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1. Introduction
The siting of a repository for spent nuclear fuel poses a number of challenges to a
broad range of stakeholders, e.g. implementers, regulators, potential host
municipalities, environmental groups, political decision-makers on different levels
and the public.

This paper presents some regulatory challenges as experienced and approached by
the Swedish regulators most involved in nuclear waste management (the Swedish
Radiation Protection Institute, SSI, and the Swedish Nuclear Power Inspectorate,
SKI). First the regulatory framework is outlined with emphasis on decision-making
processes and environmental impact assessment. Then a short background is given
to the current status of the ongoing programme for repository siting. The main part
of the paper discusses some conclusions from the so-called RISCOM pilot project,
which was concluded in 1998. The paper also contains some findings from other
projects as well as some experiences from the ongoing siting process.

2. Regulatory framework

DIVISION OF RESPONSIBILITIES

The Act on Nuclear Activities stipulates that the holder of a licence to conduct
nuclear activities shall adopt the measures necessary to "in a safe manner, handle
and dispose of waste generated by the activity or ... nuclear substances which are
not re-used". The Radiation Protection Act contains similar provisions concerning
responsibility: Anyone who is conducting or has conducted activities involving
radiation is "responsible for ensuring that radioactive waste generated by the
activity is handled and, when necessary, disposed of in a manner that is satisfactory
from the standpoint of radiation protection".

Thus, the nuclear power plants have the technical and financial responsibility for
siting, developing and constructing a repository. The task of the regulatory
authorities, primarily SKI and SSI, is to ensure that the nuclear power plants live
up to their responsibility. The authorities must also clarify in their regulations the
safety and radiation protection requirements for final disposal and the required
facilities.
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The nuclear power plants have assigned their legal obligation to develop and
implement final disposal measures to the jointly owned company, the Swedish
Nuclear Fuel and Waste Management Co., SKB.

According to the Act on Nuclear Activities, SKB must every third year present its
research and development programme (hereafter called RD&D programme;
research, development and demonstration) to the Government, which may set
conditions for SKB's future work. The review of the programme is carried out by
the SKI, which in turn invites comments from a large number of organisations, e.g.
other authorities, municipalities involved in SKB's siting process, environmental
groups, universities etc. Thus, the review serves the two-fold purpose of giving a
broad audience insight into SKB's work and providing the same audience with a
possibility to comment, and hence influence, SKB's future work.

ENVIRONMENTAL CODE

The new Environmental Code, which came into force 1 January 1999, strengthens
the importance of environmental impact assessments, EIA. Of particular relevance
for this paper is the fact that the implementer (SKB) must consult "government
authorities, municipalities and organisations together with the public widely.
Consultation will relate to the localisation, extent, design and environmental
impact of the measure together with the content and preparation of the
environmental impact statement." Thus, the Environmental Code emphasises
public participation.

FUTURE LICENSING

SKB future licence application to site, construct and operate the facilities which are
necessary for the final disposal of spent nuclear fuel and nuclear waste, must
include an environmental impact statement, EIS.

SKI and SSI will review SKB's application, including the EIS. According to the
Environmental Code, the entire application and the EIS must also be presented as a
case to an environmental court.

Based on the statements from SKI, SSI, other authorities, and the environmental
court the general licence will be granted (or rejected) by the Government. Specific
conditions and requirements may then be set by e.g. SSI, SKI and the
environmental court

3. The siting of a spent fuel repository in Sweden
The Swedish programme for managing nuclear waste and spent nuclear fuel has
been in progress for about 25 years. Since the mid-80's the nuclear industry's
strategy for managing the spent fuel is direct disposal in the bedrock, in accordance
with the KBS-3 method. It is planned to encapsulate the spent fuel in copper
canisters (corrosion resistance) with cast iron inserts (mechanical strength). In the
repository, at ca. 500 m depth, the canisters will be embedded in bentonite clay in
individual deposition holes.
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An important step in the nuclear waste programme was taken by SKB in 1992.
SKB then initiated an active siting programme by informing all Swedish
municipalities (ca. 280) about the programme and invited, on a voluntary basis,
them to participate in the siting process. It can be said that municipalities at this
point become stakeholders in the Swedish nuclear waste programme.

A possible deep repository based on the KBS-3 method. The method involves the
final disposal of the spent nuclear fuel in copper/cast iron canisters, embedded in
bentonite clay, at a depth of about 500 m in stable crystalline bedrock.

SKB is currently conducting feasibility studies in five municipalities in order to
find a suitable site for a repository. In the next phase, SKB intends to, on the basis
of 5-10 feasibility studies, select at least two sites which will be investigated by
drilling from the ground surface (site investigations). This will provide a basis for
selecting one site where a tunnel or shaft will be excavated for detailed site
characterisation. At this stage a formal licensing is required, as outlined above,
since the detailed characterisation is considered as the first phase in the
construction of a repository.

