program, held public hearings and produced a 
public report in 1980 (Province of Ontario 1980). 

The second Canada/Ontario Joint Statement extended the R&D 
program to 10 years, and announced that no site selection would 
take place until a government decision was taken on the 
acceptability of the disposal concept, following a technical 
review and a public hearing (Joint Statement 1981, Appendix C). 

The Atomic Energy Control Board (AECB) issued Consultative 
Document C-71 to obtain public input for the development of 
regulatory requirements for the assessment of the concept of 
radioactive waste disposal. This resulted in the issuance of 
Regulatory Document R-71 in 1985 (AECB $985) .  

The AECB issued Consultative Document C-72 to obtain public input 
on geological considerations in siting an underground radioactive 
waste disposal vault. This resulted in the issuance of 
Regulatory Document R-72 in 1987 (AECB 1987b). 

continued... 



TABLE 2-1 (concluded) 

The AECB issued Consultative Document C-104 to obtain public 
input on the regulatory objectives, requirements and guidelines 
for the long-term aspects of radioactive waste disposal. This 
resulted in the issuance of Regulatory Document R-104 in 1987 
(AECB 1987a). 

The Parliamentary Standing Committee on Environment and Forestry 
studied the storage and disposal of nuclear fuel waste, held 
public hearings and published a report (House of Commons 1988b). 

The Parliamentary Standing Committee on Energy, Mines and 
Resources studied the economics of nuclear power in Canada, held 
public hearings that included consideration of the waste 
management issue, and published a report (House of Commons 
1988~). 

The Government of Canada announced that the review of the 
disposal concept would take place under the Environmental 
Assessment and Review Process (Masse 1988). 

The Minister of Energy, Mines and Resources requested the 
Minister of Environment Canada to initiate a review of the 
disposal concept under the Environmental Assessment and Review 
Process (Minister of Energy, Mines and Resources 1988). 

The Minister of Environment appointed an Environmental Assessment 
Panel to review the disposal concept and associated issues 
(Minister of the Environment, Canada 1989). 

The Environmental Assessment Panel established a Scientific 
Review Group and held public open houses and scoping meetings in 
five provinces, inviting public input to the Guidelines for the 
Environmental Impact Statement on the disposal concept. 

The Environmental Assessment Panel issued for public comment 
Draft Guidelines for the Environmental Impact Statement on the 
disposal concept. 

The Environmental Assessment Panel issued Final Guidelines for 
the preparation of the Environmental Impact Statement on the 
disposal concept. 



EGURE 2-1: Sampling of Reports and Documents Resulting from'Government 
Initiatives 



power system. The broad mandate of the Royal Commission covered the 
technical, socio-economic and environmental factors related to electricity 
production for the years 1983 to 1993 and beyond, including nuclear energy 
and the management of nuclear fuel waste. 

Throughout the next four years, the Royal Commission on Electric Power 
Planning held numerous public information meetings, scoping meetings, 
hearings, seminars, symposia and workshops. These were attended by 
individuals, special interest groups, industry associations, public utility 
commissions, municipalities and townships. The Commission also met with 
senior members of federal and provincial governments, government agencies 
and major utilities. To obtain a global perspective on nuclear power, 
energy conservation, and alternate energy sources, the Royal Commission met 
with planning authorities in Europe, the United Kingdom and the United 
States (RCEPP 1978). 

In 1977 December, the Government of Ontario asked the Royal Commission on 
Electric Power Planning to prepare an interim report on nuclear power. The 
interim report, "A Race Against Time," was predicated on 335 hours of 
public hearings that took place over a two and one-half year period. The 
Interim Report endorsed the proposals for deep geological disposal of 
nuclear fuel waste arising from the Hare review (Section 2.2.2) and 
recommended that such disposal in the rock of the Canadian Shield be 
pursued on a high-priority basis: 

- 

"Suitable sites for the ultimate disposal of spent fuel . . . should 
be identified on the basis of both technical and social acceptability . . . Research and demonstration to these ends should be of the 
highest priority. Ontario citizens who may be affected in any way 
should be consulted during all stages of the process. 

"An independent review committee should be established to report to 
the Atomic Energy Control Board (AECB) on progress on waste disposal 
research and demonstration. If the committee is not satisfied with 
progress by 1985, a moratorium on additional nuclear power stations 
would be justifiedt' (RCEPP 1978). 

The Royal Commission on Electric Power Planning presented its nine-volume 
final report to the government in 1980. The following were among the 
conclusions and recommendations put forth with respect to nuclear fuel 
waste management and disposal: 

"The technical advisory committee* that has been established to review 
AECL's R&D programme constitutes an important form of peer technical 
and scientific review. This committee, with a membership of 10 
distinguished Canadian scientists and engineers, will monitor the 
programme on behalf of the people of Canada . . . However, a more 
broadly based and public review will ultimately be needed if the 

* The Technical Advisory Committee is discussed in Section 3.7.1. The 
membership of the Technical Advisory Committee is provided in Appendix D. 



results of the nuclear waste management programme are to be credible 
and acceptable to the people of Ontario . . . It is important that 
appropriate mechanisms be put in place to ensure a meaningful dialogue 
between the critics of nuclear power and the proponents. It must be 
obvious to all that the waste disposal problem will not vanish. The 
problem must be resolved within the next two or three decades. It 
will require cooperation among individuals of all shades of opinion. 
In particular, it will call for a degree of reasonableness and 
compromise on the part of both critics and advocates of nuclear powertt 
(RCEPP 1980). 

The Royal Commission expressed satisfaction with the waste management 
program, but felt that the research and development program should not be 
rushed. They revised the recommendation in their interim report calling 
for a moratorium if the research was not satisfactory by 1985 by extending 
the suggested date to 1990 (RCEPP 1980). 

The Royal Commission's public hearings and recommendations were reported 
extensively in the media. In the years following the completion of the 
Commission's work, the media continued to question Dr. Porter about the 
need for a moratorium. In 1986, Dr. Porter wrote an article for the 
Hamilton Spectator in which he stated, "I am personally satisfied from 
following the progress of the Canadian Fuel Waste Management Program, that 
the industry is well on its way to developing the means for the safe, 
permanent disposal of nuclear fuel wastes in accordance with the 
recommendations of the Royal Commissionn (Porter 1986). 

2.2.2 The Hare Studv Grouo 

Prof. P.K. Hare, Director of the Institute for Environmental Studies at the 
University of Toronto, served as chairman of a federal study group 
appointed by the Minister of Energy, Mines and Resources Canada in 1977. 
The study group was directed to review options for the disposal of nuclear 
fuel waste and to submit a report that would serve as a general document 
for wide distribution, both within government and to the public (Aiken et 
al. 1977). 

The study group conducted two public meetings and held discussions with 
members of the Canadian Coalition for Nuclear Responsibility and Energy 
Probe, technical experts, and the various Canadian public bodies having 
responsibilities or interests in the area of nuclear power production. The 
study group also met with the Royal Commission on Electric Power Planning 
and visited nuclear waste management and regulatory authorities in the 
United Kingdom, Sweden, Germany, Prance and the United States. 

The findings and recommendations of the study group were published in a 
widely distributed report that concluded 

"Since Ontario will be the main producer of radioactive wastes, 
the first repository should be in that province . . . The 
repository . . . should be regarded as a central, national 
facility, and should be located in Ontario. It should be 
federally owned and operated and be available to all provincial 
utilities . . . Of the various options for disposal . . . we 



consider underground disposal in geological formations to be the 
most promising within Canada. Igneous [plutonic] rocks are 
preferred" (Aiken et al. 1977). 

In selecting igneous rock as the primary option, the Hare Report provided 
the foundation for subsequent government policy that directed research and 
siting programs to northern Ontario. The report noted that there would be 
locational equity issues involved and identified a need for mechanisms to 
provide opportunities for effective exchange of information and ideas 
between the public, industry and government. 

The report af f irmed that "The objective of the waste management program 
must be the protection of the health and safety of the Canadian publicfl and 
suggested that the federal government develop a draft plan for the long- 
term management and disposal of nuclear fuel waste that could be submitted 
for federal/provincial discussions leading to its adoption as a national 
plan. 

2.2.3 The Standing Committee on National Resources and Public Works 

The House of Commons Standing Committee on National Resources and Public 
Works, chaired by F. Leblanc, began a review of the Hare Report in 1977. 
The Committee heard presentations from public interest groups, such as 
Energy Probe and the Canadian Coalition for Nuclear Responsibility, and 
from Energy, Mines and Resources Canada, AECL and the AECB between 1977 
December and 1978 June. 

The Committee's Interim Report to the House of Commons in 1978 recommended 
that ". . . an intensive research and development program into all facets 
of nuclear waste management be pursued on an urgent basisu (House of 
Commons 1978). 

THE POLICY FRAMEWORK FOR THE WASTE MANAGEMENT RESEARCH PROGRAM: 
THE 1978 JOINT STATEMENT 

The Hare Report and information provided by AECL to the Standing Committee 
on National Resources and Public Works (Hatcher 1978) were the foundations 
of a 1978 June Joint Statement by the Ontario Minister of Energy and the 
Minister of Energy, Mines and Resources Canada announcing the public policy 
framework for the waste management research and development program. The 
Ministers announced that it would be "a joint program in which the federal 
and Ontario governments will work together on the first phase of a long- 
term program to assure the safe and permanent disposal of radioactive waste 
from nuclear power reactors" (Joint Statement 1978). 

The Joint Statement said that the federal government, through AECL, would 
be responsible for research and development on the immobilization and 
disposal of the waste to "verify that permanent disposal in a deep 
underground repository in intrusive igneous rock would be a safe, secure 
and desirable method of disposing of radioactive wastesw The Ontario 
government, through Ontario Hydro, would be responsible for studies on 
interim storage and transportation of used fuel (Joint Statement 1978). 



The Joint Statement also indicated that the research program would involve 
experimental deep drilling in Ontario, the results of which would be used 
to classify the 1500 or more potentially suitable geological formations 
known to exist in Ontario. It also established a Coordinating Committee 
with an AECL chairman and representatives from Ontario Hydro, the Ontario 
Ministry of Energy, and Energy, Mines and Resources Canada to ensure full 
consultation and prior agreement at each step of the process. It 
identified the importance of close cooperation and consultation with 
communities that would be involved in the research program and specified 
that "While AECL will take the lead, the Government of Ontario, including 
Ontario Hydro, will provide support as appropriate in the public 
information activities'l (Joint Statement 1978). 

The Joint Statement further stated that "agreement on a program leading to 
the selection and acquisition of a site and the subsequent demonstration of 
geological waste disposal, will be concluded between the two governments as 
quickly as possible." The following tentative schedule was provided for 
planning purposes: 

1978-80 Geological Survey Work, Experimental Drilling and 
Accelerated Research and Development 

Site Selection for Demonstration Repository 

Site Acquisition 

1985-2000 Disposal Demonstration Program 

Pull-Scale Facilities Operational 

The text of the 1978 Joint Statement is reproduced in Appendix B. 

PUBLIC INVOLVEMENT IN REVISIONS TO THE WASTE MANAGEMENT PROGRAM 

The tentative schedule for research and siting proposed by the 1978 Joint 
Statement, together with the absence of any opportunity for further review 
or public hearings, was a concern to the public (Section 3.3.2). As a 
result, the Ontario government decided to conduct a review of the Nuclear 
Puel Waste Management Program. 

2.4.1 Ontario Select Committee on Ontario Hydro Affairs 

Geotechnical field research was one of the key components for the 
development of the disposal technology. As this research got under way in 
Ontario, AECL advised the Coordinating Committee and federal and provincial 
elected representatives of the regions concerned of all interactions with 
the public, including public concerns about the program. In addition, 
members of the public directly expressed concerns to their elected 
representatives. In response, the Ontario Legislature's Select Committee 
on Ontario Hydro Affairs, chaired by D.C. MacDonald, began a review of the 
Nuclear Fuel Waste Management Program. 

Beginning in 1980 January, the Select Committee held 28 hearings, including 
hearings in the northern Ontario communities of Atikokan and Thunder Bay. 



The Committee heard and read presentations from individuals, Grand Council 
Treaty No. 3, the Canadian Geoscience Council, the United Steel Workers of 
America, government departments and agencies, independent experts from 
Canada and the United States, and a number of public interest groups, such 
as the Canadian Coalition for Nuclear Responsibility, the Citizens 
Committee Studying Nuclear Waste (Thunder Bay), the Atikokan Citizens for 
Nuclear Responsibility, and the Algoma Coalition for Nuclear 
Responsibility. 

The Committee's report recommended fundamental changes to the policy 
framework of the waste management program. The Committee said that the 
1978 Joint Statement had failed to include assurances that public hearings 
would be structured to facilitate the airing of local concerns and did not 
identify the jurisdiction and ultimate responsibility for approvals for 
site selection. The report said that the governments of Canada and Ontario 
must agree on, and inform the public of, the procedure, basis and 
jurisdiction for approvals and public safeguards at all phases of the 
program. The Committee recommended that a new agency be formed to assume 
full public responsibility for managing the program from its current 
research phase through to the operation of a disposal facility (Province of 
Ontario 1980). 

2.4.2 The 1981 Joint Statement 

The recommendations of the Ontario Select Committee on Ontario Hydro 
Affairs and the concerns expressed by the people of northern Ontario 
resulted in a revised policy framework for the waste management research 
program. In 1981 August, a second Joint Statement by the Ontario Minister 
of Energy and the Minister of Energy, Mines and Resources Canada announced 
their agreement on substantial revisions to the program, including the 
clear separation of the development of the disposal concept from any future 
government decisions on site selection. 

The 1981 Joint Statement announced a 10-year research program leading to 
the development of a disposal concept, followed by an independent 
regulatory and environmental review and a public hearing. Based on the 
information and recommendations arising from this, governments would then 
make a decision on the acceptability of the disposal concept. The 
Statement said that "no disposal site selection will be undertaken until 
the concept has been accepted. This decision also means that 
responsibility for disposal site selection and subsequent operation need 
not be allocated until after concept acceptance" (Joint Statement 1981). 

The Joint Statement described an Interagency Review Committee that would 
coordinate the regulatory and environmental review. The Atomic Energy 
Control Board (AECB) would be the lead agency of the Interagency Review 
Committee, to be assisted in the development of standards, requirements and 
other regulatory functions by Environment Canada and the Ontario Ministry 
of the Environment. These three agencies were to adopt a consultative and 
iterative approach with all interested parties, including other governments 
and departments, AECL, the Technical Advisory Committee (Section 3.7.1), 
universities, public interest groups, and the public. Although specific 
responsibility for the public hearings was not identified, the 1981 Joint 



Statement stated that it would be conducted under the auspices of the 
federal government. In 1988, a decision was taken to conduct the review 
under the Federal Environmental Assessment and Review Process 
(Section 2.6.3). 

The text of the 1981 Joint Statement is reproduced in Appendix C. 

2.5 GOVERNMENT INITIATIVES THAT PROVIDED OPPORTUNITIES FOR ADDITIONAL 
PUBLIC INPUT 

In addition to the government initiatives described above, public advice 
was sought on the development of regulatory guidelines for disposal. As 
well, continuing public interest in the development of the disposal concept 
led two Parliamentary Committees to study the issue during 1987 and 1988, 
and to seek public input through hearings. 

2.5.1 The Development of Re~ulatorv Reauirements 

The AECB, an agency of the federal government, is responsible for the 
development of health and safety regulations for the management of 
radioactive wastes, for licensing radioactive waste management facilities, 
and for compliance inspections of such facilities. The AECB has monitored 
progress on the development of the disposal concept since the inception of 
the program in 1978. The AECB also monitors progress on similar programs 
in other countries. 

In 1982 March, the AECB issued a consultative document providing background 
information and regulatory requirements regarding the concept's assessment 
phase. Comments received were considered in the finalization of Regulatory 
Document R-71 in 1985 (AECB 1985). 

In 1983, as part of its work under the Interagency Review Committee, the 
AECB continued to develop the regulatory policy for geological disposal. 
In 1984 January, the AECB issued a second consultative document regarding 
the geological considerations in siting an underground disposal facility. 
Comments received were considered in the finalization of Regulatory 
Document R-72 in 1987 (AECB 1987b). 

In 1986 April, the AECB issued a third consultative document on regulatory 
objectives on the long-term aspects of geological disposal. Comments 
received were considered in the finalization of Regulatory Document R-104 
in 1987 (AECB 1987a). 

These regulatory documents provide a framework for developing the concept 
for the disposal of nuclear fuel waste and for eventually implementing 
disposal, defining health and safety criteria and outlining the moral and 
ethical basis for disposal. The ABCB consultative documents were forwarded 
to some 200 government departments and agencies, to individual members of 
the public who had previously indicated interest, and to groups that had 
previously expressed concern about nuclear power, for example, the Canadian 
Coalition for Nuclear Responsibility and Energy Probe. Public comment was 
also invited through the AECB's regular newsletter, a broadly circulated 
publication. 



2.5.2 The Standing Committee on Environment and Forestry 

The House of Commons Standing Committee on Environment and Forestry, 
chaired by B. Brisco, conducted a study on the storage and disposal of 
nuclear fuel waste in Canada in 1987. One of the concerns expressed to the 
Standing Committee was that the process for reviewing the disposal concept, 
as identified in the 1981 Joint Statement, was inadequate. 

The Committee recommended that a moratorium be placed on the construction 
of new nuclear power plants until the people of Canada had agreed on an 
acceptable solution for the disposal of nuclear fuel waste. It said that 
Environment Canada should assume responsibility for the process to review 
the nuclear fuel waste disposal concept and that public participation in 
the review should be encouraged (House of Commons 1988b). 

In 1988 June, in its response to the recommendations of this Standing 
Committee, the Minister of Energy, Mines and Resources noted that the 
government had already announced that the disposal concept would be subject 
to the federal Environmental Assessment and Review Process rather than the 
regulatory review described in the 1981 Joint Statement. This change 
responded in a positive way to criticisms from some public interest groups 
regarding the nature of the process described in the 1981 Joint Statement. 
The government rejected the Committee's call for a moratorium on the 
construction of new nuclear power plants. 

2.5.3 The Standinn Committee on Enerm. Mines and Resources 

In 1987 November, the House of Commons Standing Committee on Energy, Mines 
and Resources began public hearings in Ottawa to examine the economics of 
nuclear power in Canada and related issues, including nuclear fuel waste 
management. Following the hearings, the Committee visited nuclear 
installations in Canada, and travelled to Sweden, Vest Germany, France and 
the United States to examine their nuclear programs in detail. 

The Committee's report stated that "the concept of siting a final 
repository deep within a stable geological formation is an appropriate 
approach for Canada to take . . . the schedule for the disposal component 
of the radioactive waste management program - which is a federal 
responsibility - must be advanced" (House of Commons 1988~). 
2.6 EVOLUTION OF THE REVIEW PROCESS 

Policies and legislation with respect to environmental review have changed 
over the period since the program to investigate the disposal of nuclear 
fuel wastes began in the mid 1970s. Provisions for review of the disposal 
concept, at first nonexistent, have also evolved over time to take account 
of these changing public and government requirements. 

2.6.1 The Early Development of the EnvironmCntal Assessment and Review 
Process 

In 1973, the Government of Canada passed an Order-in-Council establishing 
the Federal Environmental Assessment Review Office (FEARO), and directing 



that projects undertaken by government departments and agencies should be 
screened for effects on the physical and biological environment so that 
these considerations could be taken into account in the planning, 
construction and operations of federal public works. This was the 
beginning of the federal Environmental Assessment and Review Process. 
Effects on the social environment were generally not considered as part of 
these assessments, nor were "concepts" reviewed prior to designs or plans 
for a specific project. 

These environmental screenings were the responsibility of the government 
department or agency initiating the project, with other departments, 
including Environment Canada, providing assistance and expertise as 
required. Compliance with this procedure was voluntary. The Executive 
Chairman of the Federal Environmental Assessment Review Office, Michel 
Dorais (1992) notes that "it was generally believed, at the time, that 
appropriate studies carried out by technical experts could foresee, with a 
reasonable amount of accuracy, all significant impacts associated with a 
given project. Once the impacts were known, one could then determine what 
the proper mitigation measures would be." 

If the screening disclosed impacts that could not be easily mitigated by 
the initiating department or agency, it was possible to form a review panel 
comprising senior civil servants with appropriate expertise and experience. 
The reports of such review panels were sent back to the initiating 
department as advice to be considered during the development of the 
project. The first published report of an environmental assessment was a 
review of the Point Lepreau Nuclear Generating Station in New Brunswick in 
1975. 

The application of this government policy was inconsistent across the 
country and among government departments and agencies, and therefore steps 
were taken to improve the process. In 1977, at about the time that the 
policy framework for the nuclear fuel waste management research program was 
being formulated, the federal Cabinet passed another Order-in-Council 
strengthening the Environmental Assessment and Review Process. The process 
was still voluntary, but it was made more open and publicly accessible. 
The social environment was still not included among the effects to be 
screened, but provision was made for panel members to be persons outside 
the government. 

Social impacts, or impacts on people, began to be considered by review 
panels. In 1980, in what has been described as a landmark decision, a 
panel reviewing an application for the construction of a uranium refinery 
near Warman, Saskatchewan, recommended that the impact of the refinery on 
the religious beliefs of the local Mennonite population should be studied 
further before the project was allowed to proceed. 

The 1981 Joint Statement on the Nuclear Fuel Waste Management Program was 
issued in the context of this stage of development of the Environmental 
Assessment and Review Process, and the response of governments reflected 
the need to provide the opportunity for public input by committing to a 
review of the disposal concept, including a public hearing, before siting a 
disposal facility. The first review of a proposal at the conceptual stage, 



the proposed $85 billion Beaufort Sea offshore oil development and its 
associated pipeline, was not undertaken until more than a year later. The 
second and only other proposal to be reviewed (1984-85) at the conceptual 
stage was the proposed twinning of the CN Rail lines through the Fraser and 
Thompson valleys in British Columbia. Even though these reviews were 
considered to be "conceptual," they both had more specific locations and 
potentially affected populations than does the nuclear fuel waste disposal 
concept. 

2.6.2 The 1984 Guidelines Order 

In 1984 June, the federal Cabinet passed the Environmental Assessment and 
Review Process Guidelines Order setting out a detailed assessment process 
for all "proposals" including "any initiative, undertaking or activity for 
which the Government of Canada has a decision-making responsibility" 
(Government of Canada 1984). Proposals that would produce no adverse 
effects and those undertaken, in some circumstances, by Crown corporations, 
could be excluded from the process (Robinson 1990). This order is still in 
effect (at the time of writing) pending the proclamation of the new 
Canadian Environmental Assessment Act. Reviews that are already under way 
(such as this review of the nuclear fuel waste disposal concept) will 
continue to be governed by the 1984 Guidelines Order. 

The composition of review panels was formally changed as well so that all 
members except the chairman would be drawn from outside the federal 
government. The executive chairman of the Federal Environmental Assessment 
Review Office, or his designate, would chair each panel. This was later 
interpreted to mean that the panel chairman could also be from outside the 
government. 

For the first time, the social environment was specifically mentioned, but 
only "directly related social impacts" needed to be considered. However, 
the 1984 Guidelines Order allowed the Minister of the initiating department 
and the federal Minister of Environment to add tasks to the terms of 
reference of a reviewing panel in addition to the duties imposed on it by 
the Guidelines Order, and such additional tasks frequently involved the 
assessment of broader socio-economic impacts. 

By 1984 AECL had already launched a Public Consultation Program (Section 
3.8) because, as is clear from the preceding accounts of government 
enquiries, the research program was dealing with a subject about which the 
public had significant concerns. In fact, Ontario Hydro began as early as 
1979 to assess the socio-economic impacts, including indirect impacts, 
associated with a conceptual nuclear fuel waste disposal system, as part of 
the preclosure assessment studies for the Canadian Nuclear Fuel Waste 
Management Program (Grondin et al. 1994). 

2.6.3 Referral of the Conceot to the Environmental Assessment and Review 
Process 

In 1986, the Coordinating Committee recommended to a group of senior 
federal and Ontario civil servants that the nuclear fuel waste disposal 
concept should be referred to the federal Minister qf Environment for 



review under the Environmental Assessment and Review Process. Following 
consultation with other provincial governments and discussion regarding the 
scope of the matter to be referred for review, the federal Minister of 
Energy, Mines and Resources wrote to the federal Minister of Environment on 
1988 September 23 asking that a review of the concept be undertaken 
(Minister of Energy, Mines and Resources 1988). 

The membership of the Environmental Assessment Panel, along with its terms 
of reference, were announced by the Minister of Environment in 1989, and 
the review process got under way the following year. The terms of 
reference for the Panel call for a review of AECL's proposed concept along 
with a broad range of nuclear waste management issues (Minister of the 
Environment, Canada 1989). 

The review is one of the few that has been undertaken to examine the 
impacts of a proposal at the conceptual stage before applying the 
technology, and is the only assessment of a proposal for which there is no 
specifically identifiable potentially affected public or community. It is 
consistent, however, with the objectives of the Environmental Assessment 
and Review Process in that the program is being reviewed in the planning 
stage. When the review is completed, the Environmental Assessment Panel 
will make recommendations as to the acceptability of the concept and the 
next steps to be taken with respect to nuclear fuel waste disposal. 
Government decisions will then follow. 

The measured approach to decision making regarding nuclear fuel waste 
disposal in Canada has received the attention of review bodies from other 
national nuclear fuel waste management programs, such as the U.S. Nuclear 
Waste Technical Review Board (1991) and the U.K. Radioactive Waste 
Management Advisory Committee (1992). For example, the U.S. Review Board 
commented on the review process, stating that 

"There is less urgency in the Canadian program to develop a repository 
(emplacement is not expected to begin before 2025). An extensive 
public consultation process is under way that may help assure the 
public that decisions pertaining to nuclear waste are not being made 
in a rush without adequate evaluation or public consultation" (p. 42). 

The U.K. Radioactive Waste Management Advisory Committee commented that 

"We were able to discuss the early work of the procedure for this 
review, and were persuaded by the impartiality of approach, the 
breadth of scientific, engineering and social issues under 
consideration, and by the opportunities for public participation. The 
twenty to thirty year timetable leading up to the operation of a deep 
disposal site, including the current review, the subsequent review of 
potential sites, and the construction and testing of such a site, has 
been determined by the period required to carry out these stages . . . 
This measured approach builds confidence in the overall system and 
contrasts sharply with experience in the United Kingdom. We feel that 
the United Kingdom has something to learn, and more widely than in the 
nuclear matters alone, from Canada in this regard" (p. 25). 



2.7 CONCLUSION 

Since 1975, governments have used the mechanism of public inquiry to 
provide opportunity for public input into decisions on the long-term 
management of nuclear fuel waste. Public comment has provided assistance 
in a number of ways: 

- to establish the policy framework for the initiation of the 
Nuclear Fuel Waste Management Program, 

- to review the progress of the nuclear fuel waste management 
research and development work, 

- to revise the Nuclear Fuel Waste Management Program's policy 
framework, 

- to establish regulatory guidelines for disposal, 

- to further review the appropriateness of the Nuclear Fuel Waste 
Management Program's approach to carrying out its work, and 

- to determine that the review of the disposal concept would take 
place under the federal Environmental Assessment and Review 
Process. 

Government policy with respect to the review of the nuclear fuel waste 
disposal concept has evolved over time. Initially, in 1978, there was no 
provision for an environmental or regulatory review. In 1981, governments 
announced that a regulatory review and public hearings on the disposal 
concept would take place prior to proceeding with site selection for a 
disposal facility. In 1988, the government referred the waste disposal 
concept for review under the federal Environmental Assessment and Review 
Process, reaffirming the decision not to proceed with site selection until 
after the concept for disposal was reviewed. 

The future direction of nuclear fuel waste management and disposal will 
depend on the recommendations of the federal Environmental Assessment Panel 
and on the resulting government decisions on the appropriate next steps. 
If the concept is accepted, the process for establishing a disposal 
facility will involve a series of stages, each of which would require a 
decision to proceed. Thus, the current review could be viewed as part of a 
continuing process. The experience of governments in developing policy on 
nuclear fuel waste management shows that it will be important to continue 
to provide opportunities for public input in the future and that it is 
likely that society will demand an incremental, or step-by-step, process of 
decision making, and that such an approach is essential to provide the 
flexibility required to respond to changing public needs. 



3. THE EVOLUTION OF PUBLIC INVOLVEMENT INITIATIVES IN THE NUCLEAR FUEL 
WASTE MANAGEMENT PROGRAM 

INTRODUCTION 

The public's desire for input into decisions that affect them has increased 
over time, and a variety of mechanisms for public involvement in decision 
making have evolved in parallel. AECL has gained experience with public 
involvement programs over time, and the processes we have used to involve 
the public in decisions about the nuclear fuel waste disposal concept have 
also changed. 

This chapter briefly describes the public climate that existed at the start 
of the nuclear fuel waste management research program. It then describes 
the evolution of AECL's public involvement initiatives, highlighting the 
factors that influenced the approaches used, and the lessons learned. 
Supporting studies, such as public opinion surveys and focus group 
research, and the establishment of an issues management system are also 
discussed. Highlights of government and AECL initiatives that provided 
opportunities for public input are summarized in Figure 3-1. 

THE PUBLIC CLIMATE DURING THE EARLY STAGES OF THE PROGRAM 

In the 1960s, serious questions were starting to be raised about the global 
environmental impact of such human activities as the use of nuclear energy 
and the use of agricultural chemicals and pesticides (Carson 1962). By the 
early 1970s, nuclear energy was being portrayed in the industrialized world 
as an important component of the answer to both the growing demand for 
energy and an estimated future scarcity of fossil fuel supplies. The 
emergence of the oil cartel and the subsequent quadrupling of world oil 
prices in 1973 underscored the urgency of the problem. Projections for the 
expansion of nuclear energy commonly showed exponential growth curves. 

However, certain segments of society were beginning to question the idea of 
continued industrial expansion, as described for example in Schumacher 
(1973), Meadows et al. (1974) and Mesarovic and Pestel (1974). Nuclear 
fission, which, in the eyes of its proponents, represented a source of 
limitless, affordable energy that could continue to fuel industrial 
expansion, became a focal point of this larger debate about the way that 
society should develop. Nuclear waste - how much would be produced by such 
expansion, its longevity, and what would be done with it - became a key 
issue in the debate about nuclear energy. The idea of a moratorium on 
further nuclear expansion until a solution could be found to the waste 
problem was discussed in many countries, including Canada. 

In 1975, in response to emerging public concern about the long-term 
management of used nuclear fuel, AECL published a public information 
booklet, "Managing Nuclear Wastesn (Dyne 1975). The booklet suggested that 
about a quarter of Canada's total energy could be supplied by nuclear 
reactors by the end of the century, with oil and natural gas being 
expensive and in short supply. The booklet went on to describe the nature 
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FIGURE 3-1: Highlights in the Development of the Nuclear Fuel Waste 
Disposal Concept 



and amount of used nuclear fuel then in existence and expected to be 
produced by the turn of the century. It put forward the case for future 
reprocessing and recycling of the used fuel, a technology considered by 
some to be unacceptably hazardous and furthering the potential for nuclear 
weapons proliferation (CCNR 1977). The AECL booklet proposed the emerging 
international scientific answer to the problem of long-term nuclear waste 
management: vitrification of the reprocessing wastes, followed by deep 
geological disposal. It also noted the importance of, and the industry's 
responsibility for, informing the public of the measures to be taken. 

In 1977, scientists from the Geological Survey of Canada, who had been 
working with AECL and Ontario Hydro since 1974, started to investigate the 
geological features of Mount Moriah, a rock formation in the Hastings- 
Peterborough area of Ontario, near what was then Canada's main nuclear 
electric station, the four-reactor Pickering "A" complex on Toronto's 
eastern outskirts. 

This project was the beginning of the development of the Canadian concept 
for the disposal of nuclear fuel waste. It was a largely scientific 
endeavour, an attempt to provide a technical solution to a specific problem 
that had become one of the focal points in a much larger debate about the 
direction society should take in its relationship with technology. 
Technological development projects were, at the time, considered to be 
primarily scientific undertakings and were positioned almost solely within 
that framework. Thus there was usually little, if any, attempt by 
proponents of such undertakings to inform or involve the public. 

The fact that solving the waste disposal problem had a social dimension 
soon became apparent. Within weeks of the start of the geological research 
on the Mount Moriah syenite formation, news of the activity started to 
circulate in the nearby town of Madoc. There was concern that the mountain 
was being singled out as a nuclear waste disposal site, an idea that was 
not viewed positively by the local population. 

The increasingly heated discussions between the geologists and the local 
residents culminated in a public meeting at the Madoc school with some 
2000 people in attendance, at which the public left no doubt that it wished 
the research activity stopped permanently. The broader societal interest 
that existed in such matters at the time can be inferred from the fact that 
the attendance was more than double the local population. The Government 
of Ontario, responding to this clear expression of public concern, raised 
the issue with the Government of Canada, which ordered AECL and the 
Geological Survey of Canada scientists to leave the area. 

Analysis of this early activity shows that there had been little in the way 
of public information activities and no public consultation prior to 
starting the work. There had been no mention of the activity in the local 
news media. Information to the local population came from casual 
conversations with some of the geologists about their activities in the 
area. 

Other countries that had started down a similar, strictly technical, path 
toward solving the nuclear fuel waste management problem met with similar 



results. For example, in the United States, public reaction forced the 
United States Department of Energy to cease investigations of a rock salt 
formation at Lyons, Kansas. In Germany, increasingly stringent security 
provisions were required to keep scientists at work on the Gorleben salt 
formation. These provisions ultimately culminated in the building of a 
high concrete wall around the research site at Gorleben and the airlifting 
of research personnel over the wall by helicopter. 

COMMUNITY INTERACTIONS UNDER TEE 1978 JOINT STATEMENT 

The political repercussions of AECL's experiences at Madoc were the 
underlying reason for the appointment of the Hare study group (Section 
2.2.2), hearings by a parliamentary committee to obtain a better 
understanding of public views (Section 2.2.3) and, in 1978, the first 
Canada/Ontario Joint Statement on a revised research program (Section 2.3). 

In retrospect, it appears evident that the governments, Ontario Hydro and 
AECL had still not fully appreciated the extent of public concern. The 
1978 Joint Statement assigned AECL responsibility for "verifying1' the 
disposal concept, raising criticism that the decision had already been made 
before the research was completed. It proposed a schedule for planning 
purposes that anticipated the start of site selection for a demonstration 
disposal facility within three years (Joint Statement 1978), which proved 
to be unrealistic from both a scientific and a social perspective. 
Immediate concerns were raised by the geotechnical colnmunity (Canadian 
Geoscience Council 1979) that three years was too short a time to develop 
the required in-depth knowledge of the geology and hydrogeology of 
previously unexplored plutonic rock formations in the Canadian Shield. As 
subsequent experience would show, the time was also too short to resolve 
the very deep-seated social concerns about the program or to allow for 
sufficient public understanding and acceptance of the concept to develop 
for successful site selection to be achieved. 

A key provision of the 1978 Joint Statement was that while AECL would be 
responsible for conducting the geological field research needed to further 
develop the disposal concept, there would be "full consultation and prior 
agreement at each step of the process." A Canada/Ontario Coordinating 
Committee, with membership from Energy, Mines and Resources Canada, the 
Ontario Ministry of Energy, Ontario Hydro, and AECL was established to 
define the procedures required to obtain such agreement. 

3.3.1 Field Research Aooroval Procedures 

The Coordinating Committee endeavoured to ensure that the lack of 
opportunity for public input leading up to the Madoc experience would not 
be repeated. Elaborate procedures were established for multiple-level 
approvals, not only for permission to drill deep exploratory boreholes, but 
also for providing information to the public and for activities such as 
conducting aerial reconnaissance flights and collecting samples of surface 
rock, soil, and water. Before any technical activities could take place, 
AECL was required to conduct multiple briefings for elected officials, 
inform the public, hold a public meeting, and obtain a supportive 
resolution from the nearest municipal council even if that council did not 



have legal jurisdiction over the affected area. At each step, all 
ministries of the Ontario government were given an opportunity to comment 
before approval was given to proceed. The sequential steps for obtaining 
committee approval are outlined in Table 3-1. These required steps were 
widely publicized, and communities were informed of their right to refuse 
research near them. 

3.3.2 Public Information and Community Relations Programs in Ontario 

Following the establishment of the approval procedures, AECL launched a 
community relations program in the regions of northern Ontario where 
geoscientists had identified potential areas where they wished to conduct 
research. This information program was intended to inform the public about 
the research program, to seek feedback from the public, and to obtain the 
required approvals of Members of Parliament (MPs), Members of the Ontario 
Legislature (MPPs) and local municipal councils for field research 
activities. The community relations program is described, in part, by 
Boulton and Frech (1979) and in annual and semi-annual reports on the 
progress of the Canadian Nuclear Fuel Waste Management Program. 

AECL established public information offices in Ottawa, Toronto, Sudbury and 
Thunder Bay in addition to the program headquarters at AECL's Whiteshell 
Laboratories at Pinawa, Manitoba. Briefings were conducted for elected 
officials both individually and in caucus meetings. Federal and provincial 
civil servants from appropriate departments were briefed. Scientific task 
leaders in the waste management program were familiarized with public 
communication skills and were sen€ to speak to community organizations, 
such as chambers of commerce, local economic development boards, labour 
groups, women's groups, service clubs, environmental groups, and church 
groups, and to participate in radio and television open-line and public 
affairs programs. 

A media relations program was launched with the objective of providing 
accessible information to the media on the research program. A film on 
nuclear fuel waste management was produced and shown to more than 50 000 
people through distribution to schools, community groups and television 
stations. More than 60 000 copies of a brochure describing the program 
were distributed, and some 10 000 copies of an AECL report (Boulton 1978) 
describing the technical research program and the overall plan leading to 
disposal were sent out. A newsletter mailing list with 4000 names was 
established, and 16 newsletters had been sent by the end of 1979. 
Background material, audio-visual material and technical documents on the 
research program were distributed to 41 libraries across Canada, 23 of them 
in Ontario population centres close to proposed research sites. 

An information display was produced, and, accompanied by information 
officers who could answer question$, was exhibited at local fairs, 
exhibitions, shopping malls and meetings of community and regional 
organizations. Radio and newspaper advertisements were used to inform the 
public about the research, and a toll-free information line to the program 
headquarters in Pinawa, Manitoba was established. 

This community relations program achieved some success in obtaining 
positive resolutions from municipal councils and subsequent permission to 



TABLE 3-1 

PROCEDURES REQUIRED TO OBTAIN APPROVAL FOR FIELD RESEARCH, 1978 - 1981 

Step 1 

Step 2 

- - 

AECL to propose a public information program for a region within 
the Ontario portion of the Canadian Shield and request approval 
for briefing MPs and MPPs in that region. 

AECL to report to the Coordinating Committee on these briefings 
and discussions, and request permission to carry out public 
information activities in the region, including presentations to 
councils, community groups and the media. 

Step 3 

Step 4 

Step 5 

Step 6 

Step 7 

AECL to report to the Coordinating Committee on these activities 
and request approval to brief the MPs and MPPS regarding 
conducting a community relations program in a particular area of 
interest within a region. 

AECL to report to the Coordinating Committee on these briefings 
and request permission to locate a community relations staff 
person and carry out a community relations program in the 
community closest to a particular area of interest for future 
geotechnical field studies. 

AECL to report to the Coordinating Committee on the results of 
community relations activities, including well-advertised public 
meetings co-sponsored by AECL and the municipal council. The 
public meetings are to facilitate public input into a formal 
decision by the municipal council on the request by AECL to 
perform field research. AECL to request permission to brief the 
MPs and MPPs again. 

AECL to report to the Coordinating Committee on these briefings, 
provide the Committee with a copy of a supportive resolution from 
the nearest municipal council, and request permission to begin 
field research activity. 

Upon receiving permission to conduct field studies, geotechnical 
staff would reside in the nearest adjacent community and begin 
field studies. AECL to continue community relations activities 
and to report to the Coordinating Committee throughout field 
research work. Members of the Coordinating Committee to continue 
to inform their governments and utilities. 



conduct geological field research. Permission was obtained for surface 
examinations of a number of rock formations. Deep drilling was carried out 
at Atikokan in northwestern Ontario, and access was obtained to conduct 
measurements in deep boreholes previously drilled at White Lake in the 
Ottawa Valley area in 1976 for geological research not connected with 
nuclear fuel waste management. Information officers were stationed in 
communities near field research areas for extended periods of time, and 
information on the progress of the research was disseminated. 

In 1979, the Township of Ignace, acting on a supportive response to a poll 
of its citizens on their attitudes toward Htest drilling for suitable rock 
for future waste storage vaults," invited AECL to investigate a nearby rock 
formation. By early 1980, a survey showed 58% of the residents in the 
uranium mining community at Elliot Lake were in favour of their area being 
considered for a waste disposal site (Barrados et al. 1981). These 
opportunities were not followed up because AECL was seeking rock formations 
for research rather than disposal sites, and the rock formations available 
near the willing communities did not conform to the types required by the 
technical program to complete the investigation of the full range of 
geological characteristics of plutonic rocks. 

However, there were also many concerns raised by residents of northern 
Ontario communities. Some local residents questioned the equity of 
conducting research in northern Ontario. The research program was seen to 
be proposing disposal in northern Ontario of a waste that was viewed as 
having been generated to supply energy to cities and industries in southern 
Ontario. This was further exacerbated by the fact that the Coordinating 
Committee did not approve any field work for regions in southern Ontario. 

A principal community concern was related to the fact that the waste 
management program was defined by the 1978 Joint Statement as including the 
siting and construction of a demonstration disposal facility that could be 
converted to a commercial disposal vault after a period of successful 
operation. This resulted in the "Catch-22" situation experienced by other 
countries' waste management programs: many communities did not want 
drilling until the scientists could prove that the potentially resulting 
disposal facility would be safe; the scientists could not evaluate whether 
or not the disposal concept or the site would be safe until they could 
conduct geological research. 

Through the procedures of the Coordinating Committee, communities were 
assured of a veto over the research activity. They were not, however, 
offered the same veto over the subsequent siting and construction of the 
disposal facility. AECL requested the Coordinating Committee to consider 
extending the principle of community veto to the siting phase, but this was 
viewed as a potential abdication of responsibility by the provincial and 
federal governments. The idea of guaranteeing that specified geological 
research areas would not be eligible for eventual siting was also discussed 
by the Coordinating Committee and was rejected because such a process could 
rule out willing communities and technically acceptable sites. AECL could 
promise only that full information would be provided to affected 
communities, and that the elected representatives of a community in the 
provincial legislature and Parliament would participate in the decision on 
whether a facility would be built in their area. 



Local and regional groups opposed to the use of nuclear energy made 
presentations to municipal councils as they considered AECL's requests for 
permission to conduct geological research. By 1980, it had become 
increasingly difficult to obtain such permission. The regional council of 
Sudbury refused AECL permission to continue with an electric heater 
experiment in INCO1s Creighton Mine for which the excavations had already 
been completed and the heaters manufactured. The Timmins council withheld 
permission for aerial reconnaissance of the nearby Kamiskotia gabbro 
formation. The people of Machin township in northwestern Ontario voted in 
a plebiscite against deep drilling at the nearby Mulcahy Lake formation. 
Even municipal councils in areas where no research was proposed, such as 
Kirkland Lake, were beginning to pass resolutions opposing such work. 

"There is a dichotomy," AECL reported (Boulton 1980): 

"Almost everyone agrees that research is essential to assess the 
safety of proposed waste disposal methods. Even though it is accepted 
that the research poses no threat, communities have difficulty in 
divorcing the research phase of the program from the later site 
selection and demonstration disposal phases which will involve the 
selection of a site for the emplacement of some immobilized waste. 
Despite repeated assurances on the part of AECL and the government 
that acceptance of research work does not commit any community to 
further involvement in the program, it is clear that concern remains. 
Some alternative approaches are needed for approving research 
activities." 

In 1980, the Ontario Legislature Select Committee on Ontario Hydro Affairs, 
chaired by the leader of the opposition New Democratic Party, Donald C. 
HacDonald, investigated the nuclear fuel waste management research program 
and the continuing concerns being expressed by northern Ontario communities 
(Section 2.4.1). The Committee's report confirmed that the structure of 
the program, as it was then conceived, could not overcome the serious 
social problems that confronted AECL (Province of Ontario 1980). 

The lessons to be drawn from AECL1s experience in northern Ontario are 
succinctly stated in the Committee's report (Province of Ontario 1980): 

"It is the view of the Committee that it is impossible for any public 
information program, no matter how well intentioned or conceived, to 
be successful as long as the major program deficiencies . . . remain 
uncorrected. The public information program cannot provide answers to 
the questions the public is asking because the answers are not 
available. 

- "There are no criteria for judging whether proposed solutions are 
acceptable. 

- "There is no established procedure for approving or rejecting 
proposals or determining when a phase of the program has been 
satisfactorily completed. 

- "There is no assurance that public hearings will be appropriately 
structured to facilitate the airing of local concerns. 



- nThere is no decision on the ultimate responsibility for 
proposing particular sites. 

- "There is no agency given responsibility for finding and 
operating the repository. 

- "There is no officially accepted realistic program schedule. 

"With so much uncertainty and so many critical questions left 
unanswered, even the best and most unbiased information program is 
bound to appear weak and confused. It can only reflect the true state 
of the program." 

COMMUNITY INTERACTIONS IN EASTERN MANITOBA 

Concurrently with the field research activities in northern Ontario 
communities, AECL conducted geological research at its two laboratory sites 
at Chalk River, Ontario, and Pinawa, Manitoba. The rock at the Chalk River 
site was considered to be too fractured to be useful for further research. 
The Whiteshell Laboratories in Manitoba are located on the Lac du Bonnet 
batholith, a relatively unfractured granite formation similar to many of 
the plutons found in the Canadian Shield. 

The Whiteshell Laboratories have been a major employer in eastern Manitoba 
since 1964, and many of the region's residents work there. In 1977, AECL 
consulted with local municipal councils to determine their potential 
acceptance of a research program and drilling on the Whiteshell site. A 
news release announced the start of the program and, with the support of 
these eastern Manitoba councils, the first deep exploratory boreholes were 
drilled on the Whiteshell Laboratories property in 1978 to obtain 
subsurface information on plutonic rock. 

As the research program developed and it became evident that the tentative 
schedule outlined in the 1978 Joint Statement (Section 2.3) would not be 
adhered to for reasons of both technical and social acceptance, 
alternatives to the initially proposed demonstration disposal facility were 
considered. From early research results, it became apparent that there was 
a need to conduct extensive underground studies within a plutonic rock 
formation in the Canadian Shield. Both Atikokan, whose municipal council 
had requested further work, and the ABCL property at the Whiteshell site 
were considered. For technical, financial and logistical reasons, it was 
proposed that an Underground Research Laboratory be constructed on or close 
to the Whiteshell site where the costs of such studies could be minimized 
by taking advantage of the existing infrastructure and administrative 
support. 

Following discussions with eastern Manitoba councils and with the federal 
and provincial elected representatives for the region, a potential site, 
where a large part of the rock formation was exposed at the surface, was 
identified approximately 14 km to the northeast of the Whiteshell 
Laboratories on provincial Crown land in the Rural Municipality of Lac du 
Bonnet. 



AECL conducted a community relations program to provide information about 
the proposal, to identify and resolve public concerns, and to seek local 
community support. This program included presentations to municipal 
councils, information in community newspapers, public meetings, newsletters 
to area residents and landowners, direct discussions with nearby residents, 
and public tours of the Whiteshell Laboratories. 

AECL had obtained supportive resolutions from the municipal councils 
located close to the Whiteshell Laboratories, but, as had been the case in 
northern Ontario communities, considerable public opposition to the 
proposal developed. An opposition group formed and collected signatures 
for a petition opposing the project. Those opposed expressed fear that the 
Underground Research Laboratory would become a waste disposal site that 
could have significant negative impacts on the value of cottage property, 
the tourism industry and people's health. Public pressure was put on the 
council to reverse its stand. The Chamber of Commerce sponsored a counter- 
petition supporting the project. 

AECL and the municipal councils established a Community Liaison Committee 
to try to deal with the issues of concern and to ensure that the benefits 
of the project to the community could be maximized and the negative impacts 
minimized. After several meetings of the committee, it became apparent 
that the main community concern was the possibility of the Underground 
Research Laboratory eventually being converted to a waste disposal site. 
Less concern was expressed about the projected physical impacts such as 
dust and noise, or the potential to maximize benefits. I 

Since activities in Manitoba were not subject to the policy restrictions of 
the Coordinating Committee, AECL was able to respond differently than it 
had in northern Ontario. AECL assisted the Community Liaison Committee in 
resolving its main concern in a number of ways: 

- AECL gave assurances that no nuclear fuel waste would be used or 
emplaced in the Underground Research Laboratory as part of the 
experimental research program being carried out there; 

- provisions were incorporated into the surface and mineral leases 
from the Manitoba government for the Underground Research 
Laboratory property prohibiting AECL from using or storing 
nuclear fuel waste there; 

a letter of assurance was obtained from the Minister of Energy, 
Mines and Resources that the federal government had no intention 
of converting the Underground Research Laboratory into a waste 
disposal site; and 

a letter was obtained from the provincial Minister of Mines 
stating that the provincial government had no intention of 
approving anything other than research at the Underground 
Research Laboratory site. 

These actions had the effect of satisfying most of the community concerns, I 
and the Community Liaison Committee disbanded. 



The development of the Underground Research Laboratory was subject to 
proponent-initiated environmental screening under the federal Environmental 
Assessment and Review Process as it was prior to the 1984 Guidelines Order. 
The availability of a draft Environmental Screening Document, which 
assessed the potential impact of construction, was advertised in local 
newspapers to invite public input. It was widely distributed to local 
councils, departments of the federal and Manitoba governments, and to 
public interest groups. Although the availability of the document was 
widely advertised and open houses were held to discuss it, very little 
input was received. Feedback from the public, the Manitoba government and 
the federal Environmental Protection Service was used to identify 
mitigative actions to deal with potential adverse effects and to prepare 
the final screening document (Pollock and Barrados 1983). The social 
impacts identified by Interdisciplinary Systems Limited (1981) as a result 
of community concerns about the project had been successfully mitigated 
through the establishment and activities of the Community Liaison 
Commit tee. 

AECL had learned an important lesson in public interaction: it is vital to 
identify and resolve the real, underlying concerns of a community as a part 
of any siting process. It is unlikely that public support can be obtained 
unless the necessary steps are taken to resolve these fundamental concerns. 

AECL has continued to inform Lac du Bonnet residents, eastern Manitoba 
municipal councils, elected representatives and local media of research 
progress at the Underground Research Laboratory, and to identify and 
address any concerns that arise. About 1000 people visit the Underground 
Research Laboratory annually. A recent application by AECL for an 
extension of the Crown land leases to allow the research to continue for an 
additional 10 years was received positively in the community and the leases 
were granted. 

3.5 TEE 1981 JOINT STATEMENT AND SUBSEQUENT PUBLIC INTERACTIONS 

By late 1979, AECL had recognized that the initial schedule for "concept 
verification" and the start of site selection could not be realized, and 
the date for the completion of this initial phase slipped to 1983 (Boulton 
1979). A year later, in response to suggestions by the Technical Advisory 
Committee (Section 3.7.1), the "concept verification" phase was renamed 
"concept assessment." It was felt that the term "concept verification" 
implied that the concept was safe and all that was needed was for the 
research to "verify" such was the case. In contrast, *'concept assessment" 
has no such connotation, but rather emphasizes the need for research to 
"assesst* whether or not the concept is safe. This confirmed the approach 
AECL had taken with the research and development program. The easing of 
the suggested nuclear moratorium, by the Royal Commission on Electric Power 
Planning in its final report, from the earlier 1985 deadline to 1990 
(Section 2.2.1) reduced the pressure on governments to provide an immediate 
solution. By the spring of 1981, the federal government had approved an 
AECL request for a more extended schedule (Rosinger and Dixon 1982). 

The 1981 Joint Statement of the energy ministers of Canada and Ontario 
(Section 2.4.2) responded to the concerns of northern Ontario residents, to 



the recommendations of the Ontario Legislature Select Committee on Ontario 
Hydro Affairs and to AECL's requests for changes to the approvals process 
for field research activities by clearly separating the concept assessment 
phase of the research program from a future site selection phase. The 
Joint Statement outlined a three-step evaluation process involving 
regulatory and environmental review, a full public hearing, and a decision 
by governments on the acceptability of the disposal concept. 

The governments emphasized in their 1981 Joint Statement that the current 
work was for research purposes only. This work constituted a generic 
assessment of the disposal concept, and was not associated with the 
selection of a disposal site, which would not occur until after the concept 
had been accepted by regulatory agencies and the governments. 

Having removed the reason for the prior approval of nearby communities, the 
two governments set aside the approval procedures that had been developed 
by the Coordinating Committee for all geological research in Ontario. They 
allocated two new research areas for deep drilling on Crown land in 
unorganized territory in northern Ontario without prior municipal council 
approval. They also approved all future general field studies (surface and 
aerial examinations of rock formations and sample collection) without the 
need for specific community approval. 

The two new research areas were 

- the East Bull Lake gabbro, 25 km north of the town of Massey, 
Ontario, near the north shore of Georgian Bay; and 

- the Overflow Bay/Denmark Lake gabbro, 75 km southeast of Kenora, 
in northwestern Ontario. 

ABCL conducted community and regional information activities near the two 
new research areas to publicize the new government position and to reassure 
residents that they were not being singled out as hosts for a nuclear waste 
repository. 

There was little reaction from the residents of nearby municipalities to 
the Overflow Bay/Denmark Lake research area in northwestern Ontario. 
Previous community relations work had already resulted in a local 
government resolution approving aerial reconnaissance. Eventually, little 
research work was done there and the area was returned to public use for 
mineral prospecting. In contrast, there was extensive public opposition in 
Massey, where no community relations work had taken place and where there 
was an established regional organization opposed to the continued use of 
nuclear energy. Public meetings and protest marches were organized. The 
councils of Massey and the surrounding Township of Spanish River passed 
resolutions opposing the research, although the research area was located 
outside their boundaries. 

AECL opened a local information office and purchased newspaper and radio 
advertising to explain the research program. News media and municipal 
elected officials in the region were briefed and no other municipal 
councils passed resolutions opposed to the research. At issue was the 



validity of government and AECL assurances that the work at East Bull Lake 
was for research purposes only, and not the first stage of selecting a 
disposal site. This concern diminished only gradually, as municipal 
representatives started to visit the research site and become familiar with 
the activities there, and as research personnel started to live in the 
community and interact with the citizens. A key event in developing 
community trust in AECL was the return to public use of part of the 
research area no longer required for geological studies. By 1984, there 
was little residual public concern (McConnell 1986). 

The governments of Canada and Ontario had clearly responded to the primary 
concern of citizens of northern Ontario, which was that AECL was conducting 
a clandestine site selection process for a nuclear waste disposal vault 
under the guise of a research program, and that they would have no control 
over the decision as to where the disposal vault would be located. When 
this threat was removed by the 1981 Joint Statement, there was a sharp 
decline in the usual indicators of community concern: media coverage of the 
issue, discussion at municipal council meetings, public meetings and 
actions by opposition groups. 

By 1983, knowledge of the research program, and familiarity with the 
research program staff, contributed to public acceptance in Atikokan for a 
10-year, $10 million regional hydrogeological flow system study (Dixon and 
Rosinger 1984), and the following year the community expressed concern when 
AECL announced a one-year reduction in spending on this study (McConnell 
1986). 

AECL continued to provide information to communities in northern Ontario, 
but by 1984, both the Thunder Bay and Sudbury regional information offices 
had been closed. The residual level of concern in northern Ontario 
communities no longer warranted a permanent community relations officer. 
Public acceptance for siting a disposal facility, a result that the public 
interaction programs had not been designed to achieve, started to improve. 
A 1984 survey showed that 14% of Ontario residents (up from 8% in 1983) and 
22% of northern Ontarians would favour a disposal facility near their 
community, provided the disposal method was found to be safe (Greber 1986). 

NATIONAL PUBLIC INFORMATION PROGRAM 

From the start of the Nuclear Fuel Waste Management Program in 1978, AECL 
provided information to a larger Canadian audience in addition to the 
communities in northern Ontario and Manitoba. The intent of this broad 
general information program was to provide the Canadian public with 
information on how the issue of nuclear fuel waste management was being 
addressed, and to describe the disposal concept and the progress of the 
research and development program. 

In 1979, for example, a waste management display was taken to both the 
Pacific National Exhibition in Vancouver and the Canadian National 
Exhibition in Toronto; about 55 000 people visited the two exhibits 
(Boulton and Gibson 1979). By 1980, some 27 000 copies of the initial 
program report had been distributed, and newsletters were being sent to a 
mailing list of some 10 000 people. 



The Joint Statements announcing the establishment of the waste management 
research program in 1978 and its redirection in 1981 were widely reported 
in the national media. There was a continuing active public debate between 
AECL and organizations opposed to the use of nuclear energy on the question 
of the appropriateness of the disposal concept. 

The redefinition of the research and development program in 1981 decreased 
the requirement for specific community relations activities to obtain 
permission for geological research, and afforded ABCL an opportunity to 
redirect the resources previously required for this work to the provision 
of information to the larger Canadian public. The following activities are 
not an exhaustive list of AECL's efforts to inform the public, but are 
intended to illustrate the scope and extent of the efforts undertaken: 

- A national toll-free information line was established, and 
continues to operate. It is staffed by people who can answer 
general questions and forward additional information material. 

- Speeches, briefings and presentations on the waste disposal 
concept and the research program are given to a wide variety of 
audiences. By the end of 1993, AECL had participated in more 
than 1000 such presentations. 

- The exhibit program was intensified. Although no record was kept 
of the total number of people who received information in this 
way, the display was sent to more than 160 locations, from 
Newfoundland to British Columbia and the Northwest Territories. 
Of these, 14 were during the open houses conducted by the Federal 
Environmental Assessment Review Office in 1990 in preparation for 
the Environmental Assessment Panel's review of the disposal 
concept. The exhibit program continues. 

- A second film on the waste disposal concept was produced and 
shown on national, local and cable television networks as well as 
being distributed commercially until 1988. Records from the 
distributors show that some 3.8 million Canadians saw the two 
films either on television or in meetings, schools and theatres. 
A video on the disposal concept has recently been produced. 

- A wide variety of printed information was produced and 
distributed. More than 825 000 brochures, pamphlets, posters and 
information booklets were distributed. Much of this material was 
distributed through the public information centres of the 
electrical utilities producing nuclear energy. 

- Information is provided to the news media. National reports by 
the Canadian Press were reprinted in newspapers across the 
country. The program was reported on at some length by national 
television programs such as "The Nature of Things" and "Science 
et RealitC.n 

. Public visits to AECL research facilities are encouraged. More 
than 80 000 visitors have toured the Underground Research 



Laboratory or Whiteshell Laboratories to receive information on 
the waste management program. 

