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i. introduction

Siting a nuclear fuel waste disposal facility is highly problematic for both technical
and non-technical reasons. The majority of countries using nuclear energy and many
in the scientific community favour burying the spent fuel dep in a stable geological
formation [1]. It is our contention that site selection of a disposal facility must
consider social, political, spatial and scientific perspectives in a comprehensive and
integrated fashion in order to achieve a successful process. Moreover, we submit that
people's values must be explicitly recognized and be taken into account through a
formalized process during deliberations on the disposal concept, the process of
evaluation of the concept, and the site selection process. The purpose of this paper
is: (1) to identify the importance of recognizing people's values in the process of
determining "public acceptability", 2) to outline a possible framework by which
public acceptability can be gauged through a formalized process of value elicitation,
and 3) to introduce a novel method by which a web-based geographic information
systems ("GIS") application can be used as a tool for value elicitation.

2. Background to the Problem Issue

In 1978, the Canadian Nuclear Fuel Waste Management Program (CNFWMP) was
established with Atomic Energy of Canada Limited (AECL) as the lead agency to
conduct scientific and technical research pertaining to the Concept (disposal in an
underground vault situated 5Om-1000m deep in the granite rocks of the Canadian
Shield). This program was divided into three phases: (1) Concept Assessment, 2)
Site Selection and, 3) Facility Construction. The Concept Assessment phase ended
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in 1997. AECL presented the results of its 19-year, $500 million research and
development program in the fon-n of an Environmental Impact Statement (EIS).

To evaluate the acceptability of the proposed concept, an Environmental Assessment
Panel (EA Panel) was established in 1988 to hold national public hearings 2 3.
The mandate of the EA Panel, unlike that originally given to AECL, encompassed
the social and economic aspects of the disposal concept in addition to scientific and
technical considerations. The lengthy series of scoping and public hearings
concluded in 1997 and resulted in a report released by the EA Panel in 1998. While
they deemed the disposal concept technically viable, the EA Panel concluded that
there is a lack of broad public support for implementation. Consequently, the Panel
suggested that considerably more work is needed on the "non-technical" aspects of
the disposal concept before the site selection process can proceed 4 The federal

7overnment concurred with the EA Panel's recommendation [5], and as a result the
CNFWMP has not progressed to Phase 11, Site Selection.

3. The Problem Issue

In the Panel's view, public acceptance was not achieved due to the fact that non-
technical aspects of the disposal concept such as social, political, and ethical
concerns were not adequately addressed in the EIS 4 In addition, we submit that
the evaluation process as a whole may have been perceived by many as inadequate.
As Murphy and Kuhn noted, the mandate given to the EA Panel explicitly excluded
debate on the merits of nuclear power in Canada 6 For many, these discussion
boundaries specifically prevented them from voicing their ethical concerns about the
continued generation of nuclear waste. In order to address their concerns fully and
adequately, they would have needed to discuss the necessity of nuclear power itself.
Such concerns are associated with their fundamental values. Consequently, a process
that failed to address the core values which people hold would be seen as illegitimate.
A flawed process can and often does lead to a flawed result.

As further support of our contention, we point out below certain aspects in the EIS
document which some may regard as failings either with regard to the substantives of
the disposal concept and/or with the concept evaluation process. The EIS and
background documents outlined a detailed site screening and evaluation process.
However, we identify a number of shortcomings:

i. The general framework for the siting strategy is imposed without the public
having an opportunity to discuss the overall approach;

ii. The initial siting process (i.e., site screening) starts with pre-defined
candidate regions without public input;
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iii. Initial public involvement consists of informing inhabitants of a region of
the plan to seek a site, followed by more two-way communication only with
potential host communities. The focus here is really local rather than
regional. Consequently, region-wide impacts are not addressed;

iv. At the community level, the emphasis of the interaction is directed at
negotiations to deten-nine conditions required by potential host communities
for their continued involvement in the process. Other affected communities
and residents (e.g. those along potential transportation corridors, nearby
First Nations) are excluded; and

V. The participatory process, as envisioned, does not easily accommodate a
collaborative process of multi-party dialogue wherein vastly different views
and perspectives from a wide range of stakeholders can be discussed and
addressed. An example is the consideration and incorporation of the
philosophy and views held by First Nations with respect to land resources,
and obligations to future generations.

4. The Need to Incorporate Public's Values

Attendance at the public hearings and analyses of the hearing proceedings resulted in
the realization that the failure to recognize people's vastly different values and the
lack of a formalized mechanism in the EA process to take these values into account
greatly contributed to the negative recommendation of the EA Panel. Moreover, one
of the unfortunate consequences of the EA process undertaken is that it is difficult, if
not impossible, to ascertain whether there is a lack of support for the concept, the
process used to evaluate the concept, or both? The aswer to this question is critical
because it suggests where Canada should focus its efforts.

We re-iterate the point introduced in another conference proceeding 7] that to assess
public acceptability of a value-based matter, it is necessary to incorporate a value
elicitation [8]. In the nuclear waste disposal context, public acceptability of either the
Concept or of the concept evaluation process cannot be achieved without examining
people's values because nuclear wste disposal in Canada is primarily a value-based
dispute.

The values held by people guide their analysis of situations in terms of fundamental
issues such as fairness, justice, moral and ethical behaviour, and our relationship
with, and obligations to fellow human beings, animals and the environment.
Differing values place people at different points of perspective on any given issue
right at the outset and may diverge further as debate continues. It is small wonder
then that people arrive at vastly different and often, diametrically opposing,
standpoints even though all are dealing with the same set of facts. In the same way
that the EIS evaluated the various physical, health and social impacts of the disposal
concept, a mechanism needs to be incorporated into such an assessment to evaluate
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explicitly "public acceptability" by examining people's values. Moreover, we submit
that a value elicitation component should be incorporated into every environmental
assessment that is primarily a value-based dispute.