In SSI's and SKI's opinion the principle of volunteerism is a necessary condition
for the site selection. This means that the municipalities concerned should give
their consent to each stage of SKB's site investigation programme. Even if
volunteerism means that a municipality can say no to a new stage in the site
selection process, it is a fact that the municipalities concerned feel that the
commitments towards accepting a repository in the municipality become greater
with each new stage that they approve.
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SSI and SKI both consider it an important and prioritised task to support and
engage in dialogue with the municipalities. This need is also very clear from the
recently concluded review of SKB's latest RD&D programme (submitted by SKB
in September 1998). All municipalities, as well as many other organisations,
stressed the need for clear and unambiguous statements from authorities as well as
from the Government. The reason is of course that the management of spent fuel is
of national concern. It is thus not reasonable for a municipality to commit itself to a
repository, or even site characterisations, without active support from the
authorities.

4. Development of decision procedures
Acceptance is crucial for having success in finding a solution to the management
and disposal of nuclear waste and spent nuclear fuel. It is not enough to find
solutions to complicated technical and scientific issues. Equally important are
ethical and political aspects. It is thus necessary to develop decision procedures
that allow transparent insight from people outside the groups of experts and
political decision-makers.

The need for broader consultation processes has become increasingly apparent with
the ongoing siting programme, which involves municipalities as stakeholders in the
nuclear waste management programme.

To meet this new situation the regulators (SKI and SSI) has carried out some
research projects. The two largest (DIALOGUE and RISCOM) are summarised
below together with some experiences related to the ongoing siting process.

METHODS FOR STAKEHOLDER INTERACTION

The starting point for the DIALOGUE project (1991 - 1993) was the identified
need that different interest groups and decision-makers must have confidence in
the regulator's assessment of repository safety. The intention was to establish a
dialogue between different interest groups and to explore mechanisms to enhance
transparent and respected decision-making procedures.

As SKB's programme for siting a spent fuel repository progresses, SKI and SSI are
facing increasing requests by municipalities to take an active role in the EIA as
"people's experts". At the same time they have to maintain their integrity as
licensing authorities.

In mid-1996 SKI and SSI decided to launch a joint research project with the
purpose to support and give recommendations to the development of transparent
decision procedures.

The RISCOM project group consisted of experts in safety assessment,
organisational theory, EIA, law and system analysis. In addition also SKI and SSI
had an active role in the project.
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Only some selected issues dealt with in the RISCOM are briefly summarised in
paper, with focus on the recommendations given by the project to the regulators.

THE RISCOM APPROACH

A prerequisite for a transparent and democratic multi-stakeholder process is that it
should be possible to understand how facts, expert judgement and value judgement
interact to form the basis for decision. The RISCOM project claims that all issues
raised in the interaction between a nuclear waste management organisation (e.g.
SKB) and its environment (various stakeholders) can, without exception, be
brought back to claims of truth, legitimacy and authenticity. It is suggested that
these three aspects are equally important in the decision making process and that
they should be evaluated as separate entities.

As already mentioned the need for transparent decision procedures increased when
municipalities become stakeholders. The RISCOM project used the concept of
stretching to emphasise that transparency requires that SKB's environment is
sufficiently demanding and that SKB can be challenged from different angles. To
respond to this stretching the SKB will have to further develop their capacity, from
within or with the support of researchers and consultants, to respond to pressures
from outside.

In a multi-stakeholder process, an important task for the regulators is to assist the
municipalities this stretching. The regulators should thus act as the "people's
experts" in the process.

However, the factual statements and the values held by the regulators also need to
be evaluated by the public as well as their authenticity. For example, radiation
protection criteria are one important area where the principles of transparent
decision making should be applied. In fact the criteria are the starting point for the
safety analysis that SKB will have to present for a repository. The criteria identify
the questions that the safety analysis needs to answer. The development of
radiation protection criteria may thus be as important as the safety analysis itself
regarding the evaluation of value statements.

The following sections describe two channels for stretching, which were viewed as
particularly useful by the RISCOM project.

ENVIRONMENTAL IMPACT ASSESSMENT

EIA is identified as the lead process for public participation and stretching. Well-
structured procedures for EIA have been developed over the last years in the
municipality of Oskarshamn in Kalmar County, which is used as an example here.
As a background it should be mentioned that there are three nuclear power
reactors, as well as the Swedish central interim storage for spent fuel (CLAB) in
Oskarshamn. Thus, the municipality has long experience of interaction with both
nuclear industry and nuclear regulators.

In 1994 an EIA-Forum in Kalmar County was created at the initiative of
Oskarshamn. The Forum was originally created because SKB's proposed to
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localise the encapsulation plant for spent fuel to CLAB. However, the Forum has
since expanded to include also the enlargement of CLAB's storage capacity and
SKB's feasibility study for a spent fuel repository in Oskarshamn.

The EIA is structured into three phases (see table below) and all of them have
actually been carried out for the enlargement of CLAB. Of particular interest for
the regulators were the two "hearings" that were held after SKB had submitted the
application for the enlargement (further discussed below).