National print advertising by AECL, and television advertising by 
the Canadian Nuclear Association, has described the waste 
disposal concept to the general public and offered additional 
information. 

Figure 3-2 shows a sampling of the public information materials that have 
been produced, and Figure 3-3 provides some examples of AECL's interactions 
with the public. 

In 1981 and again in 1985, AECL issued Interim Concept Assessment Documents 
(Gillespie et al. 1985; Johansen et al. 1981, 1985; Lyon et al. 1981; 
Wuschke et al. 1981, 1985a, 1985b) requesting review and comment from 
utilities, regulatory agencies, government departments, universities, 
special interest groups and members of the general public who had expressed 
an interest. A total of 347 copies of the 1981 interim assessment were 
distributed outside of AECL, and feedback was received from six individuals 
and five organizations. The release of the 1985 interim assessment was 
announced in a national news release. Of the 743 non-AECL recipients of 
this second assessment, comments were received only from the International 
Atomic Energy Agency, Ontario Hydro, the AECB, Environment Canada, the 
Ontario Ministry of the Environment, and three individuals. The 
distribution list for the Interim Concept Assessment Documents is provided 
in Appendix E. 

In addition to AECL's public information efforts, in the late 1980s the 
Federal Environmental Assessment Review Office began to announce and 
advertise that a review of the disposal concept was under way and to 
provide information to interested individuals. In preparation for the 1990 
Scoping Meetings of the Environmental Assessment Panel, advertised open 
house information sessions were held in 14 cities in New Brunswick, Quebec, 
Ontario, Manitoba and Saskatchewan. 

In recent years, AECL has concentrated on offering information to those 
likely to require it during the review process. We continue to provide 
information to the public, both on the disposal concept and the review 
process, and encourage individuals and organizations to become involved in 
the review. 

3.7 INTERACTION WITH THE SCIENTIPIC/TECANICAL COMMUNITY AND PEER 
REVIEW 

As noted in Chapter 1, the Canadian Nuclear Fuel Waste Management Program 
was initiated as a largely scientific endeavour committed to developing 
safe technology for waste disposal. Therefore, consultation with, and the 
involvement of, the scientific community to ensure that the science was 
valid was seen as one of the principal requirements for obtaining 
acceptance of the technology. Independent review of the research being 
conducted also helps to increase scientific and public confidence. 



FIGURE 3-2: Sampling of Public Information Materials 
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FIGURE 3-3: Examples of Interactions with the Public 



In 1977/78, ABCL had considerable expertise and experience in the fields of 
physics, chemistry, metallurgy and a wide range of other sciences involved 
in the development and design of nuclear reactors and heavy water 
extraction plants. AECL's engineering capability was also well respected. 
However, AECL had little knowledge of the geological sciences, an obvious 
shortcoming when developing a geological disposal concept for nuclear fuel 
waste. 

The Canadian Geoscience Council was concerned about this and about the 
proposed three-year schedule for concept verification (Section 3.3). It 
pointed out that substantially more time would be required to obtain the 
geotechnical information needed to evaluate the safety of the disposal 
concept. In 1978 October, the Council convened a workshop to discuss the 
requirements for geotechnical research. In the introduction to the 
conference proceedings, the organization's executive council expressed 
skepticism of the scientific community's ability to meet the proposed 
schedule. It proposed a 10-year program and said that, "given adequate 
support . . . the disposal problem can be solved" (Canadian Geoscience 
Council 1979). 

AECL obtained the participation of three branches of Energy, Mines and 
Resources (the Geological Survey of Canada, the Earth Physics Branch and 
the Canadian Centre for Mineral and Energy Technology) as well as 
Environment Canada's National Hydrological Research Institute, who agreed 
to undertake research in support of the program. AECL also actively 
involved university and private-industry geoscientists in contract research 
under the waste management program. Because the scientific publication 
process is subject to often lengthy peer review, a new series of 
publications, Technical Records, was established to quickly disclose the 
progress of work under way and to offer opportunity for timely comment on 
the program. Annual and semi-annual program* reports describing the 
highlights and status of the research program offered additional 
opportunity for comment. 

Input has also been obtained through the process of scientific peer review. 
The safety of the technology needed to be developed sufficiently to satisfy 
not only the regulator, but also the scientific community and the public. 
Scientific peer review was crucial in determining what needed to be 
investigated and how the research should be conducted to ensure that an 
independent assessment was applied to the program. 

3.7.1 Technical Advisory Committee 

In 1979, in response to a then impending recommendation of the Ontario 
Royal Commission on Electric Power Planning (RCEPP 1978), AECL requested 
and obtained agreement from the Coordinating Committee for the 
establishment of an independent Technical Advisory Committee. The 
Technical Advisory Committee provides independent oversight of the 

' Annual program reports were produced until 1984. Semi-annual reports 
have been produced since then. 



direction and quality of the research. Members are nominated by the 
following scientific and engineering societies and associations: the 
Canadian Institute of Mining and Metallurgy, the Biological Council of 
Canada, the Engineering Institute of Canada, the Canadian Geoscience 
Council, the Canadian Information Processing Society, the Chemical 
Institute of Canada, the Canadian Federation of Biological Societies, and 
the Canadian Association of Physicists. The members of the Technical 
Advisory Committee have published papers on the waste management program in 
the journals of their organizations. The Technical Advisory Committee 
published the first of a series of publicly available annual reports in 
1980, and the 13th annual report was issued in 1993. The current 
membership of the Technical Advisory Committee is presented in Appendix D. 

3.7.2 Other Technical Reviews 

Additional independent expert review panels were established for specific 
aspects of the research program, such as the Underground Research 
Laboratory and the hydrogeology research program. Specialist workshops on 
specific topics such as corrosion research and vault sealing research were 
held to discuss progress with independent experts. 

Program plans were published in a series of Program Documents and program 
information meetings were held at which scientists working on the program, 
government representatives and independent scientists reviewed progress and 
proposals for further research. Additional topical workshops were held on 
specific scientific issues to supplement these meetings. 

Attendance at these information meetings and workshops has included 
representatives of Energy, Mines and Resources-Canada, including its Earth 
Physics Branch, the Geological Survey of Canada and the Canadian Centre for 
Mineral and Energy Technology; Environment Canada's National Hydrological 
Research Institute; the Atomic Energy Control Board; Environment Canada; 
the Ontario Ministry of Environment; the Ontario Ministry of Energy; the 
Ontario Geological Survey; members of the university and consulting 
communities; nuclear utilities; and members of the general public. 

Over the course of the program, more than 2400 papers have appeared in 
refereed journals and conference proceedings. More than 1000 Technical 
Records and AECL series reports describing research findings have been made 
available to scientists and engineers and to the general public. The. 
progress of the program has been documented in annual and semi-annual 
program reports, which have been distributed to libraries and interested 
members of the scientific community, governments and the public. 

Cooperation with international nuclear agencies and other national waste 
management programs, such as those of France, Switzerland, Sweden and the 
United States, has brought the views of scientists from other countries to 
bear on the Canadian research and provided opportunities to share research 
results. Further opportunities for international peer review were provided 
in progress reports on the Canadian research program presented at 

i international conferences on nuclear fuel waste management. 

The current environmental review of the disposal concept has a large 
scientific and technical component. Several government departments are 



participating as expert departments under the 1984 Guidelines Order to 
i 

ensure that the technology developed appropriately addresses the issues for 
which they have responsibility. For example, Environment Canada has 
appointed two teams of consultants, and Natural Resources Canada, the AECB, 
Health and Welfare Canada, Transport Canada, the Department of National 
Defence and other departments as they deem appropriate, will each utilize 
their internal experts. The Nuclear Bnergy Agency of the Organization for 
Economic Cooperation and Development (OECD) is conducting an international 
review of Canada's nuclear fuel waste disposal concept, sponsored by 
Natural Resources Canada, and will submit a report to the Environmental 
Assessment Panel. A Scientific Review Group has been appointed by the 
Environmental Assessment Panel to assist the Panel in evaluating the 
technical aspects of the disposal concept. 

3.8 PUBLIC CONSULTATION PROGRAM 

By the 1980s, AECL was aware that public acceptance of the concept and its 
ultimate implementation would depend on social as well as technical 
conditions being satisfied. It was recognized that we needed to offer 
greater opportunity for public input to the program than had been provided 
up to that point by the traditional information dissemination techniques 
used. We began to consider how to understand the nature and range of 
public concerns, how these concerns could be addressed, and how the results 
might be integrated into the development of the disposal concept. 

At the time, the participants in the continuing national debate on nuclear 
fuel waste disposal were largely the nuclear industry on the one hand and 

( 
people philosophically opposed to the continued use of nuclear energy on 
the other. It was felt that the program could benefit from broadening the 
discussion to include other segments of Canadian society and to try to 
forge a consensus on the social conditions needing to be met in order for 
the concept to be acceptable to society. 

In 1983, AECL commissioned Bnergy Pathways Inc. to prepare a report on the 
broad social aspects of disposal as a preparatory step to discussions with 
interest groups (Foster 1985). Consultation was attempted on a pilot scale 
with two groups, the Association of Municipalities of Ontario and the Task 
Force on Churches and Corporate Responsibility. In 1984, AECL decided to 
formally initiate a more extensive Public Consultation Program. 

The Public Consultation Program was designed to provide a forum in which to 
identify social issues and public concerns, and to offer the public an 
opportunity to have input into the development of the disposal concept. 
The Public Consultation Program, which ran until 1988 (when the concept was 
referred for environmental review), consisted of two stages: a series of 
consultative meetings with individual public interest groups, and an 
interactive workshop at which representatives of participating groups came 
together to discuss the issues they had identified and to attempt to arrive 
at a consensus on the issues requiring resolution in order for the disposal 
concept to be publicly acceptable. 



The Public Consultation Program had four main objectives (Greber and 
Anderson 1989): 

1. Assist in the identification and evaluation by the public of 
social issues related to the disposal of nuclear fuel waste so 
that they could be adequately addressed by AECL before the formal 
public review of the disposal concept. 

2. Contribute to the process of establishing the combination of 
technical criteria and social conditions under which the 
implementation of the waste disposal technology would be 
acceptable to society. 

3. Build a communications network with a cross section of public 
interest groups in order to both provide information about the 
research program and to receive feedback on it. 

4. Provide a forum for meaningful non-confrontational discussion 
that would allow the identification of courses of action 
acceptable to society rather than the adoption of extreme views 
on either side of the nuclear fuel waste management issue. 

3.8.1 Participants in the Public Consultation Program 

Public consultation ideally involves all affected stakeholders. However, 
the 1981 Joint Statement had specified that a site selection phase would 
not begin until after the review and acceptance of the concept. This meant 
that the stakeholder during the concept development phase is Canadian 
society. Because it was impossible to consult with every Canadian, we 
proceeded on the basis that balanced representation from a wide spectrum of 
public sectors would be functionally equivalent (Poster 1983), and that the 
diverse range of public interests in Canadian society could be represented 
by national, provincial and regional public interest groups. 

In 1984 August, Pat Delbridge Associates, a consulting firm specializing in 
interest group liaison, was commissioned to develop a framework for 
classifying and identifying public interest groups that could be invited to 
participate in the Public Consultation Program and that would provide a 
balanced reflection of public interest concerns regarding the issue of 
nuclear fuel waste disposal. The resulting framework comprised three major 
sectors to represent public interests: groups representing community 
special interests, organized special interests, and professional special 
interests. Each sector was divided into categories of groups to ensure 
that the broadest possible range of interests would be represented. This 
framework and the methodology used to classify and identify representative 
public interest groups within it are described by Pat Delbridge Associates 
(1985). 

In 1984 November, AECL sent letters to the 52 public interest groups 
identified by the consultant, inviting them to participate in the Public 
Consultation Program. In addition, approximately 10 000 copies of a news 
release announcing the Public Consultation Program were sent to individuals 
and groups across Canada. A copy of the news release is provided in 



Appendix F. As a result of this public announcement, 12 additional groups 
expressed interest, bringing the number of groups with which AECL was 
attempting to interact to 64. The list of groups is provided in Table 3-2. 

3.8.2 A~~roach to Consultation 

Public consultation is a dynamic process and involves many different ways 
of interacting. The Public Consultation Program was therefore not 
structured around a rigid format, but rather evolved to accommodate the 
needs and desires of the groups themselves. There were varying levels of 
participation by public interest groups in the consultation program, 
including 

- general discussions with AECL, 

- letters or papers supplied by the interest groups stating 
positions on the waste management and consultation programs, 

- involvement in a series of meetings with AECL where issues were 
discussed at length, and 

- involvement in an interactive workshop. 

Waste management program managers and scientific task leaders were actively 
involved in these interactions, giving presentations on technical aspects 
of the program and participating in the discussions. i 
Of the groups that AECL sought to involve in the Public Consultation 
Program, 27 groups did not participate in any way. These groups either 
referred AECL to other organizations, felt it would not be appropriate for 
them to participate, or were no longer in existence. In a few cases, the 
groups declined because of either a lack of interest, time or human 
resources. 

Although AECL had hoped to involve a wide range of different public 
interest groups in a series of consultation meetings, not all groups could 
or desired to participate to that extent. Nevertheless, many of these 
groups did provide valuable input on the issues and concerns they 
considered to be important, and these were noted. Input was received from 
37 groups. 

Fifteen groups provided input to AECL through general discussions and/or 
through letters and position papers: 

- Algoma-Manitoulin Nuclear Awareness, 
- Canadian Alliance in Solidarity with Native People, 
- Canadian Coalition for Nuclear Responsibility, 
- Canadian Environmental Law Association, 
- Christian Farmers Federation of Ontario, 
- Committee of Concerned Citizens of Manitoba, 
- Energy Probe, 
- Federation of Ontario Cottagers Association, 
- Friends of the Earth, 



TABLE 3-2 

LIST OF GROWS INVITED TO PARTICIPATE IN THE PUBLIC CONSULTATION PROGRAM 

(Greber and Anderson 1989) 

Community Special Interest Groups 

Association of Municipalities 
of Ontario 

Canadian Conference of Catholic 
Bishops 

Canadian Council of Churches 
Christian Farmers Federation 
of Ontario 

Citizens Network for Waste 
Management (formerly Environ- 
mental Umbrella Group) 

Emergency Planning Canada 
Environmental Science Teachers 
Association of Ontario 

Federated Women's Institute of 
Canada 

Federated Women's Institute of 
Ontario 

Federation of Ontario Cottagers 
Association 

Ministry of the Solicitor Gen. 
(Emergency Planning Coordinator) 

Northern Ontario School Trustees 
Association 

Ontario Chamber of Commerce 
Ontario Federation of Agriculture 
Ontario Ministry of Tourism and 
Recreation 

Rotary Clubs of Ontario 
Rural Ontario Municipal Assoc. 
United Church of Canada 
Unorganized Communities of 
Northern Ontario 

Women for the Survival of 
Agriculture 

Organized Special Interest Groups 

Algoma-Manitoulin Nuclear Awareness 
Canadian Alliance in Solidarity 
with Native People 

Canadian Coalition for Nuclear 
Responsibility 

Canadian Environmental Law 
Association 

Canadian Nature Federation 
Canadian Union of Public Employees 
Citizens for Public Justice 
Committee of Concerned Citizens of 
Manitoba 

Consumer's Association of Canada 
Consumer's Association of Canada (Ont.) 
Energy Probe 
Friends of the Earth 
Greenpeace 
Guardians of Our Shield Environment 
Health League of Canada 
Jesuit Centre for Social Faith and Justice 
National Action Committee on the Status of 
Women 

Ontario Federation of Anglers and Hunters 
Ontario Federation of Labour 
Ontario Health Coalition 
Ontario Public Interest Research Group 
Physicians for Social Responsibility 
Pollution Probe 
Taskforce on Churches and Corporate 
Responsibility 

Timiskaming Environmental Action Committee 
Total Honesty in Nuclear Knowledge 
Union of Ontario Indians 
United Steelworkers of America 

Professional Special Interests 

Association of Major Power 
Consumers in Ontario 

Association of Municipal 
Electrical Utilities in Ont. 

British Columbia Medical Assoc. 
Canadian Medical Association 
Canadian Nuclear Association 
Canadian Nurses Association 
Canadian Society of 
Environmental Biologists 

Health and Welfare Canada 
Ontario Association of Planners 
Ontario Community Newspapers 
Association 

Ontario Forestry Association 
Ontario Medical Association 
Ontario Society for 
Environmental Management 

Registered Nurses Association 
of Ontario 

Science Council of Canada 
Society of Ontario Hydro 
Professional & Administrative 
Employees 



- Greenpeace, - Guardians of Our Shield Environment, 
- Ontario Public Interest Research Group, 
- Timiskaming Environmental Action Committee, 
- Union of Ontario Indians, and 
- United Church of Canada. 

An additional 12 groups were involved in one or more consultation meetings 
with AECL: 

- Association of Municipalities of Ontario, 
- British Columbia Medical Association, 
- Canadian Nature Federation, - Citizens' Network for Waste Management (formerly Environmental 

Umbrella Group), - Emergency Preparedness Canada (formerly Emergency Planning, 
Canada), 

- National Action Committee on the Status of Women, 
- Northern Ontario School Trustees Association, 
- Ontario Federation of Agriculture, 
- Ontario Medical Association, - Ontario Society for Environmental Management, 
- Registered Nurses Association of Ontario, and 
- Task Force on Churches and Corporate Responsibility. 

Ten additional groups were involved in a series of consultation meetings 
and participated in an interactive workshop: 

. (  

- Consumers Association of Canada (Ontario), 
- Canadian Medical Association, - Canadian Nurses Association, - Canadian Society of Bnvironmental Biologists, 
- Environmental Science Teachers' Association of Ontario, - Federated Women's Institute of Ontario, 
- Ontario Federation of Labour, - Society of Ontario Hydro Professional and Administrative Employees, 
- United Steelworkers of America, and 
- Women for the Survival of Agriculture. 

The location and timing of consultation meetings were arranged at the 
convenience of the participating groups. Funds were provided to cover out- 
of-pocket expenses for travel, accommodation and meals for those group 
representatives to attend the meetings. Rather than setting fixed agendas, 
the groups were encouraged to identify particular issues of concern that 
they wanted to discuss. The format of the meetings varied considerably, 
depending on the preference of each group. In some cases the preference 
was to discuss issues in an informal atmosphere such as around a kitchen 
table, while in others meeting rooms were arranged and round-table 
discussions took place. A few groups preferred more formal arrangements, 
including meetings at which AECL and Ontario Hydro made presentations, 
followed by a discussion period. The number of meetings held with each 
group varied and was determined by the groups themselves. AECL was willing i 



to work with a group for as long as necessary to ensure that the issues 
raised had been discussed fully and to the satisfaction of the group. 

Representatives of the groups that participated in the consultation 
meetings were also invited to the Whiteshell Laboratories to tour the 
research facilities and the Underground Research Laboratory, and to have an 
opportunity to meet with waste management program managers and research 
scientists to discuss the program. A number of the groups accepted this 
invitation. 

With the approval of each group, notes were taken during the consultation 
meetings and were circulated back to the group for approval. The purpose 
was to ensure that the issues and concerns raised had been accurately 
recorded so that responses could be obtained and the issues addressed as 
fully as possible. The notes also served as an aid for discussion at 
subsequent meetings. The issues raised during the Public Consultation 
Program were compiled and published (Greber and Anderson 1989). At the 
request of some of the groups, the issues listed in the report were not 
attributed to the specific groups that had raised them. The report was 
circulated to participating and non-participating groups and individuals, 
with an invitation to comment on the document and to identify any 
additional issues associated with nuclear fuel waste management. No 
responses to this invitation were received. 

AECL had hoped, through the Public Consultation Program, to reconcile the 
views of groups philosophically opposed to the use of nuclear energy with 
those of other interest groups, and thus to arrive at a consensus on the 
social conditions required for disposal. Therefore, some groups known to 
be opposed to the use of nuclear energy were invited to participate in the 
process. However, they jointly declined to participate, citing objections 
to the process for evaluating the concept as established in the 1981 Joint 
Statement. For many of these groups, the lack of clarity about the review 
process led to concerns that participation in the Public Consultation 
Program would preempt a formal government/regulatory review and public 
hearings (D. Poch, Letter to Pat Carney, Minister of Energy, Mines and 
Resources, April 10, 1986). In addition, these groups wanted the issue of 
the continuation of nuclear energy settled first, and suggested that a 
nationwide public review of the entire question of nuclear energy be 
conducted instead (Greber and Anderson 1989). Although these groups did 
not participate in consultation meetings or the interactive workshop, their 
concerns, as expressed through general discussions with AECL, and through 
letters and position papers provided to AECL, have nevertheless been 
included in the documentation of issues that was developed as a result of 
the Public Consultation Program. Their concerns are included in the 
discussion of issues that follow throughout the remainder of this report. 

Difficulties were also encountered in involving interest groups that had no 
particular philosophy on the use of nuclear energy. Some groups felt that, 
for them, nuclear waste management was not a priority issue and that they 
needed to devote their attention to issues more immediate and germane to 
the objectives of their organization. Others felt that consultation at the 
conceptual stage was premature, and that it would be more appropriate to 
become involved during a later site selection stage. Still others wanted 



to remain independent of AECL, and were concerned that engaging in the 
Public Consultation Program could be construed as tacit support for the 
disposal concept or the nuclear industry. Throughout the program, it was 
emphasized that the groups would not be bound by the opinions that they 
expressed, and that they would be free to make whatever representations 
they wished during the subsequent review process. Even when groups were 
actively participating, changes on their executives often required new 
discussions and sometimes led to a reversal of previous decisions to 
participate. 

Many of the groups that participated in the Public Consultation Program 
expressed an interest in interacting with other groups involved in the 
process. Although some of this interaction normally occurs through 
information networking among groups, it was recognized that those being 
consulted might not agree on which issues are the most important, which 
courses of action are preferable, and which conditions are the right ones 
for acceptance of the disposal concept. In order to provide a more formal 
opportunity for interaction, AECL engaged Pat Delbridge Associates to 
conduct an interactive workshop. The workshop, held in 1988 March, was 
designed to enable the participating groups to interact amongst themselves 
to clarify and try to develop a consensus on the outstanding issues that 
need to be addressed in order for the concept of deep geological disposal 
to be acceptable. Representatives from 10 groups attended the workshop. 

The interactive workshop involved a series of small group discussions and 
plenary sessions. In earlier consultation meetings, the participating 
groups had ranked their issues in order of priority. The priority issues 

i 
formed the basis for the detailed discussions that took place over the 
course of the two-day workshop. ABCL had an observer role at the workshop 
and was available to answer questions if required. The results of the 
interactive workshop are documented by Pat Delbridge Associates (1989). 

The remaining chapters of this report, particularly Chapter 4, discuss the 
major issues identified by the public during the Public Consultation 
Program, and how they have been addressed in the development of the 
disposal concept or how they could be addressed through our proposed 
approach to implementation. 

3 . 8 . 3  Feedback on the Public Consultation Program 

The Public Consultation Program was developed to obtain input from public 
interest groups considered to be broadly representative of various segments 
of Canadian society. Sociological research studies, in the form of public 
opinion surveys and focus group discussions, have been conducted as a means 
of testing whether the issues and concerns raised by the interest groups 
did indeed represent the interests of the Canadian public at large. These 
studies are discussed in more detail in Section 3.10. 

The Public Consultation Program was an open and flexible process so that 
the approach to interaction reflected the unique requirements of the 
various groups that participated. Throughout the program, feedback from 
the groups was obtained and the process was modified as required to 
incorporate their feedback. 

i 



In 1988, AECL commissioned an independent external consultant, the LURA 
Group, to conduct an evaluation to determine whether the objectives of the 
Public Consultation Program had been achieved, and to evaluate the 
effectiveness of AECL's approach to consultation as perceived by both 
participants and nonparticipants. Five major conclusions were reached 
(LURA Group 1988): 

1. The Public Consultation Program produced significant results, 
particularly in the area of issue identification, and provided an 
important foundation for further initiatives. 

2. Most participants felt that most or all of the components of the 
Public Consultation Program were conducted in a professional and 
forthright manner. 

3 .  There was continual opportunity for nonparticipants to contribute 
input on issues, and those issues were included in the listing of 
issues to be addressed by AECL. 

4. The organizations participating in the Public Consultation 
Program were not totally representative of society, and as a 
result the conclusions may not necessarily reflect all the issues 
that could be provided through a more broadly based program. 

5. The communications network established during the course of the 
Public Consultation Program could have been more effective had 
more opportunities been provided for interaction among the 
participating organizations, AECL and other interested 
organizations and individuals. 

ONGOING INTERACTION ACTIVITIES 

In an effort to encourage groups that previously declined participation to 
become involved and provide input on issues regarding nuclear fuel waste 
management, two regional consultation meetings were held in 1990 with 
representatives of 17 public interest groups, nine of which had not 
previously provided any input. 

The following groups participated in the regional workshops: 

Association of Major Power Consumers in Ontario', 
Canadian Medical Association, 
Canadian Nurses Association, 
Emergency Preparedness Canada (formerly Emergency Planning Canada), 
Federation of Ontario Cottagers Association, 
Municipal Electrical Association (of Ontario) (formerly the 
Association of Municipal Electrical Utilities in Ontario)', 
National Action Committee on the Status of Women, 
Ontario Association of Planners', 
Ontario Chamber of Commerce', 
Ontario Federation of Anglers and Hunters', 
Ontario Forestry Association', 
Ontario Medical Association, 



- Ontario Public School Boards Association (subsumes the former (' 
Northern Ontario School Trustees' Association)', - Registered Nurses Association of Ontario, - Task Force on Churches and Corporate Responsibility, 

- Voice of Women*, and 
- Women for the Survival of Agriculture. 

One of the main objectives of these meetings was to ensure that the full 
range of outstanding issues had been identified. The feedback received 
during the discussions that took place appeared to indicate that this was 
the case. 

AECL continues to send information to the Public Consultation Program 
groups about the status of the Nuclear Fuel Waste Management Program and 
the federal Environmental Assessment and Review Process under way on the 
disposal concept. Work has also been directed to continuing to address the 
concerns raised by the public in the Public Consultation Program, and close 
liaison has been maintained with technical program managers to ensure that 
the public issues are addressed in the disposal concept. 

It is recognized that the Environmental Assessment Panel, through the 
review process, now has the lead role in soliciting public input on the 
nuclear fuel waste disposal concept. Nevertheless, AECL still regards its 
role in disseminating information and understanding public views as 
important for continued program development, and effort continues to be 
devoted to this work. Outreach/feedback activities, including exhibits, 
speakers, briefings and workshops, are currently under way. AECL is also i 
working with Science North in Sudbury to develop waste management exhibits, 
and is working with other countries to produce public education material on 
nuclear fuel waste disposal. 

The Guidelines issued by the Environmental Assessment Panel for the 
Environmental Impact Statement requested information on the viewpoints of 
aboriginal peoples toward the waste disposal concept. Efforts have been 
made to interact and consult with aboriginal peoples. However, aboriginal 
communities expressed little interest during the public interaction 
activities associated with geological field research (Section 3.3.2). An 
attempt was also made to involve aboriginal organizations in the Public 
Consultation Program (Section 3.8). Several were approached, but they 
chose not to participate for a number of reasons, some of which were as 
follows: nuclear fuel waste management was not a priority issue vis-A-vis 
other issues facing their people; intervenor funding was not available to 
hire outside experts during the Public Consultation Program; and there was 
a desire to resolve outstanding issues associated with the management of 
uranium mine tailings prior to entering into discussions about nuclear fuel 
waste management. 

The scoping phase of the Environmental Assessment and Review Process on the 
waste disposal concept revealed more interest by aboriginal peoples about 

Denotes groups that had not previously provided input. 
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nuclear fuel waste management than had been expressed in the past, and 
submissions made to the Panel provide some insight into their views. 

ARCL acknowledges and is sensitive to the relationship aboriginal peoples 
have with the environment and their ties to the land, and recognizes that 
concerns exist about the potential impact that disposal of nuclear fuel 
waste may have on these fundamental values. AECL is seeking opportunities 
to interact with aboriginal peoples to provide information on the disposal 
concept and its development, and to acquire a better understanding of 
aboriginal views of the concept and its implementation. We are working 
towards establishing a dialogue with aboriginal peoples to identify 
appropriate and meaningful public involvement mechanisms so that we may 
consult with them about their concerns and also their views on requirements 
for addressing their concerns. 

3.10 SUPPORTING STUDIES 

Because of the limitations inherent in consulting with only a limited 
number of public interest groups, there was a need to obtain input from the 
general public on issues and concerns about the concept of deep geological 
disposal of nuclear fuel waste. Research studies such as surveys and focus 
groups are indirect methods of public participation to help ensure that the 
interests of those not directly involved in more formal public involvement 
activities are taken into account (Jordan et al. 1976, Maynard et al. 1976, 
Howell and Olsen 1982). We also wanted to test whether the issues raised 
in the Public Consultation Program were in fact the ones of concern to the 
general population, and to determine whether there appeared to be a 
consensus on how the public wished these issues addressed. 

We have commissioned sociological research studies, predominantly in the 
form of public opinion surveys and focus group discussions, since 1978. 
The objectives of those studies were to monitor and track public awareness 
and opinion about the research program, to identify public concerns about 
the program, to analyze emerging issues in nuclear fuel waste management, 
and to identify public information requirements and preferences for the 
delivery of information on the program. These studies continued during the 
Public Consultation Program to complement information obtained on public 
issues and concerns, and served as a means of obtaining input from the 
general public, whose views may have been missed through the program of 
consultation with specific groups. The studies allowed comparisons of the 
concerns and issues raised by the general public with those expressed by 
the interest groups participating in the Public Consultation Program. Some 
of the results are described in Chapter 4. 

Our study techniques included both personal face-to-face interviews and 
telephone interviews; provincial, regional and national studies; and 
custom-designed studies and participation in Omnibus surveys.' The public 

' Omnibus surveys are regularly scheduled studies conducted by a polling 
organization in which a number of clients contribute a series of 
questions for inclusion on the interview questionnaire. Each client 
receives the data for their questions only. 



opinion surveys were conducted by firms recognized as experts in polling 
research. AECL contributed to questionnaire development, but the 
instrument design, sampling, data collection, and data reduction were 
carried out by the polling organization. Sample designs conformed to 
accepted methodology to provide statistical confidence in the results. 

Although valuable quantitative information was obtained from the surveys, 
they could provide only a snapshot in time of public opinion. We used 
focus group research to obtain qualitative insight into public viewpoints 
and to determine why people hold the opinions they do. Pocus groups are 
small group discussions involving from 10 to 12 people and are conducted by 
a professional moderator. The group setting encourages people to consider 
and react to the opinions of others in the group (Sellitz et al. 1979). 
The interaction among group members also stimulates new ideas on the issues 
under discussion that might not be mentioned during a public opinion poll 
interview. Pocus groups provide a medium for presenting and describing new 
concepts and ideas in more detail than is possible in a survey. However, 
the small size of the groups and the fact that the samples are not 
necessarily representative of the population limit the ability of the 
results from focus group discussions to be easily generalized to a larger 
population. Independent consultants, expert in the use of focus group 
techniques, conducted the studies, including recruiting participants, 
leading the group discussions, and preparing reports on the results. 

AECL became aware of a need to have a better understanding of some 
important social issues such as the ethical aspects of nuclear fuel waste 
management, public views on risk, publicly acceptable site selection 

( 
processes, and issues of importance to aboriginal peoples. In addition to 
monitoring the social science literature as it relates to these issues, we 
commissioned a number of studies to increase our knowledge in these areas. 
Social, ethical and cultural issues in nuclear fuel waste management evolve 
with time, and social research studies and consultation mechanisms will 
continue to be identified to help address these issues. 

The results of the supporting studies and public viewpoints associated with 
nuclear fuel waste management are described throughout the remaining 
chapters of this report. Appendix G lists the public opinion surveys, 
focus group research, and other supporting studies commissioned by AECL. 

3.11 ISSUES MANAGEMENT SYSTEM 

A large variety of issues were raised by a number of publics during the 
concept assessment phase of the research program. One of the commitments 
made by AECL to participants in the Public Consultation Program was that 
their input would be taken into account during the development of the 
disposal concept. It was recognized that some form of quality assurance 
was required to verify that issues were being addressed. It was also 
determined that such a system would also be important to allow AECL to take 
account of the issues raised outside the Public Consultation Program. 
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An issues management system was developed with the following objectives: 

- to establish a mechanism whereby issues raised by the public, 
technical reviewers, government departments, and other interested 
publics could be recorded in a consistent format; 

- to provide program staff with easy access to information on the 
issues; 

- to provide AECL and Ontario Hydro with a method of monitoring the 
issues to ensure that they were taken into consideration as the 
waste disposal concept was developed; and 

- to enable quality assurance reviews for the assessments being 
conducted on the concept and the documentation of the results of 
those assessments. 

Information has been recorded in a database and is categorized by issue 
topics. Each topic includes a list of specific questions and comments 
pertinent to it. These relate to a wide range of disciplines including 
ethics, sociology, economics, geology, engineering, physics, chemistry, 
biology, mathematics and computer science. Some examples of issues raised 
by the public include concerns about the potential environmental effects of 
a disposal vault, transportation of the waste, long-term effects of a 
disposal facility on groundwater, the adequacy of computer models to 
describe long-term safety, health risks, responsibility to future 
generations, integrity of the Canadian Shield over time, the performance of 
disposal containers, and potential effects on the quality of surface water, 
to name a few. At present, there are approximately 430 issue topics in the 
database, some containing more than 50 related comments. Appendix A 
provides an example of the information that is contained within the 
database. 

The information included in the database has been identified from a wide 
range of sources in the public' domain: 

- responses to the Interim Concept Assessment Documents; 

- published documentation on the Public Consultation Program; 

- reports and documents issued by government departments, 
regulators and the Technical Advisory Committee; 

- published results of a Moral and Ethical Issues Workshop 
sponsored by AECL; 

- submissions made at the Scoping Meetings; 

- the Guidelines for the Environmental Impact Statement issued by 
the Environmental Assessment Panel; and 

- other relevant published sources. 



AECL and Ontario Hydro managers within the research program have been 
assigned the responsibility for addressing the issues contained within the 
database. Responsibilities continue to be assigned as new issues are 
identified. 

The issues management system has provided AECL with a mechanism for 
monitoring emerging issues in nuclear fuel waste management, and ongoing 
interactions with various publics provide valuable insight for determining 
the adequacy with which these issues are being addressed. It has also 
provided a method for ensuring that public input has been taken into 
account in the development of AECL's disposal concept. The authors 
involved in the preparation of the Environmental Impact Statement and the 
Primary References have made use of the issues management system to check 
that nothing important has been missed in the information provided in the 
documentation. Identifying information for inclusion in the issues 
management system is an ongoing process as additional material is 
identified or new documentation becomes available. 

3.12 CONCLUSIONS 

The public's desire for input to various government decisions has increased 
with time, and opportunities for public input provided by governments and 
AECL have attempted to keep pace with this societal development. 

AECL started its public interactions in 1976-77 in the reactive mode that 
was common at the time: minimal public information was offered on technical 
activities, and usually only when absolutely required. In response to the 
public reaction to AECL's activities at Madoc, much more extensive 
"information out" programs were implemented, starting in 1978, and there 
was some opportunity for public involvement in the decision-making process 
when community councils were asked to pass resolutions supporting 
geological field research taking place near their communities. However, 
the policy framework in which the research program was operating did not 
provide an appropriate framework for public participation. It was not 
until the need for public participation in the decision-making process 
leading to the selection of a waste disposal site was recognized that 
significant progress in obtaining public acceptance of the research became 
possible. 

AECL applied community consultation and mitigation techniques to the 
selection of the site for the Underground Research Laboratory in the 
Lac du Bonnet area of eastern Manitoba, and succeeded in mitigating the 
community concern surrounding this facility. Together with the experience 
gained while siting Ontario field research areas, this experience resulted 
in significant lessons being learned about site selection processes. 

It became increasingly apparent that various dimensions of the proposed 
nuclear fuel waste disposal concept were being evaluated on the basis of a 
broad range of social issues. AECL implemented a Public Consultation 
Program on the social issues surrounding the disposal concept and addressed 
the issues raised by the public in the further development of the disposal 
concept. Sociological research in the form of focus groups and public 
opinion surveys supplemented the Public Consultation Program. 



During the development of the disposal concept, scientists and 
communications staff involved in the program who interacted with the public 
worked closely together to ensure that the issues of concern raised by the 
public were understood and considered. Direct interaction with the public 
provided three major opportunities. First, it provided an opportunity to 
hear firsthand the concerns expressed by the public, which helped make us 
aware of alternative viewpoints and the importance the public placed on the 
issues they raised. Second, it provided an opportunity for two-way 
communication and dialogue between the public and those working directly on 
the development of the concept. Pinally, it helped ensure that the 
research program was an integrated program, that is, both technical and 
social aspects were considered during the development of the technology for 
nuclear fuel waste disposal. 

Input received from the public has been important to the development of the 
disposal concept. In addition to information obtained through public 
interaction, information on issues identified from a wide variety of 
sources has been included in an issues management system to ensure that 
issues raised by the various publics would be addressed. 

Feedback from the public was instrumental in the redirection of AECL's 
public involvement activities. The waste management research program has 
been a lengthy one, and the need for flexibility and the willingness to 
adjust approaches to public involvement became increasingly recognized. It 
is likely that, with increased experience and changing societal needs, such 
flexibility will also be required to involve the public in future decisions 
regarding nuclear fuel waste disposal. It is clear that decisions on 
future steps should involve consultation with, and the active participation 
of, the communities and publics potentially affected. Input received 
during the development of the disposal concept contributed to the 
development of the siting principles proposed in Chapter 7, and it is 
anticipated that potentially affected communities would participate in 
putting those principles into practice during a future implementation 
stage. 

4. ISSUES IDENTIFIED BY THE PUBLIC RELATED TO THE NUCLEAR FUEL WASTE 
DISPOSAL CONCEPT 

INTRODUCTION 

One of the objectives of AECL's public involvement program was to identify 
and understand public concerns about disposal so that those concerns could 
be addressed, to the extent possible, by modifying the disposal concept or 
the approach recommended for its implementation. Several specific program 
elements were included to facilitate discussions between AECL and members 
of the public and representatives of special interest groups and to promote 
identification of and further the understanding of issues of concern to the 
public. As described in Chapter 3, a number of public interaction 
activities provided a forum for discussion of the issues during the 
development of the disposal concept. The Public Consultation Program was a 
structured program to identify issues of importance. 



This chapter first discusses some of the underlying social issues that may 
i 

influence public viewpoints about nuclear fuel waste management. The 
approach that the scientists took to the research program, the goals that 
they set themselves and how they identified potential problems and set 
about resolving them are then described. Public views of the issues 
associated with nuclear fuel waste disposal, including the specific issues 
identified in the Public Consultation Program are then discussed in some 
detail, including how the approach taken in developing the disposal concept 
has attempted to address these issues or how they could be addressed by the 
proposed approach to implementation. 

4.2 SOCIETAL ISSUES TEAT POTENTIALLY INFLUENCE PUBLIC VIEWS ON 
NUCLEAR FUEL WASTE MANAGEMENT 

The Canadian nuclear fuel waste disposal concept should not be viewed as 
only a technical response to a technical problem; it exists in the larger 
context of society and a whole range of society's concerns and attitudes. 
Many of these concerns and attitudes are not unique to nuclear fuel waste 
management but apply to technological development in general. 

Issues and concerns expressed by different segments of society, such as 
lack of confidence in technology, lack of trust in governments and 
institutions, public demand for input into decisions about activities that 
affect them, and concern about the use of nuclear energy affect the 
disposal concept and its societal acceptability. These issues and concerns 
are deeply rooted in the social structure and are thus not easily resolved 
(Weart 1988). Development of the nuclear fuel waste disposal technology 
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cannot resolve these broad societal issues, but the issues need to be 
recognized as being important factors potentially influencing its public 
acceptance. Many of the issues reflect fundamental values and beliefs that 
exist within our society, and many represent underlying issues that the 
public would like to see resolved. It will be important therefore that any 
organization charged with the responsibility of implementing the disposal 
concept be cognizant of, and sensitive to, these issues. The conclusions 
drawn in this chapter point to a requirement for effective public 
involvement in decision making, so that the public can have more confidence 
that issues are addressed to the extent possible. Some recommended 
approaches for addressing some of the underlying issues are discussed in 
the remainder of this report. 

We encouraged members of the public who interacted with us to focus on 
issues and concerns specifically related to the disposal concept. They 
raised numerous very specific issues, some of them relating to details of 
the technology and others to its management or possible implementation, and 
these are discussed in Section 4.4. 

Before exploring those issues, it is useful to look at some of the broader 
societal issues affecting nuclear fuel waste management that, in AECL's 
experience, are part of the context within which the public views the 
concept. One of the more significant issues, not addressed in this 
chapter, is the differences that exists between the public's assessment of 
risk and the assessment of risk through technical risk analysis. This 
issue is discussed in detail in Chapter 5. 

i 
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4.2.1 General Issues of Concern to the Public 

Public issues and concerns evolve over time, and the factors that influence 
public views, such as social conditions, political events and direct 
experience, are subject to change. Developers of long-term projects find 
themselves operating in an environment of evolving societal thinking on 
issues. One indication that social issues evolve and public priorities 
change is provided by polling research that monitors and tracks issues of 
concern to the Canadian public. Table 4-1 provides some examples of how 
the importance the public places on various issues fluctuates with time. 
For example, from 1988 February to 1989 January, free trade was at the top 
of Canadians' list of the most pressing issues facing the nation. In 1989 
July, environmental issues had become the top priority and remained 
relatively important over the next year, when the constitution and the 
Heech Lake Accord became the number one issue on the public's agenda. The 
state of the economy steadily rose as a critical public policy issue, 
reaching its peak in 1992 January. Unemployment has remained a very high 
priority for the public, and by 1993 shared the top spot as the issue 
requiring the greatest amount of attention from Canada's leaders (Angus 
Reid Group 1993a). 

Understanding the relative priority placed by the public on nuclear waste 
management in comparison with other environmental policy matters helps to 
determine the degree of public concern about the issue. Nuclear waste is 
not an issue that dominates the public agenda, that is, it is not generally 
raised by respondents to public opinion surveys as a concern unless they 
are prompted to reflect on it. Other issues of the day - the economy, 
unemployment, national unity, air and water pollution - are much more 
likely to be cited as major top-of-mind concerns. 

When Canadians were asked to list, without being given any suggestions, the 
most important environmental issues facing them, they most often mentioned 
water quality (31%), followed by greenhouse effect/depletion of the ozone 
layer (23%), air quality (21%), municipal garbage disposal (20%), and 
industrial pollution (18X). Toxic waste disposal comes further down the 
list at 5%, and nuclear power/waste was mentioned by only 2% of respondents 
(Angus Reid Group 1992a). Similar findings were obtained in surveys 
conducted for the Canadian Nuclear Association and Ontario Hydro (Decima 
Research Limited 1987, 1988; Goldfarb Consultants 1986). However, when 
Canadians are presented with a list of environmental or health issues that 
includes nuclear waste, they rate it as a very high concern (Goldfarb 
Consultants 1986, Slovic et al. 1993). 

Similarly, when they are asked to express an opinion about the importance 
of finding a safe permanent method for disposing of nuclear fuel waste, 
most Canadians feel that it is very important. Surveys conducted for AECL 
have consistently shown that, when asked specifically about nuclear waste 
management, the majority (85%-90%) of the public believes it is urgent that 
Canada implement a permanent disposal method (Vollebergh and McDowell 1981, 
Gallup Canada Inc. 1989, Angus Reid Group 1990, 1992a). ' 
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4.2.2 Confidence in Technolorn 

Despite the fact that Canada is a technologically advanced nation and much 
of its population regularly uses the products of technology, there is a 
segment of Canadian society that lacks confidence in technology. Some 
analysts have suggested that this lack of confidence is based on personal 
experiences where technology has failed to find a solution to a serious 
problem, e.g., a cure for some intractable disease or condition such as 
cancer (Foster 1985), or where technology has failed to perform as 
intended, e.g., the Challenger space shuttle accident (Greber and Anderson 
1989). In addition, the public tends to question technology that is 
perceived as new or threatening (Foster 1985, Greber and Anderson 1989). 

Public distrust of technology may in part be reinforced by the exposure and 
level of importance given to some disasters by the media (Douglas 1985). 
Slovic (1993) points out that events causing negative effects, for example, 
accidents and discoveries of errors, are more visible or noticeable and 
tend to carry much greater weight than events causing positive effects, and 
therefore the whole system by which people receive information tends to be 
"trust-destroyingoo. In addition, initial trust or distrust of technology 
influences a person's interpretation of events, thereby reinforcing prior 
beliefs. For example, 

"Persons who trusted the nuclear power industry saw the events at 
Three Mile Island as demonstrating the soundness of the "defence in 
depth" principle, noting that the multiple safety systems shut the 
plant down and contained most of its radiation. Persons who 
distrusted nuclear power prior to the accident took an entirely 
different message from the same events, perceiving that those in 
charge did not understand what was wrong or how to fix it and that 
catastrophe was averted only by sheer luck" (Slovic 1993, p. 679). 

Focus group analysis has indicated that there is an underlying trend in 
views towards some disillusionment with the supposition that technology is 
a panacea for modern problems. This disillusionment is probably influenced 
by a number of factors, including the experiences of mechanical failures 
with equipment used by people in their daily lives, new information and 
evidence being introduced that reveals new risks associated with previously 
accepted technology, the unlikelihood that humans could be "error-free" 
when implementing technology, and the tendency for technology to become 
obsolete (Pieroni 1980). There is some concern then about placing complete 
trust in experts, particularly when a technology is new or untried (Greber 
and Anderson 1989). 

Uncertainty associated with technology was also expressed by survey 
respondents, who indicated that when considering the safety of geological 
disposal over very long time periods (i.e., 10 000 years in the future), 
they are most concerned about the fact that the technology has not yet been 
proven, therefore it cannot be demonstrated to be safe (59%). The accuracy 
of long-term predictions (22%) and the methods used by scientists to assess 
the risks of disposal (13%) generated a lower level of concern (Angus Reid 
Group 1993b). 



During the Interfaith Program for Public Awareness of Nuclear Issues 
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(IPPANI), the panel that conducted a series of hearings on nuclear power 
noted that the lack of consensus around the questions of risk and degree of 
certainty expected from technology was affected by ideological differences 
with respect to faith in human ingenuity, faith in science, and faith in 
human rationality (IPPANI 1985). These differences were reflected in the 
various positions taken on how to approach the disposal of high-level 
radioactive waste: 

1. "The promoters of nuclear power believe that a solution can be 
found and it can be found in time." 

2. "Opponents are concerned that a solution may not be found and 
therefore advocate that we stop accumulating additional waste 
until we know how to dispose of it." 

3. "A third position postulated a more profound lack of faith in 
human rationality and therefore opposed nuclear development or 
any technological development in which there is significant 
uncertainty concerning the future health and safety of human 
beings" (IPPANI 1985, p. 10). 

The nuclear fuel waste disposal concept is a proposed technical solution 
for the long-term management of nuclear fuel waste, but the technical 
solution has yet to be applied. Although individual components of the 
technology are established, the whole system has not been demonstrated. 
Since nuclear fuel waste has not been disposed of yet, society cannot see 
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for themselves that the whole system works as expected. Public views 
toward the disposal concept may therefore be influenced in part by a 
general lack of confidence in any technologies that are untried. 

Despite this, survey research suggests that there is some public confidence 
in scientists' ability to develop technology for nuclear fuel waste 
disposal. In 1978, 65% of survey respondents felt it was likely that 
scientists could find a safe way to dispose of nuclear waste within 10 
years (Barrados 1979). In 1990, 70% of Canadians indicated that they 
thought it likely that a technology can be developed to manage Canada's 
nuclear fuel waste safely (Angus Reid Group 1990). 

4.2.3 Confidence in Government and Industry 

A lack of confidence in government and industry may be related to a concern 
that these institutions do not recognize problems, or that they ignore them 
until it is too late. Por example, a number of very visible environmental 
and public health protection problems resulted from demonstrated poor 
practices for the management of toxic materials, such as the failure of the 
local Board of Education to respect caveats on land that contained buried 
chemical waste at Love Canal. As well, public trust is affected by 
perceptions that large institutions are not operating in the public 
interest, or have a conflict of interest (Poster 1985, Greber and Anderson 
1989). Since major programs like the development of the disposal concept 
involve government agencies and large industries, they can be directly \ 
affected by these public views. 



Viewpoints expressed during early focus group discussions illustrated this 
general public disillusionment with large institutions. In particular, 
participants questioned institutions' commitment to be accountable for the 
consequences of their actions, their social responsibility when motivated 
by profit, and their commitment to fully inform the public of potential 
consequences of new technology (Pieroni 1980). 

Similarly, focus group research conducted for Ontario Hydro has indicated 
that people do not have a great deal of confidence in government, 
regulations and regulatory agencies. Participants gave examples such as 
the use of asbestos in buildings and mining safety standards "where 
government 'had set regulations, which they claimed would make the 
environment safe for people, only to discover many years later that the 
wrong regulations had been set" (Goldfarb Consultants 1991). A similar 
lack of faith in the application of standards was expressed at scoping 
sessions for the environmental assessment and review of uranium mine 
developments (Wolfe 1992). 

Studies conducted in the United States indicate that the public feels 
antagonistic toward government and industry, and that a lack of trust of 
these institutions is a critical factor underlying the controversies that 
surround the management of technological hazards (Slovic 1993). For 
example, some of the public concern and opposition over siting a high-level 
radioactive waste disposal facility in the United States has been 

/ attributed to a profound distrust of both the United States Congress and 
the United States Department of Energy (Plynn et al. 1992). 

Credibility and trust are important issues in decision making on proposals 
that will have environmental impacts, and independent scientific review of 
technological projects is seen as essential. When the Berger Commission 
examined the impacts of northern pipelines, the Canadian government engaged 
scientists from various government departments to address the issue of 
scientific review. However, it was successfully argued before the 
Commission that, however well-conducted the government's scientific 
analysis might have been, the review needed a group of scientists who could 
offer a perspective independent of government (Hardy Stevenson and 
Associates 1991). 

A persistent issue for scientific and technological development is the need 
for independent investigation and verification, including peer review. 
This independent perspective can contribute to ensuring trust and 
confidence in government and industry because it helps to establish that 
the most effective approach is being taken. As expressed by the panel 
during the IPPANI hearings, 

'There must be openness within the scientific decision-making process. . , . At the federal level where decisions are made concerning 
licensing and regulation for the nuclear industry, the introduction of 
the Technical Advisory Committee on High Level Waste Disposal to the 
AECL and two other technical advisory committees to the AECB have 
provided for broader access of the scientific community to the 
decision-making process and improved the process of scientific and 
engineering peer accountability" (IPPANI 1985, p. 6). 



In the Public Consultation Program, the need to clearly define the review 
process, established under the 1981 Joint Statement for evaluating the 
acceptability of the disposal concept, was raised as an issue (Sections 3.5 
and 3.8.2). Questions were raised frequently about who would conduct the 
hearings, the structure and mandate of that hearings body, the role of the 
regulatory agencies, and the availability and amount of intervenor funding 
(Greber and Anderson 1989). The announcement in 1988 that the concept 
would be subject to a federal environmental review, the subsequent 
appointment of the Environmental Assessment Panel, the definition of its 
terms of reference, the appointment by the Panel of an independent 
Scientific Review Group, and the provision of intervenor funding by AECL, 
all helped to address many of the issues regarding the acceptability of the 
review process. 

Nevertheless, questions remain about the ability of government and the 
political system to decide on the acceptability of the concept in a way 
that meets public needs. Before the appointment of the Environmental 
Assessment Panel, some of the participants in the Public Consultation 
Program expressed the view that the government cannot necessarily be 
trusted to act in the best interests of the public. They feared that 
partisan political and economic interests could supersede public interests 
in environmental policy decisions (Greber and Anderson 1989). Although 
public opinion studies indicate considerable confidence that the 
environmental review can adequately evaluate the safety of AECL's concept 
(Gallup Canada Inc. 1989), some people who have participated in the review 
to date have expressed the view that there is inadequate intervenor funding 
and insufficient time for intervenors to prepare for their participation 
(PEAR0 1990a). 

4.2.4 Reauirements for Public Involvement in Decision Making 

Public involvement in decision making on proposals that affect the 
environment has increased in importance over the past two to three decades, 
among both decision makers and the public. Awareness of environmental 
issues heightened in the 1960s with the recognition that there were 
environmental problems caused by human activities. Consequently, the 
public began to demand a greater say in the decisions affecting them, 
particularly those related to the protection of public health and safety 
and the environment. 

The environment is now defined as including not only the natural or 
physical environment, but also encompassing a human component based on 
socio-economic conditions and factors. The awareness of the potential for 
major impacts, including those on the socio-economic environment, resulting 
from large-scale development projects led to a desire to ensure that social 
values would be integrated into policies and programs and that planning and 
design would incorporate measures to protect the environment. It has been 
suggested that environmental impact assessment originated from the emerging 
public concern over environmental problems and subsequent demands for 
increased public involvement in decision making (Wallace 1985, Wolf 1981, 
Robinson 1982). ( 
By the mid-1970s, it was generally accepted that development could no 
longer be undertaken without taking into account the potential effects on 



the environment. In addition, there was increasing demand that the public, 
because of their concern for the social implications of technological 
development, be allowed to intervene in the traditional activities of 
government agencies and departments. Direct public input was seen as 
desirable and necessary to assist governments in making decisions affecting 
the social, economic and environmental aspects of our lives. 

Public concern about the risk, environmental and quality of life impacts of 
industrial and technological development has never been greater, as 
indicated by the increased importance given to these issues in national 
public opinion polls (Angus Reid Group 1993a). Those potentially affected 
by development projects, and motivated by distrust of both government and 
industry, insist on being meaningfully involved in decisions and want some 
control over the things that will affect them. In these circumstances, 
even expert technical and impact assessment studies and adherence to 
technical safety criteria can be insufficient to achieve public acceptance. 

4.2.5 O~inions about the Use of Nuclear Energy 

About one-fifth of the Canadian population is strongly opposed to the use 
of nuclear energy (Angus Reid Group 1991, 1992b, 1993~)~ and people who 
hold this view have a different perception of the nuclear waste management 
issue than those who support the use of nuclear energy or do not hold 
strong views on its use (IPPANI 1985). 

The views held by some members of the public toward nuclear energy are 
influenced in part by the historical development of the nuclear industry. 
Technology using Nuclear fission was perfected in secret and first brought 
to the public's attention through unprecedented weapons of destruction 
during the Second World War. At the outset of the subsequent development 
of nuclear power for peaceful purposes there was little public debate on 
the issues surrounding nuclear power or, for that matter, on other energy 
developments. The public focus was on industrial expansion, but there were 
some members of society who questioned the direction society was taking, 
and nuclear power represented all of the things that they opposed (Weart 
1988). 

However, at the time, there were few formal mechanisms by which the public 
could question government decisions. 

"The lack of political mechanisms for public debate together with the 
initial culture of secrecy around nuclear development set the stage 
for an adversarial dynamic and has left a legacy of distrust . . . 
Environmental disasters, not necessarily related to the nuclear 
industry, continue to fuel public mistrust of technology in general 
and further promote the adversarial dynamic" (IPPANI 1985, p. 4). 

In many countries, public concerns over the safety and environmental 
consequences of generating electricity by nuclear power has been an 
obstacle to growth in the use of this energy source. The main concerns 
include the potential for accidents, the association in the public's mind 
between nuclear power and nuclear weapons, and the question of how to 
manage radioactive wastes (IAEA 1992). 



Despite the fact that the generation of nuclear waste is often cited by 
opponents of nuclear energy as a reason for discontinuing the use of that 
energy source, action to resolve the waste issue by developing a disposal 
technology has not won support from this quarter. Instead, organizations 
philosophically opposed to the use of nuclear energy have consistently 
called for a national review of the entire question of whether this energy 
source should be used at all and, by extension, whether the waste should 
continue to be generated (Greber and Anderson 1989). Some analysts go so 
far as to suggest that some opponents of the nuclear industry have used the 
problem of nuclear wastes as a means to the end of eventually shutting down 
nuclear power. "Hence they resist plans for deep disposal and advocate 
long-term waste storage, thus ensuring the continuing physical and 
political visibility of the problem" (Blowers et al. 1991). 

In the early 1970s, as commercial nuclear reactors came into service, the 
opposition to nuclear energy in Canada increased. Numerous small local 
organizations of people opposed to the use of this energy source joined and 
formed the Canadian Coalition for Nuclear Responsibility. A national ' 
petition was circulated asking Parliament to conduct a public inquiry on 
nuclear energy. Requests for such an inquiry were sustained through the 
1980s and became a major issue during the public Scoping Meetings held by 
the Environmental Assessment Panel on the nuclear fuel waste disposal 
concept (FEARO 1990a) (hereafter referred to as Scoping Meetings). 

Some groups considered whether they would participate in the review of the 
waste disposal concept at all because the Environmental Assessment Panel's 
terms of reference excluded consideration of reduction of the waste at 
source by reducing the generation of nuclear energy. The Panel chairman 
obtained from the then Minister of Energy, Mines and Resources a commitment 
that the question of the future of nuclear energy would be considered 
during a separate review. Re read this letter into the record at several 
of the Scoping Meetings. Discussions between the federal government and 
the provincial governments (which have constitutional jurisdiction over 
electricity production) on how such an inquiry might be conducted were 
inconclusive. No inquiry has been undertaken, and further discussion and 
debate on this issue can be expected throughout the remainder of the 
review. The question of how widely nuclear power is utilized, or how 
provinces choose to generate electricity, is not something that can be 
answered by the waste disposal concept. The concept is designed only to 
provide a means for the safe disposal of the waste that has already been 
produced, continues to be produced, and may be produced in the future. 

Some groups and individuals philosophically opposed to the use of nuclear 
energy also perceive a conflict of interest on the part of AECL, which is 
both developing the disposal concept and marketing the nuclear technology 
whose application eventually creates the waste, and whose expansion depends 
in part on finding an acceptable waste management solutlon (Greber and 
Anderson 1989, FEARO 1990a). This view may stem from concern that AECL 
might be tempted to gloss over unfavourable aspects of the disposal concept 
in order to ensure that the lack of a disposal solution would not impede 
future sales of nuclear reactors. However, this view is not universally 
held. During focus group discussions conducted for AECL on the disposal i 
concept, it was pointed out by the moderator that many of the scientists 



involved in the research on nuclear fuel waste management were from AECL. 
Participants did not view this as a conflict of interest because they 
regard these people as experts in the field, there are other "impartial' 
academic scientists involved, and the scientists are from many different 
disciplines, not just nuclear energy (Pieroni 1984). The participants 
further indicated that for them confidence in the outcome of the nuclear 
waste management research would be based on an environmental review by 
independent scientists who had not been involved in the actual research. 
Such independent scientific review groups have been established by 
Environment Canada, Natural Resources Canada, the AECB, and by the 
Environmental Assessment Panel. 