In order to incorporate a public acceptability mechanism into the EA process of
Canada's used nuclear fuel waste disposal concept, it is essential to assess the values
that are at interplay, their role and their frequency. Thus, we propose the following
seven-phase value elicitation mechanism to evaluate public acceptability.

(1) Phase I.- Information Dissemination. Before the process commences,
information about the process and concept should be disseminated to the public
to facilitate full and effective participation.

(2) Phase H: Value Elicitation and Mapping. Members of the public should be
provided with the opportunity to express their values, which would be used to
create a collective value map.

(3) Phase III: Value Representation. The group of representatives that is selected
should reflect accurately the collective value map.

(4) Phase IV: Negotiations. The representatives should determine through
negotiations what needs to be examined in order to understand how the values
that they hold are relevant to the concept.

(5) Phase V Negotiated Actions. Agreed upon actions should be undertaken to
examine how particular values are relevant to the concept.

(6) Phase VI: Public Hearings. Having been provided with infon-nation about the
potential impacts on particular values, there should be another value elicitation
hearing for members of the public to express their values on the acceptability of
the concept.

(7) Phase VI: Recommendations by EA Panel. The EA Panel should explicitly
describe how the public's values affected their decision and how the value
elicitation component relates to the entire EA.

The mechanics of such a process a-re described in our companion paper "Integrating
Effectiveness, Transparency and Fairness into a Value Elicitation Process" in these
proceedings.

5. Inferring People's Values Through Web-Based GIS

Gaining insight into the wide range of values that people hold is critical for an
understanding of the position people take on particular issues. However, the
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elicitation of these values is very challenging. We submit that a web-based GIS
application may be used as a tool to infer some of the underlying values held by the
public. A web-based GIS application, specifically designed to allow members of the
public to conduct their own siting exercises on computers can contribute to the
process of value elicitation in a unique way. By providing the public with this tool,
potential siting preferences can be revealed through choices of siting criteria made by

the public.

Since each individual's preferences are recorded in a central database, analyses of this
information could yield valuable insights. Inferences made from these analyses may
be used as surrogates for non-technical factors such as dread, feelings of
stigmatization, perspectives on the proper use of resources, views on sacredness of
land, etc. - the very factors that are critical in deten-nining the success or failure of
siting but for which it is very difficult to obtain data. To our knowledge, this method
of ascertaining "revealed preferences" has never been attempted before and would
constitute an advance in tackling an extremely difficult problem. This idea is
described in more detail in another companion paper "Enabling Participatory
Decision Making and Inferring People's Values Through Web-Based GIS" also in

these proceedings 9].

6. Conclusion

In order to assess effectively the public acceptability of Canada's nuclear waste
disposal concept, we submit that such a process must examine the underlying values
that are held by the public. Moreover, the evaluation process of Canada's concept
demonstrates that an acceptable process is a pre-condition for an acceptable result,
although such a process does not necessarily guarantee an acceptable result.
However, the consequences of a flawed process can be very significant, as shown by
Canada's experience. This paper also provides a brief overview of a value elicitation
process that, in our opinion, could be used to assess the public acceptability of the
Concept. We also describe how a web-based GIS application could be used to infer
some of the underlying values held by the public.

References

1. NEA/IAEA/CEC. Disposal of Radioactive Wastes. Can Long-Term Safety Be
Evaluated? A Collective Opinion of the Radioactive Waste Management
Committee Advisory Committee, International Atomic Energy Agency. OECD
Nuclear Energy Agency, Paris, France. 1991.

411



2. Sheng G. Ladanyi B. Shemilt L.W. Canada's High-Level Nuclear Waste Disposal
Concept: The Evaluation Process and a Review of Some Aspects of the Research
Work. Energy Studies Review 53 p. 165-179. 1993.

3. Kuhn R.G. Public participation in the hearings on the Canadian nuclear fuel
waste disposal concept In Sinclair J. (Ed) Canadian Environmental Assessment
in Transition. University of Waterloo Press: Waterloo, Ontario. p. 19-49. 1999.

4. Nuclear Fuel Waste Disposal Concept Environmental Assessment Panel.
Nuclear Fuel Waste Management and Disposal Concept: Report of the Nuclear
Fuel Waste Management and Disposal Concept Environmental Assessment
Panel. Canadian Environmental Assessment Agency: Ottawa, Ontario, Canada.
February, 1998.

5. Goverru-nent of Canada. Government of Canada Response to the Report of the
Nuclear Fuel Waste Management and Disposal Concept Environmental
Assessment Panel. Natural Resources Canada: Ottawa, Ontario, Canada. 1998.

6. Murphy B. L. Kuhn R. G. Limitation of the EIA Process for the Assessment of
Nuclear Fuel Waste Disposal in Canada. VALDOR (Values in Decisions on
Risk)-, A Symposium in the RISCOM Programme Addressing Transparency in
Risk Assessment and Decision Making, p. 279-286. Stockholm, Sweden, June
13-17, 1999.

7. Fortier M. Collins A. Sheng G. Incorporating Public Acceptability as Part of an
Environmental Assessment. International High-Level Radioactive Waste
Management Conference, Las Vegas, United States of America. April 29-May
3, 2001.

8. Fortier M. Collins A. Sheng G. Integrating Efficiency, Transparency and
Fairness into a Value Elicitation Process. Proceedings VALDOR 2001.

9. Sheng G. Yam K. Sorrell J. Hassas A. Enabling Participatory Decision Making
Through Web-Based GIS. Proceedings VALDOR 200 .

412