For the encapsulation plant phase 1 was completed 1996 when the EIA-Forum
published a Planning Report with advice on the EIS. The phase 2 is in progress but
at a rather low pace since a licence application will not be submitted for several
years. At present the main concern for the EIA-Forum is the feasibility study for a
spent fuel repository. The preparations have started for Planning Report, which
will be finalised in about one year.

The framework for the EIA in Kalmar County
Phases in EIA
Phase 1
Pre-study

Phase 2
Implemented work
Continued EIA

Phase 3
Final phase of EIA
w first phase of
licensing

Actors
All stakeholders1

Implementer

All stakeholders

Regulators
interacting with
municipality

Activities
Meeting with EIA-
Forum2. Local
meetings, hearings
etc.
Project work

Seminars, hearings
etc.
Review and
decide.
Hearings

Product
Advice on the
EIS

Licence
application
Understanding

Improved licence
application

1. Stakeholders include implementer, regulators, county municipality and the
public.

2. EIA-Forum: A group of representatives from each stakeholder.

The framework that has developed has proven very useful since it has been
designed to allow for discussions between the stakeholders but at the same time
allowing them to maintain independence. A key ingredient for the success has been
that the procedures are flexible enough to accommodate new needs as they appear
during the process. It has also been very valuable to be able to "test" the
framework on the enlargement of CLAB. Since all phases were carried out for
CLAB it has given the stakeholders confidence in the procedures.

From the beginning of 1999, a new Swedish Environmental Code [1998:808] is in
force, which further clarifies formal requirements on the EIS process. This is
deemed by SSI and SKI formally to begin in connection with SKB's site
investigations.

28



HEARINGS

The second channel for stretching identified and recommended by RISCOM were
hearings. This recommendation was to large extent based on, or at least supported
by, a comparison of Swedish and UK decision process. The traditional Swedish
approach is "review/decide" while in the UK the process is characterised by
"inquiry/decide".

In short RISCOM proposed an increased use of hearings in the Swedish decision
process. The motivation was that hearings are useful for testing the arguments of
all parties and that they also test the authenticity of stakeholders and experts. It
should be noted that the purpose is not to stretch only the implementer. As
exemplified above it is equally important to stretch e.g. the regulators. However,
RISCOM stressed that great care must be taken to avoid the creation of adversarial
procedures, which may hamper genuine and sincere communication.

As already mentioned hearings were tried in the decision process for the
enlargement of CLAB. SKI and SSI held a first hearing when SKB had submitted
their application. At the hearing the application was presented by SKB and
SKI/SSI presented the framework and scope for the review. A second hearing was
held together with the National Licensing Board for Environmental Protection
(responsible for the review of "conventional" environmental protection) when SKI
and SSI had published preliminary review reports. Using the RISCOM
terminology these hearings served the twofold purpose of stretching SKB as well
as the regulators.

A second example was a hearing, arranged by Oskarshamn municipality, aimed at
stretching SSI and SKI. In 1997 SSI submitted draft regulations for disposal of
nuclear waste and spent nuclear fuel. At the same time SKI submitted premises for
complementary safety regulations. The purpose of the hearing was to test the basis
for the criteria as well as the authenticity of SKI and SSI. Furthermore, it was an
attempt to engage the public in a dialogue about regulatory criteria. Even if the
hearing did not lead to any significant changes in the actual criteria it lead to
greater understanding at both SKI and SSI for the need of close co-operation when
developing and presenting radiation protection and safety criteria.

A dialogue is necessary on the national, regional and local level. The goals are
clearly different for the various processes. On the local level the goals are material
and visible, the repository is SKB's ultimate goal.

On the regional level formal aspects are addressed relating to decisions about
requirements on SKB regarding the EIA. Also, the municipality is meeting nearby
municipalities on a dialogue which will determine if the process emerges as a well
treated issue regionally.

On the national level, a large number of factors are in force. There is a need for the
nation to show, within conventions such as the Joint Convention on the Safety of
Spent Fuel Management and on the Safety of Radioactive Waste Management (the
so called Waste Convention) and the Convention on Environmental Impact
Assessment in a Transboundary Context (the so called Espoo convention). The
national scene also determines the roles for the regional and local participants, and
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is in the same process dependent on local decisions, given the voluntary nature of
the process.

5. Conclusions
It is important to have independent regulators, with the capacity to review the
safety assessment of the implementer. The regulators also have the challenging
task to be people's experts in stretching the implementer. At the same time they
should expose themselves to the being stretched by other stakeholders and the
public at large.

Experience also shows that regulators should engage early in the pre-licensing
phase, e.g. in EIA and siting, and that this can be done without compromising the
independence and integrity needed in the licensing phase. The regulator must be
present at all levels, and observant of the participants' different needs and roles
played on the national, regional and local level.

A well structured, but flexible, EIA appear to be an efficient "vehicle" for public
participation. However, it is believed that the EIA should be complemented with
hearings, in both the pre-licensing and licensing phases, since this is believed to
increase the transparency of the decision making process. Such hearings should be
designed to avoid adversarial situations because it would counteract
communication between stakeholders.
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