4.3 AECL'S APPROACH TO THE RESEARCH AND DEVELOPMENT OF THE DISPOSAL 
CONCEPT 

Scientists and decision makers in the nuclear industry shared the public's 
concerns that nuclear fuel waste should not be allowed to accumulate 
indefinitely, and that eventually some permanent disposal solution would be 
required. During the early years of development of nuclear power, however, 
research on disposal did not seem urgent because the amount of waste that 
would be produced was quite small, and the technology for the safe storage 
of used fuel at the surface had already been developed. Furthermore, 
disposal was not seen as an insurmountable technical problem - the 
challenge of making a nuclear reactor that could produce electricity 
economically appeared to be a much more difficult and complex task. 

\ 
The temporary nature of surface storage of used nuclear fuel, and the need 
for its long-term isolation from people and the environment, was recognized 
before Canadian provincial utilities began constructing reactors. In the 
early 1950s, it was assumed that world uranium resources were quite scarce, 
and that used fuel would be stored, then reprocessed to recover the 
remaining fissionable materials for recycling. Scientists at AECL's Chalk 
River Laboratories developed a way to convert the highly radioactive liquid 
wastes from a future reprocessing plant to a stable, highly insoluble glass 
form for ultimate disposal (Aiken 1954), and Canada adopted a position of 
storing the used fuel in a retrievable way until a decision on its ultimate 
disposition was necessary or desirable (Morgan 1974). 

Public concern about nuclear fuel waste increased during the early 1970s 
when projections for exponential growth in the use of nuclear power were 
common. In Canada, during the latter part of the 1970s, it was projected 
that there might be 60 000 HWe of nuclear generating capacity by the year 
2000 (Merlin 1978), more than three times as much as has actually been 
built. The public concern was that in the absence of a proven method for 
the disposal of the waste, such large-scale growth could create the 
potential for irreversible harm. Moratoria on further nuclear expansion 
pending development of acceptable methods for the disposal of nuclear fuel 
waste were suggested in a number of countries, including Canada (RCEPP 
1978). 

Also during the early 1970s, the first two Pickering reactors came on line 
in Ontario, ushering in the era of full-scale commercial nuclear power, and 
AECL again turned its attention to nuclear fuel waste disposal. The 



challenge was to develop a means to manage the waste so that it would 
neither be a burden on society nor harmful to future generations. There 
were two potential solutions: continued storage, which would require the 
maintenance of skills and the technology to manage storage facilities for 
as long as the waste remained hazardous, termed by some a "nuclear 
priesthood" (Weinberg 1972); or the development of a passive disposal 
technology that would protect the environment and people in the future even 
if they forgot about the waste and ceased to care for it (Prech 1992). 
Because of the inability to guarantee the survival of human institutions 
for the thousands of years that the waste will remain hazardous, the option 
of passive disposal was widely adopted. 

At the international level, scientists had considered the waste management 
options of continued surface storage, transmutation, burial in ice caps, 
disposal under the ocean floor, and transport by rocket to outer space. 
The most practical and feasible option for long-term management of nuclear 
fuel waste appeared to be disposal deep in stable geological formations, 
which were known to have isolated natural toxic materials for very long 
periods of time in a way that protected the present ecosystem at the 
surface of the planet. 

Canada has been at the forefront of research on land-based geological 
disposal. In 1972, a committee formed by AECL, Ontario Hydro, and Eydro- 
Quebec concluded that geological formations offer the best prospect for 
disposal of Canada's nuclear fuel waste (Morgan 1977). 

The development philosophy throughout the Canadian nuclear program had been 
to identify the most attractive approach for Canada and then concentrate 
available resources on that approach. This philosophy was continued in the 
waste management program (Boulton 1978). In 1974, through consultation 
between the Department of Energy, Mines and Resources and AECL, it was 
decided to direct most of the research on disposal of nuclear fuel waste 
toward disposal in plutonic rock prevalent within the extensive area of the 
Canadian Shield in Ontario (Scott 1979). The decision was based on studies 
carried out by three branches of Energy, Mines and Resources: the 
Geological Survey of Canada, the Earth Physics Branch, and the Canada 
Centre for Mineral and Energy Technology. 

In 1978, the governments of Canada and Ontario established the Nuclear Fuel 
Waste Management Program "to assure the safe and permanent disposal" of 
nuclear fuel waste (Joint Statement 1978). Responsibility for research and 
development on "disposal in a deep underground repository in intrusive 
igneous rock" was allocated to AECL. Responsibility for studies on interim 
storage and transportation of used fuel was allocated to Ontario Hydro. 
The Ontario government also directed Ontario Hydro to provide technical 
assistance in its areas of expertise to assist AECL in the research and 
development on disposal. 

The objective of waste disposal was stated to be "to isolate and contain 
the waste material, so that no long-term surveillance by future generations 
will be required, and that there will be negligible risk to man or his 
environment at any time" (Boulton 1978). The proposed disposal concept is 
designed to achieve this objective by providing multiple barriers to 



protect humans and the natural environment from both radioactive and 
chemically toxic contaminants in the waste. These barriers would be the 
container; the waste form; the buffer, backfill, and other vault seals; and 
the geosphere (Figure 4-1). To perform effectively as barriers 

- the container should isolate the waste form from groundwater by 
maintaining structural stability and resisting corrosion; 

- the waste form should retain contaminants under expected vault 
conditions; 

Multiple Barrier 
Containment 
Multiple barriers will inhibitlhe 
movement 01 conlaminants to the 
surface 

The Waste Form 
Used~fuel bundles wnslst of solid 
ceramic pellets ( la)  In corrosion- 
resistant metal lubes (Ib). 
The waste lorm could also be solidified 
high-level waste from reprocessing of 
used fuel (not shown). 

Containers 
Waste form would be sealed In long 
lasting containers (2). 

Buffer 
Containers would be surrounded by a 
clay-based buffer (3) to inhibit 
groundwater movement around the 
containers. 

~ 
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Critical locations such as the entrances 
to disposal rooms would be sealed with 
clay-based or cement-based seals. 

The Rock 
The massive rock barrier (7) would 
provide a stable environment for long- 
term proteclion. 

FIGURE 4-1: Multiple-Barrier Disposal System 



- the vault seals, which include the buffer and backfill, should limit 
container corrosion, waste-form dissolution, and contaminant movement 
by inhibiting the flow of groundwater in the vault and controlling the 
chemical environment in the vault; and 

- the geosphere should protect the waste form, container, and vault 
seals from disruptions from natural events and human intrusion; 
maintain conditions in the vault favourable for long-term waste 
isolation; and limit the rate at which contaminants from the waste 
could move from the vault to the biosphere. 

Use of multiple barriers provides a degree of backup in the system so that 
if one component does not perform quite so well as expected, the protection 
provided by the entire system is not jeopardized. 

Once decisions had been made on where to concentrate the effort, however, 
there remained the considerable challenge of determining how a disposal 
system would function in the long term and of providing convincing evidence 
that it could work. In other projects that represent a "first-of-a-kind" 
application of a technology, it is possible to demonstrate that the 
technology will achieve its purpose by building a prototype or smaller- 
scale working version and observing how it performs for a relatively short 
period (this was done for the first nuclear power reactors). This is 
possible because the period of observation, although short, can represent a 
significant percentage of the expected period of operation (or 
performance). 

In the case of a disposal facility, some aspects of operation could be 
demonstrated in the same way, for example, putting the waste in containers, 
placing the containers surrounded by buffer in disposal rooms, and 
backfilling and sealing the disposal rooms. However, the long-term 
performance over many thousands of years cannot be demonstrated by direct 
observations made for a period of only a few years. 

As a result, in the research and development program, the focus was put on 
understanding 

- how the components of a disposal vault could behave, 
- what range of conditions could exist in a disposal vault in plutonic 

rock of the Canadian Shield, 
- how contaminants could be released from the waste under the conditions 

expected in a disposal vault, 
- what processes could affect the pathways for movement and the rate of 

movement of contaminants through the vault and from the vault to the 
surface environment, and 

- how humans and the natural environment could be affected by 
contaminants that reached the surface environment. 

For example, scientists undertook research on (AECL 1994a) 

- the behaviour of potential disposal containers, in order to design and test long- 
lived containers and estimate their pe?formance under vault conditions. This 
included research on corrosion of different container materials; 



the processes that might initiate corrosion, such as surface 
scratches, as well as the potential weak points in containers, 
such as poor welds or buckling and cracking under pressure; and 
how design and quality control procedures might prevent such 
problems. 

- the nature and behaviour of nuclear&l waste in order to estimate the potential 
rate of release of contaminants under vault conditions. This included 
research on the proportions of different radionuclides in the 
waste and the different rates at which the radionuclides decay to 
stable (non-radioactive) material over time. It also included 
investigating the potential chemical reactions between the ground 
water of the Canadian Shield, the waste, the container and other 
things in the vault and developing potential waste forms from 
reprocessing such as ceramics and glasses, in case it should be 
decided in the future to reprocess and recycle the used fuel. 

- the behaviour of potential sealing materials, in order to develop the means to 
seal up the vault and to estimate the potential rate of movement of contaminants 
through the seals. This included studies of both clay-based and 
cement-based sealing materials for use as a buffer around the 
containers; filling material for the excavated openings; grout 
for fractures in the rock; and bulkheads or plugs in rooms, 
tunnels, shafts and boreholes. 

- the behaviour of plutonic rock in the Canadian Shield, the movement of water 
in the rock and the factors that govern the rate of movement, such asfractures. 
This included studying the effects of the disposal vault, such as 
damage from excavation and heat from the waste; the potential 
movement of contaminants through the rock; and the potential for 
future natural events, such as earthquakes and glaciation, to 
affect the integrity of the rock. It also included developing 
methods for screening and evaluating potential disposal sites. 

- the surface environments typical of the Canadian Shield, in order to estimare 
the potential transport of contaminants rhrough the biosphere and the potential 
radiation dose to people, plants and animals living at the surface thousands of 
years from now. This included research on the extent to which 
contaminants from the waste arriving at the surface could be 
diluted and redistributed by wind and surface water and 
sonsentrated in sediments, soils, or organisms in the food chain. 
It also included determining the characteristics of the "critical 
group"* in order to make estimates of the risk from a closed 
disposal vault for comparison with the AECB's regulatory 
criterion for risk. 

- engineering designs of disposal facilities and transportation systems, in order to 
assess the feasibility, cost and safety of disposal. This research included 

' The "critical group" is a hypothetical group of people assumed to live at 
a time and place and in such a way that its risks from the closed 
disposal vault would likely be the greatest. 



developing a conceptual engineering design of a disposal facility 
and evaluating its performance and doing large-scale tests and 
demonstrations in the Underground Research Laboratory in Manitoba 
and in an old Swedish iron mine as part of the International 
Stripa Project. It also included manufacturing a full-scale 
demonstration cask for transportation of used fuel. 

- the means to evaluate the efects of nuclearjkl waste disposal on human health 
and the natural environment. This included identifying the factors 
important to safety; developing, testing, and evaluating 
assessment models and computer codes used for assessment; 
estimating the potential effects of disposal; and analyzing the 
sensitivity of the estimates to changes in various parts of the 
disposal system. 

A considerable part of the work involved making estimates of the potential 
consequences of disposal for thousands of years into the future, including 
the uncertainties and variabilities. AECL developed a computer program 
specifically for this purpose. It is used to analyze the performance of 
the entire disposal system and to provide an understanding of the 
relationship between the behaviour of the system components and the 
potential effects of disposal. 

This system-model contains linked mathematical models of the disposal 
vault, the rock and the surface environment. In general, these models are 
simplified representations of the processes affecting the release and 
movement of contaminants from the waste. More detailed models of some of i 
the processes, such as groundwater flow, are also used in the development 
of the system-model and to complement, calibrate, or verify portions of the 
analysis done using the system-model. The system-model is discussed in 
detail by Goodwin et al. (1994). 

Much of the discussion with Public Consultation Program participants 
focused on technical issues and concerns related to the concept so that 
AECL could ensure that these issues and concerns were considered and 
addressed in the development of the disposal concept. The public brought a 
nonscientific perspective to bear on the problem, raising some issues that 
had not been anticipated by the scientists or putting others in a different 
context. Nevertheless, it became apparent that there was often a close 
correspondence between factors identified by the scientists as important in 
assessing the long-term performance of a disposal system and issues or 
concerns raised by participants in the Public Consultation Program. The 
specific issues raised by the public are discussed in the following 
section. 

4.4 ISSUES RELATED TO THE DISPOSAL CONCEPT 

The Guidelines for the Environmental Impact Statement issued by the 
Environmental Assessment Panel request that in discussing public viewpoints 
associated with various aspects of nuclear fuel waste management, those 
specific to northerners and aboriginal peoples be identified. The Panel 
held Scoping Meetings in fourteen locations, two of which were in northern 
Ontario (Thunder Bay and Sudbury). Many of the viewpoints expressed during 
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the sessions in northern Ontario dealt with equity issues related to the 
disposal of nuclear fuel waste in the north. We have assumed that when the 
Panel requested information on the viewpoints of northerners, it meant the 
views of northern Ontario residents. Where applicable, the views of 
northern Ontario scoping presenters will be highlighted. 

Some information on the viewpoints of northern Ontario residents is 
available from survey data. Although the public opinion studies AECL 
commissioned have not specifically focussed on northern Ontario, the 
surveys included augmented samples* in that region to increase the 
reliability of the findings from the smaller subsamples. The survey 
research firms defined the boundaries of northern Ontario based on 
enumeration areas for the Canadian census. Throughout this chapter, the 
views of northern Ontario survey respondents will be noted where there are 
apparent differences from the rest of the sample. 

AECL was unsuccessful in encouraging aboriginal peoples to participate in 
the Public Consultation Program (Section 3.9). Therefore, information 
about the views of aboriginal peoples presented in this chapter comes 
mainly from the presentations made to the Environmental Assessment Panel 
during the Scoping Meetings and the special workshop held by the Panel on 
aboriginal issues and concerns (PEAR0 1990a, 1990b, 1991). Aboriginal 
perspectives on the ethical aspects of nuclear fuel waste management are 
provided in Section 6.6, and a discussion of aboriginal considerations in 
siting is found in Section 7.3.4. 

The issues discussed in this section are those derived mainly from input 
received during the Public Consultation Program (Section 3.8) and 
identified by the participants as being of significant importance.** The 
issues are highlighted in italics throughout this section. The information 
from the Public Consultation Program is supplemented by results of focus 
group studies and public opinion surveys commissioned by AECL and Ontario 
Hydro, and by viewpoints expressed during the Scoping Meetings. 

Input provided by the public to AECL, and reconfirmed during the Scoping 
Meetings, has indicated that public health and safety is the dominant 
concern related to the nuclear fuel waste disposal concept. The concern 
for health and safety is also evident in other issues frequently raised, 
such as the effectiveness of the disposal technology to ensure long-term 
isolation of the radioactive waste, uncertainty associated with long-term 
safety assessments, the need to monitor and be able to retrieve the waste, 

* Augmented samples involve additional interviews within a region or among 
a specific socio-demographic group in order to increase the reliability 
of the findings for that specific segment of the population. The data 
are weighted to maintain proportional representation of the entire 
population. 

** A complete listing of the issues raised during the Public Consultation 
Program is provided by Greber and Anderson (1989) and by Pat Delbridge 
Associates (1989). 



comparison of the disposal concept with alternative options, the security i 
of the radioactive waste and the disposal facility, the development of 
emergency response preparedness, transportation of nuclear fuel waste to a 
disposal facility, and the process and decisions concerning the selection 
of a site for a disposal facility. 

4.4.1 Effects of Radiation on Public Health and Safety 

The main underlying concern about nuclear fuel waste management is the 
potential effect of radiation on public health and safety, both during 
operation of a disposal facility and after decommissioning and closure. 
This concern has been highlighted by the public and their input has helped 
to reinforce the importance of the major objective of the Canadian Nuclear 
Puel Waste Management Program, namely the protection of humans and the 
natural environment from the radiological effects of nuclear fuel waste in 
the short and long term. Detailed discussions of the components of the 
research program developed to meet this objective are found in AECL 
(1994a), Grondin et al. (1994), Goodwin et al. (1994), Davis et al. (1993), 
Johnson et al. (1994a, 1994b), and Davison et al. (1994b). 

Participants in the Public Consultation Program (Greber and Anderson 1989) 
and presenters at the Scoping Meetings (PEARO 1990a) were concerned that 

- chere may be potential health effects for people living in the vicinity of a 
disposal facility, and for personnel during transportation and operation; 

i 
- there may be potential radiological effects on the food chain and local i 

wafer supplies; 

- nuclear waste disposal may increase the possibility of exposure of the 
population to radionuclides, thereby increasing the risk of cancer; and 

- there is a need for more research on the effects of radiation on human and 
animal populations, the food chain and the environment. 

The relationship between radiation and cancer appears to be the key 
concern. Discussions with groups during the Public Consultation Program 
revealed that some people believe there is no safe level of radiation, and 
are concerned that there is already an increasing level of exposure to, and 
hazard associated with, low levels of radiation. Some groups believe that 
the nuclear industry underestimates the health effects of low-level 
radiation, and fear that a nuclear fuel waste disposal site would be a 
source of low-level contamination posing a health hazard to neighbouring 
communities (Greber and Anderson 1989). Focus group participants feared 
risks related to increased incidence of cancer, increased chances of 
genetic defects, and other illnesses that are currently unknown but may 
manifest themselves in the future (Pieroni 1986). Some Public Consultation 
Program groups suggested that epidemiological research should be undertaken 
in the region selected as the site for a disposal facility (Greber and 
Anderson 1989). Submissions made during the Scoping Meetings also 
suggested that baseline health studies of potentially affected communities 
be conducted prior to construction of a disposal facility, and be continued 
throughout the lifetime of the facility (PEARO 1990a). 
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Many people consider the risks associated with nuclear waste disposal to be 
exceptional, and that it is inappropriate to compare these risks with other 
"well-known" risks. Risks of a voluntary nature associated with lifestyle 
or occupational choices (e.g., smoking, flying, working in a uranium mine) 
that might cause cancer from radiation are viewed differently than 
environmental risks to which one is involuntarily exposed (Greber and 
Anderson 1989). Foster (1985) suggests that the public view of the unique 
hazard of nuclear waste is based on the radiological nature of the waste. 
Be suggests that many people are uncertain as to the comparative nature of 
the risks associated with nuclear and chemicalwastes, but are quite 
convinced there is a difference. One factor is that nuclear waste is 
believed by the public to present a more severe risk in the long term. 
Chemical wastes, by comparison, are seen to be a more immediate problem, 
although actually in many cases they may constitute a greater long-term 
threat because of their permanence. 

The most recent survey commissioned by AECL clearly indicates that the 
radiological hazard of the waste has an effect on public views about the 
safety of disposal. The longevity of the radioactivity in the waste and 
the link between radiation and cancer, along with concerns about 
transportation of the waste from reactor sites to a disposal facility and 
the potential for accidents, were considered priority issues (Angus Reid 
Group 1993b). 

Some presenters at the Scoping Meetings (FEARO 1990a) placed importance on 
assessing radiological effects not only on human populations, but also on 
other components of the ecosystem. This view is illustrated by the 
following statements: 

- predictive models wed to estimate potential radiological effects of disposal 
quantify the impacts of exposure only at one end of the food chain, mainly 
humans; and 

- the models do not assess the impact of radiological exposure on other species, 
nor the effect on humans who might rely on lower species for their livelihood. 

This was particularly important to aboriginal presenters, who expressed the 
view that they are more vulnerable to the consequences of radioactive 
contamination of the biosphere because of their spiritual, cultural and 
economic reliance on the natural environment, and therefore they are at 
greater risk (FEARO 1990a). 

Discussion 

The public's fear of radiation is real and very deep-seated. Various 
explanations have been advanced, ranging from the idea that it is a phobia 
similar to the fear of spiders and snakes (Dupont 1980) to the suggestion 
that it is a rational fear of the unknown (Blowers et al. 1991). 

As early as the 1950s, it was suggested that the fear of radiation is 
somehow unique, and has "qualities and mysteries which are peculiar unto 
itself" (World Health Organization 1957). 



"Thus, the risk of being killed in an automobile accident, which is 
( 

immediate and visible, and the danger from tobacco, which is delayed, 
both appear as much more real and credible than the dangers of 
radiation, yet most people continue to drive and smoke without 
apprehension. It has been suggested that the peculiar qualities of 
radiation are that it is invisible, unheard, unsmelt, untasted and 
unfelt, apparently infinitely powerful, yet springing from an almost 
infinitely small source, and - as (far as) the individual is 
concerned - uncontrollable" (World Health Organization 1957). 

The factors that influence the public's reaction to potential radiation 
exposure are not easily resolved by additional research or the provision of 
technical information. The effects of voluntariness and controllability on 
the public's assessment of a risk are extremely important and are discussed 
in Chapter 5. 

Governments and the nuclear industry shared the public's concern regarding 
the effects of disposal on health and safety. That is why the Nuclear Fuel 
Waste Management Program was established and why protection of human health 
and the natural environment is the primary objective of the disposal 
concept and of the regulations of the Atomic Energy Control Board 
concerning waste disposal. 

Some of the public concern about health and safety stems from the 
uncertainty associated with the health effects caused by low doses of 
radiation. There is uncertainty because the frequency of serious health 
effects caused by low doses of radiation, such as those received from 

i 
natural background radiation, is so low that it cannot be measured 
reliably. In addition, the same effects can be caused by common factors 
other than irradiation. The U.S. National Academy of Science Advisory 
Committee on the Biological Effects of Ionizing Radiation, which reviews 
the results of epidemiological studies and other research data on 
biological effects of radiation, has noted that no increase in the 
frequency of cancer has been documented in populations residing in areas of 
high natural background radiation (BEIR 1990). The Atomic Energy Control 
Board regulatory criterion for the risk from disposal is associated with a 
dose much lower than the doses from natural background radiation. 

The AECB has issued regulations that establish limits on the risks to 
people that would be permitted from the disposal of radioactive waste (AECB 
1987b). Anyone proposing to dispose of radioactive waste would have to 
satisfy the regulator by means of a quantitative analysis that the risk to 
a member of the "critical group" is no greater than one chance in a million 
per year of a serious health effect, for at least 10 000 years into the 
future. 

The research to assess whether the disposal concept could meet such strict 
regulations included studies of the potential movement of radionuclides 
from the waste through the biosphere, and their potential impact on plants 
and animals. The results of this research are described by Grondin et al. 
(1994), Goodwin et al. (1994) and Davis et al. (1993). 

i 
The public desire for health studies has also been addressed in the 
disposal concept. Emissions from a disposal facility would be monitored, 



( 
as would the health of workers, in compliance with regulatory requirements. 
These measures are described by Simmons et a1 (1994). While it is unlikely 
that the populations around a disposal vault would be large enough to 
provide statistically valid information from public health monitoring, such 
studies could be undertaken if desired. 

It would be essential that concerns over public health and safety be 
identified, addressed, assessed and managed in consultation with the host 
community for a disposal facility. Impact management measures, including 
joint planning, information management, monitoring and contingency planning 
could be developed to ensure the preservation of community standards for a 
healthy environment and lifestyle. These measures would be negotiated with 
the host community during implementation of the disposal concept (Grondin 
et al. 1994). 

4.4.2 Effectiveness of the Disaosal Technology 

Issues related to the effectiveness of the disposal technology to ensure 
long-term isolation of the radioactive waste are closely related to 
concerns about the potential effects of radiation on public health and 
safety. A major public concern with respect to the effectiveness of the 
disposal technology is that radioactive materials might escape from the 
disposal vault and pose serious health problems for people and harm the 
natural environment. For the most part, the performance of the disposal 
system is seen by the public to rely on the effectiveness of engineered 
barriers, specifically the disposal containers, and on the geological 
stability of the host rock. 

Durabilitv of Disaosal Containers 

Given the long time periods for which some of the radionuclides in the 
waste remain hazardous, the durability of the disposal containers was seen 
as a particularly important issue among groups in the Public Consultation 
Program (Greber and Anderson 1989, Pat Delbridge Associates 1989). The 
groups raised such issues as 

- the ability of the containers to withstand pressure underground and the efect of 
radioactivity on the strength of the containers; 

- the implications of rhe heat generated by radioacrive decay for the durability of 
the disposal containers; 

- the potential for corrosion of the disposal containers due to the presence of 
water in an underground disposal vault; and 

- the degree of certainty that can be expected in projecting how long the disposal 
containers will last given the limited experience in the use of the materials for 
long-term containment of hazardous substances. 

They felt that assurances are needed about the reliability and durability 
of the containers to prevent the release of radioactivity, and remedial 
measures are required in the event that something unpredicted happens. 



Similar issues and concerns were raised during the Scoping Meetings, as 
well as concern that the heat from the waste might cause cracks in the 
disposal containers or surrounding rock, which may go undetected for 
hundreds or thousands of years. Some also expressed their concern about 
the ability of engineered and natural barriers to contain radioactivity and 
prevent release to the environment, particularly after closure of the vault 
(PEAR0 1990a). 

Geological Stability 

The effectiveness of the disposal technology to prevent the release of 
radioactivity from the vault is seen by the public to also rely on the 
geological stability of the host rock. Concerns have been raised that the 
stability of the disposal vault might be threatened by such things as 
changes in the rock formation as a result of excavation, natural disasters 
and human intrusion or development. The following concerns were raised by 
groups during the Public Consultation Program (Greber and. Anderson 1989): 

- The excavation required for the construction of a disposal vault, and the depth 
of excavation proposed, may pose a potential threat to the geological stability 
of the rock in which a disposal vault would be located because the deeper the 
excavation, the greater the potential for stress-induced fracturing. 

- Blasting and drilling might change or "destabilize" the rock, have implications 
for the stability of the vault, and have the potential to create pathways through 
the rock for the migration of radionuclides. ( 

- Earthquakes and other natural phenomena such as meteorites or glaciation 
might affect the stability of the disposal system. 

- Human intrusion or development (e.g., drilling wells for a source of drinking 
water, or future mining exploration) might jeopardize the stability of the 
disposal system. 

- Mega-projects, such as major water diversion projects (e.g., the James Bay 
Project) could impact on the geological and hydrological characteristics of the 
Canadian Shield that, in turn, could have a potential effect on the integrity of 
the disposal system. 

Public concerns about the durability of dtsposal containers and geological 
stability may, in part, be related to the issue of -trust and confidence in 
technology (Section 4.2.2, Chapter 5). The types of concerns expressed 
centre around the question of whether the proposed technology can 
effectively protect people and the environment from exposure to 
radioactivity. The limited experience and the uncertainties associated 
with containing radioactive materials and the effects of natural events and 
human activities over the long term contribute to the public's concern. 

As discussed in Section 4.3, extensive research was undertaken to develop a 
thorough understanding of each barrier, such as the resistance of the waste 
form itself to dissolution in groundwater, the durability of the 



containers, the effectiveness of sealing materials, the movement of 
groundwater, and the stability of geological formations. The scientists 
also examined the effects of excavating the vault and emplacing heat- 
generating waste, and they developed the means for investigating potential 
sites and determining whether they have geological characteristics 
favourable for safe disposal. 

Assessment of the long-term performance of a disposal vault based on a case 
study (Goodwin et al. 1994) indicates that human health and the natural 
environment would be well protected even if all the containers failed 
within 6000 years and there was a water well used for drinking and 
irrigation that produced water containing contaminants from the waste. 

Research on container performance indicates that containers could be 
designed so that most would last for tens of thousands of years under 
conditions expected in a disposal vault (Johnson et al. 1994b). Evaluation 
of the potential risk associated with natural phenomena, such as 
earthquakes and glaciation, and unintentional human intrusion by 
exploration boreholes has led to the conclusion these would neither 
increase the risk from a disposal vault significantly within 10 000 years 
nor lead to sudden or dramatic increases in risk beyond 10 000 years 
(Davison et al. 1994b). 

4.4.3 Uncertainty Associated with Long-Term Assessment 

Many concerns about the safety of nuclear fuel waste disposal raised in the 
Public Consultation Program stem from the uncertainty associated with 
assessing potential effects in the long term. Input received from the 
public during the development of the disposal concept indicates there is 
some concern about the approach to risk assessment and the lack of a 
physical demonstration of the safety of disposal. This leads many members 
of the public to seek absolute guarantees of safety. 

Risk Assessment 

Groups involved in the Public Consultation Program have indicated some 
uneasiness about relying on predictive modelling to assess the risk 
associated with the disposal of nuclear fuel waste. In addition, there 
were concerns about the differences in scientific and public perspectives 
on risk associated with nuclear fuel waste management. Input received 
(Greber and Anderson 1989, Pat Delbridge Associates 1989) included the 
following: 

- Frequent updating and re-evaluation of the models used in the risk assessmew 
work is essential, and the models and analysis should consider worst-case 
scenarios. 

- Relying on computer modelling to predict impacts far into the .future is 
problematic, and the accuracy of results is debatable because of the extremely 
long time frame associated with the radiological hazard of the wasre. 

- The reliability of computer models is questionable because of the possibility of 
computer bugs and viruses, the possibility of human error, the possibiliry of 
sabotage, and the dzficulty in validating the results. 



- The accuracy and reliability of computer simulations depends on the credibility 
of the people developing predictive models. 

- The probabilistic approach taken in determining risk associated with the 
disposal of nuclear fuel waste by the scienriJic community (probability times 
consequence) is not universally accepted by the public. 

- The public has drflculty understanding the concept of risk assessment, and 
there is a need for education to increase public acceptance of risk assessment as 
an evalwion tool. 

Some presenters at the Scoping Meetings were concerned about the 
implications for safety if calculations and predictions made today prove to 
be wrong in the future (FEAR0 1990a, 1990b). 

Public Consultation Program results indicate that people do not pay much 
attention to the probability of an accident, but rather look at the worst 
case, assuming that such an event will occur. Thus, the possible 
consequences of that accident emerge as the main concern (Greber and 
Anderson 1989, Pat Delbridge Associates 1989). This is consistent with the 
findings of focus group research on risk perspectives, which show that 
participants were more concerned about the "threat" or the consequences of 
an event than about its chances of occurring. The public is more concerned 
about the consequences of the worst accident that could occur than about 
the probability of an accident (Pieroni 1980). 

Demonstration of Safety 

Some members of the public have expressed surprise that the research 
program has not included actual testing of disposal of some waste in order 
to demonstrate or verify that the concept is safe. The following comment 
was often made by groups involved in the Public Consultation Program: 

- The inability to provide, in advance of proceeding with disposal, a physical 
demonstration that the concept is safe, or empirical evidence to prove the safety 
of disposal, heightens the sense of uncertainty about the potential risks of 
nuclear@l waste disposal. 

A question (see Table 4-2) was included in public opinion surveys 
commissioned by ABCL in 1984 and 1986 to determine whether other members of 
the public also felt a physical demonstration of disposal was important. 
Participants were informed that nuclear fuel waste management research does 
not include testing the actual disposal of nuclear waste, but involves 
extensive laboratory and field research work to predict what will happen to 
the waste far into the future. As Table 4-2 indicates, few people felt 
that scientific analysis alone was sufficient to prove that the disposal 
concept is safe. Most felt it was necessary to build a facility to test 
the concept before people will believe that the waste can be safely 
disposed of. Of those people who felt a test facility is needed, about 
half consider a period of 20 years or less as adequate to demonstrate 
safety. Fewer northern Ontario residents were likely to indicate that 
scientific analysis is sufficient, compared with other residents of the 
province, and they were more likely to feel they need more information in 
order to give an opinion (Greber 1986, Canadian Gallup Poll 1986). 



TABLE 4-2 

VIEWS ON DEMONSTRATING SAFETY OF THE DISPOSAL CONCEPT 

(Greber 1986, Canadian Gallup Poll 1986) 

Gallup Ontario Omnibus Study 

1984 June 1986 April 

Northern Northern 
Ontario Ontario Ontario Ontario 

Scientific analysis is 
sufficient 12% 8% 19% 12% 

Need more information 20% 31% 21% 29% 

Test facility is necessary 58% 46% 54% 55% 

Unsure 1 0% 15% 6% 4% 

Question: "The nuclear fuel waste management research does not 
include testing the actual disposal of nuclear waste 
[but involves extensive laboratory and field research 
work to predict what will happen to the waste far into 
the future]. Do you think this scientific analysis is 
sufficient for proving the disposal concept is safe, or 
do you think it is necessary to build a test facility 
to demonstrate the concept before people accept that 
the waste can be safely disposed of?" 

In 1986, the section in brackets was worded "In order 
to determine whether underground disposal is safe, 
scientists use computer models based on extensive 
laboratory and field research work to predict possible 
environmental consequences for thousands of years in 
the future". 



Focus group research has indicated that public acceptance of disposal would 
i 

depend largely on public confidence in the research program. Participants 
suggested that public confidence may be obtained by a physical 
demonstration or testing of the concept to give assurances of the safety of 
the disposal method. For some, this meant monitoring the wastes in a 
disposal facility to verify safety (Pieroni 1986). 

Assurances of Safety 

Concerns about the uncertainty of long-term assessments and the lack of a 
physical demonstration have resulted in an expressed desire by the public 
for some assurance of the safety of disposal. Groups involved in the 
Public Consultation Program (Greber and Anderson 1989, Pat Delbridge 
Associates 1989) have suggested, for example, that 

- the preclosure phase should include continued research, very derailed 
monitoring, and retrieval mechanisms; 

- there should be assurances that the facility proponent will take care of people's 
safety; 

- personnel and environmental healch and safety studies must be conducted; 

- adequate occupational and environmental protection measures must be 
developed and put in place; 

i 
\ - the concept must remain flexible in order to incorporate potential new 

information and technological innovations, and to address public concerns; and 

- flexibility should be emphasized to retain all possible options for ensuring safety 
after closure. 

Sociological research also provides an indication of what kinds of 
assurances people would require to gain confidence in the safety of 
disposal. Focus group participants suggested that an objective expert 
panel, perhaps composed of scientists, government regulatory agencies and 
international agencies, should set safety standards and ensure their 
implementation throughout the preclosure period (Pieroni 1984). They also 
felt that safety standards should be the highest possible, with a 
commitment to continued research to increase this safety level. In 
addition, they recommended that a commitment to monitoring the disposal 
site would help to deal with the fact that no absolute assurances can truly 
be given. It was felt that monitoring would help provide assurance of the 
safety of the site, and would demonstrate the scientific community's 
awareness of and sensitivity to public concerns (Pieroni 1984). 

In a 1992 opinion poll commissioned by AECL (Angus Reid Group 1993b), 
survey respondents were asked to rank the most important considerations for 
ensuring the safety of nuclear fuel waste disposal (Table 4-3). The 
ranking reveals that the public currently places priority on environmental 
monitoring and adherence to regulatory safety criteria. 



TABLE 4-3 

PRIORITIES FOR ASSURING SAFETY OF NUCLEAR WASTE DISPOSAL 

(Angus Reid Group 1993b) 

Angus Reid National Omnibus Study, 
1992 December 

First Second Third Overall 
Priority Priority Priority Priority 

Environmental monitoring of water 
resources and the food chain at 
and around the disposal site 29% 27% 17% 73% 

Regulatory criteria for the 
protection of human health and 
the environment are adhered to 22% 22% 21% 65% 

Wastes are permanently disposed 
of so that we don't rely on long- 
term controls to provide security 
and safety 27% 15% 16% 58% 

Geological stability of the site 
where a disposal facility would 
be located 13% 18% 22% 53% 

Disposal facility is located 
in a remote area 7% 13% 13% 33% 

Question: "Safety is an important consideration in making decisions about 
nuclear fuel waste management. Which of the following five 
considerations would you say is the most important for assuring 
the safety of nuclear fuel waste disposal? And which is second 
most important? And of the three remaining considerations, 
which would you say is most important for assuring the safety of 
nuclear fuel waste disposal?" 



Discussion 

P he public's uncertainty about the safety of disposal is thought to be 
heightened by the new and unfamiliar nature of the technology and the long 
time periods involved. One possible explanation for public uncertainty is 
a lack of confidence in technology in general (Section 4.2.2). Another is 
related to the fact that since no country has yet constructed and put into 
operation a facility to permanently dispose of nuclear fuel waste, there is 
no track record or direct experience with disposal. A lack of trust in 
government and industry may also contribute to the degree of uncertainty 
among the public about the ease with which disposal can be achieved 
(Section 4.2.3). 

The differences between the way the public evaluates risk and the way risks 
are evaluated through technical risk analysis are considered to be a 
significant factor influencing public views on nuclear fuel waste 
management and public acceptability of the disposal concept. Chapter 5 
discusses this in detail and suggests some potential approaches to 
resolving the issue. 

One of the fundamental issues with nuclear fuel waste disposal is that 
there will always be some uncertainty about the performance of any disposal 
system. This is not unique to waste management, as all human endeavours 
involve uncertainty. However, in the case of nuclear fuel waste disposal, 
uncertainty seems to be especially important because of the long time 
frames involved. In doing the long-term assessment, models simulate 
processes taking place within a complex natural environment that has been 

( 
modified by the construction and operation of the disposal facility. The 
mathematical description of such a disposal system entails considerable 
uncertainty resulting from unknown processes; changes with time; use of 
assumptions and approximations; errors in programming, data, and 
measurement; and natural unsystematic variation in the system (Dormuth 
1992). Although measures can be taken to reduce and quantify this 
uncertainty, it cannot be eliminated. The AECB (1987) took this into 
account specifically when establishing the risk criterion to be 
"sufficiently low so as to allow for uncertainties in exposure scenarios 
and their consequences." 

The approach taken by the scientists Qho developed the Canadian disposal 
concept was to try to reduce the uncertainty as much as possible by 
understanding the fundamental chemical and physical processes that will be 
at work in the disposal vault, and then using mathematical models to assess 
what might happen in the long term. 

The long-term assessment evaluates the performance of the disposal system 
in terms of criteria, guidelines, and standards for protection of human 
health and the natural environment. This assessment integrates all the 
relevant information from site investigations, laboratory studies, informed 
judgment, and simulations of the disposal system. The intention is not to 
provide a prediction of future effects; rather, the intention is to 
overestimate the magnitude of potential adverse effects, in order to assist 
in judging whether the adverse effects would be lower than the limits 
established to protect human health and the natural environment. 



\ Using this approach to long-term assessment, the uncertainty is not in the 
accuracy of the estimate of risk but rather in how much below the estimate 
the risk might be. Nevertheless, uncertainty remains a concern and 
scientists considered the sources of uncertainty during the research and 
development program and sought to minimize their effect in the assessment 
(AECL 1994a). 

Much of the uncertainty derives from the natural variability in the real 
world and from the fact that we will always have a less than perfect 
understanding of the detailed behaviour of the natural and engineered 
components of the disposal system when such long time periods are involved. 
Known systematic variations (such as radioactive decay) can often be 
modelled explicitly; if so, they do not contribute to uncertainty. 

Non-systematic variations generally cannot be known in sufficient detail to 
model the distribution of their values explicitly. This sort of 
uncertainty is addressed by incorporating known ranges in variation of 
parameters in the models, primarily by specifying distributions for the 
parameters rather than giving them fixed values. If parameters are known 
to be correlated and the correlation can be modelled, it can also be 
incorporated in the assessment. To the extent that random error in field 
and laboratory measurements can be quantified, it can also be included in 
the variation in parameter values. Running thousands of simulations 
produces a distribution of results that quantifies the effect of the 
parameter variability on the estimates. 

Systematic errors in field and laboratory measurements are minimized by 
quality control of procedures and peer review. Errors in developing 
computer programs and entering data into the programs are minimized by 
formal programming and data-handling procedures, scrutiny of results to 
detect inconsistencies, intercomparison with results from independently 
developed programs, and use of the programs to analyze cases for which the 
results are known. 

The possible existence of unknown processes that could have a significant 
effect on the disposal system introduces an uncertainty that cannot be 
quantified. It is likely minimized, however, by the extensive 
investigations by scientists in many countries to identify processes 
important to waste disposal, including detailed investigations in relevant 
natural systems that have existed for periods very much longer than the 
period for which the disposal system must be modelled. 

The assumptions and approximations made in order to represent the important 
processes as mathematical equations in the models introduce uncertainty by 
causing the models to be inaccurate to some extent. The degree to which it 
is desirable to reduce this uncertainty depends on the purpose for which 
the models are used. When the models are being used to gain an 
understanding of the processes, the assumptions and approximations used 
should be chosen to be as accurate as possible, and the uncertainty should 
be reduced by comparing model results with actual observations from field 
or laboratory experiments. When the models are being used to establish an 
upper limit on radiological risk, as is the case for the long-term 
assessment, the assumptions and approximations should be chosen to be 



pessimistic so that they tend to result in the estimated risk being higher 
than the expected risk. When the models are being used to optimize 
designs, assumptions and approximations that lead to pessimistic results 
may be inappropriate because their use might lead to designs that would not 
provide the lowest expected risk. 

Goodwin et al. (1994) provide detailed descriptions of the approach to the 
probabilistic risk assessment, and the results obtained. 

The models used in the probabilistic risk assessment are all based on 
knowledge and understanding of the many processes that are expected to 
occur in a disposal system. Knowledge and understanding are obtained from 
laboratory and field studies and are used in selecting the qualitative and 
quantitative input to the assessment models. Studies on appropriate 
natural systems also help to give confidence in predictions made about the 
long-term safety of the disposal system, because the duration of the 
processes in these "natural analogs" far exceeds that of any controlled 
laboratory experiment. There are many natural systems in which processes 
similar to those in the disposal system have lasted from hundreds to 
billions of years. 

Thus, the main reason scientists study natural processes in natural systems 
is to provide feedback to the knowledge and understanding on how materials 
can be expected to behave, under the right circumstances, over time periods 
of many thousands of years. By studying natural systems, scientists gain 
confidence that no processes or essential factors have been overlooked and 
are missing from the models (Cramer 1994). 

( 

Some examples of natural analogs providing useful information include the 
following: 

- Natural nuclear reactors existed some 2 billion years ago in 
uranium ore bodies in Gabon in western Africa. The remnants of 
most of the radioactive waste products produced by these reactors 
are still contained today within the boundaries of the ore 
bodies. This gives confidence in the ability of geological 
formations, even under poor conditions, to contain radioactive 
wastes. 

- The uranium ore at Cigar Lake in northern Saskatchewan has 
remained preserved and isolated from the surface environment, 
despite continuous contact with groundwater, for some 1.3 billion 
years. It is the richest uranium ore body yet discovered and is 
located about 450 q below the surface. This gives confidence 
that, under geochemical conditions similar to those expected in a 
disposal system, uranium oxide (which is what most of the Cigar 
Lake ore and the used fuel waste are composed of) hardly 
dissolves at all in deep groundwater. 

- Tree stumps have been preserved in their natural wood form for at 
least a million years in a clay deposit in Italy. This gives 
confidence that clay, as a buffer material around the waste 
containers, would be able to effectively retard the penetration 

i 
of water and its dissolved gases for a very long time. 



- Copper and bronze materials have been preserved for hundreds to 
thousands of years while buried in shallow surface or marine 
sediments. This gives confidence that containers made of copper 
(one of the container materials that is being considered in 
Canada) will last a very long time. 

While the foregoing increases confidence in the safety of the disposal 
concept, it is not possible to give absolute guarantees. Some uncertainty 
will always remain. The problem of making decisions when faced with 
uncertainty about the long-term risks inherent in such decisions is to some 
extent an ethical issue. Should decision makers faced with uncertainty 
avoid making decisions, knowing that such non-decisions also have 
consequences, or do they have an obligation to do the best they can with 
the knowledge they have? Such questions are discussed in Chapter 6. 

A number of additional measures can be taken during implementation of the 
disposal concept to increase confidence before the decision to close the 
disposal vault is taken. 

4.4.4 Monitoring and Retrievabilitv 

Participants in the Public Consultation Program identified monitoring of 
the disposal system and the ability to retrieve waste should "something go 
wrong" as key issues of importance in determining the acceptability of the 
disposal concept. They felt an extensive monitoring period during 
operation when the waste containers could be reasonably easily retrieved 
would be important to gain confidence in the operation of a disposal 
facility and to enable future decisions to be made about closure. They 
also expressed concern about the difficulty of monitoring and retrieving 
the waste after closure. 

Monitoring 

The following types of comments, expressed by participants in the Public 
Consultation Program (Greber and Anderson 1989), reflect the importance of 
monitoring as an issue and indicate that public expectations for monitoring 
could be met in a number of ways: 

- Monitoring is a mechanism to allow the detection of radionuclides if they 
breach the multiple barriers of the disposal system, so that remedial actions 
may be taken. 

- Monitoring would assist in improving understanding of nuclear waste disposal, 
would serve as a reporring mechanism on the eflectiveness of the disposal 
system, and would alert people in the event that problems are ident@ed. 

- Monitoring would develop confidence in the disposal technology, would 
demonstrate or ensure long-tenn safety of disposal, and would reassure the 
public that efforts are being taken to keep track of what is happening to rhe 
waste in the vault. 

- Monitoring should include surface and subsurface monitoring, including poinrs 
well beyond the disposal site boundaries. 



- Potential discharge points, where groundwater containing radionuclides from 
the vault may sugace, should be monitored. 

- Wells should be monitored and drinking water qualiry should be tested 
regularb. 

- Independent monitoring of the faciliry should be negotiated, and an independent 
body such as a Health Department should be responsible for conducting health 
studies to prevent concerns abow conflicts of interest. 

The subject of who should be responsible for monitoring was discussed by 
participants in the interactive workshop conducted as part of the Public 
Consultation Program. The view was expressed that government should not be 
solely responsible for monitoring since it may abrogate responsibility as a 
result of a loss of political will and interest. It was felt that senior 
levels of government could provide an overview function, but there should 
also be a mechanism for independent third-party involvement in monitoring, 
participation by local communities, and appropriate veto powers. In 
addition, continuous review and evaluation of monitoring systems was viewed 
as essential to ensure accuracy and reliability of the systems and to allow 
for implementation of improvements or more advanced monitoring technology 
(Pat Delbridge Associates 1989). 

Some groups in the Public Consultation Program expressed the view that 
long-term extended monitoring after the vault is filled and closed is 
important because of the question of geological stability and potential 
changes in hydrology over time and because of the uncertainty of future 
human activity and future land uses. It was felt by some that long-term 
monitoring could provide assurance that future generations would remain 
aware of the underground disposal vault and the responsibilities associated 
with this type of waste. Others however felt future generations may not 
remain committed to monitoring or they may become complacent with respect 
to monitoring (Greber and Anderson 1989, Pat Delbridge Associates 1989). A 
desire for long-term monitoring was also expressed by participants during 
the Scoping Meetings (PEAR0 1990a). 

The importance of monitoring to the public was confirmed in results of 
focus group discussions and public opinion surveys. Focus group 
participants saw monitoring as essential to ensure that the disposal system 
is operating as it should be and that potential problems with disposal 
could be identified and acted upon (Pieroni 1984, 1986). 

However, it appears that the public expectation for long-term continuous 
monitoring is reduced when the implication of passing responsibility to 
future generations for constant care of the waste is raised. Although most 
of the Ontario residents interviewed in a 1988 survey were concerned about 
the difficulty of monitoring the waste after closure, when given a choice 
between sealing the vault permanently so that future generations would not 
have to look after the waste, or leaving it open and relying on future 
generations to monitor the waste, a slight majority (51%) chose permanent 
disposal (Table 4-4) (Angus Reid Group 1989). 

i 
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To examine further the extent to which the public felt monitoring would be 
required, Canadians in a 1989 survey were presented with four possible 



TABLE 4-4 

CONCERN ABOUT DIFFICULTY OF MONITORING AFTER CLOSURE AND 

OPINION ON PERMANENT CLOSURE VS LEAVING VAULT OPEN 

(Angus Reid Group 1989) 

Angus Reid Regional Survey 1988 December 
(Ontario Subsample) 

Concern About Monitoring Opinion on Closure 

Very concerned 46% Seal the disposal vault 
permanently 51% 

Somewhat concerned 33% 
Leave vault open for 

Not very concerned 10% monitoring 40% 

Not concerned at all 5% Unsure 9% 

Unsure 6% 

Question: "Many people have concerns about various aspects of nuclear 
waste disposal. I am going to read you a list of some of the 
issues people have raised and I would like you to tell me how 
concerned you, personally, feel about each of these issues . . . 
would you say you are very concerned, somewhat concerned, not 
very concerned or not at all concerned about . . . once the 
disposal vault has been closed, it would be hard to monitor the 
wastes in the vault." 

"The concept of permanent disposal is based on the idea that 
future generations should not have to look after the waste once 
the disposal vault has been sealed. An alternative would be 
leaving the disposal vault open and relying on future 
generations to watch over the wastes. Which approach do you 
prefer: sealing the disposal vault permanently or leaving the 
vault open for monitoring?" 



options for monitoring nuclear fuel waste in an underground disposal 
facility. A slight majority (52%) of the sample preferred monitoring at 
the source, deep underground in the disposal facility itself. Thirty-one 
percent favoured monitoring the groundwater and wells near the disposal 
facility. Only a few people felt comfortable with either surface (6%) or 
shallow subsurface (4%) monitoring. Northern Ontario residents were more 
likely to prefer monitoring at the source as compared with residents in 
other regions of the country. During focus group discussions conducted as 
part of the same study, at-source monitoring was the initial preference; 
however, after participants discussed the permanent nature of geological 
disposal it appeared that monitoring in the vicinity of a disposal site 
would satisfy most participants' needs for assurance and comfort (Gallup 
Canada Inc. 1989). 

A 1990 public opinion survey showed that two out of five Canadians (40%) 
believe that a 40-year operating stage is a sufficient monitoring period to 
demonstrate the safety of disposal and to allow a decision to be made about 
sealing the vault. A small majority (52%) believe a further monitoring 
period is required. Of those, 74% would feel comfortable with the decision 
to seal the vault if the surrounding environment continues to be monitored 
after the vault is sealed (Angus Reid Group 1990). 

Retrievability 

These comments about retrievability were expressed to AECL during the 
Public Consultation Program (Greber and Anderson 1989, Pat Delbridge 
Associates 1989): 

- Retrievability is necessary in the event that a disposal container breaks. 

- Retrievability is necessary i f  monitoring detects problems or "leakage" of 
radionuclides @om the vault. 

- We need to be able to retrieve the waste i f  the disposal system does notfinction 
as predicted, for example, if the containers or buffer materials deteriorate or i f  
the vault or surrounding rock are found to be unstable. 

- Nuclear fie1 waste disposal is a new and untried technology, therefore leaving 
the disposal vaulr open for a period of time would help to develop confidence in 
the safety of the disposal system, and would enhance the credibility of the 
technology for the public. 

Being able to retrieve the waste in the event that there are problems was 
also important to the participants in focus group discussions commissioned 
by AECL (Pieroni 1986, Gallup Canada Inc. 1989) and to some presenters 
through public comments during the Scoping Meetings. Some presenters at 
Scoping Meetings suggested that a safe system should be designed for 
retrieval of the waste to allow for remedial action in the event that the 
facility does not contain the wastes adequately. Retrievability was 
regarded as allowing for the removal of waste, repairs to be made to the 
disposal system, and the relocation or redepositing of the waste (PEAR0 
1990a). 



\ 
Survey research conducted for AECL also confirms that retrievability is an 
important public issue. In 1988, 70% of those surveyed were very or 
somewhat concerned about the difficulty of retrieving nuclear fuel waste 
after a disposal vault is closed (Angus Reid Group 1989). Similarly, in 
1991, 66% of Canadians sampled were either extremely or moderately 
concerned about the inaccessibility of the waste after closure (Angus Reid 
Group 1992a). 

Survey respondents were divided about whether or not they would agree with 
the argument that the waste should be retrievable even if it means there 
would be another potential pathway for it to reach the surface environment 
(Table 4-5). Northern Ontario residents were more likely to disagree than 
agree with retrievability if a potential pathway would be created (Canadian 
Gallup Poll 1986, Angus Reid Group 1989). 

Input from Public Consultation Program groups and views expressed during 
the Scoping Meetings indicated that another reason for favouring 
retrievability is that in future new uses for the waste, or new 
technologies for managing it, might be discovered. The following 
statements illustrate this view (Greber and Anderson 1989, Pat Delbridge 
Associates 1989, PEAR0 1990a): 

- It is possible rhat both the technology for waste management and the value of 
materials in the usedflel can change over time. 

- Z%e ability to retrieve the waste would allow the option of recovering u s e d j k l  
if recycling or reprocessing becomes viable in the @lure. 

- Retrievability should be considered in case some other altenultive use for the 
waste material is found. 

- Retrieval would p e n i r  access to the waste so that new technologies, if 
developed, could be implemented. 

In discussing retrievability during the Public Consultation Program 
interactive workshop, groups suggested that closure of a waste disposal 
facility should be considered as an option, rather than an absolute 
decision. Some recommended that AECL should proceed on the premise that 
the vault would be closed, but to maintain flexibility in the design of the 
disposal system in order to be able to accommodate new knowledge, data or 
technology prior to a final decision to close it (Pat Delbridge Associates 
1989). 

Discussion 

The public's desire for monitoring reflects concern for safety and the 
desire for assurances of safety. Public concerns related to potential 
health hazards from radioactivity in the waste, the impossibility of 
"absolute" guarantees of safety, and the lack of demonstration of the 
disposal technology all influence the public's desire for extensive 
monitoring of a disposal facility. 

\ 

Monitoring consists of the continuous or intermittent measurement of 
environmental conditions in the disposal facility, the rock, and the 



surface environment. One purpose of monitoring is to identify changes in 
i 

conditions that might require corrective action. Corrective action is 
easier to take while the disposal vault is open than after it is closed. 
Input received from the public indicates there is a certain degree of 
uneasiness with the idea of complete closure of a disposal vault and that 
many people feel the disposal concept should allow for retrieving the 
waste. 

The desire for monitoring and retrievability of the waste is a natural one, 
closely linked to the desire to minimize risk by increasing the opportunity 
to exercise control (Chapter 5). 

TABLE 4-5 

OPINION ABOUT RETRIEVABILITY IF POTENTIAL PATWAY CREATED 

(Canadian Gallup Poll 1986, Angus Reid Group 1989) 

Gallup Ontario Omnibus Study Angus Reid Regional Study 
1986 1988 

Northern Northern 
Ontario Ontario Ontario Ontario 

Strongly agree 19% 19% 

Somewhat agree 23% 26% 

Somewhat disagree 15% 

Strongly disagree 30% 28% 

Unsure 11% 6% 12% 1 0% 

Question: "People have different opinions about the issue of nuclear waste 
disposal. I am going to read you a list of statements and I 
would like you to tell me whether you agree or disagree with 
each one. Would you say you totally agree, somewhat agree, 
somewhat disagree or totally disagree with the following 
statement . . . There should be a method for retrieving the 
wastes after disposal even if it means it would create another 
pathway for the wastes to escape to the outside environment." 



There is little problem in monitoring and, if necessary, retrieving, the 
waste during the period that the disposal vault is being filled and before 
it is decommissioned and closed.' The AECB's regulatory guidelines in fact 
require such monitoring and retrievability prior to closure of the vault 
(AECB 1985), and the disposal concept was developed with that requirement 
in mind. The approach to monitoring is discussed by AECL (1994a) and more 
extensively by Simmons et al. (1994), and would include monitoring of the 
disposal facility itself, the occupational health and safety of workers, 
the surrounding environment, transportation routes, the rock mass and the 
seismicity of the Canadian Shield. Monitoring of public health could also 
be undertaken if desired, including the distribution of radiation 
dosimeters to interested individuals. 

Monitoring of the socio-economic environment would also be an important 
component and would be incorporated in a program for managing environmental 
effects of the disposal facility. It would entail establishing baseline 
data during the siting stage, monitoring socio-economic conditions of the 
host community to identify any changes, and developing measures to manage 
the effects of change resulting from implementing the disposal facility 
within that community (Grondin et al. 1994). A community liaison committee 
could assist in the design and management of programs that monitor the 
socio-economic environment. 

It is difficult to imagine that people in the future would decide to stop 
monitoring the facility for as long as our current societal structures 
survive. But the disposal concept is designed so that the vault, once 
closed, would be safe even if future generations ceased to care for it. 
The ethical question of minimizing the burden on future generations to 
oversee the continuous safe disposal of nuclear fuel waste is discussed in 
more detail in Chapter 6. 

A potential problem could arise if future generations decided not to close 
the vault, or to install monitoring devices that created pathways for the 
waste to reach the surface, and then eventually abandoned the vault. 
Today's scientists and decision makers cannot control such decisions by 
future generations. They can only pass on the knowledge and technology for 
long-term protection and hope that it will be used wisely. Since it would 
take 60 years or more to build, fill and seal the vault, decisions about 
when to close the vault and what provisions to make for continued 
monitoring will of necessity be made by following generations. 

Recognizing this, and in response to the expressed public concern, AECL 
incorporated the possibility for two extended monitoring periods in the 
schedule prior to final closure in the conceptual design used for the case 
studies for the EIS. These periods could be as long as desired, until the 

' Decommissioning would involve the decontamination, dismantling and 
removal of the surface and subsurface facilities, and the sealing of the 
tunnels, service areas, shafts and exploration boreholes. Closing the 
vault would involve the sealing of monitoring boreholes that could 
compromise the safety of the disposal system. 
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people responsible for decisions about the vault at the time feel they have 
sufficient knowledge to proceed further. 

The first of these periods would be after the vault has been filled and 
before it is decommissioned. A great deal of information about the site 
would have been gathered during the 60 or more years of construction and 
operation, and this would increase confidence in the ability to make long- 
term predictions about the safety of the vault. However, if it were felt 
that there was insufficient information, monitoring could be continued 
while additional information was gathered. One of the advantages of 
plutonic rock as a disposal medium is that the excavations in the rock will 
remain stable for a long time, permitting continued access for monitoring. 

Once a decision was made to decommission the facility, the process of 
decommissioning might take some 10 years more, again providing additional 
information. However, if it were felt that there was still insufficient 
information to close the vault, monitoring through boreholes from the 
surface into the rock surrounding the vault could be continued for as long 
as desired. AECL's long-term safety assessment assumes that any boreholes 
that could compromise long-term safety in the absence of institutional 
controls would eventually be sealed, and that the vault would be closed, 
because today's regulations do not allow for reliance on future generations 
to maintain the safety of the disposal system for the long term. 
Groundwater and the surface environment could be monitored indefinitely 
near the surface without compromising the safety of the disposal vault. 

i 
In developing the disposal concept, AECL has concentrated on designing a 
system that would not need to rely on intervention or maintenance by future 
generations to ensure continued safety in the long term, but that would not 
unnecessarily restrict the ability of future generations to retrieve the 
waste if they so desired. Although waste retrieval would always be 
possible, it would become more difficult and costly after the vault is 
decommissioned and closed. 

The technology exists today for recovering uranium ore from the rock of the 
Canadian Shield, and retrieving the waste from similar rock would not pose 
insurmountable challenges. Remote mining techniques could be used for 
retrieval of waste in the disposal vault to protect the miners. Most of 
the waste containers would remain intact for periods of more than 1000 
years, while the waste is most radioactive. Even if pinpoint leaks 
developed in the containers, the main part of the containers would remain 
intact, facilitating removal. With time, the radioactivity of the waste 
will decrease, thus making retrieval in the distant future less hazardous. 
Potential retrieval procedures prior to decommissioning are discussed by 
Simmons and Baumgartner (1994) .  

4.4.5 Alternatives 

Another important issue is the desire to be able to evaluate the 
acceptability of the disposal concept through a comparison with alternative 
disposal options. For some people, this issue also includes the desire to 
compare implementing the disposal concept with long-term surface storage of 
the used fuel. 

i 



Alternative Disaosal Ootions 

In discussions with groups during the Public Consultation Program, concerns 
about alternatives tended to focus on the desire to assess geological 
disposal in the plutonic rock formations of the Canadian Shield through a 
comparison with other disposal options, rather than with surface storage. 
The following types of comments (Greber and Anderson 1989, Pat Delbridge 
Associates 1989) were expressed: 

- Alternative methods for disposing of nuclear@el waste should have been part 
of AECL's waste management research program in order to be able to take info 
consideration the advantages and disadvantages of each option and make a 
comparative evaluation. 

- There is an inherent bias in the research if only one disposal concept is 
considered. 

- In order to examine AECL's proposal, information on alternative disposal 
media (shale, soft rock, salt or the seabed) or in space is required. 

- International exchange of scient@c research results is very important in the 
process of reviewing alternative disposal options. 

- The proposed concept appears to be a sound choice for the safe management of 
nuclear@el waste in Canada. 

The main underlying issue appears to be whether decision makers will have 
enough information to determine whether the disposal concept is an 
acceptable approach for Canada. Investigating only one option implies that 
the decision has already been made that geological disposal has been 
accepted as the preferred option. This relates to a fundamental concern 
about the adequacy of public input to determining acceptable courses of 
action with respect to long-term waste management (Greber and Anderson 
1989). Some of those who presented submissions during the Scoping Meetings 
raised similar concerns (FEAR0 1990a). 

Alternatives to D ~ S D O S ~ ~  

Extended above-ground storage of nuclear fuel waste has been suggested by 
some people as an alternative to disposal. The following is a sampling of 
the comments received from groups in the Public Consultation Program 
(Greber and Anderson 1989) and comments made by presenters at the Scoping 
Meetings (PEAR0 1990b): 

- If current storage technologies are safe, why is there a need for disposal? 

- Used fuel could be a valuable resource, and efforts to extract and re-use 
materials through recycling or reprocessing should be given priority. 

- Recycling would result in a reduction in the volurt~e of wasre, might eliminate 
the need for disposal, and therefore is an atlraclive alternative. 



- The waste should not be permanently disposed of because new technologies for 
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neutralization or detox@cation of the waste may be found in the future. 

- The waste should be kept at or near the generating stations where it is pro- 
duced, and stored above ground where it would be highly visible. 

Northern Ontario scoping presenters particularly advocated continued 
storage of used fuel at reactor sites. The following examples are 
illustrative of the types of comments frequently made: 

"Surface storage at the source would provide the best guarantee that 
it would be properly looked after. Human nature dictates that when it 
comes to one's "own backyard" one tends to pay a little more attention 
than if it was buried somewhere in the "back forty" (Charles Paust and 
Bonnie Satten, Golden/Red Lake Environmental Group, PEARO 1990b). 

"There are safety and cost implications of transporting the materials 
for long distances. These risks are really unnecessary because the 
waste could be stored and monitored near where it is generated, as is 
the present practice" (Margaret Wanlin, Atikokan Citizens for Nuclear 
Responsibility, PEARO 1990a). 

Extended storage was also suggested as an alternative by some aboriginal 
participants during the Scoping Meetings and the Environmental Assessment 
Panel's aboriginal issues workshop. Extended storage is regarded by these 
participants as easier to monitor, easier to repair if required, more 
economical, and as eliminating the need for transportation (PEARO 1990b, 
1991). 

Although some people feel extended storage is a viable option, others have 
expressed concern about the safety of workers and the environment 
associated with extended storage, and believe a permanent disposal 
technology is urgently required. For some, waste in above-ground storage 
is also seen as an easier target for terrorists (Greber and Anderson 1989). 

Public information programs conducted by Ontario Hydro for residents around 
nuclear generating stations have revealed there is little public concern 
regarding the on-site storage of nuclear fuel waste. For example, as part 
of their proposal to construct a dry storage facility for used fuel at the 
Pickering Nuclear Generating Station, Ontario Hydro initiated a public 
information program to ensure that local communities were made aware of the 
proposal and any potential impacts from the project, that they were 
provided with an opportunity to express their concerns, and that their 
viewpoints would contribute to the planning process for the facility. A 
variety of community relations activities was employed, including 
briefings, an open house, site tours, a householder newsletter and a public 
attitude survey. Based on community response, Ontario Hydro concluded that 
the generating station itself is not an issue or concern among the local 
residents, and although they do not have a high level of knowledge about 
the operations of the station, they have confidence in current storage of 
used fuel in water-filled pools at the reactor site. Interest in and 
concern about the dry storage proposal is low (Ontario Hydro 1991a). i 
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Public reaction was stronger to the proposal by New Brunswick Power to 
construct dry storage canisters for used fuel from the Point Lepreau 
Generating Station. Public meetings were held in 1990 to identify public 
concerns regarding dry storage and to provide information to local citizens 
about the proposal. The public raised concerns about the lack of a formal 
environmental impact assessment related to the project. In response, the 
AECB held a series of scoping meetings in the local area to obtain public 
input. In their memorandum recommending approval of the dry storage 
facility, the AECB stated "On the basis of public reactions at the meetings 
observed by the AECB, media reports and articles, and direct written 
representations, AECB staff conclude that public concern about the proposal 
is not such that a public review is desirable" (AECB 1990). The proposal 
was not referred for a full review under the federal Environmental 
Assessment and Review Process, and approval was obtained to proceed with dry 
storage at Point Lepreau. Since that time general public concern has been 
minimal (Washburn and Gillis Associates Ltd. 1993). 

Given the range of viewpoints expressed during the Public Consultation 
Program about the alternatives of continued storage and disposal, AECL was 
interested in learning whether the broader general public held similar 
views. Public opinion surveys commissioned by AECL between 1984 and 1988 
showed that potential support for the concept of deep geological disposal 
increased when respondents were asked to consider the alternative of 
continued storage at the nuclear generating stations. On average, about two 
out of five Ontario residents indicated they would be more likely to support 
geological disposal if the alternative is continued storage, while one out 
of five indicated they would be less likely (Table 4-6). Northern Ontario 
residents were more divided in their opinion and the alternative of 
continued on-site storage was not as likely to increase support for disposal 
(Greber 1986, Canadian Gallup Poll 1986, Angus Reid Group 1989). 

Similar findings were obtained from a survey commissioned by Ontario Hydro 
in 1987. This study found that Ontario residents preferred that used fuel 
be disposed of as soon as possible (67%) rather than remaining in storage 
for potential future recycling (26%). Support for continued storage was 
greater in northeastern (36%) and northwestern (40%) Ontario. In addition, 
the majority of Ontarians expressed a strong preference for below-ground 
disposal (73%) rather than above-ground storage (25%). Residents in 
northeastern Ontario indicated the strongest support for above-ground 
storage (41%) (Goldfarb Consultants 1987b). 

The results of a 1991 survey found that the majority of Canadians believe 
that extended storage poses the same or a greater risk to public health and 
the environment as permanent underground disposal, mainly because stored 
waste is closer to both people and the environment, and there is a greater 
chance of accidents and terrorism. Only a small percentage felt storage 
would pose less of a risk than disposal (Table 4-7). Residents of northern 
Ontario (22%) were more inclined to feel storage poses less of a risk 
compared with those in other regions (Angus Reid Group 1992a). 



TABLE 4-6 

LIKELIHOOD OF SUPPORT FOR DISPOSAL GIVEN ALTERNATIVE OF CONTINUED STORAGE 

(Greber 1986, Canadian Gallup Poll 1986, Angus Reid Group 1989) 

Northern 
Ontario Ontario 

1984 1986 1988 1984 1986 1988 

More likely 40% 48% 40% 28% 59% 28% 

Less likely 17% 2 0% 20% 24% 20% 30% 

No difference 27% 19% 27% 28% 14% 34% 

Unsure 16% 13% 13% 20% 7% 8% 

Question: For 1984 and 1986 "The wastes are now kept in storage pools at 
the nuclear reactor sites. How likely would you be to support 
geological disposal if the alternative was to continue storing 
the waste this way? Would you be more likely to support 
geological disposal, less likely to support it, or would it not 
make any difference?" ( 
For 1988 loEow likely would you be to support geological 
disposal in the Canadian Shield if the alternative was to 
continue storing the wastes at nuclear reactor sites? Would you 
be more likely to support it, less likely to support it, or 
would it not make any difference?" 

Discussion 

As discussed in Section 4.3, the question of alternatives for the disposal 
of nuclear fuel waste was given considerable thought during the 1960s 
and 1970s, both in Canada and internationally. Initially, it was 
anticipated that used nuclear fuel would be reprocessed, and the remaining 
useful materials recycled as reactor fuel. The waste from the reprocessing 
plants would be solidified and melted together with some highly insoluble 
material such as glass. Canada demonstrated the feasibility of such 
technology in the 1950s. 

The attractiveness of reprocessing used fuel declined as new, rich uranium 
deposits were discovered, the cost of uranium fell, and it became apparent 
that the use of nuclear energy would not grow at a rate that would quickly 
use up the world's uranium supplies. The United States decided not to 
reprocess in response to concerns that the plutonium recovered during 
reprocessing could be more easily diverted to the production of nuclear 
weapons than the plutonium in used fuel. Currently, France and the United 



TABLE 4-7 

COMPARISON OF RISK TO PUBLIC HEALTH AND TEE ENVIRONMENT 

(Angus Reid Group 1992a) 

Storage poses less of a risk than 
permanent disposal 

Storage poses the same risk as 
permanent disposal 

Storage poses a greater risk than 
permanent disposal 

Unsure 

Question: "How would you compare the risks to public health and the 
environment, of extended above-ground storage of nuclear fuel 
wastes, compared to the risk of permanent disposal of nuclear 
wastes? Would you say. . .? 

Kingdom have commercial reprocessing plants in operation, and some 
countries are having their used fuel reprocessed there, while others are 
planning to dispose of their used fuel without reprocessing it. In Canada, 
reprocessing is not currently done and there are no plans for doing it. 
Nevertheless, the research and development program included development of 
methods for the solidification of waste from reprocessing and the 
solidified high-level waste from reprocessing was considered along with 
used fuel as a potential waste form in developing the disposal concept. 

The discussion of continued storage versus underground disposal is separate 
from the question of what kind of waste will have to be dealt with, i.e., 
used fuel or waste from a reprocessing plant. Either kind needs long-term 
management, and the shift in some countries away from reprocessing did not 
alleviate the concern that perpetual storage could not be relied upon in 
the long term. It would have been relatively easy for scientists to 
postulate the continuation of societal institutions and the preservation of 
the necessary skills to manage the waste in perpetuity. Weinberg (1972) 
suggested that something akin to a religious organization would be needed 
because they were the only examples of institutions that had survived for 
thousands of years. This proposal was termed the "nuclear priesthood." 
But it seems evident that human institutions cannot be relied on to 
maintain the necessary institutional controls for thousands of years into 
the future. Further, there was a public concern that it would be unethical 
to burden future generations with the task of perpetually caring for a 
waste from which they will derive no further benefit. This ethical 
dimension is discussed in greater detail in Chapter 6. 



The AECB has taken the position (AECB 1987a) that measures for ensuring the 
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continuity of institutional controls are not very reliable beyond a few 
hundred years, and that the preferred approach is to use techniques and 
designs that do not rely for their success on long-term institutional 
control beyond a reasonable perIod of time. Thus by developing a system 
that does not rely on institutional control as a necessary safety feature, 
we will have done our best to ensure that future generations and the 
environment are protected should institutional controls be lost, for 
whatever reason, at some future date. 

Having arrived at a decision that disposal, rather than continued storage, 
is the preferred option, Canadian scientists and their international 
colleagues considered a number of options for disposal. The Bare study 
group (Section 2.2.2) reviewed the suggestions that had been put forward, 
and recommended that the option of land-based geological disposal would be 
the best option for Canada (Aiken et al. 1977). The options considered are 
discussed by AECL (1994a). 

Three types of disposal options were considered: geological disposal, 
transmutation (a nuclear method to change radioactive elements into non- 
radioactive elements), and transport into space. There is a large body of 
opinion internationally that the objectives for long-term radioactive waste 
management can be met by disposal in stable geological formations. 
Transmutation and disposal in space both would require fuel reprocessing. 
Neither would dispose of all the waste, so another type of disposal would 
still be needed. The technology for using transmutation for disposal is 
not readily achievable. Neither is considered to be a currently viable 
alternative for the disposal of Canada's nuclear fuel waste. 

Disposal in formations on land, disposal in an ice sheet, and disposal 
under the deep seabed have all been considered for geological disposal. 
All three are potentially feasible, however, Canada has no large ice sheets 
and obligations under international treaties and agreements are considered 
to preclude disposal in Antarctica and under the deep seabed. 

Canada has three potentially suitable land-based geological media for 
disposal of nuclear fuel waste: plutonic rock, salt, and shale. Plutonic 
rock of the Canadian Shield was preferred because of its wide geographic 
distribution. In Canada, both salt and shale are more limited in their 
distribution, and are more closely associated with potentially important 
economic resources than is plutonic rock of the Canadian Shield. 

Some people have suggested that the start of disposal should not be 
initiated until a final decision is made on reprocessing in Canada, or 
until a "better technology" (complete neutralization or detoxification have 
been suggested as desirable) can be found. This question is related to the 
ethical issue of decision making in the face of uncertainty. Is it ethical 
to postpone the decision (and thus put more responsibility on future 
generations, which may or may not come up with a better solution), when a 
safe method of disposal already exists? Such questions are discussed in 
more detail in Chapter 6. 



Starting to implement disposal would not immediately close any option, as 
it would take some time to find a site, conduct environmental and licensing 
reviews, and construct the facility. These steps might take 25 years, and 
only then would a decision need to be made whether to actually start 
disposing of some used fuel. It would then take some 20-80 years to fill 
the vault. At any time, a decision could be made to start reprocessing and 
to fill the rest of the disposal vault with solidified waste from the 
reprocessing plant, or use whatever better waste management technology had 
been invented. If desired, the used fuel already disposed of could be 
extracted and treated with the new technology as well. 

4.4.6 Security and Emernency Resuonse 

Security and emergency response have also been raised as issues in the 
Public Consultation Program. The main concerns are possible sabotage and 
terrorism, unexpected events, and the need for security systems, trained 
emergency personnel and evacuation plans. 

Securi tp 

Concern was expressed about the potential threat to the security of the 
nuclear fuel waste in a disposal facility by unauthorized persons or 
fanatical individuals or groups seeking to sabotage the facility or to 
steal the nuclear fuel waste. The following comments were among those 
expressed by Public Consultation Program groups (Pat Delbridge Associates 
1989, Greber and Anderson 1989): 

- Securig provisions will be required to prevent and deal with possible sabotage, 
terrorism, a bomb being brought to the facility, theft of the waste, and non- 
peacefil uses of the waste by unauthorized persons during transportation and 
operation of a disposal facility. 

- The disposal vault might be vulnerable to terrorist attack, particularly after 
closure of the facility when the site would be in an unmanned state. 

- Security clearance for all staff of the disposal facility is esseiuial since there is 
a potential for vindictive actions by dissatisJed employees that could threaten 
the safety and security of the nuclear fuel waste. 

Concerns that public health and safety might be threatened by such actions 
led groups to make suggestions for minimizing the possibility that such 
things would happen. They suggested, for example, that access to the site 
should be strictly controlled, and that records be kept and careful 
auditing be done of materials in the disposal vault. Physical barriers 
would prevent direct access to the waste. Some felt that surveillance 
should be as unobtrusive as possible since an overemphasis on visible 
security measures may attract attention to the site. The concern for 
safety extends into the long term, and therefore the site should remain 
accessible after closure to permit monitoring and surveillance for security 
reasons. 



Emernencv Resoonse 

Participants in the Public Consultation Program considered emergency 
response measures to be necessary to ensure preparedness in the case of 
unanticipated events or potential accidents during transportation of the 
waste and operation of a disposal facility. Input received through the 
Public Consultation Program (Pat Delbridge Associates 1989, Greber and 
Anderson 1989) included comments such as the following: 

- Safety provisions and contingency plans should be put in place to deal with 
unexpected operational problems, incidenrs and accidents. 

- It is necessary to have emergency response mechanisms and plans to deal with 
unanticipated events such as a natural disaster or unforseen engineering 
problems. 

- Facility operating personnel should be trained, perhaps through simulafion 
exercises, to  ensure their ability to react quickly and properly in the event of an 
emergency at the site. 

- Education and training of jirst responders is important to increase knowledge 
about various risk and the nature of potential danger both during transporta- 
tion and operation at the facility. 

- Emergency response measures along the transportation routes are essential and 
should include the establishment of an emergency action/response plan at the 
community, regional and provincial levels, the idenc~jication of emergency 

( 
response facilities in communities along the transponation route, and public 
awareness of the emergency response procedures. 

- Clean-up following a transportation accident could be diflcult if high radiation 
levels exist around the accident site. 

Some groups cautioned that it would be important to maintain emergency 
planning systems and ensure they are not abandoned over time as familiarity 
led to overconfidence. Emergency plans would also need to incorporate 
evacuation plans for those at the site and if necessary for people in 
nearby communities (Greber and Anderson 1989, Pat Delbridge Associates 
1989). 

Discussion 

The question of security is often a two-sided issue. Some people argue 
that it is undesirable to have the kind of society where people's freedom 
is unduly restricted, but there is still a general desire for security 
measures to ensure everyone's safety as long as hazardous materials exist 
and could potentially be misused. 

A number of means are employed to restrict access to and ensure the 
security of licensed radioactive materials, as required by the Atomic 
Energy Control Board's Physical Security Regulations (AECB 1983). In 
addition, Canada's obligations under the International Treaty for the Non- i 



Proliferation of Nuclear Weapons require a system to detect any diversion 
of used fuel for potential nuclear weapons purposes. Special monitoring 
systems are installed, and regular inspections are conducted by the 
International Atomic Energy Agency to ensure this does not happen. 

To a very large extent, the intense radioactivity of used fuel that 
persists for several hundred years makes it self-protecting. It cannot be 
moved without special shielded containers and remotely controlled equipment 
for loading and unloading. There has never been an attempted terrorist act 
or theft involving used fuel in Canada. 

With respect to emergency response, the AECB requires the operator of a 
nuclear facility to prepare a plan to deal with on-site emergencies. In 
the case of a nuclear waste disposal vault, such a plan would include 
preparations for the evacuation of underground personnel in case of a 
mining accident or a radioactive spill. As well, nuclear installations 
generally have their own fire fighting capability and the means to clean up 
spills of hazardous materials, both radioactive and non-radioactive. 

Off-site emergency plans are the responsibility of municipal, provincial 
and federal authorities. The operator of a disposal facility would develop 
the emergency response plan for the facility within the municipal, 
provincial, and federal emergency response infrastructure, in cooperation 
with the 'host' community and the appropriate authorities. Those 
responsible for transportation of nuclear fuel waste would develop an 

\ emergency response plan to deal with emergencies in consultation with local 
emergency response authorities along the transportation route. 

Additional training and resources would likely be needed and should be 
developed in consultation with communities around the disposal vault and 
along transportation routes (Grondin et al. 1994) .  Special emergency 
response teams with knowledge of how to handle radioactive spills already 
exist and could be expanded to provide additional response capability for 
the larger scale transportation effort that would be associated with 
disposal. 

Another important public issue is the safety of transportation. The 
potential for accidents raises concerns about the safety and security of 
communities through which nuclear fuel waste would be transported. 
Participants in the Public Consultation Program felt strongly that priority 
should be given to those methods of transporting the waste and those 
transportation routes that would have the least potential impact on people. 
Specific issues raised include the security and integrity of the 
transportation casks, the modes and routes of transportation, and safety 
precautions and emergency response. 

Trans~ortation Casks 

The ability of transportation casks to contain the waste in the event of an 
accident was important to Public Consultation Program participants. In 
addition, concerns were raised about the potential for accidents during the 



loading and unloading of used fuel. The following comments are examples of 
the concerns raised (Greber and Anderson 1989, Pat Delbridge Associates 
1989): 

- There may be long-term environmental and health impacts if the shipping 
containers were to rupture or leak en route. 

- Only standardized casks licensed by authorities should be used. 

- The frequency with which the wastes are to be handled is an important factor 
when selecting cask design and the mode of transportation. 

- Z2e loading and unloading of the waste should be minimized because the 
number of times the waste is handled is a more important safety consideration 
than the distance travelled. 

- The feasibility of a dual-purpose container for both transportation and disposal 
should be examined to reduce the amount of handling required and to eliminate 
the need to transfer the waste from the shipping cask to the disposal container. 

Mode of Trans~ortation 

A number of viewpoints about the different modes of transporting nuclear 
fuel waste were expressed during the Public Consultation Program (Greber 
and Anderson 1989): 

- Transportation by road requires greaterfrequency of shipments, would result in i 
an increased likelihood of traffic accidents particularly with winter road 
conditions, and would result in nuisance effects such as noise, dust andfumes. 

- Rail transport would require fewer shipments, be less affected by weather 
conditions, could avoid traflc congestion, would cause fewer accidents, and 
would have the l e m  impact on the public. 

- Transportation by barge would pose jurisdictional problems because of 
international boundaries, would pose aa environmental hazard to the Great 
Lakes in the event of an accident, ,and would require an additional mode of 
transportation to move the waste from the port to the disposal facility. 

Participants in the Public Consultation Program emphasized that the least 
risky transportation mode should be selected. Many groups felt strongly 
that detailed analysis and assessment on all options needs to be carried 
out so that decisions would be based on safety and the ability to contain 
the waste in the event of an accident. In addition, it was felt that 
safety should be more important than cost when deciding which mode of 
transportation to use (Greber and Anderson 1989, Pat Delbridge Associates 
1989). 

There does not appear to be a public cons'ensus on the preferred 
transportation mode. In a 1986 survey conducted for Ontario Hydro, Decirna 
Research (1986) found that neither train (38%), barge (28%), nor truck 
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(24%) were overwhelmingly preferred for the transportation of used nuclear 
fuel, although the preference for transportation by truck is significantly 
lower than for train. Preferences for transporting used fuel by train or 
barge were associated largely with beliefs that these modes go through less 
populated areas, are prone to fewer accidents, and are thus safer. Those 
who preferred truck transport did so mainly because they believed that 
controls and precautions can be put in place, and thus safety would be 
assured. However, the overall preference for truck transportation was 
reduced because trucks were perceived to travel through more populated 
areas and have more accidents than trains or barges (Decima Research 1986). 

Trans~ortation Routes 

A number of issues related to transportation routes were raised, such as 
distance to be travelled, the number of communities that would be exposed 
to potential hazards, and the environmental impacts in the event of an 
accident. The following statements illustrate the types of input received 
during the Public Consultation Program (Greber and Anderson 1989, Pat 
Delbridge Associates 1989): 

- m e  waste would have to be transporred greater distances if a disposal facility 
is sited in a remote area. 

- Transportczion risks increase with distances travelled, therefore a compromise 
is required between minimizing this risk and siting in areas of low population 
density. 

- The most direct route between the generating stations and a waste disposal 
facility should be selected. 

- Densely populated areas and heavily travelled roads should be avoided. 

- Avoiding well-travelled roads presents a trade-off since secondary roads are not 
as well maintained and may pose a greater potential for accidents. 

- Transporting nuclear &el waste across provincial boundaries, or national 
boundaries in the case of transportation by barge, will require joint federal and 
provincial regulations and cooperative legisla tion. 

- The potential routes may depend on municipalities allowing the waste to be 
transporred through their communities. 

Similar views were expressed during the Scoping Meetings, with some 
presenters suggesting the used fuel should remain in extended storage at 
the generating stations to eliminate the need for transportation, and that 
public approval should be required in order for nuclear waste to be 
transported through or near their community (PEAR0 1990a). 

In a survey conducted for Ontario Hydro, 55% of Ontario residents indicated 
that they would prefer the use of less well maintained highways that are 
further from emergency services and population centres for the 
transportation of nuclear waste, while 40% preferred the use of better 
maintained highways closer to emergency services and populated areas 
(Decima Research 1986). Another study conducted in 1987 for Ontario Hydro 



found that the three factors that emerged as being the most important to 
the public in selecting' a transportation route were low population 
densities along the route, good road conditions, and a limited amount of 
traffic on the route (Goldfarb Consultants 1987a). 

Safety Precautions 

Issues have also been raised by the public regarding transportation safety 
precautions. The following statements from groups involved in the Public 
Consultation Program (Greber and Anderson 1989, Pat Delbridge Associates 
1989) illustrate the input: 

- Safety precautions such as the use of qualified and trained personnel 
throughout all stages of transportation (loading and unloading, and driving or 
navigating during transportaion) will be important. 

- Only properly inspected and licensed vehicles with clear emergency response 
markings and safety equipment should be used. 

- Vehicles should be frequently inspected for safety and monitored for radiation, 
routes should be planned and monitored to avoid conflict with other vehicular 
traflc, radio contact should be possible at all times, and carefil auditing of the 
movement of the shipments from origin to destination should be undertaken. 

- Routes and the schedules should be advertised in advance to provide early 
advance notification to communities along the transportation route, and 
convoys or escon vehicles should be used. ( 

- Notflcation of the shipments of nuclear fuel waste should be limited to 
emergency services groups (e.g., police, fire departments and hospitals) in 
order to avoid public panic. 

A public opinion survey conducted for Ontario Hydro in 1987 indicated that 
a number of measures would increase public acceptance of transporting 
nuclear fuel waste by truck in Ontario, most notably having specialized 
emergency services available, comprehensive driver training programs, using 
routes that are far away from populated areas, and using routes that by- 
pass communities (Table 4-8). The survey also showed that obtaining an 
endorsement from local municipal officials would make transportation more 
acceptable for 53% of Ontarians. However, northern Ontario residents do 
not share this view (Goldfarb Consultants 1987a). 

Discussion 

Transportation is necessary if the used fuel is to be removed from the 
generating stations and disposed of at a central location. Obviously there 
is some risk, albeit very small, associated with moving used fuel from one 
place to another. An assessment of the potential effects from transporting 
used fuel to a disposal facility and means for dealing with the effects are 
described by Grondin et al. (1994). 



TABLE 4-8  

IMPACT OF MEASURES ON ACCEPTABILITY OP USED PURL TRANSPORTATION 

( G o l d f a r b  C o n s u l t a n t s  1987a)  

Having available specialized 
emergency services during 
transportation of the material 

Using routes that are far 
from populated areas 

Comprehensive driving training 
programs for all drivers 

Using routes that by-pass 
\ conununities 

Moving the material by truck 
only when there is little traffic 

Showing you more about the 
precautions taken along the 
route to ensure safety 

Provision of information from 
nuclear regulatory officials 
about steps that have been taken 
to ensure transportation safety 

Provision of information from 
Ontario Hydro officials about 
the steps that have been taken 
to ensure transportation safety 

Goldfarb Consultants Ontario Survev 1987 

Somewhat Only a 
A lot more more little more 
Acce~table Acce~table Acceptable 

No more 
Acce~table 

Q u e s t i o n :  "Would e a c h  o f  t h e  f o l l o w i n g  make t h e  t r a n s p o r t a t i o n  o f  u s e d  
n u c l e a r  f u e l  a l o t  more a c c e p t a b l e  t o  y o u ,  somewhat more 
a c c e p t a b l e ,  o n l y  a l i t t l e  m o r e  a c c e p t a b l e ,  o r  no more 
a c c e p t a b l e ? "  



Transporting used fuel, while not an everyday occurrence, is more common 
than generally appreciated. Fuel is moved to reprocessing plants in France 
and the United Kingdom by ship, train and truck. In Canada, there have 
been some 500 shipments of used fuel since 1963, and there has never been a 
release of radioactive material. The reason for this good safety record is 
that the shipping casks are designed to withstand very serious accidents 
without releasing their contents, and considerable precautions are taken 
when moving used fuel. 

Ontario Hydro has developed a design for a transportation cask, subjected 
it to stringent tests in accordance with international standards, and 
received design approval from the Atomic Energy Control Board. Three 
different transportation modes - barge, train and truck - have been 
analyzed, and the results are described by Grondin et al. (1994). This 
analysis includes both routine transport and potential accident scenarios. 

Transportation would be subject to a number of regulatory controls, 
including those under the Transportation Act, the Transportation of 
Dangerous Goods Act, the Atomic Energy Control Act, the Environmental 
Protection Act, the Railway Act and the Canada Shipping Act. 

Decisions on the transportation mode and route would be made during the 
siting stage, and would be subject to public input and regulatory 
approvals. Impact management programs, including emergency response plans, 
would be developed in consultation with potentially affected communities 
(Grondin et al. 1994). There would be ample time for consultation as site 
selection, environmental and licensing reviews and construction of a 
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disposal facility would take some 25 years, and no waste would be 
transported until that time had elapsed. 

4.4.8 Site Selection 

The distinction between research and development of a concept for disposal 
and future activities related to selecting a site for a disposal facility 
has not always been clear for the public. The difficulty of separating 
generic research from future site selection contributed significantly to 
the initial public opposition to geological field research during the early 
years of the program (Section 3.3.2). During the course of our 
interactions with the public, it became evident that issues related to 
siting were of significant concern. In many cases adopting the approach of 
discussing the generic concept as if it were a siting proposal assisted in 
the identification of issues. As a result, ABCL received a considerable 
amount of public input on site selection issues. 

Input from the Public Consultation Program and during Scoping Meetings 
provides an indication of the site selection issues considered important by 
the public. Major issues include the development of a fair site selection 
process, the importance of safety in making siting decisions, fairness with 
respect to deciding where to locate a disposal facility (locational 
equity), and the potential impacts associated with siting. 



Develo~ment of a Fair Site Selection Process 

Participants in the Public Consultation Program and Scoping Meetings 
expressed the view that the siting process should include consultation and 
negotiation with residents and other interested parties in the affected 
areas. The following comments and suggestions (Greber and Anderson 1989, 
Pat Delbridge Associates, PEAR0 1990a) were made: 

- There is a need to design a decision-making process for site selection that 
involves public input, with particular emphasis on involving local communities 
that may be directly affected by the facility. 

- AECL should docwnenr the principles by which decisions will be made during 
siting, including the role of the community in decision making. 

- Ongoing research is required to provide continuous improvement of site 
selection methods and the development of a process for public participation in 
siting decisions. 

- Full and open information must be provided on the process for selecting a site 
and potential impacts from the facility, and potentially affected communities 
must be consulted to understand and address rheir concerns. 

- Public controversy over siting may lessen if the list of candidare sites is 
narrowed down promptly and i f  there is an early designation of a site. 

- Site selection for a nuclear@l waste disposal facility should be a voluntary 
process and communities should have a choice of opting out of site selection 
considerations. 

Many public consultation groups proposed the establishment of a community 
advisory group to negotiate with the implementing organization and to 
discuss and assist in resolving problems. Such a committee could provide 
advice on such matters as transportation routes, compensation mechanisms, 
mitigation of socio-economic impacts, education and public awareness, and 
the operation of the facility (Greber and Anderson 1989, Pat Delbridge 
Associates 1989). 

To provide fairness in site selection, the public feels that the interests 
of the "local1' community should take precedence in siting decisions. The 
question of how to define what constitutes the "community" was identified 
as a potential difficulty. The nearest community to a potential site is 
clearly included, and although it was felt that other communities that may 
perceive themselves to be at risk should be considered, there is 
uncertainty and disagreement about the extent to which these communities 
should influence the final siting decision (Greber and Anderson 1989, Pat 
Delbridge Associates 1989, Pieroni 1986). 

The degree of community control in siting decisions was also identified as 
an important question. There were mixed views about the degree to which 
communities identified as potential hosts should have control over the 
decision to site a disposal facility within their jurisdiction. For the 
majority of those expressing an opinion, potential host communities should 



have the option to veto a disposal site, or opt out of being a candidate 
for a possible site (Greber 1989, Angus Reid Group 1989, FEAR0 1990a). For 
some Public Consultation Program groups, this was mainly because people 
tend to fear that which is imposed on them and it would be easier for a 
community to accept a site if they knew they could make the ultimate 
decision. However, some people feel that some caution is required in 
granting host communities the power to veto siting, arguing that if all 
potential host communities voted against a site, the facility would have to 
be imposed on some community, which may not be the safest or fairest 
method. Some participants suggested that a political mechanism may be 
required to resolve the possible dilemma of all communities with the best 
characteristics rejecting a site (Greber and Anderson 1989, Pat Delbridge 
Associates 1989). 

For focus group participants, the extent of public participation in siting 
decisions also posed some difficulty. There was some concern about the 
role of the public in actually making siting decisions, particularly 
technical decisions. Views were expressed that the public would not have 
the knowledge or experience to make such decisions, and few felt the public 
could be objective. However, they were unequivocal that the public should 
have input into the decision-making process, that is, to make their views 
known to decision makers. Public involvement in site selection decisions 
was seen to be giving advice rather than decision making. When questioned 
about who the decision makers should be, participants suggested an 
objective body or panel composed of scientists, community leaders, local 
politicians and other interested parties who are knowledgeable about the 
technical and social implications of a decision. It was considered 

( 
extremely important that decisions result from the best information at 
hand, rather than being based on political or vested interests. The final 
decision would then be seen to be made by people who had considered all the 
issues and had arrived at a fair solution (Pieroni 1984, 1986). 

Safety as a Criterion for Siting 

While substantial emphasis was given by Public Consultation Program groups 
to the development of a fair site selection process and the role of the 
community in siting decisions, it was also clear that safety should not be 
compromised to achieve public acceptance. There is in fact a clear and 
consistent position that the siting decision should be based primarily on 
safety considerations, which should take precedence over economic or 
political factors. The following types of viewpoints were expressed 
(Greber and Anderson 1989, Pat Delbridge Associates 1989): 

- Siting decisions must be based on scieruijic evidence so that the ultimate 
location selected is the safest place for nuclear @el waste disposal. 

- Safety of the site will be the underlying factor for public acceptance, and v a  
number of safe sites are identljied, then social factors would play a role in the 
final location decision. 

- Geological criteria are imperative, therefore initial technical site 
characterization studies should first be conducted to eliminate those areas that (, 
would not be technically safe. 



- The site must be geologically sound, it should be remotely located or in a low- 
population-density area, and it must be publicly acceptable. 

Public opinion research confirms the public requirement for safety as the 
main consideration in decisions about siting a nuclear fuel waste disposal 
facility. In a survey conducted for the Canadian Nuclear Association, 
residents of northern Ontario were asked for their opinion on a number of 
factors influencing support for or opposition to siting in their region. 
Geological and technical evidence was seen as the most important factor to 
consider in supporting decisions to site a nuclear waste disposal facility, 
followed by remoteness and a sense of social responsibility. Uncertainty 
about safety was seen as the main factor for opposing siting, followed by 
equity-related arguments with respect to location (Decima Research Limited 
1987). 

Locational Eauity 

Locational equity issues revolve around the geographic distribution of 
risks, costs and benefits associated with disposal. Views have been 
expressed about the fairness of imposing a locational decision by some 
groups in the Public Consultation Program and by some participants in the 
Scoping Meetings, particularly presenters in northern Ontario. They 
questioned the fairness of subjecting one region to a disproportionate 
amount of risk resulting from technology that benefits another region, for 
example, a northern versus southern location, or a rural versus urban 

I location. These are examples of comments made with respect to locational 
equity (Greber and Anderson 1989, FEAR0 1990a): 

- Northern Ontario has not beneJitted from nuclear power or nuclear power 
plants (e.g., employment and economic spinoffs), and therefore should not be 
expected to accept the risk associated with waste disposal. 

- A waste disposal facility should be sited near where the wastes are generated 
because producers of the waste should be responsible for assuming the risks 
associated with its disposal. 

- Because northern areas are sparsely populated, tend to be poor and have little 
political power, siting decisions will be dictated by southern interests. 

- Remote siting would minimize the number of people who may be exposed to 
risk, and would minimize disruption of people and communities. 

The question of fairness with respect to location for a facility was 
emphasized by participants who made presentations at the Scoping Meetings 
held in northern Ontario. The following are examples of the types of 
comments frequently made: 

"The used fuel should be kept where it is, in the south. This 
approach will eliminate any transportation of the waste, and those 
individuals and communities that currently benefit from the operation 
of a nuclear plant and the energy generated from it will have full 
responsibility from start to finish" (Rosemary Cox, on behalf of Ian 
Angus, MP for Thunder Bay, PEAR0 1990b). 



"Why is the north targeted as the best location for waste disposal7 
We strongly believe that it is a political decision only. . . Is this 
a fair, just solution? The population of southern Ontario has 
benefited directly from the production of nuclear power in the form of 
jobs. . . and in the service and supply area. . . Frankly speaking, 
the waste that we are dealing with is southern Ontario's problem. Let 
them deal with it in a fair, equitable mannerH (Glen Nolan, Akiwesi 
Inter-tribal Council/Atikokan Native Friendship Centre, FEARO 1990b). 

For aboriginal presenters, the consideration of the unique aspects of 
aboriginal land was seen as a related issue that should be considered in 
developing exclusion criteria for siting. For example, 

"We do not see any of the benefits, just its costs. We are therefore 
very concerned about the impacts this facility could have on our 
communities and wish to have the Panel consider, in terms of its 
equitable impact, the very idea of building such a facility within our 
territory, given the injustice in this disproportion of risks and 
benefits" (Charles Fox, Nishnawbe-Aski Nation, FEARO 1990b). 

"The panel should draft site elimination criteria, to help identify 
areas that would be considered inappropriate as disposal sites. Such 
criteria should include sacred lands, lands that are subject to 
aboriginal and treaty rights, and the exercise of traditional pursuits 
like hunting, fishing and trapping" (Chief Earl Commanda, North Shore 
Tribal Council, FEARO 1990a). ( 

It was also proposed that the process for establishing siting criteria must 
include extensive participation by aboriginal communities, including the 
provision of adequate and timely funding (FEARO 1990a). 

The issue of locational equity was debated extensively during focus group 
discussions, and centered around the question of community responsibility 
for accepting nuclear fuel waste disposal versus the benefits to society at 
large from nuclear power. Views on the issue were divided, both between 
and among regional participants. Among northern Ontario participants, some 
perceived that the north has not benefitted from nuclear energy and 
therefore they should not be expected to assume the responsibility for 
managing the waste for the south. Others argued that the north has a moral 
responsibility to help society as a whole, particularly if the Canadian 
Shield is determined to be the safest place to dispose of the waste since 
these areas would represent less risk than other areas. Some southern 
Ontario participants believed that society as a whole has benefitted from 
nuclear energy and therefore any community should be willing to accept 
nuclear waste disposal if conditions in their area are the safest possible. 
Others felt that since they believed that the public had insufficient input 
into the original decision to produce nuclear power, society should not now 
be asked to resolve the problem of waste disposal. Although some 
disagreement remained, a compromise position was that there is a public 
responsibility to support efforts to find a safe way to dispose of nuclear 
fuel waste and to accept siting decisions if there is sufficient evidence 
of safety (Pieroni 1986). (\ 



Public attitude research confirms the importance of equity in selecting the 
geographical location for a site. There is substantial public agreement 
(85%) that if a nuclear waste disposal facility is not safe enough to put 
near a populated area, we have no right to impose it on the people who live 
in a sparsely populated area (Greber 1989, Angus Reid Group 1989). 

In an opinion poll conducted for the Canadian Nuclear Association, almost 
all people surveyed in northern Ontario (90%) believe that, considering 
such factors as safety, costs and transportation, it is important that a 
site be located in a remote area. When asked how far away a site should be 
to be considered remote enough, about half (48%) indicated 100 miles or 
less, 38% stated distances greater than 100 miles, and 17% said no distance 
would be remote enough. Northern Ontario residents were more divided about 
remote siting when asked to consider the transportation of the waste 
through their community to get to the remote location (Decima Research 
1987). 

Mitination of Im~acts Associated with Siting 

A number of issues raised by the public related to potential socio-economic 
and environmental impacts of siting a nuclear fuel waste disposal facility 
on communities, how these impacts are to be assessed and mitigated, and 
whether the impacts that remain appear to be generally acceptable. Many 
people feel that the development of site-specific proposals should include 
a thorough assessment of the social, economic, cultural and psychological 
impacts (Greber and Anderson 1989, Pat Delbridge Associates 1989). The 
factors considered important to evaluate include 

- the effects on tourism, 

- the effects on propeny and land values, 

- the potential for employment opportunities, 

- local availability of skilled labour, 

- potential economic beneBts to the community, 

- contribution to the local tar base, 

- the potential for a boom-and-bust cycle and associated impacts, and 

- psychological stress. 

A number of aboriginal presenters at Scoping Meetings indicated a concern 
about the adequacy with which development projects have taken into account 
the social, economic and environmental impacts on aboriginal communities. 
Presenters recommended that detailed analysis be conducted of the social, 
psychological and spiritual impacts on native communities associated with 
siting a nuclear fuel waste disposal facility, and that special and unique 
ties to the land be taken into account (FEAR0 1990a). 

"The social and spiritual values so deeply rooted in our culture must 
be factored into your decision making. There must be room in your 



process to take our special and unique requirements with the land into ( 
account" (Tim HcGregor, Whitefish River First Nation, FEARO 1990b). 

"We believe that a detailed impact analysis describing the potential 
effects on our communities in terms of our health, our economies, the 
wildlife and plants that we use in our culture must be considered" 
(Cathy Sky, Grand Council Treaty #3, FEARO 1990a). 

Methods of dealing with potential socio-economic impacts were suggested by 
participants in the Public Consultation Program (Greber and Anderson 1989, 
Pat Delbridge Associates 1989). These methods include 

- providing information to the community about the nature of the facility and the 
safety standards that would be pur in place, and consultation to understand 
public issues, which would help reduce fear of the unknown and would help to 
address health and psychological stress concerns; 

- providing support services such as a skilled health team, and establishing 
emergemy and evacuation plans, would help deal wirh concerns about health 
effects and potencial accidents; 

- the need for compensation to redress negative impacts on a communiry such as 
loss of market value ofpropeny, or removal of land or access to resources; 

- providing economic incentives, such as communiry grams, reduction in local 
taxes, and community amenities (e.g., new recreation centre) are acceptable, 
but such incentives could be perceived as bribery; and ( 

- offering protection against the economic decline of the community, which could 
include a bufSer zone around the facilig to prevent devaluation of propeny, 
employment security, siting on Crown land to avoid having to expropriate 
private land, and aJy-in operation for remote siting rather than building a new 
community to avoid potenlial boom-and-bust impacts. 

Although a number of aboriginal presenters during the Scoping Meetings 
expressed the view that compensation should be provided to affected native 
communities, they cautioned against using economic incentives and 
employment opportunities as a means of influencing aboriginal communities 
to accept a site (PEAR0 1990a, 1991). 

Survey results show that most people (68%) agree that communities located 
near a nuclear waste disposal facility should be provided with some form of 
compensation because of the perceived risks of the facility (Greber 1989, 
Angus Reid Group 1989). 

Ownershio of the Disoosal Facility 

Some of the public consultation groups suggested that the implementing 
organization should be identified as soon as possible because the risks 
associated with temporary waste storage increase in proportion to the 
amount of time taken in making a siting decision and following through on 
disposal implementation (Pat Delbridge Associates 1989). ( 



Despite expressed distrust toward government, many Public Consultation 
Program groups felt that a nuclear fuel waste disposal facility should be 
Crown-owned because public ownership would provide accountability and a 
degree of control for ensuring a reinvestment to cover costs of continuing 
research, monitoring and emergency response plans. 

Consistent with these views, a survey on public attitudes towards a low- 
level radioactive waste disposal facility showed that public acceptance of 
a facility may be higher if it is owned and operated by a new government 
agency and if the site is monitored continually. Respondents felt that a 
public agency would be more concerned about safety and accidents, and could 
be trusted to follow the rules (Decima Research 1985). 

Discussion 

The eventual siting of a nuclear fuel waste disposal facility will be 
controversial. Traditional approaches to siting controversial facilities 
have shown that public acceptance is unlikely when siting decisions have 
been imposed, where the fairness of the siting process has been questioned 
and where affected communities have not been effectively consulted or 
involved in decision making (Section 7 . 2 . 1 ) .  The public demands to have 
some control over the things that will affect them, particularly those that 
affect the social, economic, cultural and environmental aspects of their 
lives (Section 4 . 2 . 4 ) .  

Input received from the public on issues related to site selection clearly 
indicates a requirement for effective public involvement in decision making 
and a commitment to safety. This input has been useful in formulating the 
proposed principles to guide the implementation of the disposal concept, 
specifically commitments to safety and environmental protection, 
voluntarism, shared decision making, openness, and fairness. These 
principles and their application are discussed in Chapter 7 .  

Voluntarism would be a key principle in the siting process, and entails 
community empowerment and local control with respect to participating in 
site selection. The fundamental premise is that communities should have 
the right to decide whether or not they want to be considered as potential 
hosts for a site, and to have a choice about whether or not they remain in 
the process. 

AECL also recognizes the importance of the role technical constraints will 
play in the siting process to ensure the safety of disposal. Clearly, 
safety must not be compromised to achieve public acceptance. Stringent 
safety criteria would be applied during siting to meet the public 
requirement that only those sites that are environmentally suitable would 
undergo additional investigation. 

Since there are public requirements for a fair site selection process, as 
well as technical requirements to ensure environmental protection and the 
health and safety of the public and the workers, ABCL proposes a process 
that would combine the cooperative, consultative and invitational 
involvement of communities with a progressively more detailed technical 



evaluation of siting regions, potentially suitable candidate areas, and i 
potentially suitable candidate sites, including the application of 
exclusion criteria based on technical, environmental, social, cultural and 
economic factors. This would ensure an integrated approach involving 
potential host communities in the identification and evaluation of siting 
criteria. In practice, such a site selection process should result in a 
disposal facility that both meets the safety regulations and is acceptable 
to the host community. Detailed discussions of the technical activities 
involved in screening and evaluating sites are provided by AECL (1994a) and 
by Davison et al. (1994a). 

4.5 CONCLUSIONS 

Many broad societal issues will influence acceptance of the disposal 
concept and its implementation, such as concern about the environment, lack 
of confidence in technology, lack of confidence in government and industry, 
concern about insufficient public involvement in decision making, and 
concern about the use of nuclear energy. 

The disposal concept, however, cannot help resolve most of these issues. 
Managing nuclear wastes safely, for example, will not by itself clean up 
the environment, nor will acting responsibly and in a trustworthy manner in 
this instance restore complete public trust in government and industry. 
Issues arising from a personal philosophy or a world view that has no place 
for nuclear energy cannot be resolved by providing a means to dispose of 
nuclear waste, since the real issue in such an instance is not how to 
dispose of the waste, but whether or not to engage in the activity that 
generates it. 
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Even if the waste disposal concept were judged to be the only moral and 
ethical choice, were deemed to be technically safe and were implemented 
with exemplary attention to public involvement in decision making, it would 
still exist in this larger societal context and people's perception of the 
concept would be influenced by this context. 

There is no monolithic public view about nuclear fuel waste disposal. On 
many issues different views exist according to the individual's interests 
or philosophy. In some instances, additional ideas introduced during the 
consultation (such as the trade-off between remote siting and increased 
transportation distance) changed some people's opinions. Northern 
Ontarians particularly tended to be more in favour than southern Ontarians 
of some options that they believed did not put their region at greater risk 
(such as continued storage at the generating stations). It can be expected 
that the public view will continue to change as the issue receives more 
discussion and there is greater public appreciation of the principles, 
potential trade-offs and technology involved in nuclear fuel waste 
management. 

It was important for AECL to consult with the public and to identify the 
issues of concern about disposal and the disposal concept. While few 
unexpected issues were raised, input from the public highlighted the 
different importance given to many of the issues. In many instances the 



public viewed the issues from a different perspective and AECL learned a 
great deal about how people think about the subject of nuclear fuel waste. 

The results of the consultation process underscored the importance of 
involving the public in decision making, and provided AECL with a much 
better understanding of how such processes might be more effectively 
structured during implementation of disposal. In particular, we developed 
respect for the public's ability to grasp the issues and to contribute in a 
positive way toward solving problems that had previously been considered 
the exclusive domain of scientists. 

5. PUBLIC PERSPECTIVES ON RISK 

INTRODUCTION 

The Canadian concept for the disposal of nuclear fuel waste involves the 
handling and transportation of hazardous material, and the sequestering of 
that material in geological formations for periods of time longer than the 
realm of human experience. It is not surprising, therefore, that the 
public holds the view that there are significant risks associated with 
nuclear fuel waste management in the long term. 

What is remarkable, however, is the extent to which the public's assessment 
of the risks differs from those of technical risk assessment specialists. 
The resulting "risk perception gap" poses a major (although, as we will 
attempt to show, not insurmountable) social barrier to the acceptance of 
the disposal concept and its implementation. 

This chapter will discuss the nature of the differences in these risk 
perceptions, the social and psychological factors that influence the 
perception of risk, and potential approaches to bridging the gap. In each 
case, the scientific view is discussed first, followed by the general 
public's view. 

5.2 TEE SCIENTIFIC VIEW OF RISK MANAGEMENT 

In all complex projects, there is some element of risk. The term "risk" 
can be broadly defined 'as "the existence of a threat to life and health" 
(Advisory Committee on Nuclear Safety 1986). Most literature on the 
subject of technical risk assessment begins with the thesis that risk (R) 
can be estimated as some sort of product of the probability of occurrence 
of an event (P) times the severity of the harm or consequences (C), or 
R = P x C (Campbell 1980). 

In terms of socio-economic impact assessment, risk is now usually more 
broadly defined to also include factors such as the possible loss or 
diminution of some valued aspect of a resident's quality of life, property 
values, the perceived rights of surface land ownership, or even simple 
peace of mind. 



Douglas (1985) describes the engineer's approach to risk as assuming 

". . . that the public consists of isolated independent individuals 
who naturally behave like engineers: They want to know the facts and 
these facts, once clearly presented, will convince them of the safety 
or riskiness of a proposal. The public is to be told what its normal 
load of risk is, in crossing a street or driving a car in everyday 
life, and how much extra load of risk it will carry if a nuclear power 
station is placed in the vicinity. The risk is sometimes calculated 
in days or minutes taken off the normal expectation of life, or in 
fraction percentages of several million parts, illustrated with 
graphs. Understanding will lay fear to rest." 

Scientists and engineers specializing in technical risk assessment, 
especially those in the nuclear industry, have often expressed extreme 
frustration that this approach, which appears eminently logical to them, 
has not been more widely implemented by society. Lind et al. (1991) have 
argued that a process and a framework for the management of risks are 
needed at the national level so that the management of risks may be 
improved through a more rational and scientific approach. They consider 
further development of such a framework necessary if society is to prevent 
the waste of scarce resources on inefficient risk reduction schemes. They 
argue, for example, that 

"The public perception of risk should be recognized as an irrelevant 
factor . . . Suppose the public perceives hazard X as particularly 
lethal, although it is not. Any policy that reflects such perception, 
and consumes resources beyond diminished returns to reduce this risk, 
is not in the public interest because there exists another allocation 
of resources that saves more lives. The concern is with real lives, 
not perceived ones." 

The Royal Society of Canada and the Canadian Academy of Engineering have 
adopted this position, stating that, in the area of risk management, 

"Unfortunately, too much policy-making in this area has suffered from 
lack of careful planning. It is not too much to say that decision- 
makers are often guided by an unstable mixture of fear, science, and 
pseudo-science. Sometimes inadequate or faulty information is 
obtained, but much more often, sound science is distorted, or the 
significance of valid findings exaggerated. Too many of the resulting 
policies have been far less beneficial to society than they could have 
been, or even detrimental, making things worse by our very efforts to 
make them betterM (Lind 1993). 

The quotations in Table 5-1, collected by Paul Slovic, one of the pre- 
eminent researchers in the field of risk perception, clearly illustrate the 
frustration of many experts in the nuclear waste management field when it 
comes to public perceptions of the risks of nuclear waste (Slovic 1993). 

AECL has conducted an extensive technical assessment of the potential risks 
from implementing the nuclear fuel waste disposal concept. The approach to i 



this assessment and the results are discussed in detail by Goodwin et al. 
(1994), Johnson et al. (1994a), Davison et al. (1994b), Davis et al. (1993) 
and Grondin et al. (1994). The conclusions of these assessments are 
generally that the risks from disposal are well within regulatory limits. 

5.3 THE PUBLIC'S VIEW OF THE RISKS 

AECL recognizes, however, that many members of the public view nuclear 
waste as uniquely hazardous and difficult to handle. The risk associated 
with it is seen by some people to be absolute rather than relative, and 
some hold the view that unknown catastrophic events are somehow inevitable 
(Foster 1985). Researchers who conducted a word association test in the 
United States on the words "nuclear waste repository" found that the most 
frequent single associations were dangerous, danger, death and pollution. 
In addition, there were a large number of images referring to war,, 
annihilation, weapons, and things military. In short, the responses 
revealed pervasive dread, revulsion, and anger (Slovic et al. 1991). 

TABLE 5-1 

VIEWPOINTS OF TECHNICAL EXPERTS 

ON RISKS FROM NUCLEAR WASTE MANAGEMENT 

(Slovic 1993) 

"Several years ago . . . I talked with Sir John Hill . . . chairman of 
the United Kingdom's Atomic Energy Authority. 'I've never come across 
any industry where the public perception of the problem is so totally 
different from the problems as seen by those of us in the industry,' 
Hill told me. In Hill's view, the problem of radioactive waste 
disposal was, in a technical sense, comparatively easy" (Carter 1987). 

"Nuclear wastes can be sequestered with essentially no chance of any 
member of the public receiving a non-stochastic dose of radiation . . . Why is the public's perception of the nuclear waste issue at 
such odds with the experts' perception?" (Weinberg 1989). 

"The fourth major reason for public misunderstanding of nuclear power 
is a grossly unjustified fear of the hazards from radioactive waste . . . there is general agreement among those scientists involved with 
waste management that radioactive waste disposal is a rather trivial 
technical problem" (Cohen 1983). 

"The risk is as negligible as it is possible to imagine . . . It is 
embarrassingly easy to solve the technical problems, yet impossible to 
solve the political ones" (Lewis 1990). 



The first definitive quantification of the extreme position nuclear matters 
occupy on the risk perception scale was provided by Slovic et al. (1980). 
They conducted a survey in which they asked four different societal groups 
to rank 30 risks. Two of the groups, the League of Women Voters and 
college students, ranked nuclear power the greatest risk among the 30, 
above motor vehicles, handguns, smoking, and motorcycles, whereas risk 
experts rated it No. 20 (Table 5-2). Later research found that making a 
set of hazards more or less specific (for example, dividing nuclear power 
into radioactive waste, uranium mining and nuclear accidents) had little 
effect on the psychometric factor structure or its relation to risk 
perceptions (Slovic et al. 1985). 

Similar results were found in Canada with respect to nuclear waste, more 
than 10 years later. When Health and Welfare Canada commissioned a study 
to test Canadians' perceptions of risks to their health in 1993, it found 
that people rank nuclear waste as the 11th highest risk (out of 38 
suggested responses), with about half of respondents rating it as "high 
risk" (Figure 5-1) (Slovic et al. 1993). This risk rating was equal to 
Canadians' perceptions of the risks from motor vehicle accidents, which 
killed thousands of Canadians during the year of the study, while there is 
no evidence that nuclear wastes have harmed anyone. Nuclear waste received 
more "high risk" responses than any other choice when respondents were 
considering the health risk "to you and your family" (40%). 

Moreover, Canadians displayed little trust in their government to protect 
them from risks to their health. When asked to indicate agreement or 
disagreement with the statement, "When there is a really serious health ( 
problem, the government will regulate it. Until they alert me about a 
specific problem, I really don't have to worry," 89% of Canadians 
disagreed, 45% of them strongly (Slovic et al. 1993). 

Respondents displayed a special aversion to carcinogenic agents in drinking 
water (a concern cited frequently by participants in AECL's Public 
Consultation Program). Seventy-four per cent agreed (46% strongly) with 
the statement, "If even a tiny amount of a substance that can cause cancer 
were found in my tap water, I wouldn't drink it" (Slovic et al. 1993). 

When asked their response to the statement, "No matter how low the level of 
exposure to radiation, it can still cause cancer," 62% agreed, 21% 
strongly. The researchers found that there was a widespread belief that a 
risk-free environment is achievable in Canada, and a definite unwillingness 
to accept some risks to one's health in order to aid the economy (Slovic 
et al. 1993). 

ABCL found similarly high risk perceptions among Canadians in a 1991 
national public opinion survey conducted by the Angus Reid Group. Survey 
respondents were asked for their impression of the danger posed by nuclear 
waste, and most of the responses given were related to health risks 
(Table 5-3). 



TABLE 5-2 

ORDERING OF PERCEIVED RISK FOR 

30 ACTIVITIES AND TECENOLOGIES 

(Slovic et al. 1985) 

Activity League of Active 
or Women College Club Experts 

Technology Voters Students Members 

Nuclear power 1 1 8 20 
Motor vehicles 2 5 3 1 
Handguns 3 2 1 4 
Smoking 4 3 4 2 
Motorcycles 5 6 2 6 
Alcoholic beverages 6 7 5 3 
General (private) aviation 7 15 11 12 
Police work 8 8 7 17 
Pesticides 9 4 15 8 
Surgery 10 11 9 5 
Fire fighting 11 10 6 18 
Large construction 12 14 13 13 
Hunting 13 18 10 23 
Spray cans 14 13 23 26 
Mountain climbing 15 22 12 29 
Bicycles 16 24 14 15 
Commercial aviation 17 16 18 16 
Electric power (non-nuclear) 18 19 19 9 
Swimming 19 30 17 10 
Contrace~tives 20 9 22 11 
Skiing 
X-rays 22 
High school & college football 23 
  ail roads 

- 
24 

Food preservatives 25 
Food coloring 26 
Power motors 27 
Prescription antibiotics 28 
Home appliances 29 
Vaccinations 30 
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FIGURE 5-1: Perceived Health Risk to the Canadian Public 
(Slovic et al. 1993) 
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TABLE 5-3 

PERCEPTIONS OF THE DANGER POSED BY NUCLEAR WASTE 

1991 National Study 

(Angus Reid Group 1992a) 

- MOST FREQUENT MENTIONS - 
(Unprompted, Multiple Responses Allowed) 

Health Risks 

Health problems (general) 33% 
Cancer 31% 
Lethal 20% 
Birth defects 18% 
Radiation sickness 8% 
Radiation burns 4% 
Skin deformities/hair loss 4% 
Contaminated food 4% 

Environmental Risks 
-- - 

Destroys environment 27% 
Dangers to wildlife 8% 
Leaks into ground/ 
air/water 7% 

Meltdown/Chernobyl 7% 
Poses future danger 7% 
Bombs/Hiroshima 2% 
Fires/explosion 1% 

5.4 UNDERSTANDING THE GAP IN RISK PERCEPTIONS 

The development of the Canadian nuclear fuel waste disposal concept has 
occurred in a government policy framework that has resulted in the 
expenditure of considerable technical effort over a period of more than 15 
years to calculate whether and how the disposal of nuclear fuel waste might 
be accomplished so as to ensure that the risk to present and future 
populations does not exceed the risk limits established by the Atomic 
Energy Control Board. These regulatory limits have been established with 
reference to limits for other nuclear activities, and in consultation with 
the public. In comparison with other human activities, the regulatory risk 
limits for nuclear fuel waste disposal are very small indeed. 

In light of this low permitted and calculated risk, and the views 
consistently expressed by experts familiar with nuclear waste disposal 
technology that solutions to the technical problems of disposal are 
achievable, the very existence of such an extensive research and 
development program is evidence of an overwhelmingly different societal 
perspective, and calls into question whether any technical calculation of 
the risks can overcome the public concern. 

Information on the calculated risks is being received and interpreted by a 
society in which lay persons have a growing concern that the risks 
associated with new technologies may not be well understood, so that there 
is little reason to trust the experts (Preudenberg 1990). 

A Canadian environmental activist involved with a concerned citizens' group 
opposing the Ontario Waste Management Corporation's provincial hazardous 



waste management site in the Niagara region of Ontario summed up the public ( 
reaction to such information as follows: "We, the recipients of risk 
communications, have little faith in what we are told. We feel misled, 
manipulated and insulted by risk assessments and by those who convey risk 
assessments. The implied put-down of the public in the differentiation 
between 'assessed1 and 'perceived' risks infuriates the public" (Jackson 
1989). 

One might well ask what is going on: the experts say the risk is low, while 
the public believes it is extraordinarily high. This question has been of 
some interest to social scientists, and the overall conclusion of the 
literature on the social and cultural construction of risk is that risk is 
not an objective phenomenon perceived in the same way by all interested 
parties. Instead, it is a psychological and social construct, its roots 
deeply embedded in the workings of the human mind and in a specific social 
context. Each individual and group assigns a different meaning to the risk 
information. There are multiple truths about risks, and multiple ways of 
seeing, perceiving and interpreting risk events. Each interested party - 
including those who generate the risk, those who attempt to manage it, and 
those who experience it - see it in different ways (Covello 1989). 
Psychometric studies have shown that even the concept of "risk" means 
different things to different people. When experts judge risk, their 
responses correlate highly with technical estimates of annual fatalities; 
Lay people can assess annual fatalities if they are asked to (and produce 
estimates somewhat like the technical estimates). Rowever, their judgments 
of "risk" are related more to other hazard characteristics (for example, ( 
catastrophic potential, threat to future generations) and, as a result, 
tend to differ from their own (and experts1) estimates of annual fatalities 
(Slovic 1987). 

FACTORS INFLUENCING PUBLIC PERCEPTIONS OF RISK 

Social science research about what influences the public's perception of 
risk indicates that people consider a vast array of factors in defining and 
evaluating health and environmental risks (Slovic et al. 1980; Covello 
1983; van der Plight 1985). The following factors appear to be the most 
important: 

a. Voluntarism: People are more concerned about risks that they 
perceive to be imposed upon them than about those that they enter 
into voluntarily. Early research on risk perceptions showed that 
the public will accept risks from voluntary activities (such as 
skiing) that are roughly 1000 times as great as it would tolerate 
from involuntary hazards (such as food preservatives) that 
provide the same level of benefits (Starr 1969). 

b. Controllability: People will tend to perceive a greater level of 
risk when they believe their personal control over exposure to 
the risk or decision making related to the risk is limited. This 
factor has also been identified as a major risk perception 
multiplier, second perhaps only to voluntarism (Cohrssen and 
Covello 1989). The risks of activities that are considered to be 



under personal control and where a skill is involved in exercising 
that control (e.g., skiing and driving automobiles) are routinely 
discounted. 

c. Effects on Children: People are more concerned about activities 
that put children specifically at risk (e.g., milk contaminated 
with toxic substances or exposure of pregnant women to airborne 
toxic materials) than about activities that do not put children 
specifically at risk (e.g., occupational risks). 

d. Dread: Some kinds of risks are more dreaded than others (e.g., 
cancer or birth defects, and exposure to carcinogens or radiation) 
and evoke feelings of fear, hostility, anger and helplessness. 
Presentation of worst-case scenarios heightens this effect 
(Fischhoff 1985). 

e. Trust in Governments and Institutions: Risks are perceived to be 
greater where people do not feel that the responsible risk 
management institution is trustworthy (e.g., criticism of a 
regulatory agency for too close ties to the industry that it 
regulates). Kasperson (1986) argues that the public's trust in 
government and institutions is based on judgments about whether 
the organization is competent, open, unbiased and responsive to 
public concerns. Other dimensions of trust may include integrity, 
credibility, consistency, fairness and personal control (Mushkatel 
et al. 1992). Studies associated with the proposed high-level 
nuclear waste repository at Yucca Mountain, Nevada, demonstrated 
that greater trust toward the American federal government 
correlated with lower levels of perceived risk, and a lack of 
trust in the federal government correlated with greater levels of 
perceived risk (Basterling and Kunreuther 1990). 

f. Catastroohic Potential: People are more concerned about fatalities 
and injuries resulting from a single event (e.g., large numbers of 
fatalities resulting from an airplane crash or from an earthquake 
or hurricane) than about fatalities or injuries that are scattered 
or random in time and space (e.g., automobile accidents). The 
probability of the occurrence of the catastrophic event plays 
little part in the risk evaluation. Imagination blurs the 
distinction between what is remotely possible and what is 
probable. The public fears that a nuclear waste disposal facility 
will suffer catastrophic failure (Poster 1985). 

g. Familiarity: Public concern increases when people are not 
personally familiar with the process or activity seen to be giving 
rise to risks (e.g., the risks of a nuclear power plant accident). 
Conversely, it decreases when people are more familiar with the 
technology and the risks that could be associated with it. A 
study in Finland showed nuclear power plant workers felt the risk 
of a nuclear power plant accident to be much less likely, and the 
safety of a nuclear power plant to be much better, than the 
general public did (Kivimaeki and Kalimo 1993). 



h. Scientific Uncertainty: Generally, people tend to be more 
i 

concerned about risks that they consider to be scientifically 
poorly understood, and where exposure mechanisms are not well 
defined or are subject to scientific debate (Cohrssen and Covello 
1989, Vymer 1988). Since radiation is invisible and imperceptible 
to the human senses, some people consider its threat as 
"unfamiliar, insidious and even unfair" (Siting Task Force 1987). 
Risk studies that attempted to rate risks of various natures 
showed that the public views nuclear risks as particularly high 
(Slovic 1987). 

i. Effects on Future Generations: Concern increases when the 
activities in question pose risks to future generations (e.g., 
genetic effects resulting from exposure to radiation). This can 
be considered a special case of distributional equity, and is 
often guided by a moral concern for people who do not have a say 
in decisions that might affect them (Kunreuther et al. 1989). 

j. Accident History: People perceive accidents (e.g., the nuclear 
power plant accidents at Three Mile Island and Chernobyl) as 
signals that they should be worrying about a particular risk. A 
minor accident in an unfamiliar system has major social 
significance if the accident is perceived to be a harbinger of 
future, and possibly catastrophic, events. Any factor that makes 
a hazard unusually memorable, even a vivid film (such as 
radiation-based stories in entertainment media: China Syndrome, 
The Karen Silkwood Story, post-nuclear war scenarios, etc.) can 

( 

seriously distort perceptions of risk. 

k. Eauitv and Fairness: People tend to perceive greater risks when 
those potentially at risk do not share equally in the benefits of 
the activity or are allocated a disproportionate share of the risk 
or impacts (Cohrssen and Covello 1989). People will take into 
account potential benefits such as employment or increased 
business activity in their evaluation of risk (Kunreuther et al. 
1989, Bkos Research Associates 1987). Procedural equity, or the 
appropriateness of the institutional arrangements and procedures 
by which policies are formulated and implemented, and by which 
associated risks are allocated in a democratic society, is also a 
factor. People will tend to perceive risks of a project, activity 
or event to be greater when they have little or no input to 
decisions, and limited access to financial resources or 
information (Kasperson 1990). 

1. Benefits: People are more concerned about hazardous activities 
that are perceived to have unclear or questionable benefits (e.g., 
the construction of a thoroughfare in a primarily residential 
area) than about hazardous activities that are perceived to have 
clear benefits (e.g., automobile driving). Recent re-examination 
of the risk perception data collected by Slovic, Lichtenstein and 
Pischhoff in 1982 found average risk ratings to be significantly 
affected by perceived individual benefits. This suggests that 
public perceptions of risks are net values (the difference between 

i 



risks and benefits) rather than gross indicators of potential 
harm (Gregory and Mendelsohn 1993). 

m. Reversibility: When activities involve potentially irreversible 
adverse effects (e.g., release of gases contributing to the 
greenhouse effect or depletion of the ozone layer), people's 
concern increases. They naturally feel that, in such cases, it 
is better to be safe than sorry. The creation of nuclear waste 
and its permanent disposal are often linked in the public mind 
with such irreversible negative impacts. 

n. Personal Stake: Most risk data are for society as a whole, but 
people are more concerned when they perceive that risks will 
affect them or their families personally. An interesting 
phenomenon with respect to this factor is that Canadians feel 
personally at risk, no matter where they live, from nuclear waste 
more than from any other health hazard (Slovic et al. 1993). 

o. Orinin: People are more concerned about risks caused by human 
actions and failures (e.g., industrial accidents caused by 
negligence, inadequate safeguards or procedural error) than about 
risks caused by acts of nature or God (e.g., hurricanes and 
exposure to geological radon). 

p. Personal Values: Risks tend to be exaggerated or minimized 
according to the social, cultural and moral acceptability of the 
underlying activities. People are more concerned about risks 
from technology when they have little faith in science and 
technology, place a high value on nature, and believe in limits 
to growth. They tend to be less concerned about technological 
risk when their personal value system emphasizes material 
abundance, future prosperity and economic growth. Consequently, 
people who disagree with the use of nuclear power tend to 
perceive risks from nuclear waste as higher than those who 
support nuclear power. 

q. Media Attention: People are more concerned about risks that 
receive much media attention (e.g., accidents at nuclear 
facilities and airplane crashes) than about risks that receive 
little media attention (e.g., individual automobile accidents). 
Research has shown that extensive media coverage of an issue at 
first produces a negative public response, regardless of the 
content or tone of the information (Mazur 1981). 

r. -y: People are more concerned about risks to 
identifiable victims (e.g., a sailor lost at sea, or a child who 
has fallen into an abandoned well) than about risks to 
statistical victims (e.g., statistical profiles of automobile 
accident or smoking victims). 

The factors which tend to influence an individual's perception of risk are 
summarized in Table 5-4. 



TABLE 5-4 

DIMENSIONS OF RISK AND THEIR EFFECTS ON RISK PERCEPTION 

(Adapted from Cohrssen and Covello 1989) 

Dimemiom Conditiom Associaled with Conditiom A.wciated 
Hinher PemPived Rlnk wilh Lower Pempired Risk 

Volunrarism Involunlary exposures (e.g., air pollution) 

Cantmllabiiily Little personal conlml over risk (e.g., tnvclling 
as s passenger i n  an airplane) 

Impact on Children Children apecifieally st risk (Alar on apples. 
eonlaminated milk) 

Dread Riska evoke fear, termr, or anxiety (e.g., 
radioactive materials and other carcinogens) 

Inaitulional Lack of trust in inslitulions responsible far risk 
Tmsl management (e.g., regulalory agencies with perceived 

close lies to indunry) 

R i s k  laken st one's awn choice (e.g., skiing) 

Some personal conlml over risk (e.g., driving 
an sulomobile) 

Risks threaten adulu only (e.g.. occupational 
risks) 

Risks not dreaded (e.g., common colds, 
household accidents) 

Responsible instilulionn well lruslcd (c.g., 
mnagcmcnt o f  recon!binant DNA research hy ths 
National Institute o f  Hsalh and univcrsitie$ 

Catastmphic Falalilies or injuries grnuped in time or space (e.g. Fslalities or injuries distributed randomly in 
Potential large industrial explosions, airplane crashes) timc or space (e.g. automobile accident deaths) 

Familiarity Unfamiliar risks (e.g., a nuclear power plant 
accident) 

Scienlifio Risks or exposure mechanisms unclear or uncertain 
Uncertainty even to scienlisu (e.g., disagreements about the 

risks o f  radiation exposure) 

Impact on Future Risks born* equally or greater by h a r e  genemiona 
(e.g., greenhausc effect) 

Familiar risks (e.g., household accidents) 

Risks relatively well known and exposure 
mechanisms understood (c.g., fires or driving 
automobiles) 

Risks borne primarily by cumnl generation 
(e.g., sunbathing) 

Aecidenl and Activities that have q history of accidents or Activities thal have liltle or no history of 
Management History mismanagement or are memorable (e.g., TMI, Chernobyl) accidents or mismanagemenl 

Equity Dispmpoltionale risk for he benofit received 
(e.g., having all o f  h e  nation's nuclear waste 
nearby) 

Clarily o f  Benefits fmm or need for activity generaling the 
Benefits risk are questioned (e.g., use of nuclear power) 

Reversibilily Irreversible consequences (e.g., greenhouse effect 
or ozone depletion) 

Personal Slake Individual or his family personally at risk (e.g., 
living near an abandoned hnvlrdous waste silc) 

Origin Human actions and failures (0.g.. industrial 
emissions, leakage of wasle ficilitiea) 

Socmingly equilablc distribution o f  risks and 
benefits (e.g., vaccinations) 

Clear benefils (e.g., using an automobile) 

Consequences appear reversible (e.g., sporta 
injuries) 

Individual not personally 81 risk (e.g., 
disposal of havrrdous waste at a remole site) 

Natural phenomena or acts of God (c.g., 
hunisanes or natural radon) 

Personal Values Lack of faith in science and technology, a high Faith i n  science and leehnology, material 
vslualion of nature and a belief in  the limits to abundance, future pmsperily and economic 
gm& ~ m w l h  

Media Allemion Much media anention (e.g., airlinc crashes, nuclear Linle media snention (e.g., individual auto 
accidenla) accidents) 

Victim Idenlity ldenlifiable viclims (e.g., sailor I o n  at spa) Slatistical victims (e.g.. smoking falalilies) 



Reacting in part to the consideration of the many factors that influence 
the public, Slovic (1987) concludes that there is wisdom as well as error 
in public attitudes and perceptions, and offers some hope for resolution of 
the quandary: 

"Lay people sometimes lack certain information about hazards. 
However, their basic conceptualization of risk is much richer than 
that of the experts and reflects legitimate concerns that are 
typically omitted from expert risk assessments. As a result, risk 
communication and risk management efforts are destined to fail unless 
they are structured as a two-way process. Each side, expert and 
public, has something valid to contribute. Each side must respect the 
insights and intelligence of the other." 

5.6 BRIDGING TEE RISK PERCEPTION GAP 

It is clear from the foregoing that technical risk assessors and the 
general public use a completely different approach in evaluating and 
assessing the risks from nuclear fuel waste management. It is also clear 
that the public fear is real, and that it must be taken into account in 
moving forward with nuclear fuel waste management. The question that 
remains is how society can best be served in this situation. In discussing 
the options, we use the term "correcting1' because that is generally how 
people think in a polarized environment. 

One choice is to try to "correctN people's assessments through the use of 
risk communication packages, under the assumption that lay persons and 
experts share common values (e.g., toward health), but that the public 
holds inaccurate perceptions of the magnitude or probability associated 
with potential impacts of nuclear waste disposal. 

There is ample evidence that technical risk assessments do not have much 
influence on public perceptions and acceptance of risk from nuclear and 
chemical technologies (Slovic 1993). This is illustrated by the extreme 
difficulty experienced in many countries over the past 15 years in their 
attempts to establish nuclear fuel waste disposal facilities, primarily 
because of public fear and opposition. 

Communication of the low risks of such a facility, as determined by 
technical risk assessments, has had little or no positive impact. In 1991, 
a nuclear industry group, the American Nuclear Energy Council, initiated an 
extensive television advertising campaign to try to change the Nevada 
public's view that a repository and transportation of nuclear fuel waste to 
it would be highly dangerous. The campaign tried to provide information by 
showing the safety of transport containers, showing that nuclear fuel is a 
solid, saying nuclear waste can not explode, and showing that there is no 
correlation between elevated cancer levels and living next to a nuclear 
plant. Assessment of the results of the campaign showed 72% of respondents 
said they saw the advertisements. However, fewer than 15% of respondents 
who had seen the advertisements said it made them more supportive, while 
32% said it made them more negative. Seventy-four percent said they would 



vote against the repository, almost exactly the same proportion as before 
(' 

the campaign (Flynn et al. 1993). 

It does not appear, therefore, that this option is very useful in bridging 
the risk perception gap. 

Ootion 2: "Correctinn" the Exoerts' Assessments 

Another choice is to "correct" the experts' assessments, arguing that the 
experts and the public have different assessments of the risks because they 
have different value constructs (i.e., the people and the technical experts 
share a common estimate of the probability of the adverse impacts, but the 
technical experts have underestimated the value people place on those 
potential impacts). 

This approach is gaining much greater acceptance in the preparation of 
socio-economic impact assessments, as it allows the incorporation and 
possible mitigation of or compensation for such indirect impacts as stress 
and the disruption of the social fabric of a community, even though there 
may be little impact on the physical environment. The science of social 
and economic impact assessment now strives for host community acceptance of 
the outcome. The process respects community values and preferences, and 
allows for public involvement. However, there are serious doubts about the 
applicability of this approach with respect to problems such as the general 
(national or provincial) public acceptance of the disposal concept or the 
community acceptance of a nuclear fuel waste disposal facility as a 
neighbour. 

( 

The public's assessment of the potential for harm from nuclear waste is so 
divergent from the experts' assessment that agreement on the probability 
and extent of the potential harm does not seem possible. If the public's 
view is that catastrophic failures are inevitable (Poster 1985), and the 
experts' analysis shows that failures in a disposal system will be slow- 
developing events that allow for corrective action, it is difficult to 
imagine how an expert might take such information into account in order to 
"correct" the assessment, which is based on the formula Risk = Probability 
x Consequence. The problem is not that the technical experts and the 
public place different values on the impacts, but that they have vastly 
different perceptions of the probability and scope of the impacts. 

O~ti0n 3: Adaoting the DiS~oSal Conceot to Meet Public Exoectations 

A third option is to look behind both the experts' and the public's 
assessments, and to see whether the waste disposal concept, or the plans 
for its implementation, can be made to conform to the values people use 
when making their own assessments of risk. It goes without saying that 
none of the resulting actions should cause the waste to be managed in an 
unsafe manner. 

In examining the foregoing list of factors used by the public in assessing 
risk, it is evident that there are some to which the disposal concept 
cannot respond, or can respond only with great difficulty. There would 
appear to be little that can be done, for example, to alter the origin of 
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the risk, its accident history, the amount of media attention it receives, 
people's personal values, the degree to which they dread nuclear risks, or 
their perceptions about accident history, personal stake, and impact on 
children. 

On the other hand, a large number of the factors lend themselves to being 
addressed in the development of the disposal concept and during its 
implementation. Chief among these are voluntarism, controllability, 
reversibility, equity and fairness, benefits, and trust in institutions. 
Under the right circumstances, even such factors as unfamiliarity, 
scientific uncertainty and catastrophic potential might be addressed and 
mitigated. Many of these factors are interrelated, and addressing one of 
them automatically influences others. 

Voluntarism: Risk perception studies have concluded that one of the most 
powerful factors influencing the public's willingness to accept the 
potential harm from an activity is whether the activity that might cause 
the harm is imposed on people or entered into voluntarily. Past attempts 
to impose nuclear waste disposal facilities on communities near sites 
chosen for their technical suitability have resulted in overwhelming 
opposition from local residents. Communities subjected to such siting 
processes have amply demonstrated their de facto power in democratic 
societies to veto a proposed site. 

Increased voluntarism can be achieved by adopting approaches that allow for 
considerable public involvement in decision making, such as voluntary 
approaches to site selection, and using agreement-building techniques for 
decision making and problem solving. Examples of such processes can be 
found in the United States, where the Nuclear Waste Negotiator has been 
empowered to find a volunteer site for a monitored retrievable storage 
facility for nuclear fuel waste; and in Canada, where hazardous waste 
facilities have been sited in Alberta and Manitoba, and where a federal 
Siting Task Porce is attempting to find a site for low-level radioactive 
waste from the Port Hope area in Ontario. 

AECL is recommending a siting process that incorporates the principle of 
voluntarism. It is detailed in Chapter 7 of this document. 

Increasing Control: Closely related to voluntarism is the issue of control, 
which has been found to have as great an impact on the acceptability of 
risks as voluntarism. The proposition is that the more control a community 
can exercise over the siting, design, construction and operation of a 
disposal facility, the more likely it is to be confident that the risks can 
be managed. Experience in the United States (Clinch River MRS Task Porce 
1985, Peele 1987) indicates that more control over the operation of the 
facility by local people was the most important factor in obtaining the 
community's acceptance. Increased community control is a factor that can 
be expected to flow from a commitment to the principle of voluntarism. 

In 1988, a survey commissioned by AECL asked Canadians what conditions 
would make siting a nuclear waste disposal facility near their community 

i more acceptable to them, and it was found that people considered community 
control in siting decisions and independent monitoring of the facility 



(another way of facilitating control) by far the most important (Angus Reid 
( 

Group 1989). 

In a more recent research project, 103 United States students were asked to 
rate the impact of 45 hypothetical news events pertaining to management of 
a nuclear power plant in their community. Only one event had any 
substantial impact on increasing trust, which is another major factor in 
perception and acceptance of risk. This event was stated as: "An advisory 
board of local citizens and environmentalists is established to monitor the 
plant and is given legal authority to shut the plant down if they believe 
it to be unsafe" (Slovic 1993). 

In practice, there may be differences of opinion about how much control 
over the operation of a disposal facility should be given to a host 
community. Past experience indicates that some people may argue that the 
facility manager is the person with the technical knowledge to ensure 
safety and is ultimately responsible, and that the regulatory authority's 
jurisdiction must be respected. Openness with respect to the availability 
and distribution of information on all aspects of the disposal technology 
and its potential risks would mean that the community has access to the 
information required to make a judgement for themselves about safety and 
environmental protection. Mediation and negotiation with the community 
would likely be required to arrive at an agreement on the extent to which 
control over decisions on both the construction and operation of a facility 
would be shared. Arriving at such an agreement should be made easier by 
the fact that all parties would have as a central and joint interest the 
safety of the facility. AECL supports the principles of shared decision ( 
making and openness, which are discussed in greater detail in Chapter 7. 

Reversibility: There is a natural tendency on the part of the public to be 
cautious about implementing any technology that has potential irreversible 
negative impacts, even though there may be no conclusive scientific 
evidence that harm will result. The common-sense rationale is that 
scientists and engineers have been wrong in the past, and it is better to 
be safe than sorry. 

The widespread public concern with monitoring and retrievability of nuclear 
fuel waste in a disposal vault, which is closely related to the issue of 
reversibility, is discussed in Chapters 4 and 6. AECL has incorporated 
extensive monitoring into the disposal concept, both during operation of 
the facility and, if desired, after closure. In addition, the waste can be 
retrieved, if necessary, in response to information from the monitoring 
programs, in the event that better technology is developed, or if it is 
desired to recycle the material in the future. This should make a disposal 
vault more acceptable to the public. As well, AECL is recommending a long- 
range step-wise implementation plan with multiple decision points. At each 
stage, decisions would be based on the increased knowledge that would be 
acquired as the site is investigated, the facility is constructed, and the 
nuclear fuel waste is emplaced over a period of more than 70 years. At any 
time, it would be possible to reverse an earlier decision. 

Eauitv and Fairness: A nuclear waste disposal facility would concentrate 
all of the country's used nuclear fuel in a single location. Plutonic 
rock, the preferred disposal medium for Canada, occurs primarily in less 



I\ densely populated areas, away from the concentrations of population and 
industry that are the principal users of the electricity generated by the 
nuclear power plants. This situation may produce a perception of an unfair 
distribution of risks and benefits. 

Further, the risks from nuclear waste will potentially affect future 
generations long after the generating stations that produced the offsetting 
benefit have been shut down. This creates a perception' of a temporally 
unfair distribution of risks and benefits. This subset of the equity and 
fairness issue is an ethical question and is discussed in Chapter 6. 

Incorporation of the principle of fairness in the siting process is 
discussed in Chapter 7. A commitment to the principle of voluntarism 
during siting to some extent deals with the question of equity, since 
communities that feel inequitably treated would not volunteer to be 
considered. 

Addressing equity requires processes to deal with impacts and their 
distribution. An impact management process that involves the coordinated 
application of mitigation, enhancement, compensation, monitoring and 
contingency measures, and community liaison measures, can contribute to the 
siting of potentially hazardous or locally unwanted facilities and may 
enhance the acceptability of risk. Such a process is described by Grondin 
et al. (1994). The governments and the implementing organization could 
further reduce inequity by recognizing that there is a value to society as 
a whole from having its nuclear fuel waste safely disposed of, and that 
some of this value could be shared with the community that hosts the 
disposal facility (Kunreuther et al. 1991). Specific mechanisms for 
effecting such transfers could be left to discussion and negotiation with 
the communities concerned. 

Benefits: Closely related to the issue of equity and fairness is the 
consideration of benefits. As previously discussed, recent research has 
indicated that perceived risk may be a net value, taking into consideration 
the benefits received from the risk-generating activity. 

Researchers suggest that the adverse perception of risk might be reduced 
more easily by increasing the salience of associated benefits than 
attempting to convince the public that the risks are small. The linkages 
they found during their assessment of previous data on risk perceptions 
focus attention on the acceptability of direct trade-offs, rather than on 
the less interpretable absolute levels of costs, risks or benefits 
(Kunreuther et al. 1989, Ekos Research Associates Inc. 1987). 

A nuclear fuel waste disposal vault would be a sizeable undertaking, 
resulting in the investment of more than $10 billion over a period of 
70 years, and in the creation of as many as 1000 jobs during construction 
and some 650 during operation. A community looking for economic 
development opportunities might see such a development nearby as being 
desirable enough to more closely investigate the potential risk-benefit 
balance. 

Trust in Institutions: It has been argued that the public's apparent 
unwillingness to believe the experts' assertions that nuclear fuel waste 



disposal can be accomplished safely amounts to a ncrisis in confidence," a \ 

profound breakdown of trust in the scientific, governmental and industrial 
managers of nuclear technologies (Slovic 1993). 

Slovic further notes that building trust is much more difficult than losing 
it, and that the social system in which we operate tends to destroy trust. 
He suggests that restoration of trust may require a degree of openness and 
involvement with the public that goes far beyond public relations and "two- 
way communicationH to encompass levels of power sharing and public 
participation in decision making that have rarely been attempted. 

It will be important that not only the implementing organization, but also 
the governments, the owners of the wastes and the regulatory agencies 
commit themselves to such processes. 

The forging of trust with affected communities is key to a constructive 
dialogue on risk issues. Ultimately, residents exposed to a potential risk 
are more preoccupied with the trustworthiness of their industrial neighbour 
and its reliability to always do the right thing voluntarily than they are 
with a company's technical competence to identify the right thing. 

ABCL believes that the establishment of a siting process based on safety 
and environmental protection, voluntarism, shared decision making, 
openness, and fairness can enhance the likelihood of achieving mutual 
respect and trust. Trust can be enhanced by allowing different points of 
view to be heard (Kunreuther et al. 1991), by developing a mutual 
understanding among all parties, and by respecting differences among 
various community interests or between the proponent and various parties 
(Resource Futures International 1992). Mutual respect and trust among the 
implementing organization and the publics involved in siting can be 
promoted by an honest sharing of information, an understanding of the 
reasons for areas of disagreement, and an open discussion of the issues. 

If the community and other members of the affected public are involved as 
full partners in program decisions, they will be asked, in effect, to trust 
themselves. There is a greater likelihood that technical experts will be 
trusted and listened to when they are advisors to decision makers that 
include community and public representatives, and when they structure their 
advice according to the requirements of these customers. 

Familiarity: Levels of perceived risk decrease as familiarity with an 
activity or project increases, and as a safe operating track record is 
established (Ekos Research 1987, Mushkatel et al. 1988). Employees of and 
residents near nuclear power stations (and associated temporary nuclear 
waste storage sites) are not as fearful of them as people who live farther 
away and have less personal experience with them. 

Consistent with this phenomenon is the finding (discussed in Chapter 4) 
that the Canadian public feels that a physical demonstration of disposal is 
necessary before confidence in the disposal system can be established. One 
of a number of potential future options is a step-wise approach that 
includes a demonstration disposal vault; if such a demonstration vault 
proved to be safe, It could later be converted to a full-scale facility. 

i. 



Such a demonstration phase, if implemented, might allow people in nearby 
communities, as well as the general public, to become more familiar with 
the technology and to form personal judgments based on actual experience. 
In support of this proposition, AECL has already found that visits to the 
Underground Research Laboratory considerably increase the visitors' 
understanding of the disposal concept, even though the Underground Research 
Laboratory does not represent what a final disposal vault would look like 
and there is no intention to dispose of waste there. 

Scientific Uncertainty: The safety assessment for the nuclear fuel waste 
disposal concept expresses the potential long-term radiation exposure from 
a sealed nuclear fuel waste disposal vault in terms of probabilities. All 
of the potential consequences of implementing the Canadian nuclear fuel 
waste disposal concept were found to fall under the regulatory limit for 
radiation exposure to people in the future. However, communicating the 
implications of differences between extremely small probabilities, in the 
range of one in a million, such as calculated for the disposal concept, to 
the public has proved to be extraordinarily difficult. 

One means of providing information in a manner more understandable to the 
public is to discuss natural analogs to the components of a potential 
disposal vault, such as the Cigar Lake, Oklo and Alligator Rivers uranium 
deposits, the existence of well preserved ancient metal artifacts, and a 
prehistoric forest that has been preserved, without becoming petrified, in 
a clay deposit in Italy. Such geological examples of analogous systems 
that have a history extending from hundreds to billions of years, and whose 
results can be seen today, may be much more easily understood by the public 
than the risk and probability outputs of computer models. 

Conducting health studies and public health monitoring in the host 
community and the surrounding area could help reduce the public uncertainty 
associated with the potential effects of radiation. It is suggested that 
contingency planning and monitoring would also address uncertainty. As an 
example, Gartner Lee Limited (1993) states 

"The possibility of extended monitoring that has been incorporated 
into AECL's disposal concept addresses the equity and ethical 
considerations associated with risk perception inasmuch as extended 
monitoring is consistent with public preferences for added flexibility 
and greater confidence prior to ultimate disposal" (p. 38). 

Catastro~hic Potential: Infrequent events that have catastrophic potential 
to kill many people at the same time are more dreaded than frequent events 
that kill only one or a few at a time. Anything to do with nuclear matters 
(with the possible exception of nuclear medicine) is often viewed by people 
as having catastrophic potential because they relate it to nuclear weapons 
or the accidents at Three-Mile Island and Chernobyl. This perception 
likely increases fear of a disposal facility. 

If trust were developed between the organization implementing disposal and 
potential host communities through a siting process based on the principles 
discussed in Chapter 7, communication of scientific information about the 
kinds of accidents that would be possible at a disposal facility and the 



risks associated with them should reduce the effect of this risk perception 
factor. 

RISK COMMUNICATION 

Many of the above suggestions for dealing with risk perception factors 
involve communicating with the affected public. Bow an implementing 
organization communicates will greatly affect its ability to build trust, 
rapport and mutual understanding, to enhance the comfort that usually comes 
from familiarity and experience, to effectively address the public's due 
process concerns, and to sensitively acknowledge and address the other 
dimensions of risk that generate public concern. 

Once the major barriers to communication (voluntarism and control) have 
been addressed, it should be possible to provide information on such 
factors as the nature of the waste, the nature and extent of the risk, and 
the way the technology is designed to deal with the risk, and to have that 
information accepted by communities. Studies commissioned by AECL appear 
to indicate that many of the concerns about nuclear fuel waste management 
stem from public perceptions about the nature, volume and hazard of the 
waste, the absence of proof that geological disposal is "risk-free," a lack 
of absolute guarantees of safety of disposal, and a belief that we are 
dealing with the "unknown" (Greber 1990). 

A 1991 AECL survey disclosed, for example, that most Canadians are 
unfamiliar with the physical nature of nuclear fuel waste. The most common 
perception is that it is some form of liquid such as heavy water, oil or ( 
sludge (Angus Reid Group 1992a). The survey further showed that views 
about the hazard and manageability of the waste changed once the 
respondents were aware of its physical nature. When told that nuclear fuel 
waste is a solid ceramic material sealed inside metal tubes, some 
respondents (17%) felt nuclear waste was less dangerous than they had 
previously thought, and a considerable portion (45%) believed the material 
could be managed more safely than they first thought. 

However, it must be emphasized that effective communication of such 
information cannot occur in an adversarial environment (Sandman 1990). 
Sandman notes that the involuntary imposition of a facility on a community 
creates feelings of helplessness and outrage, and ". . . when a community 
is experiencing outrage, there is little point in providing more technical 
information about the size and nature of the risks. They will mine the 
data for rocks to throw back at you." The attempt by the American Nuclear 
Energy Council to educate the people of Nevada by means of television 
commercials about the actual risks of a nuclear waste repository 
(Section 5.6) amply illustrates Sandman's point. The information that 
nuclear waste is not a liquid clearly had no impact on the acceptability of 
the disposal facility there, and in fact backfired when the media and 
others in the community started to parody the American Nuclear Energy 
Council commercials (Flynn et al. 1993). 

AECL has learned a number of lessons over the years about communicating 
with the public in the area of technological risk. From this experience, 
and from the literature on risk communications, the following is suggested 



as a list of key guidelines for communications with communities throughout 
a project's lifetime: 

1. It is essential to recognize a community's concerns, and the 
factors influencing the public's assessment of and reaction to 
risk, as real and legitimate. The implementing organization 
should be caring and compassionate, and sensitive to questions of 
process, feelings and perceived motives. There is a need to 
respectfully understand and integrate the risk-related views and 
concerns of the public into the project planning process. 

2. The organization must not only provide the opportunity for a 
community to have input to a project, but must listen well, 
determine what the public's real concerns are, and then provide 
information and undertake action relevant to those concerns. 
Until a community's real concerns are addressed, it cannot 
process risk information. 

3. Inappropriate risk comparisons that ignore significant risk 
factors (i.e., comparing a voluntary with an involuntary risk) 
should be avoided. Comparisons of similar situations (i.e., same 
risk before and after certain mitigative actions) or similar 
substances (i.e., the content of one town's water versus another 
town's water) can be useful. Reliance on science or numbers 
alone to explain the safety case is inadvisable (the public is 
suspicious of data manipulation). Understandable and memorable 
anecdotes and analogies are useful. Jargon should be minimized. 

4. Information about the proposal must be provided voluntarily, 
early, completely and in a relevant and user-friendly fashion. A 
community should always hear news of a project directly from the 
responsible organization, which should strive to be helpful and 
forthcoming. The organization should be proactive in providing 
information to the news media and elected officials on project- 
related risk issues and the corporation's risk communications and 
associated public involvement programs. 

5. Admitting past mistakes, then explaining what action has been 
taken to avoid repetition, builds credibility and trust, which 
helps to reduce the level of perceived risk. Being open about 
scientific uncertainties and possible policy disagreements within 
the organization also helps to build trust. 

6. One way to increase the public's familiarity and comfort level 
with issues associated with uncertainty is to involve them in a 
review of the options and the resolution of the practical 
problems. 

7. The organization should not try to lecture or pressure residents 
into accepting a specific level of risk; the prevailing principle 
should be "informed voluntary consent." Extreme care should be 
exercised in negotiating trade-offs so as to avoid the perception 
that there is an attempt to "bribeoo local residents to accept 



project risks. The best possible mitigation of impacts is a 
( 

completely separate issue from compensating residents for 
unmitigated impacts. People's health is not for sale. 

8. The implementing organization must never proceed on the basis 
that communications efforts are simply a means of educating 
ignorant, irrational and therefore needlessly frightened people, 
or that it is inappropriate to share planning or management 
authority with untrained laymen. Such attitudes are very likely 
to anger the public and will destroy trust. 

9. The public must be respected and involved as a legitimate 
partner. People and communities have a right to participate in 
decisions that affect their lives, their property, and the things 
they value. The goal should be to develop an informed public 
that is involved, interested, reasonable, thoughtful, solution- 
oriented and collaborative. 

5.8 CONCLUSION 

The public assessment of risk is based on a set of socio-psychological 
factors rather than the technical formula of Risk = Probability x 
Consequence. These different ways of approaching risk assessment result in 
a wide "risk perception gap." The public evaluates the risk of nuclear 
fuel waste disposal as much higher than do experts familiar with the 
technology. This gap poses a social barrier to the implementation of the 
nuclear fuel waste disposal concept. The risk perception gap may be 
bridged, at least in part, by accommodating public views of risk in the 
implementation of the nuclear fuel waste disposal concept. This will 
involve dealing with the factors that have great influence on the public's 
assessment of risks, such as providing for voluntarism and control. Such 
policies are essential to opening the channels of communication between a 
proponent and a community. Many, but not all of the factors that influence 
the public's assessment of risk can be incorporated into the way that the 
disposal technology is conceptualized and implemented. A crucial factor 
that must be addressed is the trust and credibility of the organization 
responsible for implementation. Public trust in the implementing 
organization can only be built and maintained by following the right 
process in dealing with the public. Such a process must involve 
communities as a legitimate partner in constructive problem solving with 
regard to selecting potential disposal sites and constructing and operating 
the facility, and will incorporate the principles of joint planning and 
shared decision making. 

6. ETRICAL CONSIDERATIONS OP NUCLEAR PUBL WASTE DISPOSAL 

6.1 INTRODUCTION 

A number of scientific and technical advances have contributed to our 
quality of life in Canada. Some advances have raised questions about the 
ethical foundation of the choices that society is making. Ethical issues i 
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have become fundamentally important in guiding policy decisions about some 
scientific and technological developments. This is the case with nuclear 
fuel waste management, which incorporates ethical considerations in its 
fundamental principles. The Environmental Assessment Panel has requested 
in the Guidelines for the Environmental Impact Statement that the ethical 
aspects of nuclear fuel waste disposal be discussed. 

Decisions concerning scientific and technological development will affect 
not only people today, but also those in the future. People are especially 
concerned about technologies that involve materials that may remain toxic 
for long periods of time. A major theme, then, in discussing the ethical 
aspects of nuclear fuel waste disposal is the responsibility that the 
current generation has not only to the present generation but also to 
future generations. These are not easily separated, and obtaining a 
balance in assuming these responsibilities requires serious consideration. 

This chapter discusses the ethical considerations of nuclear fuel waste 
disposal, including important factors for ethical decision making, moral 
perspectives on fairness and distributive rights that influence ethical 
decision making, responsibility to future generations, and global 
responsibility. Aboriginal perspectives on the ethical aspects of nuclear 
fuel waste management are also discussed. Finally, the application of 
ethical principles to the nuclear fuel waste disposal concept is 
highlighted. In addition to input received from the public, information 
obtained from a workshop on ethical issues and the literature on ethics has 
been incorporated. 

The ethical issues associated with the nuclear fuel cycle have been 
explored by such groups as the Ontario Royal Commission on Electric Power 
Planning (RCEPP 1978), the Cluff Lake Board of Inquiry (1978), the Canadian 
Nuclear Association (CNA 1980), the Nuclear Energy Agency of the OECD 
(OECD/NEA 1982), the Interfaith Program for Public Awareness of Nuclear 
Issues (IPPANI 1985), the Swedish Consultative Committee for Nuclear Waste 
Management (KASAM 1988), and the International Atomic Energy Agency (IAEA 
1992). In addition, a substantial body of literature exists on the ethical 
issues related to technological decision making in general, and to nuclear 
waste management in particular. A report compiled by Hardy Stevenson and 
Associates (1993) provides a review of the literature discussing ethical 
questions of relevance to nuclear waste disposal. 

Public input during the development of the disposal concept and during the 
Scoping Meetings identified a number of ethical issues related to the 
disposal of nuclear fuel waste. In 1991 March, AECL sponsored a workshop 
to examine these ethical issues and to obtain advice on whether the 
disposal concept effectively addresses them. Participants in the workshop 
came from Canada, the United States and Sweden, and included ethicists, 
social scientists and theologians with understanding and experience in 
applying ethical principles to technological questions. The participation 
of a cultural/traditional consultant provided valuable input from an 
aboriginal perspective. A report summarizing the discussions that took 
place was prepared by Hardy Stevenson and Associates (1991), the consulting 
firm that moderated the workshop. 



6.2 RESPONSIBILITY FOR ETHICAL DECISION MAKING 

The use of nuclear technology for generating electricity leads to the 
production of nuclear fuel waste. Consequently there is a need for the 
waste to be managed, and it must be managed in a way that protects human 
health and the environment in both the short and the long term. Storage 
has been practiced universally for managing nuclear fuel waste and has been 
shown to be a safe and effective method of protecting human health and the 
environment in the short term. Following the review of the nuclear fuel 
waste disposal concept under the federal Environmental Assessment and 
Review Process, recommendations will be made about the direction that 
Canada will take for the long-term management of this waste. Any decisions 
resulting from those recommendations will have implications not only for 
the current generation but also for future generations. The decisions 
therefore must be ethically sound in order to balance the need for making 
decisions today with the need to provide options for decision making by 
future generations. 

6.2.1 Accepting Responsibility for Safe Long-Term Management of Nuclear 
Fuel Waste 

An important point with respect to used nuclear fuel is that the waste it 
contains already exists. Peters (1983) points out that whether or not 
nuclear power generation proceeds, nuclear fuel waste exists now and the 
potential hazard to human health and environmental safety will remain for 
hundreds, if not thousands of years. The ethical issue is no longer 
whether the waste should have been created in the first place, but rather 
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what is the most ethically responsible way of managing it in the very long 
term. As expressed by Pickering and Forbes (1982), 

"Sooner or later it must be disposed of regardless of the future of 
nuclear power. Yet we have no permanent waste disposal facilities in 
operation. Part of the debate is over whether or not nuclear power 
development can proceed without a demonstrated solution in place, 
ignoring the fact that this is an argument only over quantity, not 
necessity . . . The issue would seem to come down in large part to 
whether the job can be done and done properly . . . But a major 
problem seems to be avoidance of the recognition that at some point 
someone will have to choose a real location for a real facility, and 
that we must soon begin to consider seriously just what is required 
politically and institutionally to gain acceptance for that facility. 
At the very least, the existence of the waste and the necessity for 
its disposal must be accepted" (pp. 371-2). 

In discussing the moral and ethical issues related to nuclear fuel waste, 
the IPPANI hearings panel concluded that "Waste sites must be found. Our 
society must go through the difficult social process of deciding the best 
location or locations for disposal. "Not in my backyard" means not dealing 
with the problem1' (IPPANI 1985). 

The literature on ethics, as well as input received throughout the Public 
Consultation Program and from the ethics workshop, suggests there is a 
strong consensus that the generation that produces waste be responsible for 
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its safe management and disposal. This is based on the view that those who 
derive benefits from an activity should pay for the consequences 
(Gaizauskas 1977, Brook 1980, Pickering and Forbes 1982, Kasperson 1983, 
Greber and Anderson 1989, Hardy Stevenson and Associates 1991). Some 
Public Consultation Program groups also agreed with this principle, feeling 
that only the present generation benefits from the use of nuclear power, 
leaving future generations to become ultimate "custodians" of the waste 
because of its long-term radiological hazard (Greber and Anderson 1989). 

The question of who would pay for nuclear waste disposal is seen by some as 
an issue related to ethically responsible decision making. There was some 
concern expressed during the Public Consultation Program about whether 
future generations would be made responsible for paying the cost of 
disposal, given that it is the present generation that benefits from 
nuclear power, while the resulting waste products may not be disposed of 
until the next century. The concern stems from the view that those who 
generate and use the energy today should accept, as much as possible, the 
financial responsibility for dealing with the future disposal of its waste 
(Greber and Anderson 1989). At this time, the provincial utilities are 
collecting funds and are making financial provisions for disposal. In 
Ontario, Quebec and New Brunswick, the anticipated costs for the management 
of the used fuel, including the costs of geological disposal, are factored 
into the rates charged to electricity consumers. This is consistent with 
the ethical approach adopted by the Organization for Economic Cooperation 
and Development (OECD), which advises that nuclear operators should collect 
funds for the future disposal of radioactive waste in order to reduce the 
financial burden of future generations (OECD/NEA 1984). 

During the ethics workshop, participants suggested that part of the social 
responsibility of the present generation is to undertake thorough research 
to provide the best information base possible so that responsible decisions 
can be made about the safe long-term management of nuclear fuel waste 
(Hardy Stevenson and Associates 1991). There is also a public expectation 
that the program will continue to be supported by research in order to 
enhance the technology and to allow the best decisions to be made (Greber 
and Anderson 1989, Pieroni 1986). 

6.2.2 Balancing Uncertainty and Risk Assessment 

The uncertainty surrounding the assessment of the very long term health and 
environmental effects of nuclear fuel waste disposal is a significant issue 
with respect to determining appropriate courses of action, and raises the 
question in some minds of whether or not we should proceed until more is 
known. The IPPANI hearings panel concluded that "it is unreasonable to ask 
for absolute certainty and irresponsible to promise it. Absolute certainty 
is not possible" (IPPANI 1985). 

Many decisions are made in our society with the recognition that the future 
is uncertain and that absolute knowledge and guaranteed certainty are not 
possible. Pickering (1980) argues that "serious talk about obligations to 
future generations begins not in a demand for infinite foresight, but with 
specification of present responsibilities and with policies designed to 
meet performance standards to fulfill those responsibilities" (p. 22). It 



is appropriate therefore in meeting our present responsibilities that 
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strict safety standards have been set and adhered to for the current 
storage of used fuel, and that comprehensive studies have been done to 
assess, to the extent possible, potential future effects of disposal of 
nuclear fuel waste. 

As discussed in Chapter 4, many public concerns expressed about the safety 
of disposal of nuclear fuel waste stem from the uncertainty associated with 
assessing potential radiological risks in the long term. The evaluation of 
risk by the public differs from that of technical risk analysts and is 
thought to be a significant factor influencing public views and 
acceptability of the nuclear fuel waste disposal concept. The factors that 
influence public perspectives on risk are not easily resolved by additional 
research or provision of technical information since the public has very 
different views on the probability and scope of potential impacts. This is 
discussed in detail in Chapter 5 along with some suggested approaches to 
resolving the issue. Adapting the disposal concept and the plans for its 
implementation to correspond to the values people apply when assessing risk 
by addressing such factors as voluntariness, controllability, 
reversibility, equity and fairness, benefits, and trust are seen to be 
extremely important. 

The radioactivity of nuclear fuel waste can be calculated with confidence 
into the future. However, we cannot predict with absolute certainty the 
potential consequences of such things as climatic changes and major 
geological events (e.g., ice ages, earthquakes) although they can be taken 
into account in estimating potential effects on the long-term containment 
of the waste. Nor is there any certainty with respect to the actions or 
inactions on the part of future generations or the technological and social 
development of future societies. As such, the present society must accept 
uncertainty in the long-term consequences of decisions made today (KASAH 
1988, IAEA 1992). 

"If certain actions have long term consequences, it is not always 
possible to know for certain if these actions are morally correct. 
Instead of assessing the consequences with examples from human 
experience, the present generation is forced to work with calculations 
of probability. But even the best calculations could be wrong. One 
can only gauge these consequences to the best of one's ability and 
state the degree of uncertainty in one's assessments. Therefore, 
actions on the long term management of long lived radioactive wastes 
have to be taken with regard to this uncertaintyf' (IAEA 1992, p. 188). 

Should decision makers faced with uncertainty avoid making decisions 
knowing that such non-decisions are in fact a type of decision that also 
has consequences, or do they have an obligation to do the best they can 
with the limited knowledge they have? Participants in the ethics workshop 
suggested that although we may not know all of the technical answers now, 
and even though there will always be some uncertainty about undertakings 
with such long time frames, the ethical course of action for the present 
generation is to do the best that it can with the knowledge it has (Hardy 
Stevenson Associates 1991). i 



The literature on ethics points to the responsibility of this present 
generation for finding a solution for the long-term management of the 
nuclear waste it is producing, and that in making morally responsible 
decisions about nuclear waste disposal, we should not assume that future 
generations will be able to find a better solution to the disposal of our 
wastes. In addition, our responsibilities in the present are limited to 
those responsibilities we can fulfill today (Pickering 1980, Brook 1980, 
Pickering and Forbes 1982). 

6.2.3 Sustainabilitv and Ethical Decision Making 

It is clear that ethical decision making with respect to nuclear fuel waste 
management must take into account not only the present situation but the 
environment of future generations. This is consistent with the concept of 
sustainable development, which is "development that meets the needs of the 
present without compromising the.ability of future generations to meet 
their own needs" (Brundtland 1987). 

There are a number of ethical principles embodied in the concept of 
sustainability that have direct relevance for decision making with respect 
to nuclear fuel waste management. Although nuclear fuel waste is not 
directly a development issue because the waste already exists, the 
application of the technology for disposing of the waste has not been fully 
realized or applied. Thus the implementation of the disposal concept could 
be viewed as a development issue. In addition, the need to ensure the 
protection of human health and the environment not just in the present but 
for future generations and the need to balance decisions made today with 
the need to provide options for decision making by future generations makes 
it an issue of sustainable development. 

During the Earth Summit in Rio de Janeiro in 1992, participating nations 
adopted a set of principles within a framework of sustainability to guide 
future development. Table 6-1 summarizes those seen to have direct 
relevance for decisions regarding the long-term management of nuclear fuel 
waste. 

Agenda 21, developed as a result of the Earth Summit, constitutes a 
consensus on sustainable development principles for a number of issues, one 
of which is the importance of the safe and environmentally sound management 
of radioactive wastes. As cited in Agenda 21 (UNCED 1992) "States, in 
cooperation with relevant international organizations, where appropriate, 
should 

(a) Promote policies and practical measures to minimize and limit, 
where appropriate, the generation of radioactive wastes and 
provide for their safe processing, conditioning, transportation 
and disposal; 

(b) Support efforts within IAEA to develop and promulgate radioactive 
waste safety standards or guidelines and codes of practice as an 
internationally accepted basis for the safe and environmentally 
sound management and disposal of radioactive waste; 



TABLE 6-1 

SOME SUSTAINABLE DEVELOPMENT PRINCIPLES 

FROM TEE RIO DECLARATION ON ENVIRONMENT AND DEVELOPMENT 

(Adapted from Keating 1993) 

People are entitled to a healthy and productive life in harmony 
with nature. 

Development today must not undermine the development and 
environment needs of present and future generations. 

Nations shall use the precautionary approach to protect the 
environment. Where there are threats of serious or irreversible 
damage, scientific uncertainty shall not be used to postpone 
cost-effective measures to prevent environmental degradation. 

In order to achieve sustainable development, environmental 
protection shall constitute an integral part of the development 
process, and cannot be considered in isolation from it. 

Nations shall cooperate to conserve, protect and restore the 
health and integrity of the Earth's ecosystem. 

( 

Environmental issues are best handled with the participation of 
all concerned citizens. Nations shall facilitate and encourage 
public awareness and participation by making environmental 
information widely available. 

Where they have the authority, nations shall assess the 
environmental impact of proposed activities that are likely to 
have a significant impact. 

The creators of waste should, in principle, bear the cost of 
waste management. 

Sustainable development requires better scientific understanding 
of the problems. Nations should share knowledge and innovative 
technologies to achieve the goal of sustainability. 



(c) Promote safe storage, transportation and disposal of radioactive 
wastes, as well as spent radiation sources and spent fuel from 
nuclear reactors destined for final disposal, in all countries, 
in particular in developing countries, by facilitating the 
transfer of relevant technologies to those countries and/or the 
return to the supplier of radiation sources after their use, in 
accordance with relevant international regulations or guidelines; 

(d) Promote proper planning, including environmental impact 
assessment where appropriate, of safe and environmentally sound 
management of radioactive waste, including emergency procedures, 
storage, transportation and disposal, prior to and after 
activities that generate such waste" (p. 263). 

Ontario Hydro, as the owner of the used fuel in Ontario, has developed 
corporate plans for radioactive materials management (Ontario Hydro 1991b, 
1992), the goals for which correspond closely with the principles outlined 
in Agenda 21. 

6.3 MORAL PERSPECTIVES FOR GUIDING ETHICAL DECISION MAKING 

Discussions of the ethical issues related to nuclear fuel waste management 
often revolve around the question of rights and the distribution of rights. 
Timmerman (1984) argues that there are a series of moral dilemmas 
surrounding hazardous waste management over such things as rights, 
obligations, the good of society, the sharing of risks, and compensation 
for assumed burdens. These dilemmas have resulted from a clash between at 
least two different value systems (societal rights and individual rights), 
neither of which accepts the premises upon which the other operates. He 
suggests that the various value systems that are at odds are rooted in 
people's philosophical world views about such complex issues as what 
constitutes human well-being. The analysis of these dilemmas is difficult 
because the clash between value systems is "disguised or muddied by the 
complex interweaving of fact, emotion and appeals to principle that such 
issues provoke" (p. 28-29). It is not a balance between "good vs evil," 
but rather of "good vs good." 

6.3.1 Persoectives on Fairness and Distributive Rinhts 

There has been intense debate among moral philosophers regarding the issue 
of fairness and distributive rights (Pickering and Forbes 1982). Three 
major perspectives will be briefly discussed. A more thorough review is 
provided by Timmerman (1984), and by Pickering and Forbes (1982). 

In the 1970s, controversy emerged surrounding the reliance of the 
engineering and scientific communities on utilitarian methods of risk 
analysis. Utilitarianism is a philosophical theory according to which all 
our actions should be judged on their consequences in producing the best 
possible outcome, referred to as the "greatest good for the greatest number 
at the least harm to the fewest" (Pickering and Forbes 1982). 
Utilitarianism is often considered to be the prevailing public decision 
making theory of technological society (Brock 1982). 



Objectiqns to the principle of utilitarianism are often framed in the 
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context of moral rights, specifically that some actions, although 
maximizing benefits for society as a whole, are nevertheless wrong because 
they may violate the rights of a specific individual or group of 
individuals (Brock 1982). For example, Rawls (1971) proposed a theory of 
justice based on two principles that were intended to shift the focus of 
maximizing good to one of maximizing equal liberties. He suggested that 

"First, each person is to have an equal right to the most extensive 
basic liberty compatible with a similar liberty for others, and 

"Second, social and economic inequalities are to be arranged so that 
they are both (a) reasonably expected to be at everyone's advantage, 
and (b) attached to positions and offices open to all" (p. 60). 

Another component of Rawls' theory of justice is his difference principle, 
which states that social values are to be distributed equally unless an 
unequal distribution is to everyone's advantage. Injustice, according to 
Rawls, is simply inequalities that are not to the benefit of all. The 
difference principle calls for undeserved inequalities to be somehow 
redressed or compensated, and says that inequality of risk is justified if 
it leads to a public benefit. Rawls further suggested an additional 
"principle of mutual benefit" based on the notion of reciprocity, in which 
mitigation equalizes risk and benefit for some individuals on behalf of the 
needs of the entire society (Rawls 1971). / 

An alternative perspective, critical of both utilitarianism and Rawls' 
egalitarianism, was that of Nozick (1974) whose theory advocates strong 
rights for the individual. He contends that rights "reflect the underlying 
Kantian principle that individuals are ends and not merely means; they may 
not be sacrificed or used for the achieving of others' ends without their 
consent. Individuals are inviolable" (pp. 30-31). An individual has a 
right not to be forced into interaction, and being forced to contribute to 
another's welfare violates one's rights. Nozick adheres to the libertarian 
positions that any change in the pattern of distribution that makes one 
person better off without making anyone else worse off is optimal, and that 
people should be allowed to make decisions over the allocation of their own 
resources, even if that means making errors or taking risks (Timmerman 
1984). 

These different ethical perspectives have very different moral implications 
for nuclear fuel waste disposal. A utilitarian perspective or a Rawlsian 
philosophy would suggest that we have strong and unavoidable obligations to 
safely manage nuclear waste. A rights-based libertarian perspective such 
as Nozick's, however, would imply that we have no obligations, or only very 
minimal obligations to future generations because they are incapable of 
establishing agreements to protect their individual rights. This would 
suggest that if we do not have a moral responsibility to future generations 
then we would not have a responsibility to develop a disposal solution that 
will protect human health and the natural environment over the long term. 
This perspective is unacceptable for guiding ethical decisions about 
nuclear fuel waste disposal. \ 
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6.3.2 Distributional Eauity 

During the ethics workshop it was acknowledged that the nuclear fuel waste 
disposal concept tends to build on a foundation of utilitarian ways of 
thinking, and that some societal debate on the subject is likely because of 
concerns about distributive rights. The workshop concluded that the 
utilitarian approach needs to be supplemented by at least three 
distributionally sensitive principles: 

- those who use nuclear energy ought to take care of the waste, 

- the waste ought to be dealt with in a way that is not a burden to 
future generations, and 

- the process of dealing with the waste ought to involve informed 
collective consent from the present generation (Hardy Stevenson 
and Associates 1991, p. 10). 

The proposed concept for the disposal of nuclear fuel waste is aimed at 
fulfilling these ethical principles (Section 6.7). 

Equity refers to the quality of being fair or impartial in matters of 
justice (Peters 1983). An issue frequently raised concerning 
distributional equity is whether society can ask a community that may or 
may not directly benefit from nuclear energy to bear the potential 
detrimental effects associated with hosting a waste disposal site. In an 
ideal world it would be most equitable if the exact equivalence of risk and 
benefit were shared by every person. However, Peters (1983) argues, 
"Justice as fairness does not require that we equalize these inequities; it 
requires that we provide appropriate opportunity and fairness of social 
procedure" (pp. 45-46). 

He further suggests that two observations support the notion that it is 
equitable to have a waste disposal facility in someone's backyard: nuclear 
waste exists now and must be located somewhere; and some locations are more 
appropriate than others (Peters 1983). 

Building on the system of public values outlined by Rawls' (1971) 
difference principle and principle of mutual benefit, Peters (1983) 
suggests that justice as fairness can be obtained if the inequalities of 
risk resulting from nuclear waste repository siting meet two criteria: 

1. They can be reasonably expected to result in everyone's 
advantage. 

2. Those individuals and communities incurring particularly adverse 
impacts are offered a means of redress and are duly compensated 
(P. 47). 

A question that has implications in terms of distributional equity is 
whether the public should support the efforts of industry to arrive at 
solutions for managing and disposing of its wastes. Some of the groups 
involved in the Public Consultation Program, as well as focus group 



participants, thought the public has a moral responsibility to help in 
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arriving at a solution, and suggested that acceptance of a waste disposal 
facility at a safe site is a contribution that a community could make 
(Greber and Anderson 1989, Pieroni 1984). It was proposed that society in 
turn has a responsibility to support and compensate the community for 
accepting the facility (Pieroni 1986). Kasperson (1983) and Shrader- 
Frechette (1991) also suggest that providing benefits to the host community 
can help offset inequities resulting from some people having to bear the 
risks and detriments for the benefit of others. 

In addressing distributional equity issues it is important to keep in mind 
that there is a distinction between substantive issues (such as what should 
be done) and procedural ones (such as how that should be decided). 
Regardless of how safe a facility might be, or how fair distributional 
equity issues are addressed, a siting decision may not be acceptable to the 
public if it is imposed on them. Thus, the procedural questions governing 
the process of deciding how disposal will be implemented need also to be 
based on ethical principles. Chapter 7 discusses in detail the ethical 
principles proposed for guiding decision making for siting a nuclear fuel 
waste disposal facility and subsequent stages of implementation. These 
principles include a commitment to safety and environmental protection, 
voluntarism, shared decision making, openness, and fairness. 

Issues related to distributional equity in nuclear fuel waste management 
are often discussed with respect to site selection, for example, the 
distribution of risk, fairness with respect to the location of a waste 
disposal facility, and public involvement in decision making (see, for 
example, IPPANI (1985), Lemons and Malone (1989), Enbar (1983), Kasperson 
(1983), Kasperson and Rubin (1983), Vlek and Cvetkovich (1989), Shrader- 
Prechette (1991), Murdock et al. (1983), Seley and Wolpert (1983), and 
White (1991)). 

Intergenerational equity is regarded as a special case of distributional 
equity, and is discussed in Section 6.4.1. 

6.3.3 Allocation of Resources 

The distribution or allocation of resources in order to reduce risk to the 
greatest extent possible is an important ethical issue with respect to 
nuclear fuel waste disposal. Meeting our ethical responsibilities requires 
the application of technology to reduce the degree of risk to as low a 
level as is reasonably achievable. Social and economic factors need to be 
taken into consideration in evaluating whether to spend additional 
resources to achieve small increases in safety by further reducing risk 
levels that are already low (ICRP 1991). 

Strohl (1990) argues that the ethical standards regarding the control of 
long-term hazards are universally valid and that there cannot be one 
standard for radioactive waste and another for other types of hazardous 
wastes. Similarly, Bodde (1983) maintains that nuclear waste management 
should not warrant attention out of proportion to other societal dangers. 
Be suggests that arguments for ceasing the production of nuclear energy on 
the grounds of potential effects on future generations are valid only if 
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more immediate dangers, such as CO, accumulation in the atmosphere, are 
approached in the same manner. He concludes that ". . . our duty is to 
create solutions to the disposal of radioactive waste in the context of the 
other threats to human existence, rather than in isolation" (p. 121). 

The issue of the allocation of resources raises the question of cost- 
effectiveness, that is, what is the greatest benefit that can be achieved 
for a given expenditure of money. Participants in the ethics workshop 
concluded that expenditures on nuclear fuel waste management should be 
proportional to the probability of harm. In addition, they felt that a 
particular problem (such as nuclear waste disposal) should not receive a 
vastly disproportionate share of resources, because of its political 
profile, compared with other hazardous waste management problems that to 
date are not receiving the amount of attention they deserve (Hardy 
Stevenson and Associates 1991). 

The cost-effectiveness issue is fundamentally important to public-policy 
decision making, and raises questions about whether the benefits accrued 
for the expenditure of vast amounts of money to make a safe waste disposal 
system even more safe outweigh the benefits that might result from 
expending the resources in some other way, for example, safeguarding the 
human gene pool (Brook 1980), or resolving problems associated with 
starvation, poverty and social inequity (Maxey 1978). 

The IPPANI hearings panel noted that although decisions should not be made 
solely in terms of costs and benefits ". . . Canada has to make trade-offs 
and choices. With limited resources it is not possible to take on very 
many large projects. In order to act responsibly, costs and benefits must 
be considered in making choices even though the calculations will be 
fallible. That is to say, although we go on debating, decisions must be 
made" (IPPANI 1985, p. 16). 

6.4 RESPONSIBILITY TO FUTURE GENERATIONS 

Given the long time frame during which nuclear fuel waste remains 
hazardous, it is important to consider the implications or consequences of 
decisions we make today, regarding the long-term management of nuclear fuel 
waste, on future generations. The ethics workshop indicated there is 
general agreement that our present generation has responsibilities to the 
future, and since future generations are unable to participate in present 
decision making, they will have to live with the consequences of decisions 
we make (Hardy Stevenson and Associates 1991). 

6.4.1 Internenerational Eauity 

The ethical basis of a number of the questions associated with the 
management of radioactive waste focuses on intergenerational issues. 
Rochlin (1977) argues that the welfare of future generations must be 
carefully considered. Although our obligations do not require us to pass 
on to the future a world that is totally unchanged, we must examine our 
present activities and minimize the potential for future harm. Be 
concludes that the present generation is responsible for considering the 
consequences of our errors and for attempting to preserve societal and 
cultural continuity. 



It is becoming increasingly recognized that when considering our moral 
obligations to future generations with respect to nuclear fuel waste, we 
should not restrict ourselves to future generations of humans, but we 
should also consider the future health of other species of animals, 
ecological systems and the biosphere as a whole. 

I,. . . now that the horizons of responsibility are broadening to 
include the consequences of our actions for the condition of all life 
far into the future, the common responsibility which we bear 
collectively must occupy stage center as it never has before. 
Furthermore, that responsibility must include to a far greater degree 
everything animate and inanimate in our world; in other words, the 
environment in its entirety" (KASAM 1988, p. 12). 

Brook (1980) identifies what he considers to be the basic moral principles 
of our obligations to the future. First, the principle of fairness - those 
who benefit should bear the cost. Second, the principle of liberty - our 
actions must not result in a preventable and foreseeable restriction on the 
opportunities of others. Finally, the principle of freedom from pain - our 
actions must not result in preventable and foreseeable pain, discomfort or 
reduction of ability in others. 

An ethical issue that is sometimes raised with respect to obligations to 
future generations is the question of discounting the future. Boulding 
(1972) describes this as the tendency to avoid taking responsibility for 
posterity, that is, the further into the future we look the less we believe 
it affects our current responsibility. Discounting the future has been 
argued on the basis of uncertainty. For example, Peters (1983) points out 
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that we cannot be certain what the effects of nuclear waste disposal might 
be, nor whether anyone will be alive in the distant future, or if there is, 
what their technological capabilities will be. Be suggests therefore that 
accepting the discounting principle would mean proceeding with plans to 
maximize benefits for ourselves in the near future, and that present 
decision making on nuclear fuel waste management should not be influenced 
by uncertainties regarding future generations. 

Brook (1980) argues that although there may be a probability that future 
people will be different from us in any number of relevant ways, or that no 
persons will exist at all, we should act as though there will be people in 
the future and that they will be relatively like people today. By assuming 
there is a probability that we have obligations, we can ensure that our 
obligations are met. 

Discussion during the ethics workshop clearly indicated that one of the 
ethical requirements for the management of Canada's nuclear fuel waste is 
that the waste ought to be dealt with in a way that is not a burden on 
future generations (Hardy Stevenson and Associates 1991). Pickering and 
Forbes (1982) contend that this is a "clear moral and practical 
imperative." In addition, there is a belief that society cannot expect 
those in the future to assume risks that we would not accept today (U.S. 
Environmental Protection Agency 1978, Peters 1983, PEAR0 1991). As 
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expressed by Strohl (1990), the ethical issue related to future generations 
with respect to radioactive waste management is that 

". . . modern man would be morally at fault in relation to future 
generations were he to decide to protect only his own generation 
against a long-term technological risk by omitting to implement 
lasting effective safety measures, thus transmitting to his 
descendents a hazard which he himself finds unacceptable, together 
with the burden of arranging for their own protection" (p. 3). 

6.4.2 Ethical Princi~les Embodied in Regulatory Reauirements 

The regulatory requirements for the disposal of radioactive waste deal 
explicitly with the ethical responsibility to future generations. These 
ethical principles are embodied in three regulatory documents issued by the 
Atomic Energy Control Board. Regulatory Document R-71 (AECB 1985) states 
that "the objectives of disposal are to protect man and the environment and 
to minimize the burden imposed on future generations for continued 
management of the wastes" (p. 1). It goes on further to state the "waste 
repository must be designed in such a way that no dependence on 
intervention or maintenance by future generations is necessary to ensure 
continued safety in the postclosure period" (p. 9). 

Regulatory Document R-72 (AECB 1987b) identifies one of the fundamental 
requirements that must be considered for geological disposal of nuclear 
fuel waste, namely "the disposal should be passive; that is, it should be 
designed to minimize the obligation imposed on future generations to 
oversee the continued safe isolation of the waste" (p. 2). In addition, 
the disposal concept must provide for an adequate depth of burial in order 
to "restrict human access to, and contactwith the radioactive waste; and 
to isolate the repository from the effects of such human endeavours as 
explosions, excavations and large-scale construction projects" (p. 5). 

Regulatory Document R-104 (AECB 1987a) states that the objectives of 
radioactive waste disposal are to "minimize any burden placed on future 
generations, protect the environment, and protect human health, taking into 
account social and economic factors" (p. 2). The regulatory requirements 
specify that "the burden on future generations shall be minimized by: 

(a) selecting disposal options for radioactive waste which to the 
extent reasonably achievable do not rely on long-term 
institutional control as a necessary safety feature; 

(b) implementing these disposal options at an appropriate time, 
technical, social and economic factors being taken ineo account; 
and 

(c) ensuring that there are no predicted future risks to human health 
and the environment that would not be currently accepted" (p. 3). 

There was agreement among participants in the ethics workshop that by 
conforming with the AECB requirements, the implementation of the nuclear 
fuel waste disposal concept can address the rights of future generations. 



It was also agreed that the AECB principle requiring no active involvement ( 
on the part of future generations is ethically sound since it conforms with 
the views that those who benefit should pay, and that we should dispose of 
our own waste if we benefit from the activity that creates it (Eardy 
Stevenson and Associates 1991). 

The disposal concept developed by AECL has endeavoured to' address these 
regulatory requirements (Section 6.7, AECL 1994a). 

6.4.3 Low-Term Institutional Control and Retrievabilitv 

As specified by regulatory requirements, one way of minimizing the burden 
on future generations is to select disposal options that do not rely on 
long-term institutional control as a necessary safety feature. The AECB 
(1987a) describes institutional control as ". . . active mechanisms 
established by society to ensure the continued implementation and 
achievement of a desired course of action. These controls could include 
the monitoring and treatment of contaminated releases, the keeping of 
records, and the imposition of land-use restrictions registered in property 
deeds and by-laws" (p. 3). 

To rely on long-term institutional controls means relying on future 
societies to have the desire and the means to ensure monitoring and 
maintenance over a very long period of time. The Nuclear Energy Agency of 
the OECD suggests that institutional controls should be used only to the 
extent that the continued existence and effectiveness of such controls can 
reasonably be relied upon (OECD/NEA 1984). ( 

Input received from some of the participants in the Public Consultation 
Program, presenters at the Scoping Meetings and participants in focus group 
discussions indicated that they were uneasy about leaving responsibility of 
monitoring to future generations. They questioned the stability of social 
institutions in the future for the long-term management of nuclear fuel 
waste and whether future generations would remain committed to monitoring 
(Pat Delbridge Associates 1989, PEAR0 1990a, Gallup Canada 1989). 

During the ethics workshop, the question of retrievability was considered 
in terms of the capability of the social and institutional framework to 
manage nuclear fuel waste over a very long time span, and whether 
retrievability or irretrievability was preferred from an ethical 
perspective. It was generally agreed that, given the minimal likelihood 
that the existing social and institutional framework will survive far into 
the future, the important issue becomes what we are capable of doing in the 
present : 

". . . we can only make the decisions we are capable of making now, 
and that people in 75 or 100 years will have to decide whether or not 
to seal these facilities. All we can do now is decide how things look 
based upon the best possible information. Given these considerations, 
it was agreed that we have met our ethical obligations if we make the 
best decision possible today. We simply have to recognize that in 50 
to 100 years, things may be different" (Eardy Stevenson and Associates 
1991, pp. 13-14). 
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It was concluded that given the long lead time before a disposal facility 
is sealed, there is time to identify potential problems and correct them. 

The question of retrievability versus irretrievability was not regarded as 
a crucial issue by the workshop participants since it was felt that 
retrievability would always be possible at greater or lesser cost. The 
participants suggested there were two aspects to retrievability: being able 
to reach the waste because there is a problem (repairability); and 
retrieval because of a need to use the material. Although there is a need 
to consider the extent to which future generations could benefit from 
future retrieval, participants cautioned that there is also a need to 
ensure safety. As an ethical issue, the ease of retrieving the waste for 
future use can be seen as a compromise between safety and the cost of 
retrieval. Flexibility in implementing the concept and allowing the 
maximum amount of choice were seen to be important (Hardy Stevenson and 
Associates 1991). 

Focus group research on issues associated with nuclear fuel waste 
management indicated a view that society has five main responsibilities to 
address the issue of obligations to future generations: 

1. Implement the safest disposal method possible so that future 
generations would not be burdened by possible risks. 

2. Continue research in the field to enhance and advance the 
technology. 

3. Conduct monitoring so that potential problems can be identified 
and acted upon immediately. 

4. Allow for retrievability of the waste in the event that problems 
arise, or so technological improvements can be incorporated. 

5. Ensure emergency measures are in place (Pieroni 1986). 

These requirements were also identified by participants in the Public 
Consultation Program. In addition, they indicated an obligation to pass on 
our knowledge of the nature of the nuclear waste and the hazard it poses 
through the use of multiple forms of communication, including permanent 
markers (Greber and Anderson 1989). 

AECL considered these issues during the course of the research program, and 
endeavoured to accommodate these requirements in the disposal concept that 
has been developed (Section 6.7, AECL 1994a). 

A seminar on ethical issues associated with nuclear fuel waste sponsored by 
the Swedish Consultative Committee for Nuclear Waste Management, looked 
extensively at the question of responsibility to future generations. Two 
lines of reasoning were pursued (KASAM 1988): 

1. Nuclear fuel waste disposal must be safe in operation and 
repairable. Safety in operation means that the waste can be 
disposed of, so that to the best of our understanding, future 



generations will not need to take measures to protect themselves 
( 

or their environment from it. Repairability means that future 
generations can repair any mistakes we may have made in disposing 
of the waste. 

2. This generation lacks the fundamental knowledge to take 
responsibility for every imaginable consequence to future 
generations nor can we guarantee that knowledge of the waste and 
the disposal facility will exist for all time. It is therefore 
the responsibility of this generation to develop a disposal 
method that will not need active surveillance in order to ensure 
that safety can be maintained. On the other hand, advances in 
technology may provide future generations with the capability to 
develop safer disposal methods or to re-use the waste. This 
implies the need to design the disposal facility in such a way 
that future generations can control it and have access to its 
contents. 

These two lines of reasoning led in principle to the same conclusion: that 
a waste repository should be designed so as to make controls and corrective 
measures unnecessary, but not impossible. That is, the waste should be 
disposed of in a way that it does not put responsibility for maintenance on 
coming generations, while at the same time does not unnecessarily restrict 
the ability of future generations to take control (KASAH 1988). 

6.5 GLOBAL RESPONSIBILITY 

An ethical issue associated with nuclear fuel waste management raised by 
some of the groups in the Public Consultation Program and by some 
presenters during the Scoping Meetings is whether Canada has a moral 
obligation to the global community for disposing of other countries' 
nuclear fuel waste. Although some were clearly opposed to disposal of 
other countries' waste in Canada, including waste from CANDU reactors 
abroad, others considered it to be an economic opportunity for Canada 
(Greber and Anderson 1989, Pat Delbridge Associates 1989, FEAR0 1990a, 
Weick 1991). 

Questions were also raised during the Public Consultation Program about 
Canada's obligation to accept wastes for disposal if other countries did 
not have the technical capability, appropriate geological formations, or 
political stability to safely dispose of waste within their own 
jurisdictions. The central concern was one of global safety, security and 
environmental protection. Under these circumstances, most felt that Canada 
has a moral obligation to assist in protecting the global community from 
potential harmful effects of nuclear fuel waste (Pat Delbridge Associates 
1989). 

As an issue related to sustainable development, Brundtland (1987) suggested 
that "there should be a clear presumption that all countries that generate 
nuclear waste dispose of it within their own territories or under strictly 
monitored agreements between statesB1 (p. 185). One of the principles 
adopted during the Earth Summit with respect to the management of potential 
global impacts from radioactive wastes was that "Countries should cooperate 
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with international organizations to provide developing countries with 
technical assistance to help them deal with wastes, or make it easier for 
such countries to return used radioactive materials to suppliers" (Keating 
1993, p. 41). 

In discussing the issue of global responsibility during focus group 
meetings, most participants rejected the idea of accepting nuclear fuel 
waste from outside Canada for a number of reasons. Safety concerns were 
noted with respect to the volume of waste and transportation, and it was 
felt that Canada would be exposed to additional risk, while the other 
countries would not. Other participants felt that other countries should 
be encouraged to dispose of their own waste, and that Canada does not have 
an obligation to dispose of others1 waste, even if their reactors are 
Canadian-made. Accepting nuclear fuel waste from other countries for 
disposal in Canada was seen to be acceptable by the focus group 
participants only if 

- other countries could not find suitable disposal sites, 

- all evidence points to Canada being the only safe site, and 

- with experience, the Canadian disposal system is deemed to be 
safe and effective (Pieroni 1984, 1986). 

Although the matter is occasionally raised by members of the public, at the 
present time Canada has no intention to recover offshore waste nor is it a 
part of current Canadian government policy with respect to the export of 
CANDU reactors. 

6.6 ABORIGINAL PERSPECTIVES ON THE ETHICAL ASPECTS OF NUCLEAR FUEL 
WASTE DISPOSAL 

Aboriginal peoples have traditionally had strong ties to the land, and 
express deep concerns about the impact of technological development on the 
environment. These concerns are based on their strong ethical convictions 
of the need to protect the environment, now and for the benefit of future 
generations. Because of this, the interest expressed by aboriginal peoples 
during the Scoping Meetings, and requests from the Panel for information 
about aboriginal viewpoints, it is appropriate to include a discussion 
about aboriginal perspectives on the ethical aspects of nuclear fuel waste 
disposal. 

It is recognized that there is no single view that represents aboriginal 
thinking with respect to many issues including the nuclear fuel waste 
disposal concept. The perspectives and viewpoints discussed in this 
section reflect those of aboriginal individuals who have made presentations 
during the Scoping Meetings or during the aboriginal issues workshop 
sponsored by the Panel. Information shared during the ethics workshop by 
the aboriginal cultural/traditional consultant was also helpful in gaining 
insight into aboriginal perspectives o n  the ethical aspects of nuclear fuel 
waste management. 



Views expressed during the Scoping Meetings suggest that aboriginal peoples 
have a special and spiritual relationship to the land that involves the 
rights of future generations. Some concerns were expressed about the need 
to respect the traditional aboriginal custodial role, for example: 

"We native people, we are the ones who are the caretakers of this 
earth. It was a job that was given to us by the One who made 
everything who we understand as the Great Spirit, the Creator and 
Maker of all things" (W. Morrisseau, Spiritual Leader, FEARO 1991, 
P. 71) 

"The Native People believe that this land was given to them by their 
creator and that they were given this land to live off and to pass it 
on to future generations in pretty well the same condition that they 
got it" (Chief Charles Fox, Nishnawbe Aski Nation, FEAR0 1990a, 
Vol. 18, p. 48). 

This role of custodian appears to be a central component of aboriginal 
identity, with many presenters expressing the view that aboriginal peoples 
would not support projects that could adversely affect the environment for 
future generations. It is critical that the environment be healthy and 
viable, and therefore there is a responsibility to ensure its survival in 
order that the next generation may use and enjoy it (PEAR0 1990a, 1990b, 
1991). 

Similar to broader societal views, aboriginal peoples feel consideration 
should be given to whether future generations would be burdened by the 
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management of nuclear fuel waste. The presenters questioned whether an 
inappropriate burden might be placed on future generations of aboriginal 
peoples who live in the area that may be chosen for implementation of the 
concept. As custodians of the earth, they are concerned about assuming 
responsibility for the legacy of nuclear waste for their descendants. It 
was clarified that with respect to their responsibility to future 
generations, they regard their present generation as lasting 60 years, and 
their responsibility for the future to span seven generations (FEARO 1990a, 
1990b). 

In addition to the issue of responsibility to future generations, 
aboriginal presenters raised other ethical issues during the Scoping 
Meetings and the workshop sponsored by the Environmental Assessment Panel. 
For the most part, their viewpoints on the issues mirrored what other 
publics have expressed, for example: 

- the creators of the waste must be responsible for its safe 
management, 

- those who have benefitted from nuclear power should bear the 
financial and environmental costs associated with disposal of the 
waste, 

- there should not be a financial burden on future generations for 
managing the wastes, 



- a disposal site should be monitored and accessible to allow 
subsequent generations to identify and respond to problems, and 

- the consequences for future generations caused by disturbance or 
intrusion of the site should be minimized (PEAR0 1990a, 1990b, 
1991). 

In considering aboriginal perspectives during the ethics workshop, 
participants acknowledged that aboriginal peoples tend to place greater 
emphasis on the consequences for future generations from technological 
decision making and that they give their custodial role a high priority. 
It was suggested that additional insight on the ethical aspects of nuclear 
fuel waste disposal could be gained from increased understanding of 
aboriginal perspectives. For example, there are strongly held views among 
aboriginal peoples that the concept of a "permanent solution" is a misnomer 
since any actions, even if intended to solve a problem, will impact on 
something else, generating a new problem that will require further actions 
to resolve. Science is often regarded as interfering with nature, and it 
is felt that the broader society lacks the prudence to use what nature 
provides conservatively. Aboriginal peoples often question whether the 
consequences for the future are taken into account in the development of 
scientific and technical initiatives (Hardy Stevenson and Associates 1991). 

6.7 THE APPLICATION OP ETHICAL PRINCIPLES TO THE NUCLEAR FUEL WASTE 
DISPOSAL CONCEPT 

In developing the disposal concept, AECL has endeavoured to address the 
ethical considerations embodied in regulatory requirements (AECL 1994a). 
In addition, the fundamental objectives of the disposal technology comply 
with a number of ethical principles. The principles have emerged over the 
years as a result of efforts by a number of national and international 
organizations, independent scientists and governments. The following 
principles are seen to apply to the disposal technology: 

- The present generation that produces nuclear energy has 
responsibility for the safe management of the waste. 

- Those who derive benefits from nuclear power should pay the costs 
of disposal. 

- We have an obligation to protect people and the natural 
environment now and in the future. 

- We cannot expect those in the future to assume risks we would not 
accept today. 

- The waste ought to be dealt with in a way that is not a burden on 
future generations. 

- At the same time, we should not unnecessarily restrict the 
ability of future generations to take control, including the 
ability to retrieve the waste. 



- We have a responsibility to pass down knowledge to future 
I 

generations about the hazard of the disposed waste. 

- There should be a sufficient amount of flexibility in 
implementing disposal to allow for choice and effective public 
involvement in decision making. 

The Generation Who Produces Waste Is Resoonsible For Its Safe Management 

The utilities and ABCL adhere to the ethical principle that the present 
generation should assume, to the extent possible, the responsibilities 
associated with the safe management of nuclear fuel waste in both the short 
and the long term. Used nuclear fuel is currently safely stored at reactor 
sites using licensed technologies and adhering to strict safety standards. 
Although storage is an effective waste management method to protect people 
and the environment in the short term, implementing disposal would be a 
logical next step to provide for the long-term management of the waste 
contained in the used fuel. 

Given that nuclear fuel waste exists, is long-lived and must be safely 
managed, continuing storage indefinitely is not an option. The uncertainty 
of potential effects in the very long term is inevitable and should not be 
used as an argument for postponing decisions. To meet our ethical 
responsibilities for the safe management of the waste we create means doing 
the best we can with the knowledge we have. The disposal technology and 
assessment methodologies have been developed and demonstrated so there is 
no technical impediment to proceeding with implementing the disposal 
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concept. Thus, due consideration can be given to implementation at an 
appropriate time, social and economic factors being taken into account. 

Beneficiaries of Nuclear Power Should Pay for Costs of Dis~oSal 

The ethical principle that those who derive benefits from nuclear power 
should pay the costs of disposal of the waste is reflected in the approach 
for financial provisions taken by utilities with nuclear power programs. 
The cost of nuclear fuel waste disposal is included in the rates charged 
for electricity generated by nuclear power. Thus, consumers of the energy 
bear the financial cost associated with disposal. Although the next few 
generations would assume the responsibility for maintenance and care of the 
disposal facility because implementation (siting, construction, operation, 
decommissioning and closure) would take between 60 and 100 years, and 
perhaps longer, they need not bear any of the financial burden for 
disposal. 

Oblination to Protect Peo~le and the Natural Environment 

An important ethical principle with respect to nuclear fuel waste 
management is an obligation to protect people and the natural environment 
now and in the future. Current storage technologies are a safe and 
effective way of meeting that obligation today. The objective of the 
Canadian Nuclear Fuel Waste Management Program has been to develop a method 
of disposal that will protect human health and the natural environment from 
the harmful effects of nuclear fuel waste far into the future. 
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The technology that has been developed would isolate the waste through the 
use of several natural and engineered barriers that would prevent materials 
from the nuclear fuel waste from reaching the surface in harmful amounts. 
The Canadian Shield likely includes many plutonic rock sites that would be 
suitable for disposal from a technical point of view, so appropriate 
emphasis could be placed on social and economic factors during site 
selection. 

While the disposal concept was being i,mplemented, human health and the 
natural environment would be protected by institutional controls and other 
measures. Monitoring would be an integral and necessary component 
throughout all stages of the life cycle of the disposal facility. The 
possibility of two extended monitoring stages, one between operation and 
decommissioning, and one between decommissioning and closure, has also been 
incorporated into the concept (AECL 1994a, Simmons and Baumgartner 1994). 
The preclosure phase is expected to last at least 60 to 100 years, and 
perhaps longer, depending on whether society at that time decides that an 
extended monitoring period(s) is desired and how long it should last, and 
if and when to seal the vault. 

During the preclosure phase, it is expected that operational systems, 
regulations and institutions similar to those that exist today would be in 
place and could be relied on. The active involvement of the generation 
living when the disposal vault is full would be required to care for, and 
maintain the disposal site, protect against human intrusion before the 
disposal vault is sealed, monitor the facility and surrounding environment, 
and take corrective actions if required. That generation would be expected 
to maintain decision-making control over the disposal facility, including 
the decision of whether or not, and when, the vault would be sealed. 

Safety would be the top priority of the implementing organization, which 
would comply with all applicable regulatory requirements and keep all 
adverse effects as low as reasonably achievable, social and economic 
factors being taken into account. The implementing organization would be 
responsible for protecting the public and the natural environment, and for 
ensuring that every reasonable precaution was taken to protect employees 
from occupational disease or injury. An environmental policy and an 
occupational safety program would be developed. In addition, emergency 
response plans would be developed to deal with an accident at the facility 
and along the transportation route. 

Future Generations Should Not Assume Risks That Are Currentlv Not Acceatable 

The ethical principle that we cannot expect future generations to assume 
risks we would not accept today is reflected in the regulatory requirements 
for radioactive waste disposal. The AECB requires that there should be no 
predicted future risks to human health and the environment that would not 
be currently accepted. To achieve this, the AECB requires that the 
predicted radiological risk from disposal not exceed one chance in a 
million per year that a member of the critical group would contract a fatal 
cancer or serious genetic effect, and that this requirement be met for at 
least 10 000 years after vault closure. These requirements are very 
stringent, and will result in actual doses to people living near a disposal 



vault being a very small percentage of the natural background radiation 
(' 

levels that the majority of Canadians are exposed to. Thus, there would be 
no predicted risks to human health and the natural environment that would 
not be currently accepted. 

Minimizing the Burden on Future Generations 

An important ethical principle embodied in regulatory requirements and 
addressed by the disposal concept is that nuclear fuel waste ought to be 
dealt with in a way that is not a burden on future generations. That is, 
future generations should not have to assume responsibility for 
surveillance and maintenance after closure of the facility in order to 
ensure safety. The objective of closure of the facility would be to return 
the site to a state such thaLthe system would be passively safe and would 
not depend on institutional controls, i.e., a system for which active human 
intervention is not a requirement to ensure safety. This is not to say 
that a future society would not be able to maintain control of the facility 
or to impose institutional controls. Rather, if institutional controls 
were to fail or become inefficient, for whatever reason at some future 
date, we would have done our best to ensure that future generations and the 
environment are protected in the long term. 

We Should Not Foreclose O~tions for Action by Future Generations 

Although we have a responsibility to minimize the burden on future 
generations for overseeing the continued safe isolation of the waste, at 
the same time, we should not unnecessarily restrict the ability of future 
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generations to take control, including the ability to retrieve the waste. 
The process for siting a disposal facility and for all subsequent stages of 
implementation would entail a series of decisions whereby the generation of 
the time would have the opportunity to review, reconsider, and revise 
decisions that are made by the present generation. 

After closure, although institutional control of the site would not be 
required for safety, it could be maintained if desired. For example, 
international safeguards agreements might require that access to the site 
be controlled; the public, governments, or regulatory agencies might 
require that monitoring of the site be continued. To ensure the maximum 
capability of futuke generations to maintain institutional controls, land- 
use records could be maintained as long as institutions are capable of 
doing so. The extent of involvement by future generations and the length 
of time any activities would be carried out would need to be decided by the 
people at that time. 

Deep geological disposal is not an irrevocable act. Retrievability of the 
waste would be possible during the preclosure phase, and would not be 
impossible during the postclosure phase. Because the nuclear fuel waste 
would be contained, it would be isolated rather than dispersed, and could 
be retrieved for many thousands of years if not tens of thousands of years 
after the facility has been closed, albeit at a cost. Future generations 
have the option of taking corrective action if they judge that there is a 
requirement to do so. Furthermore, a future generation could retrieve the 
nuclear fuel waste to use it in some future application if it should so 
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desire. Geological disposal is therefore a method of waste management 
intended to minimize the burden on future generations by designing a system 
that would not require intervention or maintenance to ensure long-term 
safety, but would not foreclose these options. 

In developing the disposal concept, ABCL has endeavored to address the 
principle that the present generation must be committed to taking the 
necessary steps to transfer knowledge to future generations about the 
hazards of the disposed waste. To ensure that knowledge about the nuclear 
fuel waste and the underground disposal vault is passed on to future 
generations, institutions could designate the closed site as an underground 
nuclear fuel waste disposal site. This designation could be clearly 
illustrated on all federal, provincial and regional maps, such as 
topography maps, provincial highway maps, provincial land registry plans, 
and any maps of mineral deposits or surface resources. Information on the 
location, dimensions and hazard of the vault could be widely disseminated 
and filed in public record centres. A monument could be placed at the site 
to identify it as a nuclear fuel waste disposal area. The monument should 
be designed to withstand expected long-term events such as weathering, to 
withstand unexpected regional events such as earthquakes and tornados, to 
provide information about the vault's contents, and to be easily understood 
or interpreted through the use of universal signage in the event of 
significant change in language (Simmons and Baumgartner 1994). 

Flexibility in ConceDt Im~lementation 

An ethical principle reflected in the disposal concept is that there should 
be a sufficient amount of flexibility in implementation to allow for choice 
and effective public involvement in decision making. The disposal concept 
incorporates flexibility in the design of the disposal facility and choice 
of materials. For example, the design of the disposal vault is not fixed 
at this time but rather would be determined by the geological conditions of 
the host rock at the particular site where the facility was located. The 
choice of disposal container materials and designs would be made during 
implementation and would depend on site-specific physical characteristics 
and conditions. The selection of transportation routes and the mode of 
transportation would be made during the siting stage and the determination 
would be based on public input and federal and provincial regulatory 
approvals. 

Implementation would proceed with a step-wise approach to disposal with 
future decisions being based on the additional knowledge available at the 
time the decisions needed to be made. It can be viewed as a series of 
stages in an ongoing process that provides opportunity for review and 
decision making as an integral part. For example, if the concept is judged 
to be acceptable, a decision may be made to proceed to the next step - the 
start of site-specific activities. Each step in the siting stage (site 
screening, surface-based site characterization studies, and in-ground 
characterization) would be undertaken only if a decision was made, based on 
the results obtained, appropriate reviews, and continued support of the 
potential host community, that sufficient confidence existed to proceed to 



the next step. This step-wise approach would be used to arrive at 
decisions to proceed to construction and then operation of a disposal 
vault. Similarly, construction and operation of a facility would involve 
ongoing review and reassessment, which would form the basis on which to 
make a decision about whether or not to continue operation and eventually 
to cease operations and decommission the facility. The decision to close 
the facility would not be taken until there was sufficient technical, 
public and regulatory confidence that the disposal system would behave as 
required in the longer term. If at any time the disposal system did not 
behave as required for ultimate safety, corrective actions could be taken. 

The approach to implementation also emphasizes a commitment to full public 
involvement in decision making. We propose an ethical framework for 
implementation of the waste disposal concept that includes a commitment to 
the principles of safety and environmental protection, voluntarism, shared 
decision making, openness, and fairness (Chapter 7). These principles 
incorporate distributional and procedural equity, and the achievement of 
informed collective consent. 

6.8 CONCLUSIONS 

Public discussions surrounding nuclear fuel waste management are dominated 
by questions related to values, fairness, rights and responsibilities. The 
results of the ethics workshop, input received from the Public Consultation 
Program, the results of focus group discussions, as well as views expressed 
by participants during the Scoping Meetings have clearly indicated that 
social and ethical issues associated with the management of nuclear fuel 
wastes are of considerable importance. 

People will not accept a waste disposal solution they do not think is fair. 
Ethical considerations will play a significant role in making decisions 
about what actions should be taken about nuclear fuel waste. The 
generation that produces waste as a result of its activities has the 
responsibility for managing that waste. Storage provides a safe and 
effective means of managing the waste contained in the used fuel. There is 
also an obligation to ensure that public health and the environment are 
protected in the long term, and it should minimize, as far as possible, the 
burden passed to future generations. However, there is a requirement to 
balance the need for making decisions today with the need to provide 
options for decision making by future generations. Where possible, actions 
taken today should not foreclose options for action by future generations. 

Decisions on disposal have to be taken with due regard to an unavoidable 
degree of uncertainty, mostly with respect to major geological events that 
may occur in the distant future. In attempting to meet the ethical 
responsibilities to future generations, there is a need to make decisions 
and to take actions today. In making decisions there is a responsibility 
to do the best that can be done on the basis of available information. The 
ethical approach if there are doubts about the future impacts of our 
decisions is to err on the side of prudency. However, it must be 
recognized that taking no action when dealing with nuclear fuel waste is a 
de facto decision to pass on to future generations the burden of dealing 
with the waste that this generation has produced. 



The nuclear industry must discharge its responsibilities, and it has to act 
in an environmentally responsible way. Our ethical responsibilities 
require that adaptable technologies to site, design, construct, operate, 
decommission, and close a disposal facility be developed. Although they 
must not rely on long-term institutional controls as a necessary safety 
feature, the disposal technologies must be adaptable to allow choices to be 
made during implementation. A step-wise or incremental approach to 
implementation means that decisions taken would not be irreversible. 
Implementation would be a lengthy process allowing for flexibility in 
approach and the ability to continue to adjust activities in light of 
increasing knowledge and changing societal needs. We cannot, and should 
not, prevent future generations from exercising control over what they 
inherit, nor control whether they modify or even reverse today's decisions 
if that is what they deem to be the right thing to do. 

7. SITE SELECTION FOR A NUCLEAR FUEL WASTE DISPOSAL FACILITY 

7 . 1  INTRODUCTION 

The governments of Canada and Ontario have directed that no site selection 
activities for a nuclear fuel waste disposal facility are to be undertaken 
until the disposal concept has been evaluated and a decision has been made 
by government that deep geological disposal is an acceptable nuclear fuel 
waste management option for Canada (Joint Statement 1981). Throughout our 
public involvement activities, it became clear that issues associated with 
the future siting of a nuclear fuel waste disposal facility are of 
significant concern (Section 4.4.8). 

This chapter describes the social considerations for site selection that 
would need to be respected by the organization that would undertake the 
siting of a nuclear fuel waste disposal facility. It briefly examines 
possible explanations for facility siting controversies, and recent 
experience with site selection and approaches to addressing community 
concerns and managing project effects. The chapter then describes a 
framework that could be used to guide a public involvement process in 
siting a nuclear fuel waste disposal facility that includes a set of 
"guiding principles" thought to be important in developing and maintaining 
an effective relationship between an implementing organization and 
potentially affected communities. How the framework could be applied 
during the siting stage of concept implementation is discussed. The 
chapter concludes with a brief discussion of the role of the host community 
during subsequent stages of concept implementation. 

7 .2  RECENT EXPERIENCES VITA SITING 

7 .2 .1  Understandinn Sitinn Controversies 

The process of facility siting has become a major public policy issue. A 
large body of literature exists that offers information helpful in 

\ understanding facility siting conflicts and ways to improve site selection 



processes so that they become less confrontational (e.g., Murdock et al. 
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1983; O'Hare et al. 1983; Armour Environmental Consultants, Inc. 1990; 
Richards M.D. 1992; Resource Futures International 1992, 1994; Rennick and 
Hurlen 1992). Siting controversies have often arisen from procedural 
issues, such as how decisions are made and by whom, and on more substantive 
issues that focus on what has been decided. The validity and fairness of 
the siting process can be a key determinant of public acceptance of the 
outcome. 

Attempts at siting waste disposal facilities have often created a strong 
negative reaction in local communities. This reaction has been labelled 
"NIMBY," an acronym for Not-In-My-Backyard, a phenomenon where the 
objections of a local community prevent the siting of projects and 
facilities broadly deemed to be in the public interest. NIMBY is not 
exclusive to nuclear fuel waste management, but nuclear fuel waste disposal 
facilities clearly fit the profile of the types of projects and facilities 
that can be affected by this phenomenon. 

In her review of the literature, Armour reports that a number of 
explanations for this reaction are possible (Armour Environmental 
Consultants, Inc. 1990). For example, the facility itself may be 
characterized as a "locally unwanted land use" because of potential 
negative impacts and the perceived unequal distribution of costs and 
benefits from the facility. In addition, people's attitudes and 
perceptions have also been used to explain the extent to which they respond 
negatively to siting proposals. Finally, various social factors and 
societal trends, such as declining faith in government and increased public 
concern about health and lifestyle issues, may also account for this 
reaction. However, as understanding of the issues associated with siting 
grows, NIMBY is being seen as an oversimplified explanation for siting 
conflicts (Armour Environmental Consultants, Inc. 1990, Rennick and Eurlen 
1992). 

Lack of, or ineffectual, public involvement in siting decisions is now 
believed to be a major factor contributing to facility siting disputes. In 
some early facility siting attempts, site selection often proceeded before 
any potentially affected communities had been consulted. In these cases, 
the public was usually not involved until a final list of sites was 
selected, and then primarily in a procedural way. Communication efforts 
would then be initiated, directed towards gaining public acceptance of the 
siting decisions. This type of siting process is characterized by 

1. decisions made by governments or experts without public 
consultation, 

2. announcement of those decisions to the public, and 

3. defence of the. decisions through the use of communications 
programs (Otway 1987). 

This "decide-announce-defend" approach inevitably leads to conflict and a 
clash between values and expectations of the public and the proponent 
(Rennick and Hurlen 1992). The lack of appropriate opportunity for public 



involvement in siting recommendations and decisions results in failure to 
obtain necessary public and community acceptance. 

The decide-announce-defend approach to siting tends to be technocratic and 
"top-down" in orientation, resulting in the imposition of a decision on a 
community and, almost inevitably, confrontation (Armour Environmental 
Consultants, Inc. 1990, Rennick and Hurlen 1992). In most cases, those 
directly affected by a siting decision are unlikely to have been involved 
in the process prior to their community being selected as a potential site. 
By the time the public's input has been obtained, key decisions may already 
have been made by technical experts, and those affected have not been 
provided with a meaningful opportunity to play a role in determining such 
things as technology options, site evaluation criteria, examination of 
potential effects, ranking of alternative sites, and conclusions as to the 
preferred site (Siting Task Force 1987). In addition, other issues of 
importance to potentially affected communities, such as perceived risk, 
inequity, stigma, community control and trust have not likely been dealt 
with (Rennick and Iiurlen 1992). 

Recent experience in Alberta and Manitoba for siting hazardous waste 
management facilities has shown that meaningful participation of 
potentially affected parties can lead to success (Harris and Simpson 1991, 
Richards A. 1992). Krawetz (1979) noted that proponents of successful 
siting have demonstrated commitment to fostering good community relations, 
to public involvement and access to information, and the cooperative 
involvement of government, industry and environmental groups. 

7.2.2 current Ap~roaches to Site Selection 

Over the past two decades, the methods and procedures used for siting 
facilities have evolved from rather simplistic site screening methods to 
very systematic and highly technical procedures. The technically driven 
component of facility siting practice generally follows a planning and 
decision-making framework that progresses through a broad-based 
identification of technological alternatives and a gradual narrowing of 
geographical options. The inclusion of a public involvement component 
along with a technically driven component has become an important, if not 
crucial, element of current siting practice. The increasing complexity of 
siting processes that has resulted from this two-fold process stems from 
the need to reconcile differing values, preferences and expectations of the 
various interested parties, with an often competing set of technological, 
economic, environmental and social requirements and demands. 

Project proponents, public policy makers, and others in Canada and 
elsewhere have increasingly recognized that there is a need for greater 
emphasis on collaborative and nonadversarial approaches to problem solving 
and decision making if the siting of controversial facilities is to be 
successful. Recent experience with siting processes suggests that 
substantial innovation is possible in the design of siting processes and in 
the manner in which community-identified issues and project effects are 
addressed. Voluntary siting processes have shown considerable success as a 
means of providing a nonadversarial approach to problem solving and have 
resulted in successful outcomes in Canada. 



The voluntary siting process is based on the principle of voluntarism, 
whereby communities are empowered to make the decision about whether or not 
their locality should be considered and evaluated as a potential host site. 
In this way, the siting process is characterized by "cooperation rather 
than confrontation" (Siting Task Force 1987). The basic premise is that 
the community could volunteer to participate in the siting process and have 
the right to opt out at any time. The process makes community approval a 
prerequisite to site approval. In this way, communities maintain control 
over their future. Voluntary siting emphasizes the importance of 
sociopolitical factors in site selection. 

Voluntary siting processes have been successfully used in Canada for siting 
Alberta's fully integrated hazardous waste disposal facility (McOuaid-Cook 
and Simpson 1986) and Manitoba's central hazardous waste management 
facility (Richards A. 1992). A voluntary siting approach is currently 
being used in Canada for the selection of a site for a low-level 
radioactive waste disposal facility (Siting Task Porce 1987) and in the 
United States for siting a monitored retrievable storage facility for 
nuclear fuel waste (Mussler 1992, Richards M.D. 1992). 

A brief discussion of these siting experiences is presented to illustrate 
how the voluntary siting approach has been utilized in different 
jurisdictions for differenttypes of waste management facilities. A key 
component in all cases is community control over the siting decision. 

In Alberta, a voluntary siting process was implemented under a provincial 
hazardous waste management program. A fully integrated hazardous waste 
management facility was successfully sited near the community of Swan 
Hills. The voluntary siting process attracted the interest of fifty-two 
communities who participated in community technical screening activities 
and various public information and consultation activities (McOuaid-Cook 
1992). To facilitate community involvement in the program, local citizens' 
committees were established in these communities. Five candidate sites 
were evaluated. The provincial government made a decision between two 
communities that voted in favour of hosting the facility and selected the 
site near Swan Hills. A provincial Crown corporation, the Alberta Special 
Waste Management Corporation, was formed to oversee the operation of the 
facility. A private company Chem-Security (Alberta) Ltd. was selected as 
the facility operator. The Alberta Special Waste Treatment Centre, which 
has been operational since 1987, recently received approval through an 
environmental assessment process to undertake a plant expansion. The Swan 
Hills community continues to support the facility and its expansion 
(Maureen Payne and Associates 1993). 

In Manitoba, a provincial program for managing hazardous waste led to the 
establishment of the Manitoba Hazardous Waste Management Corporation, a 
provincial Crown corporation with a mandate to develop a provincial 
hazardous waste management system. As a proponent it developed a voluntary 
siting process, which resulted in the successful siting of a central 
hazardous waste management facility in the Rural Municipality of Montcalm. 
Over fifty municipalities expressed some interest in the process and five 
participated in detailed discussions and site evaluation activities 
(Connell 1994). The approach involved local community advisory committees 
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assessing the project on behalf of their communities and working with the 
Corporation on site selection activities and other studies of interest to 
their communities. After completing their community investigation of the 
proposed project, the Rural Municipality of Montcalm demonstrated support 
for the project through a majority vote in a community referendum. An 
agreement-in-principle was negotiated with the Corporation and finalized 
after the completion of the environmental review process in 1992. The 
agreement provides for a number of measures to ensure the community's 
continuing participation in decision making, community programs and plans 
to provide for community protection and assurances, community benefits, and 
practices and procedures for facility operation (Connell 1994). The 
facility, known as the Manitoba Environmental Centre, has become 
operational with the construction of some facility components. 

The federally appointed Siting Task Force on Low-Level Radioactive Waste 
Management developed a five-phase voluntary siting process for a low-level 
radioactive waste management facility in Ontario. An extensive information 
and consultation program resulted in the interest and involvement of 
fourteen communities (Siting Task Force 1990). Volunteer communities and 
source communities (those where low-level radioactive wastes are stored) 
participated in the process. Community Liaison Groups were formed in each 
of these communities to facilitate community participation and to ensure 
that decisions made reflected the interests of the whole community (Siting 
Task Force 1990). As of June 1994, one volunteer community remains 
actively involved in the process, and site evaluation activities and 
community impact studies are being undertaken. 

In the United States, a siting process was initiated through the Nuclear 
Waste Negotiator's Office that solicited the voluntary participation of 
States and American Indian Nations to explore whether they might be willing 
to host a monitored retrievable storage facility for used nuclear, fuel. 
The Mescalero Apache Nation took the lead on this initiative, however it 
subsequently undertook its own private initiative when federal funding was 
not extended for further studies. Other communities and Indian Nations are 
under consideration by the Nuclear Waste Negotiator's Office. The siting 
process allowed a community, through the availability of feasibility study 
grants, to conduct its own assessment of the feasibility of the facility 
and to determine whether or not to accept the facility. The Mescalero 
Apache Nation completed a Phase I feasibility study funded by the federal 
government. The study's objective was to evaluate issues thought to be 
important to the community. When federal funding was not extended to the 
next phase, the Mescalero established an initiative with a group of 
utilities to establish a privately owned monitored retrievable storage 
facility (Nuclear Waste News 1994). At the time of writing, the 
participants are considering the feasibility of the proposed undertaking, 
which would involve the formation of a business entity to operate the 
facility. Any agreements reached would have to be supported by the 
Mescalero Indian Nation prior to entering into an environmental review and 
licensing process. 

The siting experiences demonstrate that voluntary siting processes have 
been successfully used to site controversial facilities and show promise 
for proponents and policy makers faced with waste management siting 



challenges. These processes demonstrate that the necessary technical i 
component of siting can be successfully merged with a public involvement 
component. Facility approvals can be obtained with community approval 
based on a joint decision-making process with communities and project 
proponents. 

Hore detailed information and case studies of voluntary siting processes 
are presented in HcOuaid-Cook and Simpson (1986), Siting Task Force (1987, 
1990), English (1988), Latonas (1988), Armour Environmental Consultants, 
Inc. (1990), Harris and Simpson (1991), Richards A. (1990, 1992), Wenger 
(1990), Rennick and Hurlen (1992), Resource Futures International (1992, 
1994), Mussler (1992), Connell (1992, 1994), McOuaid-Cook (1992), and 
Maureen Payne and Associates (1993). 

7.2.3 Negotiated Agreements and Imoact Management Programs 

In obtaining approvals for siting facilities, negotiations between the 
proponent and the community often revolve around the identification of 
measures for managing the potential impacts of the project, mechanisms for 
continued community involvement, and methods for issues resolution. These 
discussions often result in the development of negotiated agreements and 
impact management programs. 

A review of the literature related to siting and major development projects 
indicates that negotiated agreements are an approach utilized by proponents 
and host communities as a means of addressing community issues and 
concerns, and managing the effects of the project on the community. There 
are a number of examples in Canada of agreements that proponents of various 
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types of facilities have negotiated with host communities. In Manitoba, 
the Co-management Agreement between the Manitoba Hazardous Waste Management 
Corporation and the Rural Municipality of Montcalm provides a framework for 
the ongoing relationship of the Corporation and the community in the 
development and operation of the province's central hazardous waste 
management facility (Connell 1994). The Ontario Waste Management 
Corporation, a provincial Crown corporation, has recently finalized a 
Community Impact Agreement with the Township of West Lincoln, the host 
community for a proposed hazardous waste treatment facility (Garr 1994). A 
Host Municipality Agreement was negotiated between Laidlaw Waste Systems 
Ltd. and the Township of Storrington regarding the expansion of an existing 
landfill (Lemieux and Redhead 1994). Ontario Hydro has negotiated 
community impact agreements with the Township of Atikokan for a coal-fired 
generating station (Ontario Hydro 1978), with the municipalities associated 
with the Darlington Nuclear Generating Station (Ontario Hydro 1977) and the 
Bruce Nuclear Power Development (Ontario Hydro 1981), and recently with 
communities in the Niagara Falls region for the Niagara River Hydroelectric 
Development (Ontario Hydro 1993). 

Entering into negotiations with communities assists with the identification 
of issues of concern and provides an opportunity for the proponent and the 
community to work together to develop mutually acceptable terms and 
conditions for impact management. Impact management programs can include a 
variety of measures to minimize or redress negative effects, to enhance 
benefits, and to allow the community to have a greater role in the planning 
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and operation of a facility. Discussions and negotiations may occur 
throughout a siting process on the various community-specific issues and 
impacts that need to be addressed. At the site evaluation and assessment 
stage of a project, impact management measures are developed on the basis 
of facility design and site- and community-specific characteristics. Case 
studies illustrate that impact management measures that have resulted from 
siting processes and environmental assessments can be formalized through 
impact management agreements or through a company's policies. In some 
major development projects where locations are fixed, such as a mine 
development, impact management programs may be developed through other 
means, such as a provincial mineral lease. 

A selection of case study experiences of siting and major development 
projects is presented to illustrate approaches that have been taken in the 
design and implementation of impact management measures including 
opportunities for the continuation of community involvement into the 
operational phase of a project. These approaches demonstrate that 
substantial innovation is possible. 

The Manitoba Hazardous Waste Management Corporation's Co-management 
Agreement with the Rural Municipality of Montcalm provides a number of 
measures to ensure the community's ongoing participation in the development 
and operation of the hazardous waste management facility, as well as 
measures providing for community protection and community benefits programs 
(MEWMC 1992). The facility operator will pay operating, travel, support 
and other expenses required to include members of the community in the co- 
management process. The Agreement includes the following co-management 
mechanisms: 

- the establishment of a Plant Co-Management Committee, to include 
senior operating management of the facility and representatives 
of the local municipality, to jointly determine the direction of 
decisions concerning the operation of the facility; 

- the formation of an independent Community Liaison Committee to 
provide an oversight function of the facility's operation, 
facilitate public consultation, and administer independent 
review, monitoring or investigation of the facility's operation; 
and 

- the establishment of a Workplace Safety and Health Committee 
composed of employee and management representatives to monitor 
compliance with relevant legislation and regulations. 

The Co-management Agreement provides that the Corporation will maximize 
opportunities for local residents and businesses to benefit from its 
hiring, purchasing and contracting requirements. The community would be 
involved in the design and landscaping of the facility and site in a manner 
aesthetically acceptable to the community. Other community benefits 
include a household hazardous waste and used motor oil drop-off for 
residents and land owners. 



The Co-management Agreement includes provisions for community protection 
programs, including land value and agricultural product marketing 
protection programs, environmental monitoring and reporting, training and 
emergency response, and postclosure monitoring and maintenance. The design 
and implementation of these programs will be developed jointly by the 
Manitoba Hazardous Waste Management Corporation and the community. In 
addition, financial and other support required for the administration of 
these programs will be provided. 

A separate agreement between the Rural Municipality of Montcalm and the 
Province of Manitoba guarantees the financial obligations for the community 
protection and environmental monitoring programs (Connell 1994). In 
addition, it provides for the appointment of two members of the community 
to sit on the Corporation's Board of Directors. 

A number of impact management and community involvement measures have been 
implemented at the Alberta Special Waste Treatment Centre near Swan Hills, 
Alberta, without the use of formal agreements. Ongoing community 
involvement is maintained through a Community Liaison Committee that 
provides a community oversight function and through the appointment of a 
member of the Swan Bills community to the Board of Directors of the Alberta 
Special Waste Management Corporation (Wenger 1990). An environmental 
monitoring program is subject to professional scrutiny through an annual 
independent review (Maureen Payne and Associates 1993). The review is 
funded by the Alberta Special Waste Management Corporation and administered 
by the Town of Swan Hills. Chem-Security (Alberta) Ltd., the operator of 
the Centre, gives preference to local residents when hiring and to local 
suppliers when purchasing materials or services. Chem-Security also 
provides donations and scholarships to the community and has made 
contributions to community enhancement and recreation (Maureen Payne and 
Associates 1993). 

The federally appointed Siting Task Porce on Low-Level Radioactive Waste 
Management established draft impact management guidelines for discussion 
with communities as part of its cooperative siting process. The Task Porce 
emphasized that impact management is a creative problem-solving process and 
that measures would vary as each community attempts to deal with its 
specific potential impacts (Siting Task Force 1990). A key component of 
the cooperative siting process is the development of an impact management 
agreement between the host community and the federal government. The 
Community Liaison Group would play an important role in ensuring that the 
impact management strategy reflected community values and priorities. The 
Task Porce has proposed that a community accepting a facility be 
compensated not only in a way that off-sets all costs, but also in a way 
that leaves the community better off than it was previously, as an 
acknowledgement of the service the community provides on behalf of the 
broader public interest (Siting Task Force 1987). The Task Force has also 
recommended that four members of the six-person Board of Directors for the 
waste disposal facility be appointed by the community (Siting Task Force 
1987). 

Although the following examples are not illustrative of impact management 
resulting from siting processes, they nevertheless are useful in 



demonstrating impact management measures being developed to involve 
aboriginal and northern people more effectively in large-scale development 
projects. The uranium mining industry in northern Saskatchewan is an 
example in which there is a trend of increased community participation by 
aboriginal and northern peoples in the industry (EBT AGRA Limited 1993, 
INTERTEC Resource Consultants 1993). These mines have been recognized as 
being at the forefront of innovation in employment practices as far as 
Canadian mining is concerned (Clayton 1993). The mining companies are 
required under provisions of surface leases established by the provincial 
government to commit to maximizing recruitment, hiring, training, and 
advancement of northern people in all areas of their operations (Sub- 
Committee on Native Participation in Mining 1990). All operating uranium 
mines and planned developments have fly-in/fly-out or drive-iddrive-out 
operations because of their remote locations (Sub-committee on Native 
Participation in Mining 1991). The implementation of a seven-day-in and 
seven-day-out schedule of employment for workers at the Cluff Lake mine was 
designed to reconcile the needs of the employer with the practice of 
traditional pursuits by employees (Sub-committee on Native Participation in 
Mining 1990). A somewhat different approach is taken at the Dona Lake gold 
mine in northwestern Ontario where aboriginal employees are permitted to be 
absent for one month at a time (up to a maximum of three months per year) 
to engage in traditional pursuits (Sub-committee on Native Participation in 
Mining 1990). 

Cameco Corporation, operator of the Rabbit Lake uranium mine in northern 
Saskatchewan, has policies designed to increase the participation of local 
northern residents, such as preferential hiring, a fly-in commute system, 
pre-employment trades training, summer employment, and programs for awards 
and scholarships. In addition, it supports community activities such as 
fund raising projects, hockey schools, cross country skiing, northern 
games, school tours at its mines, and school tours to other destinations 
(INTERTEC Resource Consultants 1993). 

The interests of aboriginal peoples in northern Saskatchewan continue to be 
a focus for the development of culturally sensitive employment practices. 
There are currently three operating uranium mines in northern Saskatchewan, 
at Rabbit Lake, Key Lake, and Cluff Lake. An Environmental Assessment 
Panel, appointed to review a proposal for an exploratory program of a 
deposit at McArthur River and for the expansion of mining operations in 
three other locations, issued two reports on the results of the review 
(Joint Federal-Provincial Panel on Uranium Mining Developments in Northern 
Saskatchewan 1993a, 1993b). The recommendations resulting from the review 
would continue the trend of enhancing the participation of aboriginal 
peoples in the industry. For example, in recommending approval of the 
McArthur River exploration program, the Environmental Assessment Panel 
recommended that a surface lease agreement be developed in consultation 
with the First Nations People and that it include a human resource 
agreement (including employment and training), revenue sharing (including 
income protection for traditional land-users), worker health and safety 
(including a code of practice) and environmental protection (including 
monitoring and mitigation) (Joint Federal-Provincial Panel on Uranium 
Mining Developments in Northern Saskatchewan 1993~). 



Additional case studies analvsis of aboriginal involvement in nuclear [ 

development projects is provided in a repor; prepared by EBT AGRA Limited 
(1993). 

The case studies demonstrate that negotiated agreements are a means of 
addressing community concerns, developing mutually acceptable impact 
management programs, and enhancing community participation in the planning 
and operation of the facility. Community involvement in decision making 
leading up to a negotiated agreement can contribute to local acceptance of 
the proposed project. In addition, innovative outcomes for ongoing 
community involvement in decision making that result out of policies, 
negotiations, and environmental assessments enhance the likelihood of 
ongoing community support for the project. 

7.3 FRAMEWORK FOR PUBLIC INVOLVEMENT IN SITING A NUCLEAR FUEL WASTB 
DISPOSAL FACILITY 

Public involvement is central to the disposal strategy proposed by AECL. 
We have focussed on developing a disposal concept that provides scope for 
public involvement during concept implementation, and we recommend an 
approach to implementation that involves the public. Throughout the rest 
of this chapter, we indicate how AECL would propose to involve the public 
in siting a nuclear fuel waste disposal facility if the disposal concept 
were implemented. 

Implementation of disposal of nuclear fuel waste would proceed in 
sequential stages: siting, construction, operation, decommissioning, and 
closure. Decommissioning and closure could be delayed to permit periods of 
extended monitoring. The siting stage would take at least 20 years because 
of the requirement to obtain detailed technical information on the natural 
environment at a potential disposal site and the need for public 
involvement, environmental review and licensing. Construction of the 
disposal facility would take at least 5 years, and the operation stage 
would last between 20 and 80 years or longer. Decommissioning of the 
disposal facility would require at least 10 years, and a minimum of 2 years 
would be needed for the closure stage. Any extended monitoring would take 
additional time (AECL 1994a). 

The organization that may ultimately be responsible for a nuclear fuel 
waste disposal facility has yet to be determined. For illustrative 
purposes, we assume there will be such an organization, which we term the 
"implementing organization", and that it will be responsible for siting, 
constructing, operating, decommissioning and closing a disposal facility. 
In this section, we propose a framework that could be used to guide a 
public involvement process for siting a nuclear fuel waste disposal 
facility. The remainder of the chapter deals with how this framework could 
be applied during siting and subsequent stages of concept implementation. 

7.3.1 Definition of Public Involvement 

Government departments, agencies, organizations, and individuals often 
attach different meanings to  the term "public involvement." Public 
involvement can encompass such concepts as information dissemination, 



education, input, influence, advice, consultation, negotiation, mediation, 
feedback, interaction, decision making, and joint planning. The definition 
of public involvement adopted by the Federal Environmental Assessment 
Review Office from the recommendations of a study team of public 
participation practitioners and an interdepartmental Steering Committee 
best describes AECLfs view of public involvement, which we believe could be 
adopted by the implementing organization. In the "Manual on Public 
Involvement in Environmental Assessment: Planning and Implementing Public 
Involvement Programs," prepared by Praxis for FEARO (1988), public 
involvement is defined as 

". . . the process by which the views of all parties interested in an 
agency's decisions - interested and affected individuals, 
organizations, provincial, territorial, and other federal agencies - 
are integrated into an agency's decision-making process. The public 
involvement process provides a means by which public concerns, needs, 
and values are identified prior to decisions, so that the public can 
contribute to the decision-making process. Public involvement is two- 
way communication, with the overall goal being better decision-making 
by the agency . . . The purpose of public involvement is both to 
inform the public and to solicit responses regarding the public's 
needs, values, and proposed solutions or actions" (p. 7). 

In public involvement processes, there is no single public, but rather many 
publics. These publics consist of "any person, persons, or groups of 
people that have a distinctive interest or stake in an issue" (FEARO 1988, 
p. 8). Those that participate in public involvement processes do so 
because they view themselves as being affected by a decision (FEARO 1988, 
Schilling and Nealy 1979, Pushcak and Heisey 1992). As such, public 
involvement tends to focus on a range of publics rather than on the general 
public. It is expected that there would be varying levels of interest and 
involvement by different publics during the siting stage: for example 

- people within the siting regions, including potential host 
communities and other potentially affected communities; 

- local municipal councils; 

- federal, provincial and First Nations governments; 

- regulators; and 

- organized interest groups. 

For the purposes of this framework for public involvement, potential host 
communities are defined as those that are willing to be considered as 
potential hosts for a disposal facility. A potential host community could 
include more than one administrative unit, such as several local 
municipalities or a regional municipality. A potential host community 
would have a special relationship with the implementing organization with 
respect to decision making. Other potentially affected communities, such 
as local individuals, groups of local individuals, or municipalities may 
also be affected by concept implementation. Potentially affected 



communities that are not potential host communities would establish with 
the implementing organization methods for consultation that would provide 
opportunities for their views to be taken into account in decision making. 

Participants in a public involvement program may change as the program 
evolves, as societal thinking on issues evolves, or as a proposed project 
moves through its various stages. Individuals or groups may not 
necessarily view themselves as being affected until they receive more 
information about the issue or project under consideration, or, once they 
have become informed, they may choose not to participate until some later 
stage. 

Since not all publics will choose to participate, or will have an interest 
in every stage of concept implementation, it is important that a public 
involvement program be flexible in the use of different techniques to 
accommodate the needs and interests of the various publics who may choose 
to be involved during different stages. 

Important considerations that have been used in developing the framework 
for public involvement in concept implementation, including siting and all 
subsequent stages, have been derived from input received from the public 
during our public involvement programs, from a review of the social science 
literature, selected case studies and the experience of other facility 
siting proponents, and from the results of two international workshops on 
innovative siting processes that AECL participated in (Resource Futures 
International 1992, 1994). These considerations may serve as "guiding 
principles" for an implementing organization. 

Ethical issues are central to discussions regarding siting, and they form 
the moral basis for decision-making processes. Although a fair siting 
process is guided by a moral and ethical framework (Lang 1990), there does 
not appear to be agreement on which ethical framework is best suited to 
siting a nuclear fuel waste disposal facility (Lemons and Malone 1989, 
Hardy Stevenson and Associates 1991). 

In light of the controversy that would likely surround siting of a disposal 
facility, consideration of an ethical framework to guide the process is an 
important first step in its initiation. We believe the framework should 
include commitment to at least the following principles: 

- safety and environmental protection, 
- voluntarism, 
- shared decision making, 
- openness, and 
- fairness. 

The establishment of a framework for public involvement based on a 
commitment to these principles can enhance the likelihood of achieving 
mutual respect and trust. Trust can be developed by allowing different 
points of view to be heard (Kunreuther et al. 1991), by developing a mutual 
understanding among all parties, and by respecting differences among 
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various community interests or between the proponent and various parties 
(Resource Futures International 1992). Mutual respect and trust among the 
implementing organization and the publics involved in siting would help to 
promote an honest sharing of information, an understanding of the reasons 
for areas of disagreement, and open discussion of the issues. The 
establishment of trust would be dependent upon a clear demonstration, 
through actions by the implementing organization, of a commitment to safety 
and environmental protection, voluntarism, shared decision making, openness 
and fairness, as well as a consistent application of these principles 
throughout the siting stage. 

The effectiveness of public involvement during siting would depend, in 
part, on the degree to which trust was established between the implementing 
organization and the potential host communities and other potentially 
affected communities. Because trust would be the critical element in these 
relationships, we believe it is essential that the implementing 
organization take the lead role in interactions with the communities during 
the siting stage. People would be able to judge for themselves the 
trustworthiness of the implementing organization, or the sincerity of its 
commitment, only if their relationship during the siting stage were with 
the organization that would ultimately be responsible for construction and 
operation of the disposal facility. 

The principles proposed to provide an ethical framework for concept 
implementation are described in the following paragraphs. Their 
application underlies the siting process discussed throughout the rest of 
the chapter. 

The establishment of, and adherence to, health, safety and environmental 
protection standards would be an important principle in the siting of a 
nuclear fuel waste disposal facility and subsequent stages of 
implementation. Clearly, an implementing organization must comply with all 
applicable federal and provincial laws and regulations in the discharge of 
its responsibilities. Municipal requirements may also be relevant. All 
approvals required by legislation, including licenses, would be obtained. 
Health, safety, and environmental standards should be adhered to, and any 
additional measures should be applied to ensure that human health and the 
environment are not compromised (Section 4.4 .8 ,  Rennick and Hurlen 1992, 
Kunreuther et al. 1991). 

The implementing organization would keep all adverse effects associated 
with the facility as low as reasonably achievable, social and economic 
factors being taken into consideration. The implementing organization 
would be committed to the management of potential effects of the facility 
by implementing measures to first avoid adverse effects, then to mitigate 
unavoidable adverse effects, and finally to compensate for any adverse 
effects that were not avoided or sufficiently mitigated. Monitoring would 
be an ongoing activity to determine whether the disposal system was 
performing as expected. Operating standards and procedures would be key to 
minimizing risks and maintaining safety standards. Potential host 
communities would have the opportunity to provide input into 



recommendations for operational improvements or mitigation measures to 
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augment operating standards in order to satisfy additional concerns they 
may have. 

Voluntarism 

The principle of voluntarism entails community empowerment and local 
control with respect to participating in site selection. The fundamental 
premise is that communities should have the right to determine whether or 
not they want to be considered as potential host sites for a facility, and 
to have a choice about whether or not they remain in the process. No 
community would be forced to host a disposal facility. 

Voluntarism would provide communities with the power to veto siting within 
their jurisdiction. In an area over which a community had jurisdiction, a 
disposal site would be sought only with the support of the community. On 
crown land, a disposal site would be sought only with the consent of the 
government that had jurisdiction. The implementing organization would 
encourage the government to identify a potential host community for a 
disposal facility on crown land in order to ensure public involvement in 
siting decisions pertaining to that potential site. Since a community 
would have the power to veto the selection of a site within its 
jurisdiction, this would ensure that local concerns were addressed and that 
local criteria for acceptance were met. However, it is recognized that 
care must be taken to ensure that the importance of safety and technical 
considerations is not compromised, and that only safe sites are considered 
(Section 4.4.8). The implementing organization would have a responsibility 
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to eliminate sites that do not meet safety criteria, regardless of the 
community's support for the facility. 

Shared Decision Making 

An open, cooperative approach to implementation would allow for shared 
decision making. Many experts agree, and experience has shown, that 
implementation of projects should be undertaken in cooperation with 
potentially affected communities through the establishment of collaborative 
joint-planning, problem-solving and decision-making processes (Armour 
Environmental Consultants, Inc. 1990; Richards A. 1990; Kunreuther et al. 
1991; Rennick and Eurlen 1992; Resource Futures International 1992, 1994). 
Proponents who are open with the public, concerned about improving health 
and safety standards, willing to listen and address public concerns, and 
willing to place emphasis on ensuring the integrity of public consultation, 
have found that community involvement in decision making has contributed to 
public acceptance of the siting decision (Hardy Stevenson and Associates 
1992). 

Potentially affected communities need to be consulted in a meaningful way, 
and their views should be taken into account in decision making. The 
Implementing organization would be committed to ensuring opportunities for 
meaningful input so that they can significantly influence decisions that 
are made with respect to siting. Potential host communities would have a 
special relationship with the implementing organization with respect to 
decision making. Decision-making power would be negotiated with a 
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potential host community, and joint decisions would be made regarding 
whether, how and when to proceed to the next step. 

Consultation with potential host communities and other potentially affected 
communities would ensure that community concerns would be taken into 
account in decision making, and that the full range of technical and non- 
technical factors would be considered in evaluating potential sites. 
Community input would be sought and concerns addressed in identifying and 
assessing the potential effects of the disposal facility and in developing 
programs for monitoring and managing the effects of the disposal facility. 

A commitment to openness would also be an important consideration for 
public involvement during concept implementation. The implementing 
organization would offer information to the public about its plans, 
procedures, activities, and progress, beginning early in the siting stage 
and continuing thereafter. The principle of openness would also apply to 
the approach for interacting with potentially affected communities and to 
ensuring that they had access to information required to make a judgement 
about safety and environmental protection. 

Openness with respect to the availability and distribution of information 
and in the approach to consultation is of particular importance to the 
public (Section 4.4.8) .  The implementing organization would be committed 
to providing full information on all aspects of the disposal technology, 
including the purpose of the disposal facility, the nature of the waste, 
and the potential risks to human health and environmental safety. Openness 
involves recognition of the validity of differing viewpoints on risk, and 
the incorporation of risk communication in the siting process to provide 
information on quantified risks and to seek feedback on community values 
and concerns (Chapter 5 ) .  It would be important for the implementing 
organization to listen, to be responsive to concerns, and to develop 
effective communications mechanisms. It would be essential that all 
relevant information be readily accessible and that the information be 
presented in an understandable form and one that was preferred by the 
community . 
For siting to be viewed and accepted as a fair and open process, it would 
be important to involve potentially affected communities in jointly 
establishing the procedures by which their views and concerns would be 
sought and addressed. Developing an understanding of the respective 
information requirements of the communities and the implementing 
organization, and developing effective means for two-way communications 
could contribute to establishing trust. 

Openness during siting would also require that activities or specific steps 
be clear, understandable and culturally appropriate. This applies to both 
public involvement activities and to technical siting activities. The 
requirements for and activities associated with technical assessments need 
to be communicated to and understood by the public. Since there is a wide 
variety of factors other than technical factors that need to be considered 
in implementing the disposal concept (e.g., social, cultural and economic), 



openness with respect to their consideration as selection and evaluation 
criteria would be important (Section 4.4.8, Rennick and Burlen 1992). 

Fairness 

The foundation for a publicly acceptable siting process is fairness. A 
commitment to the principle of fairness is considered important to address 
potential distributional and procedural equity issues. 

Distributional equity issues may arise because a waste disposal facility 
constructed within plutonic rock may be located away from the majority of 
beneficiaries of the energy source that created the waste. The community 
that hosts the facility would therefore be providing a significant service 
to the consumers of nuclear power in many geographic areas and to the 
public at large. In fairness and in recognition of the service a host 
community is providing for the broader public interest, the net benefit to 
the host community should be correspondingly significant. Measures to 
ensure the betterment of the host community (e.g., enhancing the positive 
effects of the project, or additional benefits) would be negotiated with 
the host community. 

It should be clearly understood that the net benefit to the host community 
is intended to achieve fairness; it is not intended to induce a potential 
host community to accept a facility that is unsafe or environmentally 
unsound. The principle of safety and environmental protection would not be 
compromised, no matter how acceptable or desirable a site might be in all 
other respects. 

Addressing distributional equity must be balanced with procedural equity. 
A commitment to fairness then also means addressing the question of "due 
process," which would be provided by adhering to the principles of 
voluntarism, shared decision making, and openness. Regardless of how safe 
a facility might be, or how much a community might share in the benefits 
for hosting the facility, the siting decision may not be acceptable to the 
community if it is imposed on them. 

The principle of fairness implies that the process by which decisions are 
made allows for effective public involvement and the achievement of 
informed collective consent. Effective public involvement can be defined 
in terms of a number of important attributes. Since many people and groups 
may potentially be affected by a siting decision, processes are required to 
ensure that all the views of those affected are adequately taken into 
consideration in the decision-making process (Section 4.4.8). It is also 
important to provide an opportunity for the involvement of different 
segments of the public and for the expression of divergent views. The 
process of involvement should be flexible to ensure that the needs of the 
public are met. Pinally, consultation and negotiation should address and 
resolve all identified issues of concern. 

Decision making based on informed collective consent is a major element of 
a morally and ethically acceptable site selection process (LURA Group 1989, 
Shrader-Frechette 1991), and achieving this objective is considered i 
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important for public acceptance of a site selection process (Seley and 
Wolpert 1983, Hardy Stevenson and Associates 1991, Resource Futures 
International 1992, 1994). The concept of infarmed collective consent has 
not been fully developed or defined, but is often used in a facility siting 
context to mean that all necessary information is available to the 
potential host community and that the community is aware of, understands, 
has had input into, and agrees with the process, issues, goals and 
objectives, and the project plans. 

7.3.3 Ethical Considerations 

It has been argued that the prevailing ethic underlying much contemporary 
decision making is utilitarianism (essentially, making decisions that bring 
about the greatest good for the greatest number). Utilitarianism has, 
however, been criticized on the grounds that application of the principle 
may require imposing decisions that in turn may result in the loss of 
rights by some groups and/or individuals (Hardy Stevenson and Associates 
1991). 

New developments in siting processes acknowledge this inherent ethical 
problem by emphasizing openness, fairness and justice, and in so doing 
attempt to address potential inequality explicitly. On the basis of the 
information obtained and reviewed to date, including input from the public, 
AECL believes that concept implementation based on the five interrelated 
principles of safety and environmental protection, voluntarism, shared 
decision making, openness and fairness could address ethical considerations 
related to selecting a site for a disposal facility. 

A major consideration is that people should have the right to participate 
in making decisions that affect them. As an ethical consideration, 
information sharing is essential, and decisions should be taken only on the 
basis of the best information obtainable (Chapter 6, Hardy Stevenson and 
Associates 1991). Complete and detailed studies are required to provide 
the best possible information base for informed decision making. Adherence 
to the principles for concept implementation would help communities become 
informed and allow them to make their own judgement. 

A commitment to safety and environmental protection means the disposal 
facility would be designed to protect human health and the natural 
environment. Voluntarism would give a potential host community a veto on 
siting decisions within their jurisdiction and would ensure that a disposal 
facility would not be imposed on any community. Decision making during the 
siting stage would be shared with potential host communities and the host 
community would exercise a degree of control over the project's 
implementation and operation. Openness would ensure full access to 
information about the proposed project for all those potentially affected. 
A commitment to fairness means that, in return for its service to society 
in hosting a disposal facility, the host community would be better off than 
it would have been without the facility. 

The disposal concept includes flexibility in implementation to allow for 
choice and effective public involvement (Section 6.7). The step-wise 
approach to disposal means that opportunities for review and decision 



making are an integral part of an ongoing process throughout all the stages 
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of implementation. Proceeding to each subsequent step in the siting stage 
would occur only if sufficient confidence existed to proceed to the next 
step. The decision to proceed would be based on the study results 
obtained, appropriate regulatory approvals, and the continued support of 
the potential host community. This step-wise approach would be used to 
decide to proceed to construction, operation, decommissioning and closure. 

The implementing organization would need to develop effective working 
relationships with potential host communities and other communities 
potentially affected by the disposal facility. Community involvement 
should be an iterative and interactive process. An iterative process would 
provide for sufficient flexibility to adapt and respond as circumstances 
warranted. As the siting stage progresses and narrows its locational 
focus, communities of interest may shift, and new groups and interests may 
emerge. Flexibility would be required to allow for the involvement of 
changing interests, the introduction of new ideas, and the adaptation to 
changing public priorities and values. The interactive nature of the 
community involvement process means that the implementing organization and 
potential host communities would work together to determine the decision- 
making process to be followed in selecting a site and in developing the 
framework for their working relationship. Concerns and values of the 
public would be identified and addressed as the community involvement 
process evolved, and collaborative joint planning and problem solving would 
be used for ongoing evaluation of the process and to modify the process as 
appropriate. ( 

The implementing organization and other potentially affected communities 
would jointly establish procedures both for identifying the views and 
concerns of those potentially affected and for having them addressed. 

7.3.4 Aboriginal Considerations 

AECL recognizes that a number of social, economic, cultural, and political 
issues are being addressed by aboriginal communities in Canada. A review 
of the literature and presentations made during the scoping phase of the 
environmental review have provided AECL with some background on the nature 
of these issues. It is acknowledged that many of these issues present a 
context to siting that is unique to aboriginal peoples. Since some 
potential sites for a nuclear fuel waste disposal facility could be in 
regions that are the home to aboriginal communities, special consideration 
of their interests would need to be taken into account during the siting 
stage. 

Issues that relate to aboriginal title, land claims, treaty obligations, 
and self-government are unique to aboriginal peoples. Section 35 of the 
Constitution Act, 1982 (Appendix I) recognizes and affirms the existing 
aboriginal and treaty rights of the Indian, Inuit and Metis people of 
Canada. Many social and economic issues facing aboriginal communities 
relate to community conditions characterized by high unemployment and 
underdeveloped services and infrastructure (Hagey et al. 1990a, 1990b, 
1990~). The preservation of their culture, which includes the traditional 
pursuits of hunting, fishing, trapping and gathering, is also an important 
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issue. 



New and emerging political relationships are developing between aboriginal 
communities and different governments in Canada as a means of working 
towards addressing outstanding issues. For example, the Ontario government 
and the Chiefs of First Nations in Ontario have signed a statement of 
political relationship, based on the inherent right to self-government, in 
which there is a commitment to deal with First Nations as governments 
(Ontario Native Affairs Secretariat 1991). The federal government and the 
Assembly of Manitoba Chiefs have recently begun a joint process to 
dismantle the federal Department of Indian Affairs with the objective of 
implementing self-government. 

Aboriginal views toward development projects often revolve around questions 
of land use and compatibility with traditional land use of aboriginal 
peoples. The importance of the land as a sustaining force of aboriginal 
culture has been well documented (Berger 1977, Banson 1985, Dyck and 
Waldram 1993). The experience of aboriginal peoples with development 
projects has often been such that they have not tended to share in the 
benefits, but rather have tended to bear many of the costs of development 
(Abel and Friesen 1991, Waldram 1988). Case studies of recent large-scale 
development projects have demonstrated that innovative measures to involve 
aboriginal communities more effectively in these types of projects have 
been developed (Section 7.2.3). For example, culturally appropriate 
employment practices have enabled the continuation of traditional pursuits, 
such as trapping, to be combined with a wage economy. 

The existing realities of the special status of aboriginal peoples and 
their social circumstances would need to be recognized by an implementing 
organization. Many of the social, cultural, economic and political 
concerns and issues that are unique to aboriginal communities would be 
considered by the communities themselves as they determined whether or not 
to participate in the siting process for a nuclear fuel waste disposal 
facility. It is recognized that the scope for discussion and resolution of 
some issues would fall outside the ability or responsibility of the 
implementing organization to address, for example, issues of land title or 
authority over land. Questions of land title and treaty rights would need 
to be resolved between the federal government, the relevant provincial 
governments, and First Nations governments. 

A siting process that adheres to the principle of voluntarism would mean 
that a disposal facility would not be imposed on an aboriginal community. 
Communities would have the right to decide whether to participate in the 
siting process to be considered as potential hosts for a disposal facility. 
The application of the principles for concept implementation would provide 
an opportunity for aboriginal communities to participate effectively in a 
siting process if they chose to do so. It would be important for the 
implementing organization to develop a mutually acceptable consultation 
process with potentially affected aboriginal communities to identify the 
most effective and culturally appropriate methods for their involvement in 
the siting stage and during subsequent stages of implementation. 

7.4 APPLICATION OF THE PUBLIC INVOLVEMENT FRAMEWORK IN THE SITING STAGE 

We assume that the implementing organization would be given its terms of 
reference by the federal government and the owners of the waste, and that 



these would include a definition of the broad geographical areas within 
which the search for a site is to occur, which we term "siting 
territories." We also assume that only plutonic rock of the Canadian 
Shield would be considered as a potential host medium. The siting 
territories would be quite vast and could include for example, all areas 
across Canada within the Canadian Shield that contain plutonic rock, or 
those particular areas within specific provinces. 

The siting stage would follow a phased approach in which locational options 
for a disposal facility would be gradually narrowed down from the large 
siting territories to siting regions, to candidate areas, then to candidate 
sites, and finally to a preferred site. This phased approach would 
characterize progressively smaller areas in progressively greater detail. 
Details of the technical activities that would be undertaken to progress 
from regions to sites are provided by Davison et al. (1994a) and by AECL 
(1994a). The decision to proceed would be based on an evaluation that the 
area or site was technically suitable and that the potential host community 
associated with it was willing to continue to participate. The sequential 
steps in the siting process are summarized in Figure 7-1. 

The siting stage would comprise two substages: site screening and site 
evaluation. Community involvement would be an integral component 
throughout the siting stage. The process for involving the public in the 
siting stage, and activities that could be undertaken in keeping with the 
proposed framework for public involvement, are described throughout the 
remainder of this section. 

7.4.1 Site Screenina Substage 

The objective during site screening would be to identify, with the approval 
of the potential host communities, a small number of candidate areas for 
detailed investigation. Technical activities associated with site 
screening, as well as the regulatory criteria and other geotechnical and 
environmental factors that would need to be considered during this substage 
to ensure safety and environmental protection are discussed in detail by 
Davison et al. (1994a), and by AECL (1994a). 

At the beginning of the siting stage, the implementing organization would 
specify exclusion criteria, e.g., those required to comply with its terms 
of reference. It would also consult with regulatory authorities and 
provincial governments that could be affected by concept implementation, in 
order to develop exclusion criteria based on their concerns. Exclusion 
criteria are standards by which areas would be excluded from consideration, 
either because they lack some essential characteristic (such as being in 
seismic zones 0 or l), or because they exhibit some unacceptable 
characteristic (such as the presence of endangered species habitat that 
must be avoided). Criteria for which information is available to the 
implementing organization would be applied initially to the siting 
territories to screen out areas known to be unacceptable. The initial 
application of criteria to a map of the overall siting territories would 
provide information to the public about which areas~would be excluded from 
consideration. The areas remaining after the initial application of 
exclusion criteria would be those in which siting activities could occur 
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and are termed "siting regions." Additional criteria would be established i 
during subsequent screening and evaluation activities within the siting 
regions, through consultation with potential host communities. 

Initial Public Involvement in the Siting Regions 

In adhering to the principle of openness, the implementing organization 
would ensure through a communications program that information about its 
plans, procedures, activities, and progress would be provided to people in 
each of the siting regions. The following information would be provided: 

- the terms of reference of the implementing organization; 

- the principles for concept implementation (safety and 
environmental protection, voluntarism, shared decision making, 
openness, and fairness) ; 

- the opportunities for public participation; 

- the features of the disposal concept (including the options 
available); 

- the known characteristics of the Canadian Shield in their 
vicinity (including the distribution of plutonic rock); 

- the technical objectives of the implementing organization; 

- the exclusion criteria that had been developed to that point in 
time (those used to identify the siting regions and those 
proposed to be used in subsequent steps in the siting stage); and 

- the roles of various participants in the siting process. 

The implementing organization would also consult with people in each of the 
regions on their views and concerns about disposal and about their 
participation in the siting process. Consultation would help to motivate 
discussion with communities about their role in the site selection process. 
It would allow people to become informed about the process, and to gain 
confidence that the process is fair and equitable. Consultation from the 
outset would demonstrate the commitment of the implementing organization to 
the guiding principles, and would help to establish necessary trust. An 
effective consultation process would contribute to legitimacy and public 
acceptance of the ultimate siting decision. 

Effective public interaction activities would be essential to ensure that 
communities have all the necessary information they require to make a 
decision about participating in the siting process, are fully informed 
about the disposal technology, and have an understanding of the siting 
activities that would be undertaken. Those communities that decide to 
become involved in the siting process to be considered as potential host 
communities would have done so with full information and informed consent. 
Some examples of methods for public interaction could include regional and 
community information meetings and workshops; the establishment of public 



information offices; newsletters; the establishment of community liaison 
groups; consultation activities with local municipal governments, key 
community spokespeople and the public; and sociological research to 
identify issues and address concerns. 

Communications and consultation programs would continue throughout the 
siting stage. 

Obtaining the Particioation of Potential Host Communities 

During the consultation process, the implementing organization would 
encourage communities in each of the siting regions to participate and to 
become involved as potential hosts for the disposal facility. The 
principle of voluntarism implies that the willingness of a community to 
participate initially would not commit it to continued participation in the 
siting process. Communities would have the right to decide whether or not 
they wanted to be considered as potential hosts and the right to withdraw 
from consideration. The implementing organization would consult with the 
community about whether and under what conditions it would be prepared to 
participate. 

What constitutes the boundaries of a potential host community would need to 
be clearly defined during the siting stage. The boundary could be based, 
for example, on municipal boundaries. A potential host community could 
include more than one administrative unit, such as several local 
municipalities or a regional municipality. 

Bow a community would decide whether or not to participate in siting and 
whether and under what conditions it would be prepared to remain in the 
process would need to be determined by the community itself. The means by 
which a community would express its decision could include resolution by 
local municipal councils, recommendations from a citizens' committee 
appointed by the community, or a referendum organized by the community. 

The implementing organization in adhering to the principle of shared 
decision making clearly would have a responsibility to take steps to 
interact with potential host communities to involve them in the decision- 
making process for selecting a site. Since the specific requirements and 
needs of potential host communities may differ, the process for community 
involvement and interaction would be developed jointly between the 
implementing organization and each potential host community. The framework 
for interaction would define methods for exchanging information, methods 
for identifying and resolving the concerns of the community and the 
implementing organization, and methods for shared decision making. The 
framework could be modified as required in order to accommodate changing 
interests, concerns and priorities of the potential host community, and to 
involve new groups that might emerge after community involvement mechanisms 
had been established. 

The implementing organization would be making progressively larger 
commitments of resources as the siting stage progressed, and would require, 
at some point, a binding agreement from the community that it was willing 
to be the host for a disposal facility. Communities would be made aware of 



this requirement during the consultation process soliciting their interest. 
The framework for interaction could include the process by which the 
community would make a binding agreement. In reaching this agreement, it 
would be expected that the implementing organization would negotiate with 
the potential host community to determine the conditions required by the 
community for such a commitment, including conditions that the implementing 
organization would make a binding commitment to fulfill. 

Under the principle of fairness, communities must have sufficient 
resources, financial and otherwise, to become competent communities and 
capable of achieving informed collective consent. The implementing 
organization would therefore ensure that potential host communities receive 
the resources required to assist them in becoming viable partners in the 
ongoing decision-making process. 

If a potential host community decided not to continue participation because 
the initial investigations, subsequent safety assessments or socio-economic 
impact assessments did not give it confidence that its requirements could 
be met, or for some other reason, the candidate areas or sites associated 
with that community would be dropped from consideration. Thus, the 
facility would not be imposed on any community. Similarly, safety would 
not be compromised no matter how acceptable or desirable a site might be in 
all other respects. This would be a fundamental objective and 
responsibility of the implementing organization. 

Community Involvement in Characterization During Site Screening 

The characterization of relatively large tracts of land in the vicinity of 
potential host communities would need to be undertaken to investigate the 
suitability of candidate areas. Characterization would entail 
investigations to determine not only the physical, chemical and biological 
conditions at candidate areas and sites, but also the socio-economic 
conditions of the potential host communities and other potentially affected 
communities. During site screening, these investigations would include the 
analysis of pre-existing data (such as reports, records, and maps) and 
reconnaissance activities (such as satellite studies, airborne studies, and 
studies on the surface). Activities associated with characterization are 
described in detail by AECL (1994a). Details of characterization of 
physical, chemical and biological conditions are provided by Davison et al. 
(1994a), and characterization of socio-economic conditions are described by 
Grondin et al. (1994). 

The potential candidate area would have to be sufficiently large to contain 
a disposal site, which would nominally be 25 km2 in area. If it was not 
large enough to characterize the hydrogeological setting (at least 
400 km2), the implementing organization would need to be able to obtain 
access for characterization of the required property outside the area. The 
implementing organization would also have to obtain any necessary 
governmental approvals, including licenses, to carry out such work. 

The implementing organization would seek a potential candidate area that it 
considered technically suitable on the basis of the available information 
from characterization. In determining technical suitability, the 
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implementing organization would consider several characteristics, the 
relative importance of which would depend on the specific area and would be 
established in consultation with the potential host community. 

Information obtained from characterization would be used to apply criteria 
for excluding candidate areas from further detailed investigations. These 
criteria would be developed in consultation with potential host 
communities. 

Community Involvement in Establishing Criteria 

Potential host communities may want to establish their own criteria to be 
used to determine the suitability of sites at each progressive step in the 
siting process. Such criteria are expected to vary from one community to 
another because of differing community-based concerns and priorities. Any 
exclusion criteria developed by a potential host community would be applied 
within the area for which it was a potential host. Community empowerment 
and local control inherent in the principles of voluntarism and shared 
decision making would allow siting decisions to be based on factors other 
than only technical criteria. The commitment to safety and environmental 
protection means that technical criteria would also be applied. 

A wide variety of factors (technical, social, cultural, and economic) would 
need to be considered. Identifying those of interest to the community 
would help ensure that public concerns and requirements would be taken into 
account, and that the full scope of technical and non-technical factors 
would be considered. One approach to establishing criteria is the valued 
ecosystem approach. In this approach, specific components of the 
environment for which there is public and/or technical concern are 
identified and assessed as the basis for narrowing down alternatives 
(Grondin et al. 1994). 

The implementing organization would use all available information to screen 
out areas on the basis of the exclusion criteria that had been developed. 
The potential candidate area would also have to meet the conditions agreed 
upon for the participation of the potential host community. A community 
would no longer be considered a potential host if there was no potential 
candidate area associated with it. 

If the number of potential candidate areas identified during site screening 
was considered too large to undertake the required investigations on all of 
them during the site evaluation substage, it would be necessary to develop 
and apply a ranking process. The ranking process would have to be mutually 
acceptable to the potential host communities and the implementing 
organization. 

The site screening substage would end when at least one candidate area had 
been identified. 

7.4.2 Site Evaluation Substage 

During the site evaluation substage, the objectives would be to locate, 
with the approval of potential host communities, a candidate site or sites 



in each candidate area, and then to select a preferred site for a disposal ( 
facility. Detailed discussions of the technical activities associated with 
site evaluation, as well as geotechnical and environmental factors that 
would need to be considered during this substage to ensure safety and 
environmental protection are presented by Davison et al. (1994a) and by 
AECL (1994a). 

General public communications programs for people in the regions would 
continue during the site evaluation substage. In addition, consultation 
programs with potential host communities and other potentially affected 
communities would be ongoing. 

Potential host communities would continue to share in decision making with 
the implementing organization as negotiated (Section 7 . 4 . 1 ) .  The 
implementing organization would also consult with any other community 
potentially affected by a disposal facility to establish a procedure to 
seek and address the community's views and concerns. The views of 
potential host communities and other potentially affected communities would 
be addressed 

- when determining the scope of characterization; 

- when estimating the potential effects of disposal, evaluating the 
significance of potential effects, and determining how effects 
would be managed; and 

i 
\ - when developing a program for monitoring the effects of disposal. 

Community Involvement in Characterization During Site Evaluation 

As part of the commitment to safety and environmental protection, the 
implementing organization would thoroughly characterize environmental 
conditions of the candidate areas in order to identify a site at which 
disposal could be safely implemented. During site evaluation, 
characterization would include studies to determine 

- the physical, chemical and biological conditions in the surface 
environment and in the overburden and rock below the surface; 

- the socio-economic conditions in communities potentially affected 
by the disposal facility; and 

- relevant conditions along potential transportation routes, such 
as traffic volumes and accident statistics. 

The overall scope of characterization activities would be decided in 
consultation with potential host communities and other potentially affected 
communities to take into account any concerns they might have about 
particular components of the environment, and to ensure that aspects of 
both the natural and human environment are integrated. 

During site evaluation, the characterization activities would be more 
detailed than in site screening and would progress at increasing levels of 
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detail, including detailed studies on the surface and in exploration 
boreholes, and exploratory excavation. 

The information obtained from characterization would be used 

- to identify potential and preferred vault locations within each 
of the candidate areas; 

- to identify candidate sites associated with each of the preferred 
vault locations; 

- to identify a preferred site; and 

- to obtain approval to construct a disposal facility at the 
preferred site. 

Activities associated with technical characterization are described in 
detail by Davison et al. (1994a) and activities associated with 
characterization of socio-economic conditions are described by Grondin et 
al. (1994). The major steps in site evaluation to progress from candidate 
areas to candidate sites and a preferred site are described by AECL 
(1994a). 

Under the principles of shared decision making, openness and voluntarism, 
the relative importance of the characteristics considered to be favourable 
in determining the suitability of potential and preferred vault locations 
and candidate sites would depend on the specific site and would be 
established in consultation with the potential host community. In 
addition, the application of any applicable exclusion criteria (including 
those identified by the potential host community), and a determination that 
the conditions for continued participation of the potential host community 
had been met, would be used at each of these steps during site evaluation. 
A potential host community would no longer be considered a potential host 
if, at any step, its area was excluded from consideration. 

Information from characterization would also be used in establishing 
baseline conditions in the natural environment and the socio-economic 
conditions in potential host communities and other potentially affected 
communities. The characterization of socio-economic conditions would 
entail studies on the social and cultural vitality, the economic viability, 
and the political efficacy of the community (Grondin et al. 1994), and the 
scope of these studies would be determined through consultation with each 
potentially affected community. 

Characterization data would also be used to prepare designs of the surface 
and underground disposal facilities, to design monitoring systems, to 
assess the environmental and socio-economic effects of disposal, and to 
identify potential measures for managing those effects. The views of the 
potential host community and other potentially affected communities would 
be addressed during all these activities. 

Characterization activities would continue to be conducted in subsequent 
stages of implementation (Section 7.5). 



Communitv Involvement in Assessing Potential Environmental Effects 

Characterization studies undertaken during site evaluation would provide a 
basis for the analysis of potential environmental effects associated with 
the various site options. We define the term "environmental effect" to 
mean a change that the project may cause in the environment, whether 
beneficial or adverse. The environment includes not only the natural 
environment, but also humans and the socio-economic environment. The 
environmental effects of a project depend on the characteristics of the 
project, the characteristics of the environment, and the relationship 
between the project and the environment (Grondin et al. 1994). Studies 
would be undertaken to identify potential effects on human health, the 
natural environment and the socio-economic environment, to evaluate the 
significance of potential effects, and to identify measures that could be 
taken to manage the effects. Activities associated with environmental 
assessment studies are summarized by AECL (1994a) and are detailed by 
Beanlands and Duinker (1983, 1984) and by Grondin et al. (1994). 

In adhering to the principles of shared decision making and openness, the 
views of potential host communities and other potentially affected 
communities would be addressed 

- when identifying valued ecosystem components and community 
characteristics; 

- when identifying indicators and criteria for evaluating the 
significance of effects on human health, on valued ecosystem 
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components, and on community characteristics; 

- when defining the temporal and spatial boundaries of the 
assessment; and 

- when establishing baseline values of indicators for community 
characteristics. 

Provided the results of the safety, environmental and socio-economic 
assessments were judged to be acceptable, a preferred site for a disposal 
facility from among the candidate sites would be selected in consultation 
with potential host communities. If necessary, a ranking process, which 
would be mutually acceptable to the potential host communities and the 
implementing organization, would be applied to identify the preferred site. 

Exploratory excavations would then be started at the preferred site. If 
the exploratory excavations continued to confirm the suitability of the 
site, additional site-specific assessments would be conducted for the 
preferred site in consultation with the potential host community. The 
assessments would evaluate the potential effects of the disposal facility 
for that site and identify measures for the management of environmental 
effects. Data obtained from the assessment would be used to determine 
whether the site was acceptable, to optimize the design of the disposal 
facility, and to prepare any documents required in the licensing process to 
obtain approval to begin construction of the disposal facility at the 
preferred site. 

i 



The implementing organization would consult with potential host communities 
and other potentially affected communities to select measures to be 
undertaken for managing environmental effects. 

Studies to assess environmental effects would continue to be conducted in 
subsequent stages of implementation (Section 7.5). 

Community Involvement in Develo~ing a Pronram for Mananinn Environmental 
Effects 

During the site evaluation substage, the implementing organization would 
consult with potential host communities and other potentially affected 
communities to select measures for managing environmental effects of a 
disposal facility. This would form part of the basis for decision making 
regarding the suitability of potential candidate sites, and ultimately of 
the preferred site. 

A program for managing environmental effects would be based on the 
principles for concept implementation. Thus 

- the program for managing environmental effects would be developed 
in consultation with potentially affected communities, 

- the protection of human health and the natural environment would 
not be compromised, 

- the preferred measures for managing environmental effects would 
be avoidance or mitigation, 

- an affected community would be entitled to receive compensation 
to offset adverse effects of the disposal facility that were not 
avoided or sufficiently mitigated, and 

- the host community would be entitled to a net benefit to ensure 
its betterment. 

Management of environmental effects would include protecting public and 
worker health, protecting the natural environment, implementing quality 
assurance measures and security measures, providing for the implementation 
of IAEA safeguards, planning emergency response, managing socio-economic 
effects, making provisions for retrieval of emplaced waste, and possibly 
maintaining postclosure institutional control. These measures are 
discussed by AECL (1994a) and are described in detail by Simmons and 
Baumgartner (1994) and Grondin et al. (1994). 

Socio-economic effects would be managed by avoiding, mitigating or 
compensating for adverse effects of the disposal facility. Mitigation 
measures are steps taken to minimize potential negative effects. For 
example, a barrier could be built around a construction site to reduce the 
potential for noise or visual impacts. Compensation measures address 
unavoidable adverse effects of a facility or those not sufficiently 
mitigated. Compensation could include in-kind compensation (to replace 
what is lost), service subsidies (to allow expansion of needed services), 



property tax abatement (to offset potential tax increases) and property 
(: 

value protection. 

Once a preferred candidate site has been identified, the implementing 
organization, and the potential host community associated with that site, 
would review the measures for managing environmental effects that had 
previously been developed and negotiate to identify those that should be 
implemented. Such negotiations could lead to an agreement between the 
community and the implementing organization. 

A negotiated agreement between the implementing organization and the 
potential host community would be a mechanism for formalizing the program 
for managing environmental effects, the role of the community in the 
program, and the community's participation in the future phases of the 
facility's development and operation. A negotiated agreement could include 
the following elements and provisions: 

- descriptions of project and community characteristics, and the 
full range of potential effects and concerns; 

- descriptions of the roles, responsibilities and rights of the 
implementing organization and the community; 

- a commitment by the implementing organization to provide access 
to information concerning the project; 
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- provisions for monitoring, including the variables to be 

monitored and the participation of the community in monitoring; 

- provisions for determining environmental effects and for 
selecting measures to manage those effects; 

- provisions for maintaining an effective working relationship with 
the community, including the availability of resources to assist 
the community to participate effectively; 

- an agreement regarding compensation for adverse effects of the 
disposal facility that were not avoided or sufficiently 
mitigated; 

- descriptions of reporting requirements and audit procedures; 

- a process for conflict and dispute resolution; and 

- provisions for renegotiation of the agreement and allowances for 
changes or extensions to the agreement. 

An agreement with a potential host community would include measures to 
ensure a net benefit. Such measures could include the enhancement of 
positive effects (such as maximizing local training and employment 
opportunities, or maximizing local procurement opportunities) or additional 
benefits negotiated with the community. 



The implementing organization would consult with other communities in the 
vicinity of the preferred site that would be affected by the disposal 
facility to determine measures for managing those effects. 

Involvement of Trans~ortati~n Corridor Communities 

Transportation factors would need to be considered during site evaluation. 
Once the preferred candidate site was identified, potential routes for 
transporting nuclear fuel waste from storage facilities to a disposal 
facility at the preferred site would be identified. The organization(.$) 
responsible for transportation would consult with communities along 
potential transportation routes to develop a framework for interaction to 
provide information and to identify and address concerns associated with 
transportation. In developing this framework, the organization(s) 
responsible for transportation would be committed to safety and 
environmental protection, shared decision making, openness, and fairness. 

Consultation with potential corridor communities would be important to 
obtain public input on transportation factors and to identify and address 
concerns associated with transportation. An analysis of alternative 
transportation networks from source locations to the candidate site would 
provide information on such things as traffic volumes, population and 
property distribution, historical accident rates, distance, and sensitive 
recreational, cultural and/or environmental areas for various route and 
mode options. Constraints on the consideration of alternative 
transportation routes, such as regulatory requirements for the use of 
designated dangerous goods routes, would be identified. 

The views of potential transportation corridor communities would be 
addressed when determining the scope of characterization for potential 
routes. The characterization results would be used to select a preferred 
route and mode for transporting nuclear fuel waste to a disposal facility 
at the preferred site, and to prepare detailed designs of the 
transportation system. Communities along potential transportation routes 
would be consulted during the assessment of the potential effects of the 
transportation system on human health, the natural environment and the 
socio-economic environment, and for evaluating the significance of 
potential effects. Their input would be sought on selecting measures for 
managing effects and for developing monitoring programs. 

Communitv Involvement in Monitoring 

Potential host communities and other potentially affected communities would 
contribute to developing plans for monitoring the effects of disposal. 
Monitoring would consist of the continuous or intermittent measurement of 
conditions at or near the disposal facility and along the transportation 
route. Conditions in the vault, geosphere, biosphere and human communities 
would be measured. 

Monitoring would be initiated early in the site evaluation substage once 
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candidate areas were identified for evaluation. Monitoring results would 
help to establish baseline conditions and to obtain data to assess 
potential environmental effects. A monitoring program would be developed 
for each candidate area in consultation with regulatory authorities, 



potential host communities and the other potentially affected communities. 
They would be consulted about what would be monitored, which methods for 
monitoring would be used, who would conduct the monitoring program, how the 
results would be reported, what results would require action to be taken, 
and what actions would be taken. 

During the site evaluation substage, programs would be established to 
monitor seismicity, the natural environment, the rock mass, and the socio- 
economic conditions of the potential host communities and other potentially 
affected communities. These programs would continue during subsequent 
stages of implementation (Section 7.5) ,  at which time monitoring of the 
vault and of the health of the workers would also be initiated. 

Once a preferred candidate site was identified, the monitoring programs at 
the other areas could be continued until approval for construction of a 
facility at the preferred site was obtained. The monitoring program at the 
preferred site would be expanded in consultation with regulatory agencies 
and the host community. Other communities in the vicinity of the preferred 
site may view themselves as being affected by the disposal facility and may 
wish monitoring in their area to be continued throughout subsequent stages 
of implementation. The implementing organization would consult with these 
potentially affected communities regarding such monitoring programs. 
Monitoring would also be initiated along the transportation route. 

Monitoring during concept implementation is discussed by ABCL (1994a). The 
approach to monitoring is discussed in detail by Simmons et al. (1994), and 
details on monitoring methods are discussed by Davison et al. (1994a) and 
by Grondin et al. (1994). 

7.5 COMMUNITY INVOLVBMENT IN SUBSEQUENT STAGES OF CONCEPT IMPLEMENTATION 

Community involvement would be an important component throughout all stages 
of the development of a nuclear fuel waste disposal facility. Therefore, 
the working relationship between the implementing organization and the host 
community at the selected site would be maintained during the construction, 
operation, extended monitoring, decommissioning and closure stages. The 
ongoing relationship would be based on the implementing organization's 
commitment to safety and environmental protection, shared decision making, 
openness, and fairness. 

Community acceptance and support for the facility must be sustained 
throughout the lifetime of the facility. Allowing the community to 
participate in facility operational and management decision making would 
help to gain the trust and confidence required for continued acceptance. 
Co-planning and co-management would provide an opportunity for the 
community to work in partnership with the implementing organization. 

The negotiated agreement for managing the environmental effects of the 
disposal facility could be used to define the respective roles and 
responsibilities of the community and the implementing organization in the 
planning and operation of the facility. The implementing organization 
would be responsible for ensuring protection of public health, safety and 
the environment and would be accountable for its activities. 



Community involvement in co-planning and co-management is possible in a 
number of ways. For example, the community could play an active role in 
monitoring the operations of the facility through representation on a 
monitoring committee and participation in the disposal facility health and 
safety committee, and it could be represented on the disposal facility 
board of directors. The community could provide input into recommendations 
for operational improvements or mitigation measures to augment health, 
safety and environmental standards. The involvement of the community in 
environmental monitoring programs and in emergency response planning are 
other examples of an enhanced role of the community in managing 
environmental and safety aspects of facility operations. The specific 
details of what mechanisms would be used, and how, during different stages 
of implementation would need to be developed jointly between the host 
community and the implementing organization. 

It would be important for the community to have input in determining-the 
scope of continuing characterization activities, assessing the performance 
of the disposal facility, assessing potential environmental effects, and 
monitoring effects throughout the construction, operation, extended 
monitoring, decommissioning and closure stages of the disposal facility. 
In addition, the community would be encouraged to assist in continuing to 
determine programs for managing environmental effects. 

Characterization of environmental conditions would continue throughout 
subsequent stages of implementation, and the host community would be 

\ involved in determining the scope of activities. The information would be 
used in the continuing monitoring programs, in the programs for assessing 
environmental effects, and in the programs for managing effects. The 
information would also be used to obtain approvals to operate, decommission 
and close the disposal facility. 

Performance assessment throughout the various stages of implementation 
would require substantial public input and involvement to ensure 
appropriate integration of natural and human environment factors. 
Involving the community in determining the scope of performance assessment 
studies could increase their confidence that the assessment process was 
sufficiently detailed to ensure safety and suitably flexible to address 
their concerns and incorporate their performance requirements. 
Consultation regarding performance assessment and joint decision making on 
the analysis of assessment studies would provide opportunities for the 
parties to reach acceptable decisions about subsequent 'stages in 
implementation. 

The monitoring plans developed during the siting stage would be jointly 
reviewed and modified, as appropriate, on the basis of information obtained 
during subsequent stages of implementation. Conditions at the disposal 
site and along the transportation route would be monitored to detect any 
changes from the baseline so that remedial actions could be taken if 
required. Monitoring would continue throughout implementation to provide 
information about any changes in the baseline conditions during the 
construction, operation, decommissioning and closure stages. Monitoring 
facility operations and conducting environmental monitoring programs at and 
around the site would help to provide confidence about the adherence to 
safety criteria. 



The decommissioning stage could be delayed to permit monitoring of the 
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partially sealed disposal vault, and the closure stage could be delayed to 
permit monitoring of the sealed vault. Monitoring could also be continued 
after closure of the vault, provided the methods used would not compromise 
the safety of the disposal system (AECB 1987a). 

During all subsequent stages of implementation, assessments of potential 
environmental effects would be conducted using new information obtained as 
disposal proceeded. Consultation with the host community and any other 
community affected by the disposal facility would ensure that any concerns 
they had were taken into account. The assessment results would be used to 
determine whether the disposal facility design needed to be modified, and, 
eventually, to obtain permission to close the facility. Measures to manage 
environmental effects would be reviewed by the implementing organization 
and the communities on an agreed periodic basis, and agreements for 
managing effects would be renegotiated as required. 

The host community and transportation corridor communities would 
participate in determining their local emergency preparedness within the 
existing municipal, provincial, and federal emergency response 
infrastructures. In cooperation with appropriate authorities, the 
communities would develop emergency response plans for the facility and for 
the transportation of nuclear fuel waste. 

The implementing organization would continue its commitment to openness 
through the provision of information, including progress reports, safety 
reports, and monitoring reports. These reports could be expanded to 
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include the transportation system when transportation of nuclear fuel waste 
began. 

The implementing organization would need to be flexible to allow 
adjustments in the approaches and mechanisms for community involvement in 
order to respond to changing interests, the introduction of new ideas, and 
to adapt to changing public priorities and values. Concerns and values of 
the public would need to be identified and addressed as implementation 
proceeded and collaborative joint planning and problem solving would be 
required for ongoing evaluation and modification. 

7.6 CONCLUSIONS 

This chapter has emphasized that decision making with respect to site 
selection should include significant public involvement opportunities. 
Experience with site selection processes suggests that meaningful 
participation can lead to successful siting outcomes, whereas a lack of, or 
ineffectual public involvement, has been a major factor leading to siting 
disputes. Project proponents are recognizing that there is a need for 
collaborative and non-adversarial approaches to decision making. 

Recent experience with voluntary siting processes demonstrates that 
communities are willing to be considered as potential host communities. 
Successful outcomes of hazardous waste management facility siting processes 
in Canada have demonstrated that acceptable conditions for a facility's (\ 
operation can be developed with a community and a proponent. Negotiated 



agreements and impact management programs are being developed in these 
kinds of siting processes as well as with other development projects as a 
means of addressing community concerns and providing opportunities for 
communities to continue to participate in decision making. Socio-political 
aspects are receiving the attention that communities are demanding in 
decisions that affect them. 

Drawing on siting experiences, other development projects, a review of 
social science literature, public input received during our consultation 
activities, and workshops we have participated in, AECL has developed a 
framework for public involvement in siting a nuclear fuel waste disposal 
facility. This framework has been designed to allow for flexibility, 
recognizing that community participation in decision making should be 
iterative to accommodate and adapt to changing circumstances. Guiding 
principles, thought to be responsive to ethical considerations, were 
developed as an initial step to guide a siting process. The application of 
these principles of safety and environmental protection, voluntarism, 
shared decision making, openness, and fairness could result in a site for a 
nuclear fuel waste disposal facility that is both technically and socially 
acceptable. Adherence to these principles would allow communities to 
participate in siting on the basis of informed consent. 

As has been emphasized throughout this chapter, and indeed throughout this 
report, how the technology is to be implemented is not strictly a technical 
determination, and decisions about what ought to be done involve more than 
confidence in scientific and technological ability. They also involve the 
ethical issues of a community's right to be consulted and to participate, 
and the need to respect different viewpoints and perspectives. Decisions 
regarding the operation and management of the facility must reflect the 
respective concerns of both the community and the implementing 
organization, and must ensure that the full scope of important technical, 
social and cultural factors is considered. 

8. SUMMARY AND CONCLUSIONS 

This report has described the role of public involvement and public opinion 
in the evolution of the concept for the disposal of Canada's nuclear fuel 
waste. Significant public involvement over the years has influenced the 
development of the disposal concept and its public policy framework in many 
ways. 

- Since the introduction of commercial nuclear power in Canada, there 
have been many opportunities for public input on the issue of nuclear 
fuel waste management. This input has sometimes been informal, as 
when the public expressed concern in the early days about the need for 
a long-term solution for the waste, and often it has been more formal, 
through submissions before government commissions, inquiries and 
public hearings of Parliamentary committees. This has resulted in an 
evolution, over time, of the policy framework for the development of 
the concept. The opportunities for input to government decision 
making are described in Chapter 2. 



- Since the initiation of field research on nuclear fuel waste 
management, ABCL has disseminated large quantities of information to 
the Canadian public, particularly to the residents of the Ontario 
portion of the Canadian Shield, where much of the geological field 
research was done. We have also received input from numerous sources, 
and have adapted our methods and procedures for interacting with the 
publicaccordingly. AECL's public interaction programs are described 
in Chapter 3. 

- We have identified public concerns and issues related to the disposal 
concept by means of a Public Consultation Program supplemented by 
public opinion surveys and focus group research. Efforts were made to 
ensure that the issues and concerns identified were addressed during 
the development of the disposal concept. The Public Consultation 
Program and its supporting research, and the issues raised by the 
public, are described in Chapter 4. 

- By means of lilerature review and our own experience in dealing with 
the public, we have examined the "risk perception gap" created by the 
different ways in which scientists and the public evaluate risks. We 
suggest, in Chapter 5 ,  potential ways of bridging that gap. 

- We have examined the ethical aspects of the long-term management of 
nuclear fuel waste both by means of literature review and by hosting 
an ethics workshop at which experts discussed the issues. The results 
are described in Chapter 6. 

- After reviewing current and emerging practices in site selection, and 
taking into account public input on the subject, we recommend, in 
Chapter 7, a site selection process that we believe would be 
appropriate for implementing the nuclear fuel waste disposal concept. 

PUBLIC INPUT TO GOVERNMENT DECISIONS ON THE DISPOSAL CONCEPT 

Since 1975, governments have used the mechanism of public inquiry to 
provide opportunities for public input into decisions on the long-term 
management of nuclear fuel waste. There have been numerous such 
opportunities, and public comment has provided assistance in establishing 
and revising the policy framework for the Canadian Nuclear Fuel Waste 
Management Program, in reviewing the progress of the Program, and in 
establishing regulatory guidelines for disposal. 

Partly in response to the public input received, government policy with 
respect to the review of the nuclear fuel waste disposal concept has 
evolved over time. Initially, in 1978, there was no provision for an 
environmental or regulatory review. In 1981, governments announced that a 
regulatory review and public hearings on the disposal concept would take 
place prior to proceeding with site selection for a disposal facility. In 
1988, the federal government referred the waste disposal concept for review 
under the Environmental Assessment and Review Process, reaffirming the 
decision not to proceed with site selection until the concept for disposal 
was reviewed and found acceptable. i 



The future direction ,of nuclear fuel waste management (and disposal) will 
depend on the recommendations of the federal Environmental Assessment Panel 
and on the resulting government decisions on the appropriate next steps. 
If the concept is accepted, the governments could decide to proceed with 
implementation. The process for establishing a disposal facility would 
involve a series of stages, each of which would require a decision to 
proceed. Thus, the current review could be viewed as part of a continuing 
process. The experience of governments in developing policy on nuclear 
fuel waste management shows that it will be important to continue to 
provide opportunities for public input in the future and that it is likely 
that society will demand an incremental, or step-by-step, process of 
decision making. 

8.2 TEE EVOLUTION OF AECL'S PUBLIC INTERACTIONS 

AECL started public interactions in 1976-77 in the reactive mode that was 
common at the time: some public information was offered on technical 
activities, but usually only when absolutely required. In response to the 
public reaction to ABCL's first geological field research activities at 
Madoc, Ontario much more extensive "information out" programs were 
implemented, starting in 1978, and there was some opportunity for public 
involvement in the decision-making process when community councils were 
asked to pass resolutions supporting geological field research taking place 
near their communities. However, the policy framework for decision making 
under which the Nuclear Fuel Waste Management Program was operating did not 
take sufficient account of the need for public input. Significant progress 
in obtaining public acceptance of the research became possible only when 
the need for public participation in decision making for the selection of a 
waste disposal site was recognized. 

AECL consulted with and responded to the concerns of the eastern Manitoba 
community of Lac du Bonnet during the selection of the site for the 
Underground Research Laboratory, and succeeded in mitigating the community 
concern surrounding this facility. AECL learned significant lessons in 
accommodating public views from this experience and from the experience of 
establishing field research areas in Ontario. 

It became increasingly apparent that various dimensions of the proposed 
nuclear fuel waste disposal concept were being evaluated by the public on 
the basis of a broad range of social issues rather than on their technical 
merit. AECL implemented a Public Consultation Program to identify the 
social issues surrounding the disposal concept and to provide the basis for 
a societal consensus on nuclear fuel waste disposal options. Sociological 
research in the form of focus groups and public opinion surveys 
supplemented the Public Consultation Program. 

During the development of the disposal concept, scientists and 
communications staff who interacted with the public worked closely together 
to ensure that the issues of concern raised by the public were understood 



and considered. Direct interaction with the public provided three major 
benefits: 

- It provided an opportunity to hear firsthand the concerns 
expressed by the public, which helped make us aware of 
alternative viewpoints and the importance the public placed on 
the issues they raised. 

- It provided an opportunity for two-way communication and dialogue 
between the public and those working directly on the development 
of the concept. 

- It helped ensure that the research program was an integrated 
program, that is, both technical and social aspects were 
considered during the development of the technology for nuclear 
fuel waste disposal. 

Public input has been important to the development of the disposal concept. 
In addition to information obtained through public interaction, information 
from a wide variety of sources has been included in an issues management 
system to ensure that issues raised by the various publics would be 
addressed. 

Feedback from the public was also instrumental in the redirection of AECL1s 
public involvement activities. The waste management research program has 
been a lengthy one, and we recognized, over time, the need to have a robust 
technology as well as the need to adjust our approaches to public 
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involvement. It is likely that continued flexibility will be needed to 
deal with society's requirements and preferences with respect to nuclear 
fuel waste management. Decisions on future steps should involve 
consultation with, and the active participation of, potential host 
communities and others who might potentially be affected. Input received 
during the development of the disposal concept contributed to the 
development of the siting principles proposed in Chapter 7, and it is 
anticipated that potentially affected communities would participate in 
putting those principles into practice during a future implementation 
stage. 

8.3 ISSUES RAISED BY THE PUBLIC 

Many broad societal issues will influence the acceptance of the disposal 
concept and its implementation. Such issues as concern about the 
environment in general, lack of confidence in technology, lack of 
confidence in government and industry, concern about insufficient 'public 
involvement in decision making in general, and a concern about the use of 
nuclear energy, all contribute to the context in which the nuclear fuel 
waste disposal concept is positioned. 

While the public would like to see these issues resolved, the waste 
disposal concept can respond only to the specific problems it is able to i address. Dispos ng of nuclear fuel wastes safely, for example, will not by 
itself clean up the entire environment, nor will acting responsibly and in 
a trustworthy manner with respect to nuclear fuel waste disposal restore 



complete public trust in government and industry. Issues arising from a 
personal philosophy or a world view that has no place for nuclear energy 
cannot be resolved by providing a means to dispose of nuclear waste, since 
the real issue in such an instance is not how to dispose of the waste, but 
whether or not to engage in the activity that generates it. Nonetheless, 
nuclear fuel waste exists and must be managed in the long term. 

The scientists who originally developed the nuclear fuel waste disposal 
concept in the mid-70s wanted to ensure that there would be no increased 
risk to people and the environment, and that there would be neither a 
reliance on, nor a burden to, future generations in managing the waste. 
They evaluated the alternatives and chose the option that seemed most 
suitable for Canada. They then had their choice reviewed by independent 
experts who sought public input. As a result, AECL received a mandate from 
the governments of Canada and Ontario to proceed with the development of 
the concept of an engineered multiple-barrier disposal system located in 
plutonic rock of the Canadian Shield. 

During AECL1s Public Consultation Program, the public raised many specific 
issues, and there was a high degree of correlation between the issues 
raised by the public and those identified by the scientists. Many of these 
issues are addressed by the concept, or can be addressed during its 
implementation. 

AECL found no monolithic public view about nuclear fuel waste disposal. On 
many issues, particularly those involving trade-offs, different views exist 
according to the individual's interests or philosophy. In some instances, 
additional ideas introduced during the consultation (such as about the 
trade-off between remote siting and increased transportation distance) 
changed some people's opinions. We expect that the public view will 
continue to change as the disposal concept receives more discussion and 
there is greater public appreciation of the principles, trade-offs and 
technology involved in nuclear fuel waste management. 

The public raised a large number of issues, many of which had a technical 
component but were often viewed from a different perspective, including 

- the effects of radiation on public health and safety; 

- the effectiveness of the disposal system, including the 
durability of disposal containers and geological stability; 

- the uncertainty associated with long-term assessment, the desire 
for a demonstration of safety and the desire for assurances of 
safety; 

- the desire for monitoring and retrievability; 

- the desire to investigate alternatives to disposal and 
alternative disposal options; 

- the need for security and an emergency response capability; 



- safety of transportation, including the crashworthiness of 
transport casks, different transportation modes and different 
routes; and 

- site selection processes, including safety as a criterion, the 
need for locational equity, the need for mitigation of impacts, 
and the question of ownership of the disposal facility. 

The consultation program had a positive influence on the development of the 
disposal concept. For example, the desire expressed for input to decision 
making, for flexibility in the implementation of the concept, and for 
potential continued societal control after disposal operations cease 
through monitoring and retrievability, have been addressed and incorporated 
into the concept. The disposal concept has been developed so that long- 
term safety does not rely on the survival of human institutions, while at 
the same time continued control on intervention by future generations is 
not made impossible-or even unnecessarily difficult. 

As a result of our public interaction and the influence that the public 
input has had on the concept, AECL believes it has produced a concept that 
responds to the majority of the concerns identified. The step-wise 
approach to implementation being proposed by AECL should help build public 
confidence and support decision making in the face of uncertainty. The 
site selection process based on a commitment to safety and environmental 
protection, voluntarism, shared decision making, openness and fairness 
should make it possible to locate a site that is both safe and publicly 
acceptable. ( 

8.4 BRIDGING THE RISK PERCEPTION GAP 

The public evaluates the risk of nuclear fuel waste disposal as being much 
higher than do experts familiar with the technology. This is because the 
public's assessment of risk is based on a set of socio-psychological 
factors rather than the technical formula of Risk = Probability x 
Consequence. These different ways of approaching risk assessment result in 
a "risk perception gap," that poses a potential social barrier to the 
implementation of the nuclear fuel waste disposal concept. 

The literature on risk perception shows that factors such as whether or not 
a risk is entered into voluntarily by the individual, and whether the 
individual can exercise some control over it, have a great influence on how 
the risk is perceived, regardless of the probability of an adverse impact 
occurring. A large number of other factors are also considered by people 
in making risk decisions, including such things as catastrophic potential, 
effects on children, benefits, reversibility, familiarity, and personal 
values. 

The risk perception gap may be bridged, at least in part, by accommodating 
public views of risk in the implementation of the nuclear fuel waste 
disposal concept. This will involve dealing with the factors that 
influence the public's assessment of risks, such as providing for 
voluntariness and control on the part of a potential host community. Such 
policies are essential to opening the channels of communication between a 
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proponent and a community, which are necessary for information about a 
proposed project to be objectively evaluated by the community. Many, but 
not all, of the factors that influence the public's assessment of risk 
could be incorporated into the way in which the disposal technology is 
conceptualized and implemented. 

A crucial factor in people's perception of a risk is the trust and 
credibility of the organization responsible for implementation. Public 
trust in the implementing organization can be built and maintained only by 
following an open and fair process in dealing with the public. Such a 
process must involve host communities as legitimate partners in 
constructive problem solving with regard to selecting potential disposal 
sites and constructing and operating the facility. 

8.5 THE ETHICS OF NUCLEAR FUEL WASTE DISPOSAL 

Public discussions surrounding nuclear fuel waste disposal are dominated by 
questions related to values, fairness, rights and responsibilities. The 
results of AECL1s ethics workshop, input received from the Public 
Consultation Program, the results of focus group discussions, as well as 
views expressed by participants during the Scoping Meetings held by the 
Environmental Assessment Panel have clearly indicated that social and 
ethical issues associated with the disposal of nuclear fuel waste are of 
considerable importance. 

As a result of this input, AECL has drawn the following conclusions: 

- People will not accept a waste disposal solution they do not 
think is fair. 

- Ethical considerations will play a significant role in making 
decisions about what actions should be taken about nuclear fuel 
waste. 

- The generation that produces waste as a result of its activities 
has the responsibility for managing that waste. 

- Storage provides a safe and effective means of managing the waste 
contained in the used fuel in the short term, but there is an 
obligation to ensure that public health and the environment are 
protected in the long term. The long-term waste management 
system should minimize, as far as possible, the burden passed to 
future generations. 

- There is a requirement to balance the need for making decisions 
today with the need to provide options for decision making by 
future generations. Where possible, actions taken today should 
not foreclose options for action by future generations. 

Decisions on disposal have to be taken with due regard to an unavoidable 
degree of uncertainty. In attempting to meet the ethical responsibilities 
to future generations, there is a need to make decisions and to take 
actions today. In making decisions there is a responsibility to do the 



best that can be done on the basis of available. information. The ethical i 
approach, if there are doubts about the future impacts of our decisions, is 
to err on the side of prudency. However, it must be recognized that taking 
no action beyond continuing the safe temporary storage of nuclear fuel 
waste is a de facto decision to pass on to future generations the burden of 
dealing with the waste that this generation has produced. 

The nuclear industry recognizes that it must discharge its responsibilities 
and act in an environmentally responsible way. Our ethical 
responsibilities require that adaptable technologies be developed to site, 
design, construct, operate, decommission, and close a disposal facility. 
Although disposal must not rely on long-term institutional controls as a 
necessary safety feature, the disposal technologies must be adaptable to 
allow choices to be made during implementation. 

A step-wise or incremental approach to implementation is one means of 
building confidence in disposal. At the same time it needs to be 
recognized that decisions taken in such an incremental manner would not be 
irreversible. Implementation would be a lengthy process and would need to 
allow for flexibility in approach and the ability to continue to adjust 
activities in light of increasing knowledge and changing societal needs. 
We cannot, and should not, prevent future generations from exercising 
control over what they inherit, nor attempt to control whether they modify 
or even reverse today's decisions if that is what they deem to be the right 
thing to do. 

8.6 DEVELOPMENT OF A SITE SELECTION PROCESS 

Attempts at siting hazardous waste facilities have often created strong 
negative reactions in potential host communities. This reaction has been 
labelled "NIMBY", for Not-In-My-Backyard. Such reactions have often been 
attributed to a lack of, or ineffectual, public involvement in the site 
selection process. Siting decisions taken on technical grounds of "finding 
the best site" and imposed on an unwilling community also cause a public 
perception of greatly increased risk because of the lack of control over 
the decision on the part of the host community. 

Experience with site selection processes suggests that meaningful public 
participation in decision making can lead to successful outcomes. Greater 
emphasis is being placed on collaborative and non-adversarial approaches to 
decision making. In the past decade, a number of proponents have 
experienced some success with voluntary site selection processes, notably 
the Alberta and Manitoba hazardous waste management corporations and the 
federally appointed Siting Task Force on Low-Level Radioactive Waste 
Management. Such a process leads to negotiation with the host community on 
the terms and conditions under which the facility will be built and 
operated. Other project proponents and communities have also utilized 
negotiated agreements and impact management programs as a means of 
addressing community concerns, managing project effects, and enabling 
community involvement in the operation of facilities. 

AECL believes that it would be feasible to locate a site for a future 
nuclear fuel waste disposal facility that is technically suitable, 

i 



acceptable to a potential host community, and not disqualified on the basis 
of technical and social exclusion criteria. 

AECL concludes that a site selection process would be based on an ethical 
framework incorporating a commitment to at least the following guiding 
principles: 

- safety and environmental protection, 

- voluntarism, 

- shared decision making, 

- openness, and 

- fairness. 

A commitment to safety and environmental protection means the disposal 
facility would be designed to protect human health and the natural 
environment. Under the principle of voluntarism, communities would have 
the right to determine whether or not they wanted to be considered as 
potential host sites for a disposal facility, and would have a choice about 
whether or not they remained in the process. Potentially affected 
communities would be consulted in a meaningful way and their views would be 
taken into account. Decision making during the siting stage would be 
shared with a potential host community. Shared decision making would 
continue in subsequent stages and the host community would exercise some 
control over the project's implementation. A commitment to openness 
implies full access to information about the proposed project for all those 
potentially affected. A commitment to fairness implies that, in return for 
its service to society in hosting a disposal facility, a community would be 
better off than it would have been without the facility. 

Since potential disposal sites for a nuclear fuel waste disposal facility 
could be in regions that are home to aboriginal communities, special 
consideration of their interests would need to be taken into account during 
the siting stage. A siting process that adheres to the principles for 
concept implementation would provide an opportunity for aboriginal 
communities to participate effectively in a siting process if they chose to 
do so. 

Our understanding of the socio-psychological requirements of commudities 
involved in site selection processes, and the relative success of voluntary 
siting processes, leads us to conclude that a site selection process based 
on a commitment to the principles of safety and environmental protection, 
voluntarism, shared decision making, openness and fairness would be likely 
to succeed in establishing a site that is both technically and socially 
acceptable. 



8.7 CONCLUSIONS 

Based on the foregoing, AECL concludes that the nuclear fuel waste disposal 
concept can meet societal criteria for the long-term management of nuclear 
fuel waste. 

- There has been, and continues to be, significant public 
involvement in the decision-making processes on the disposal 
technology and its potential implementation. 

- Communications with the public since the start of the Nuclear 
Puel Waste Management Program have provided the experience 
required to identify public issues and mitigate public concerns. 

- Hany of the public issues of concern have been identified. The 
disposal concept can accommodate the public's views by means of 
staged implementation that does not require irrevocable decisions 
based on inadequate information, and that allows future 
generations to make their own decisions based on the information 
they have at the time. 

- The "risk perception gap" between the public and technical 
experts can largely be bridged by the way in which the technology 
is implemented and the way that society is allowed to make 
choices. 

\ - The disposal concept is based on a sound ethical framework that 
allows the present generation, which has produced the waste, to 
discharge its responsibilities without compromising the options 
available to future generations. 

- A disposal site can be selected in a way that both meets 
technical criteria and is publicly acceptable. 

AECL is indebted to the many individuals and groups who contributed time 
and effort to provide input throughout the research and development of the 
Canadian Nuclear Puel Waste Management Program. The interaction with the 
public has been invaluable in assisting us to understand the broader 
perspectives with which to approach the question of disposal of Canada's 
nuclear fuel waste, and has helped to develop a concept that addresses both 
technical and social considerations. 
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LIST OF ACRONYMS. NAMES AND ABBREVIATIONS 

AECB 

AECL 

CANDU 

CCNR 

CNA 

COG 

EARP 

EIS 

FEAR0 

IAEA 

ICRP 

IPPANI 

KASAM 

MEIWMC 

MP 

MPP 

MRS 

NEA 

NIMBY 

OECD 

RCEPP 

TMI 

URL 

Atomic Energy Control Board 

Atomic Energy of Canada Limited 

CANada Deuterium Uranium 

Canadian Coalition for Nuclear Responsibility 

Canadian Nuclear Association 

CANDU Owners Group 

Environmental Assessment and Review Process 

Environmental Impact Statement 

Federal Environmental Assessment Review Office 

International Atomic Energy Agency 

International Commission on Radiological Protection 

Interfaith Program for Public Awareness of Nuclear Issues 

Swedish Consultative Committee for Nuclear Waste Management 

Manitoba Hazardous Waste Management Corporation 

Member of Parliament 

Member of Provincial Parliament 

Monitored Retrievable Storage 

Nuclear Energy Agency 

Not In My Backyard 

Organisation for Economic Cooperation and Development 

Royal Commission on Electric Power Planning (Ontario) 

Three Mile Island 

Underground Research Laboratory 
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1978 JOINT STATEMENT 



The following statement on Canada's joint nuclear waste management program 
was tabled on Monday, June 5 ,  1978, in the House of Commons by Energy 
Minister, Alastair Gillespie, and in the Ontario Legislature by Energy 
Minister Reuben Baetz: 

CANADA/ONTARIO RADIOACTIVE WASTE MANAGEMENT PROGRAM 

The Honourable Alastair Gillespie, Federal Minister of Energy, 
Mines and Resources and the Honourable Reuben Baetz, Ontario 
Energy Minister, today announced a joint program in which the 
federal and Ontario governments will work together on the 
first phase of a long-term program to assure the safe and 
permanent disposal of radioactive waste from nuclear power 
reactors. 

Under this program the Government of Canada will undertake 
Research and Development on the immobilization and disposal of 
radioactive wastes, while the Government of Ontario will 
similarly be responsible for studies on interim storage and 
transportation. 

The immobilization Research & Development will be performed in 
the laboratories of Atomic Energy of Canada Limited. It will 
cover theoretical and experimental studies for treating the 
residues from the reactor fuel cycle so as to produce stable 
insoluble products for eventual disposal in an underground 
repository. 

The purpose of the disposal Research & Development is to 
verify that permanent disposal in a deep underground 
repository in intrusive igneous rock is a safe, secure and 
desirable method of disposing of radioactive waste. This will 
involve geological field parties collecting surface samples 
and examining other surface features in various parts of the 
province, to determine the full range of chemical and physical 
properties of rock formations expected to be suitable for a 
waste disposal facility. The two governments have agreed that 
field work should commence in Ontario in 1978. To develop 
appropriate test equipment, procedures and information on a 
variety of rock types, experimental drilling will be conducted 
this year at the laboratories of Atomic Energy of Canada 
Limited (AECL). Further drilling of this type, at mutually 
agreed sites, to depths of about 1000 metres will be carried 
out at 6 to 10 other locations in 1979-80. 

The R&D studies are directed towards the evaluation of a 
series of barriers which prevent the release of radioactivity 
to the environment. An analysis will be made of their 
effectiveness based upon information derived from the 
immobilization research and development and the geological 
studies described above. This information will be used to 
classify the 1500 or more potentially suitable geological 
formations which are known to exist in Ontario. 



This joint undertaking is not to be construed as a Canadian i 
position on the question of the reprocessing of irradiated 
fuel. Canada's position in respect of its fuel cycle 
development program will be reviewed following the completion 
of the International Nuclear Puel Cycle Evaluation now 
underway. 

The success of this program will depend on continuous close 
cooperation and consultation between the two governments, and 
their agencies. Accordingly there will be full consultation 
and prior agreement at each step of the process. This will be 
the responsibility of a Coordinating Committee with an AECL 
Chairman and representatives from Ontario Hydro, the Ontario 
Ministry of Energy and the federal Department of Energy, Mines 
& Resources. Close cooperation and consultation will be 
maintained with the communities involved at all stages of the 
program. While AECL will take the lead, the Government of 
Ontario, including Ontario Hydro, will provide support as 
appropriate in the public information activities. A further 
agreement on a program leading to the selection and 
acquisition of a site and the subsequent demonstration of 
geological waste disposal, will be concluded between the two 
governments as quickly as possible. 

Further elaboration on this and subsequent programs, is 
contained in two reports (i) "The Management of Canada's 
Nuclear Wastes", prepared for the Federal Government by an 
expert group chaired by Dr. Kenneth Hare of the University of 
Toronto's Institute of Environmental Studies, and (ii) a brief 
presented by AECL to the Standing Committee on National 
Resources and Public Works, entitled "The AECL Program on the 
Safe Immobilization and Disposal of Radioactive Material from 
CANDU Nuclear Reactors". A tentative schedule being used for 
planning purposes is.... 

1978-80 Geological Survey Work, Experimental Drilling 
and accelerated research and development. 

1981-83 Site Selection for Demonstration Repository. 

Site Acquisition. 

1985-2000 Disposal Demonstration Program. 

2000 & beyond Pull-Scale Facilities Operational. 

The program announced by the two Ministers is a further step toward a 
national plan to deal with nuclear wastes as recommended in the Hare 
Report . 
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The following statement on Canada's joint nuclear waste management program i 
was tabled on August 4, 1981, in the House of Commons by Energy Minister, 
Alastair Gillespie, and in the Ontario Legislature by Energy Minister 
Reuben Baetz: 

CANADA-ONTARIO JOINT STATEMENT 
ON THE NUCLEAR FUEL WASTE MANAGEMENT PROGRAM 

The Canada/Ontario Nuclear Fuel Waste Management Program has made steady 
progress since its inception in June 1978. Over the next decade, the 
program is expected to demonstrate that the concept of deep geological 
disposal in stable rock formations is a fully acceptable method of 
disposing permanently of high-level radioactive wastes from the nuclear 
fuel cycle. 

Under the agreement, the responsibility for work on the storage and 
transportation of irradiated nuclear fuel was allocated to Ontario Hydro 
while the responsibility for work on the waste immobilization and disposal 
was allocated to Atomic Energy of Canada Limited. 

We are today announcing the process by which acceptance of the disposal 
concept will be undertaken and some changes to the direct public 
involvement in the present research phase. These changes result from the 
Government's decision that no disposal site selection will be undertaken 
until after the concept has been accepted. This decision also means that 
the responsibility for disposal site selection and subsequent operation ( 
need not be allocated until after concept acceptance. The overall 
responsibility for regulation and control of nuclear matters rests with the 
federal government under the Atomic Energy Control Act, 1946. 

Subsequent statements detailing further steps in the overall program will 
be made well in advance of their being put into effect. 

PROGRESS IN CONCEPT ASSESSMENT RESEARCH 

This major research and development effort is aimed at providing the 
scientific information needed for evaluation of the deep geological 
disposal concept. The scientific evidence will be presented in a series of 
"Concept Assessment" documents prepared under the direction of Atomic 
Energy of Canada Limited (AECL). A significant part of this research and 
development program, namely the investigation of the geology and 
hydrogeology of the hard igneous rocks of the Canadian Shield, has been 
pursued at three granite research areas in Ontario (White Lake, Chalk River 
and Atikokan) and one in Manitoba (Whiteshell). 

This research work is of a generic nature and does not involve disposal of 
any radioactive material, nor does it represent any intention that research 
sites ultimately would become sites for disposal of nuclear fuel wastes. 

The initial results of this field research, as well as work conducted in 
AECL's laboratories and through a large number of consultants and 

i 



contractors from private industry and universities, were widely published 
in December 1979 and 1980 in AECL's first two annual reports on the 
program. 

The program also has been assessed by an independent Technical Advisory 
Committee, consisting of representatives of several professional and 
academic associations. This committee issued its annual reports in May, 
1980 and 1981. 

While analysis of the research results at this time can only be 
preliminary, the conclusions reached in these four reports support the view 
that nuclear fuel wastes can be safely disposed by deep burial in a 
geologically stable hard rock formation. 

Underground Research Laboratory 

A significant addition to the Nuclear Fuel Waste Management Program in the 
past few months has been the approval by the federal government of 
construction of an underground laboratory close to AECL's Whiteshell 
Laboratories at Pinawa, Manitoba. This underground laboratory, to be 
completed in the mid 1980s, will allow a wide range of measurements and 
tests to be made approximately 300 metres below the surface in a granite 
rock formation. 

No nuclear fuel waste will be used at this facility. However, the work 
will provide extensive information on the thermal properties of rock and 
measurements of the movement of ground water within the massive granite 
formation in which the underground laboratory is located. It will also 
provide an opportunity for tests on the chemical and thermal interactions 
between the various engineered components and the natural system and also 
for tests of alternative shaft sealing methods. 

EVALUATION PROCESS 

It has been the intention from the beginning of the program that the 
results of AECL's research work would be subject to thorough public and 
regulatory scrutiny. Enough information should be available from the 
research program by the mid 1980s to begin a formal evaluation of the 
disposal concept. 

The two governments have reached agreement on the scope of this evaluation 
process, the roles and responsibilities of their agencies and on the means 
by which the public could become involved. An outline of the process for 
the evaluation of the Concept Assessment as agreed upon between the two 
governments, is appended to this statement. 

In summary, the evaluation process will involve the following three stages: 

1. regulatory and environmental review, 
2. a full public hearing, and 
3. a decision by governments on the acceptability of the concept, 

based on the'information and recommendations flowing from stages 1 
and 2. 



Renulatorv and Environmental Review 

The federal government has decided that the Atomic Energy Control Board 
will be the lead agency for the regulatory and environmental review of the 
disposal concept. It will be assisted in the development of standards, 
requirements and other regulatory functions by the federal Department of 
the Environment and the Ontario Ministry of the Environment. Together 
these three agencies comprise the Interagency Review Committee. They will 
adopt a consultative and iterative approach with all interested parties 
including other interested Governments and Departments, Atomic Energy of 
Canada Ltd., the Technical Advisory Committee of independent experts, the 
universities, public interest groups and the public in general. 

In the present stage of the program, the Atomic Energy Control Board will 
be responsible for ensuring that the disposal concept proposed by Atomic 
Energy of Canada Ltd. is given a thorough review. 

In subsequent stages of the program, the Control Board will regulate 
nuclear fuel waste projects through the issuing of licenses, in the same 
way that it does for nuclear reactors and other projects within its 
jurisdiction. 

Public Hearing 

When the regulatory review is completed, probably in the late 1980s, there 
will be a full public hearing under the auspices of the federal government, 
thus ensuring that the public is involved throughout the process. 

Government Decision 

Following the public hearing, the governments involved will have three 
options: 

1. Concept acceptance. Confirmation by the Governments of Canada 
and Ontario would then be a prerequisite to selection of any 
site for a waste disposal facility. 

2. Conditional concept acceptance. This would require further 
research work by AECL and resubmission of a final concept 
acceptance document. 

3. Concept rejection. In this event, the governments of Canada and 
Ontario must consider alternative proposals. 

FIELD RESEARCH 

With regard to the research program itself, last summer 'AECL and the 
Technical Advisory Committee reviewed the needs of the program. They 
concluded that research drilling at two further areas in gabbro type rock, 
in addition to the granite research areas already underway, would be 
required to provide sufficient information on a range of rock properties to 
allow AECL to adequately assess the disposal concept. 

(, 



On this basis, the two governments authorized further exploratory work 
consisting of aerial and ground surveys of five possible research drilling 
areas in Northern Ontario. This work was announced by AECL on October 2, 
1980. 

Research Drilling Areas 

Over the winter, the results of this exploratory work have been evaluated 
by scientists and geologists in the program. Two research areas have been 
selected on the basis of their suitable geological characteristics and have 
been approved by the Governments of Canada and Ontario as research areas 
for the purposes of the Nuclear Fuel Waste Management Program. The areas 
are: 

a. East Bull Lake, 35 kilometres east of Elliot Lake in the Algoma 
District, and 

b. Overflow Bay/Denmark Lake, 75 kilometres southeast of Kenora. 

In announcing this further research work, AECL, as project manager, has 
been directed to work with adjacent municipalities, community groups and 
the general public to provide whatever information may be required about 
its research program in their particular area. 

Both governments wish to reiterate that the work to be carried out is 
research only, required for a generic assessment of the basic concept and 
is not associated with the selection of a site for a disposal facility, 
which will not occur until after a concept has been accepted by the 
regulatory agencies and governments. 

General Field Studies 

In addition, routine field activities such as placing of seismometers, 
water and rock sampling and geological surveys, in various and widely 
scattered locations in the Canadian Shield continue to be required for the 
research program. These general field studies involve no deep drilling and 
are typical of hundreds of geophysical exploration programs carried out 
across Canada. The Governments of Canada and Ontario have given approval 
for such general studies to proceed without the need for specific local 
community approval. 

Atomic Energy of Canada Limited, as manager of the research phase of the 
Nuclear Fuel Waste Management Program, will continue to keep the public 
informed on the progress of work and will answer inquiries related to the 
research program. 

INTERIM STORAGE 

Pending decisions on the long-term disposal method, spent fuel wastes will 
continue to be stored safely at reactor sites, so there is no urgent 
requirement for early establishment of an operating disposal facility. The 
concept assessment process will allow sufficient time for full public 
consideration of the disposal concept. 
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TECHNICAL ADVISORY COMMITTEE TO AECL 
ON TEE CANADIAN NUCLEAR FUEL WASTE MANAGEMENT PROGRAM 

('Current Members) 

Biological Council of Canada (BCC) 

Dr. H.B. Noel Hynes 
Dept. of Biology 
University of Waterloo 

Canadian Association of Physicists (CAP) 

Dr. Alan E. Beck" 
Dept. of Geophysics 
University of Western Ontario 

Dr. Maurice H.L. Pryce' 
Department of Physics 
University of British Columbia 

Dr. R.J. Uffen 
Dept. of Geological Sciences 
Queen's University 

Dr. George M. Volkoff 1979-89 

Canadian Federation of Biolonical Societies (CFBS) 
(formerly the Biological Council of Canada) 

Dr. David T. Canvin' 
Department of Biology 
Queen's University 

Dr. Robert Haynes 1979-84 

Dr. John A. Heddle* 
Department of Biology 
York University 

Dr. Dennis L. Parkinson' 
Kananaskis Centre for 
Environmental Research 
University of Calgary 

Dr. Gordon F. Whitmore* 
Division of Experimental Therapeutics 
Ontario Cancer Institute 

Canadian Geoscience Council (CGC) 

Dr. Robert N. Parvolden 
Dept. of Earth Sciences 
University of Waterloo 



Dr. H.J. Greenwood 
Dept. of Geological Sciences 
University of British Columbia 

Dr. W.A. Meneley 
Meneley Consultants Ltd. 

Dr. George B. Skippen* 
Department of Geology 
Carleton University 

Dr. Jozef T6th' 
Department of Geology 
University of Alberta 

Dr. Paul F .  Williams" 
Department of Geology 
University of New Brunswick 

Canadian Information Processine Society (CIPS) 

Dr. Tuncer I. - Oren' 1980-95 
Department of Computer Science 
University of Ottawa 

Canadian Institute of Mining and Metallurgy (CIMM) 

Dr. Karl T. Aust' 1991-96 
Dept. of Metallurgy h Materials Science 
University of Toronto 

Dr. John Convey 1979-91 

Mr. Gordon 8 .  Montgomery' 
Vancouver, British Columbia 

Dr. M. Rigaud 1988-91 

Chemical Institute of Canada (CIC) 

Dr. Walter E. Harris' 
Department of Chemistry 
University of Alberta 

Dr. Kenneth J. McCallum' 
Department of Chemistry 
University of Saskatchewan 

Ennineerine Institute of Canada (EIC) 

Dr. Branko Ladanyi* 
Department of Civil Engineering 
Ecole Polytechnique 
University of Montreal 



Dr. Leslie W. Shemilt' 1979-95 
Department of Chemical Engineering 
HcHaster University 
(Chairman of the Technical Advisory Committee from 1979 to present) 

Technical Advisorv Committee Science Secretary 

Dr. Grant Sheng 1980- 
Department of Computer Science and Systems, 
and Department of Chemical Engineering 
HcHaster University 
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Two interim concept assessment documents (ICADl and ICAD2) were produced 
during the Canadian Nuclear Fuel Waste Management Program and were widely 
distributed throughout Canada and overseas. These documents were available 
in both English and French. Approximately 350 copies of ICADl (three 
volumes) and 740 copies of ICAD2 (four volumes) were sent to universities, 
consulting companies, utilities (including Ontario Hydro), government 
organizations, Canadian elected officials, associations, special interest 
groups, the media, public schools, participants in AECL's Public 
Consultation Program, the AECB, the Technical Advisory Committee, and 
members of the public. In each document AECL formally requested feedback 
on its contents. This feedback, and AECLfs response, has been published 
and is available to the public. 

Many public interest groups who are philosophically opposed to nuclear 
power received the documents. The following groups received ICADl: 

Algoma-Manitoulin Nuclear Awareness Association 
Canadian Coalition for Nuclear Responsibility 
Canadian Environmental Law Association 
Citizens Committee to Study Nuclear Waste (Thunder Bay) 
Committee of Concerned Citizens of Manitoba 
Concerned Citizens of Massey 
Kenora Energy Group 
Lakehead Anti-Pollution Committee 
Pollution Probe 
Sierra Club 
Societe Pour Vaincre La Pollution (Montreal). 

For ICAD2 the following were added to the list: 

Energy Probe 
Friends of the Earth 
Physicians for Social Responsibility 
Renfrew County Citizens for Nuclear Responsibility 
Task Force of the Churches and Corporate Responsibility. 

The number of copies of ICADl and ICAD2 distributed and the organizations 
that received them are listed in Tables 1 and 2 respectively. 



TABLE E-1 

RECIPIENTS OF ICADl 

Organization 

Universities 
Consultants 
Utilities 
Government Organizations 
Elected Representatives 
Associations 
Special Interest Groups 
AECB 
TAC 
Individuals 

Organization 

Universities 
Consultants 
Utilities 
Government Organizations 
Elected Representatives 
Associations 
Special Interest Groups 
AECB 
TAC 
Individuals 
Media 
Public Schools 
Libraries 

Number of Couies 

TABLE E-2 

RECIPIENTS OF ICADZ 

Number of Cooies 

100 
127 
46 
150 
48 
126' 
38 
7 
14 
35 
26 
10 
16 

Participants in the Public Consultation Program are included in 
"Associations". 



Atum~cEnergv L'Fne!gteAlo!n8que 
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Waste  decombustible 
Manaoement  Nuclbaire 

Pmawa Manitoba 
ROE lLO 
Ph12041753-2311 

ENVIRONMENTAL AND SAFETY ASSESSMENT STUDIES FOR 
NUCLEAR FUR WASTE DISPOSAL TR-127 - 

The above document is heing distributed to regulatory and 
environmental agencies, members of the public, inclbding public interest 
groups, and to the scientific community for review, criticism and commLnt. 
You may have received it already through the AECL library distribution 
list or, if not, it is enclosed with this note. 

The governments of Canada and Ontario announced 1978 June 5 
an agreement to cooperate in development of technologies for the safe, 
permanent disposal of Canada's nuclear fuel waste. On August 4, 1981, 
the governments defined the scope of the evaluation and review process, 
the roles and responsibilities of their agencies and the means by which 
the public could beccsme involved. 

In summar)', the evaluation process will involve the following 
three stages: 

1. regulatory and environmental review, 
2. s full public hearing, and 
3. a decision by governments on the acceptability of 

the concept based on the information and recommendations 
arising from Stages 1 and 2. 

As part oE the review process, AECL is preparing a series of 
Environmental and Safety Assessment documents, the first one being TR-127. 
This document represents the current status of the assessment of the aoncept. 
It has been prepared at this time, not to present definitive results but 
to illustrate the approach being taken in the assessment and to begin the 
process of identification of priorities for research directions. 



All recipients of this document are encouraged to send 
coments, suggestions and criticisms oE the approach and content to 
the Environmental and Safety Assessment Branch, Whiteshell Nuclear 
Research Establishment, Pinawa, Manitoba, ROE 1LO. All replies are 
being recorded in-a computer data base. A Formal record will also 
be kept of our actions taken in response to the replies. The replies 
and actions will be published. 

As the research progresses and as advice is received, we 
will improve our approach, computer programs and data, and will prepare 
an updated assesssment which will be presented again for a similar 
review. Each cycle of review and assessment is expected to take 
about 18 months. After each review we expect the regulatory agencies 
to decide whether the assessment process is sufficiently well developed 
to proceed to the formal hearing stage. If not, a further cycle 
of improvement and review will be undertaken. This process does 
not allow for the start of site-selection. The site-selection process - 
will only be defined when, and if, the concept has been accepted. 

All comments will be welcomed. Feel free to write your 
comments on the report itself and return it if you wish. 

Yours sincerely, 

R.B. Lyon. Head 
Environmental and Safety 
Assessment Branch 
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I L'Energle alorntque 
d u  Canada 
Lirnilee 
Oarllon der Dbchals 
do Cornbulllble 
Nucldalre 
Elablissement de 
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Oc tober ,  1985 
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ROE 1LO 
Ph(204)753-2311 

ZECOND INI'EKIM ASSE_sS_MnjTTToFF ,THE CANNIIAN CONCEPT 

FnR .C?!!~I:En~.Er,__W~~5TF:.._DI.:.N3L!AKL-B731 

Ttle ahove documer~t i s  being d i : r t r i b u t e d  t u  r e g u l a t o r y  and 
er~vironmental  aqcncie: ; ,  members of t h e  p u b l i c ,  i n c l l h i n g  p u b l i c  i n t e r e s t  
groups ,  and l o  t h e  s c i e n t i f i c  commur~i\ y for  review,  c r i t i c i s m  and commerlt. 
Your copy i s  e n c l o s r d  n i t h  t l ~ i s  no te .  

The govcrnmcnts s f  Canada and Orl tar io  a n r ~ o ~ ~ n c e d  on Jurle 5, 1970 a n  
agreement t o  covperat t !  i n  t h e  development of t e c h n o l o g i e s  f o r  t h e  s a f e .  
permarlent d i s p o s a l  of Canada 's  n u c l e a r  f u e l  waste .  On August 4 ,  1981,  t n e  
governments d e f i n e d  t h e  scope of t h c  e v a l u a t i o n  and review p r o c e s s ,  ttlc 
r o l e s  and r e s p o n s i b i l i t i e s  of t h e i r  ager lc ies  and t h e  means by which t h e  
p u b l i c  could become i r ~ v o l v e d  . 

I n  summary,. t h e  e v a l u a t i o n  p r o c e s s  w i l l  i nvu lve  t h e  f o l l o w i r ~ g  
t h r e e  sf .ages.  

1. r e g v ~ l a t o r y  a r ~ d  m v i r o n m ~ n t a l  rcview. 
2 .  a f u l l  p u b l i c  h e a r i n g ,  and 
3 .  a d e c i s i o t l  by t h e  governmer~t:: on !he a c c e p t a b i l i t y  of t h c  

c o n c ~ p t  based on t h e  i n f o r m a t i o n  artd rccommerldations a r i s i n g  
from Staqt?s 1 a r ~ d  2. 

A s  p a r t  of t h e  review p r o c e s s ,  AECL i s  prepar ing a s e r i e s  o f  
Environmental arld S a f e t y  Assesgment documcrtts. The f i r s t  one,  TR-127, u a s  
r -e leased i n  September,  1981. Thc enc losed  documt?nt r e p r e s e n t s  t h e  c u r r e n t  
s t a t u s  of t h e  assessmt?nt of t h e  concept .  The f o u r  volumes of t h i s  document 
have been prepared a t  t h i s  t ime,  not  t o  p r e s e r ~ t  d e f i n i t i v e  r e s u l t s ,  but  t o  
i l l u s t r a t e  t h e  approach  being taken i n  t h e  assessment  and t o  c o n t i n u e  t h e  
p r o c e s s  of i d e n t i f y i n g  p r i o r i t i e s  f o r  r e s r a r c h  d i r e c t i o n s .  A formal  
a:scssmerit ri~.c-n!er~t t i i l l  e r ~ d  L O  O:C I C ~ U I ~ L L . I  y ilr~d e r ~ v i r u r ~ m e n t a l  
a g e n c i e s  f o r  r ev iew and approva l  i n  1388.  



1\11 1 i i  s I : C I  art'  erlcour dyed Lu srt;d c c i r ~ ~ ; e ~ ~ l s ,  
s u q y e s t i o n s ,  and c r i t i c i s m s  of t h c  approach and con ten t  t o  t h e  
Environmerital and S a f e t y  Assessmenl Brunch, H h i l e s h e l l  Nuclear Resea rch  

i 
Estab l i shment ,  Pinawa, Mani toba,  ROE 11D. A11 r e p l i e s  ( f e e d b a c k )  w i l l  be 
recorded i n  a computer d a t a  base  and a formal r ecord  kep t  of our  a c t i o n s  
t aken  i n  r e s p o n s e  t u  t h e  feedback .  Feedback from r e a d e r s  of t h e  f i r s t  
i n t e r i m  assessment ,  TR-12.7, w l t h  t h e  a c t i o n s  t akcn  i n  response ,  have been 
assembled f o r  p u b l i c a t i o n  a s  Atomic Energy of Canada Limited T e c h n i c a l  
Record, TR-372*. Feedback and a c t i o n s  from t h e  c u r r e n t  assessment  u i i l  be 
s i m i l a r l y  pub l i shed .  

He welcome your  comments on t h e  secor~d  assessment  document. 

Y ~ u r s  s i n c e r e l v ,  

R.B. Lyon, Acting D i r e c t o r  
Haste  Managzment D i v i s i o n  

* U n r e s t r i c t e d ,  ynpub l i shed  r e p o r t ,  a v a i l a b l e  from SDrX), Atomic Energy 
of Canada Research Company, Chalk River .  O n t a r i o  KOJ 1JO. 



APPENDIX F 

NEWS RELEASE ANNOUNCING THE PUBLIC CONSULTATION PROGRAM 



November. 1984 

AECL ANNOUNCES CONSULTATION PROGRAM 

Atomic Energy o f  Canada L i m i t e d  has announced t h a t  i t  i s  seek ing i n p u t  from a  
broad c r o s s - s e c t i o n  o f  p u b l i c  and s p e c i a l  i n t e r e s t  groups on t h e  i ssues  
a s s o c i a t e d  w i t h  t h e  s a f e  permanent d i s p o s a l  o f  n u c l e a r  f u e l  waste. 

AECL hopes t h a t  t h e  p u b l i c  c o n s u l t a t i o n  program w i l l  h e l p  e s t a b l i s h  t h e  
c o n d i t i o n s  t h a t  s o c i e t y  f e e l s  a r e  necessary f o r  t h e  d i s p o s a l  o f  nuc lea r  f u e l  
wastes t o  be accep tab le ,  s a i d  Egon Frech,  head o f  Waste Management P u b l i c  
A f f a i r s  f o r  t h e  Crown c o r p o r a t i o n .  

Mr. Frech s a i d  t h e  governments o f  Canada and O n t a r i o  asked AECL i n  1978 t o  
deve lop t h e  techno logy  f o r  d i s p o s i n g  o f  h i g h - l e v e l  wastes f rom CANDU r e a c t o r s .  
AECL s c i e n t i s t s  a r e  deve lop ing  a  d i s p o s a l  techno logy  whereby t h e  
h i g h l y - i n s o l u b l e  waste, i n  t h e  form o f  a  r a d i o a c t i v e  g l a s s  o r  ceramic, would  b e  ( 
sea led  i n  c o r r o s i o n - r e s i s t a n t  c o n t a i n e r s  and emplaced i n  a  d i sposa l  v a u l t  up t o  
a  k i l o m e t r e  deep i n  a  s t a b l e  h a r d  rock f o r m a t i o n  i n  t h e  Canadian Sh ie ld .  The 
o b j e c t i v e  o f  t h e  t e c h n i c a l  research program i s  t o  ensure t h a t  t h e r e  w i l l  b e  no  
s i g n i f i c a n t  adverse  e f f e c t  on man o r  t h e  environment f rom n u c l e a r  f u e l  waste  a t  
any t ime.  

The s c i e n t i f i c  work t o  d a t e  has shown good progress.  "Our s c i e n t i s t s  a r e  
c o n f i d e n t ,  f rom t h e  r e s u l t s  t h e y ' v e  ach ieved  so f a r ,  t h a t  we w i l l  be a b l e  t o  
overcome t h e  t e c h n i c a l  cha l l enges  i n  t h i s  t a s k  and deve lop  a n  ex t remely  safe  
d i s p o s a l  system," s a i d  Mr. Frech. "But we t h i n k  i t ' s  a l s o  i m p o r t a n t  t h a t  t h e  
waste d i s p o s a l  techno logy  meet t h e  e x p e c t a t i o n s  o f  t h e  p u b l i c .  We're 
c o n s u l t i n g  w i t h  p u b l i c  and sp,ecia l  i n t e r e s t  groups as one way o f  f i n d i n g  Out 
what t h o s e  e x p e c t a t i o n s  are." 

Mr. Frech s a i d  t h e  c o n s u l t a t i o n  process i s  open t o  any group want ing t o  
p a r t i c i p a t e .  Some c o n s u l t a t i o n  meet ings have a1 ready t a k e n  p l a c e  as p a r t  of a  
p i l o t  program, and o t h e r s  a r e  expected t o  be h e l d  o v e r  t h e  next  two years .  
AECL i s  i s s u i n g  i n v i t a t i o n s  t o  p a r t i c i p a t e  t o  groups r e p r e s e n t i n g  a  broad range  
o f  i n t e r e s t s  t h a t  a r e  i m p o r t a n t  t o  t h e  program. 



t 
I n  o r d e r  t o  ensure t h a t  t h e  o p i n i o n s  expressed by p u b l i c  i n t e r e s t  groups a r e  
r e p r e s e n t a t i v e  o f  s o c i e t y  as a  whole, AECL w i l l  a l s o  conduct p u b l i c  o p i n i o n  
p o l l s  and i n t e n s i v e  s t u d i e s  w i t h  s p e c i a l l y  s e l e c t e d  smal l  d i s c u s s i o n  groups. A  
p u b l i c  conference,  a t  which t h e  v a r i o u s  groups t h a t  have p a r t i c i p a t e d  w i l l  b e  
a b l e  t o  d i s c u s s  p o s s i b l e  s o l u t i o n s  t o  t h e  i s s u e s  t h e y  have i d e n t i f i e d ,  i s  
p lanned f o r  t h e  end o f  t h e  two-year  c o n s u l t a t i o n  program. 

"We expect  t h a t  many d i f f e r e n t  i n t e r e s t s  w i l l  b e  represented,  and t h a t  t h e y  may 
n o t  always share t h e  same p o i n t  of v iew, b u t  we llope t o  be a b l e  t o  a r r i v e  a t  
p r e f e r r e d  s o l u t i o n s  t h a t  can be accepted by most Canadians," s a i d  Mr. Frech.  
"For  example, sane groups may have concerns about work ing  c o n d i t i o n s  i n  t h e  
d i s p o s a l  f a c i l i t y ,  h e  sa id .  Some may want t h e  d i s p o s a l  system t o  b e  as 
c o s t - e f f e c t i v e  as  p o s s i b l e ,  w h i l e  o t h e r s  may i n s i s t  t h a t  no expense s h o u l d  b e  
spared t o  p r o v i d e  added env i ronmenta l  p r o t e c t i o n .  

"No d i s p o s a l  f a c i l i t y  i s  r e q u i r e d  f o r  s e v e r a l  decades. b u t  e v e n t u a l l y  one w i l l  
have t o  be l o c a t e d  somewhere, and we hope by t t l i s  process t o  b e  a b l e  t o  deve lop  
some d i r e c t i o n  f rom t h e  p u b l i c  on how s a f e  i t  would have t o  be." 

F u r t h e r  i n f o r m a t i o n  about  t h e  t e c h n i c a l  program o r  t h e  pub1 i c  c o n s u l t a t i o n  
program may b e  o b t a i n e d  b y  w r i t i n g  t o  Waste Management P u b l i c  A f f a i r s ,  A tomic  
Energy o f  Canada L i m i t e d ,  a t  one o f  t h e  f o l l o w i n g  addresses:  

W h i t e s h e l l  Nuc lea r  Research Es tab l i shment .  
PINAWA, Mani toba 
ROE 1  LO 

or .  

2251 Speakman D r i v e ,  
Sher jdan Park Research Comun i  ty  , 
MISSISSAUGA, O n t a r i o  
L5K 182 
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SUPPORTING STUDIES COMMISSIONBD BY AECL 

CONTENTS 

G. 1 PUBLIC OPINION SURVEYS 

6.2 FOCUS GROUP RBSEARCE 

G.3 OTHER SUPPORTING STUDIES 

REFERENCES 



G.l PUBLIC OPINION S W E Y S  

June 1978 Ontario Omnibus Survey 
Polling Organization: Gallup Canada Inc. 
Personal interviews 
Sample size: 1328 
Reference: Barrados (1979a) 

November 1978 Ontario Omnibus Survey 
Polling Organization: Gallup Canada Inc. 
Personal interviews 
Sample size: 1249 
Reference: Barrados (1979b) 

June 1979 Ontario Omnibus Survey 
Polling Organization: Gallup Canada Inc. 
Personal interviews 
Sample size: 1279 respondents 
Telephone interviews in Atikokan and White Lake 
Sample size: 222 
Reference: Barrados et al. (1980a) 

November 1979 Ontario Omnibus Survey 
Polling Organization: Gallup Canada Inc. 
Personal interviews 
Sample size: 1106 
Reference: Barrados et al. (1980b) 

March 1980 Ontario Omnibus Survey 
Polling Organization: Gallup Canada Inc. 
Personal interviews 
Sample size: 1134 
Telephone interviews in Atikokan, White Lake, Elliot 
Lake, and the North Channel 
Sample size: 443 
Reference: Barrados et al. (1981) 

September/ Ontario Omnibus Survey 
October 1980 Polling Organization: Gallup Canada Inc. 

Personal interviews 
Sample size: 1207 
Telephone interviews in Renfrew, Sturgeon Palls, and 
Dryden 
Sample size: 340 
Reference: Vollebergh and McDowell (1981) 

July 1981 Ontario Omnibus Survey 
Polling Organization: Gallup Canada Inc. 
Personal interviews 
Sample size: 1198 
Reference: Greber (1983a) 



February 1982 Ontario Omnibus Survey 
Polling Organization: Gallup Canada Inc. 
Personal interviews 
Sample size: 1140 
Reference: Greber (1982) 

September 1982 Ontario Omnibus Survey 
Polling Organization: Gallup Canada Inc. 
Personal interviews 
Sample size: 1149 
Reference: Greber (1984) 

February 1983 Ontario Omnibus Survey 
Polling Organization: Gallup Canada Inc. 
Personal interviews 
Sample size: 1152 
Reference: Greber (1983b) 

October 1983 Ontario Omnibus Survey 
Polling Organization: Gallup Canada Inc. 
Personal interviews 
Sample size: 1155 
Reference: Greber (1985) 

June 1984 Ontario Omnibus Survey 
Polling Organization: Gallup Canada Inc. 
Personal interviews 
Sample size: 1152 
Reference: Greber (1986) 

April 1986 Ontario Omnibus Survey 
Polling Organization: Gallup Canada Inc. 
Personal interviews 
Sample size: 1153 
Reference: Canadian Gallup Poll (1986) 

December 1988 Regional Survey in Ontario, Quebec and New Brunswick 
Polling Organization: Angus Reid Associates 
Telephone interviews 
Sample size: 1322 
Reference: Angus Reid Group (1989) 

September/ National survey and focus groups 
October 1989 Polling Organization: Gallup Canada Inc. 

Telephone interviews 
Sample size: 1684 
8 Focus group discussions in Sudbury, Regina, Toronto, 
and Montreal 
Reference: Gallup Canada Inc. (1989) 



November/ National survey 
December, 1990 Polling Organization: Angus Reid Group 

Telephone interviews 
Sample size: 1607 
Reference: Angus Reid Group (1990) 

December 1991 National survey 
Polling Organization: Angus Reid Group 
Telephone interviews 
Sample size: 1752 
Reference: Angus Reid Group (1992) 

December 1992 National Omnibus Survey 
Polling Organization: Angus Reid Group 
Telephone survey 
Sample size: 1500 
Reference: Angus Reid Group (1993) 

6.2 FOCUS GROUP RESEARCH 

1980 Locations: Toronto and Thunder Bay 
Number of Meetings: 4 
Moderator: Dr. Rita M. Pieroni 
Reference: Pieroni (1980) 

Locations: Toronto, Thunder Bay, and Kingston 
Number of Meetings: 6 
Moderator: Dr. Rita M. Pieroni 
Reference: Pieroni (1981) 

Locations: Toronto and Thunder Bay 
Number of Meetings: 4 
Moderator: Dr. Rita M. Pieroni 
Reference: Pieroni (1984) 

Locations: Toronto and Thunder Bay 
Number of Meetings: Four groups in each of the cities 
met 3 times over the course of 6 weeks 
Moderator: Dr. Rita M. Pieroni 
Reference: Pieroni (1986) 

Locations: Sudbury, Regina, Toronto, and Montreal 
Study included survey and focus groups 
Number of Meetings: 8 
Moderator: Gallup Canada Inc. 
Reference: Gallup Canada Inc. (1989) 



6.3 OTHER SUPPORTING STUDIES 

A preliminary evaluation of the social issues associated 
with nuclear fuel waste management 
Conducted by: D. Poster, Energy Pathways Inc. 
Reference: Foster (1985) 

Classification and identification of public interest 
groups for the Public Consultation Program 
Conducted by: Pat Delbridge Associates 
Reference: Pat Delbridge Associates (1985) 

Evaluation of the Public Consultation Program 
Conducted by: The LURA Group 
Reference: LURA Group (1988) 

Interactive workshop for the Public Consultation Program 
Conducted by: Pat Delbridge Associates 
Reference: Pat Delbridge Associates (1989) 

Literature review and case studies analysis of site 
selection processes 
Conducted by: A. Armour, Armour Environmental 
Consultants 
Reference: Armour Environmental Consultants, Inc. 
(1990) 

( 

Workshop on the ethical issues associated with the 
nuclear fuel waste disposal concept 
Conducted by: Hardy Stevenson and Associates 
Reference: Rardy Stevenson and Associates (1991) 

Case studies of the transportation component of 
hazardous waste site selection processes 
Conducted by: Hardy Stevenson and Associates 
Reference: Hardy Stevenson and Associates (1992) 

Literature review of the ethical issues associated with 
nuclear fuel waste management 
Conducted by: Rardy Stevenson and Associates 
Reference: Hardy Stevenson and Associates (1993) 

Review on risk perception literature 
Conducted by: Gartner Lee Limited 
Reference: Gartner Lee Limited (1993) 

Case studies of aboriginal involvement in the nuclear 
industry 
Conducted by: RBT AGRA Limited 
Reference: RBT AGRA Limited (1993) 



Case study of the socio-economic impacts associated with 
the Rabbit Lake uranium project 
Conducted by: INTERTEC Resource Consultants 
Reference: INTERTEC Resource Consultants (1993) 

Case study of the siting of a hazardous waste management 
facility in Swan Hills, Alberta 
Conducted by: Maureen Payne and Associates 
Reference: Maureen Payne and Associates (1993) 

Case study of the socio-economic impacts associated with 
the Point Lepreau Nuclear Generating Station 
Conducted by: Washburn and Gillis Associates Ltd. 
Reference: Washburn and Gillis (1993) 
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APPENDIX A 

EXAMPLE OF INFORMATION CONTAINED IN THE ISSUES MANAGEMENT SYSTEM 



ISSUE$: 0301 page 1 

TOPIC: 
compatibility with human activities - population density - site criterion - 
SIA 

1: The site should be compatible with present or future development of 
agriculture, forest products, hunting, fishing, quarries, or sand pits. 
The site should be compatible with water reservoirs, parks, and 
recreational areas. The site should respect legitimate local interests 
such as native rights, cottage owners, and tourist resorts. 

2: The rights and privileges of certain sectors of our society and their 
ability to maintain their preferred lifestyle in the face of large scale 
developments such as nuclear facilities should be preserved and protected. 

3: It will be wise to avoid any area now dedicated to public recreational 
use, and actually used by a lot of people. 

4: Use remote siting so as not to disrupt too many people. 

5 :  It was suggested that if a nuclear disposal/storage facility had to be 
built in proximity to human beings, it should be located closer to the 
sources of the wastes. This means that if the larger centres in Eastern 
Canada are benefitting from nuclear energy, then they should have to live ( 
with the waste. As Northern Saskatchewan has a number of uranium mines, 
there is already a certain level of nuclear waste there, and it is not 
feasible to add more potentially dangerous waste. 

1.a: Uffen, R.J. 
1.b: Royal Commission on Electric Power Planning (Arthur Porter, Chairman) 
2: ~o;al Commission on Electric Power Planning (Arthur Porter, Chairman) 
3: Aikin, Harrison, and Hare 
4: Public Consultation Group 
5 :  LaPlante, Lorna, Saskatchewan Native Communications - Wehta Matowin - 

Corporation 

SOURCE REFERENCE( S1: 

1.a: Uffen, R.J. 1978. The disposal of Ontario's used nuclear fuel: a 
status report on alternative proposals for the storage, reprocessing, 
and ultimate disposal of used fuel from CANDU reactors. Queen's 
University, Kingston, Ontario. (p. 39) 

1.b: Royal Commission on Electric Power Planning (Arthur Porter, Chairman). 
1978. A race against time: Interim report on nuclear power in 
Ontario. Royal Commission on Electric Power Planning, Toronto, 
Ontario. (p. 100) i 



2: ibid. (p. 156) 

3: Aikin, A.M., J.M.Barrison, and F.K.Hare (Chairman). 1977. The 
Management of Canada's Nuclear Wastes. Energy, Mines and Resources 
Report EP 77-6, Ottawa. (p. 56) 

4: Public Consultation Program files. Contact Mary Greber. 

5: Submission to the Environmental Assessment Panel reviewing AECLfs 
Nuclear Fuel Waste Management and Disposal Concept. Compilation of 
Scoping Submissions, Vol. 6. 1991 January 1. (p. 373) 

RESPONSE - LOCATION IN EIS: 
PRECLOSURE ASSESSMENT: 

1: Preclosure Assessment, Chapters 3.2, 3.4, 4.5 and 5.2. 

2 to 5: Preclosure Assessment, Chapters 3.2, 3.4, 4.5, 5.2 and 5.2.4. 

PUBLIC INVOLVEMENT AND SOCIAL ASPECTS REPORT: 

1: Public Involvement and Social Aspects Primary Reference, Chapter 7. 

2: Public Involvement and Social Aspects Primary Reference, Chapter 6. 

3: Public Involvement and Social Aspects Primary Reference, Chapter 7. 

4: ibid. 

5: Public Involvement and Social Aspects Primary Reference, Chapter 6. 

CATEGORY CODE(S): 
pre, soc 

COMMENTS: 



APPENDIX I 

SECTIONS OF TEE CONSTITUTION ACT TEAT PERTAIN TO ABORIGINAL PEOPLES 
i 



i 
Constitution Act. 1982 

The Constitution Act, 1982 (Government of Canada 1982) includes two 
sections that refer to the aboriginal peoples of Canada. 

In Part I of the Act (the Charter of Rights and Freedoms), Section 25 
states 

"25. The guarantee in this Charter of certain rights and freedoms 
shall not be construed so as to abrogate or derogate from any 
aboriginal, treaty or other rights or freedoms that pertain to the 
aboriginal peoples of Canada including 

(a) any rights or freedoms that have been recognized by the Royal 
Proclamation of October 7, 1763; and 

(b) any rights or freedoms that may be acquired by the aboriginal 
peoples of Canada by way of land claims. 

Part I1 of the Act, Section 35 states 

"35.(1) The existing aboriginal and treaty rights of the aboriginal 
peoples of Canada are hereby recognized and affirmed. 

(2) In this Act, "aboriginal peoples of Canada" includes the Indian, 
Inuit and Metis peoples of Canada. 

(3) For greater certainty, in subsection (1) "treaty rights" includes 
rights that now exist by way of land claims agreements or may be so 
acquired. 

(4) Notwithstanding any other provision of this Act, the aboriginal 
and treaty rights referred to in subsection (1) are guaranteed equally 
to male and female persons. 

35.1 The government of Canada and the provincial governments are 
committed to the principle that, before any amendment is made to Class 
24 of section 91 of the "Constitution Act, 1876", to section 25 of 
this Act or to this Part, 

(a) a constitutional conference that includes in its agenda an item 
relating to the proposed amendment, composed of the Prime Minister of 
Canada and the first ministers of the provinces, will be convened by 
the Prime Minister of Canada; and 

(b) the Prime Minister of Canada will invite representatives of the 
aboriginal peoples of Canada to participate in the discussions on that 
item. 

REFERENCES 

[ Government of Canada. 1982. Constitution Act, 1982. 




