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1. Introduction

The disposal of the spent nuclear fuel is approaching one of the significant milestones
in Finland. Social debate on the nuclear waste management is going on aiming at a
decision of principle on future directions of spent fuel management. The research so
far has required no political decision.

This current situation is preceded by preparations for two decades carried out by
Posiva Oy who took over the programme managed earlier by Teollisuuden Voima
Oy, one of the country's nuclear power companies. The preparations comprise site
investigations, technical concept development, research into long-term safety and an
environmental impact assessment. The work carried out by Posiva is under regular
assessment by the authorities. Research programmes are drawn up every year and
reports are published for open review. The preparations in the next years to come aim
at starting the construction of the repository in 2010's and the disposal operations are
planned to be started in 2020.

Various stakeholders in Finland are involved in the decision-making process on the
disposal of spent nuclear fuel. The process started when Posiva as an implementer
applied for the Government's Decision in Principle in 1999. The Government made a
favourable decision in December 2000 on the basis of different considerations.
Among the important bases were the preceding favourable decisions made by the
proposed siting municipality and the regulatory authority for radiation safety. At the
moment the members of the Parliament are discussing the principles of the disposal in
order to be able to vote on the Govemment's decision in the springtime.
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This paper discusses similarities and differences between the decisions made so far as
regards the deep repository. The objective is to present the significance of the
decisions from the point of view of an implementer of the repository. The Decision in
Principle does not give any consent to start constructing the repository. Licenses for
construction and operation will be applied for the Government in separate procedures

in the future.

2. The Disposal of the Spent Nuclear Fuel and the Site

The national policy aiming at the disposal of spent nuclear fuel was defined in 1983.
This Government decision defines a site selection programme with successive stages
meaning the following: first several sites for preliminary characterisation, then a few
sites for more detailed characterisation and finally one site for repository. It also
states that the site to be selected has to meet the requirements on the long-term safety.
The safety criteria for the disposal of the spent nuclear fuel consist of general
principles and quantitative criteria for the evaluation of the operational and the long-
term safety. The Nuclear Energy Act of 1987 on its part states among other things the
roles and the responsibilities of different parties as well as defines the political
procedures related to the decisions.

Within this ntional framework safety has fori-ned the grounds for all the scientific
work related to the site selection which Posiva is responsible for. In the early 1980's
the goal was to find areas favourable from the point of view of the rock structure.
Later the goal was to collect representative information at the disposal depth on
structural geology, hydrogeology and hydrogeochemistry.

The site selection itself started with a countrywide survey resulting in 100 possible
sites of which five were selected for preliminary investigations in 1987. After five
years of field investigations three areas were chosen for more detailed investigations
in 1992. In 1999 Posiva proposed one of these as the site of the repository.

The focuses of the studies have been on the one hand on the characteristics of a site.
It means the structure of the bedrock and its stability as well as the groundwater at a
great depth together with its' properties like hydraulic conductivity. On the other
hand the site selection has paid attention to the consequences of an interaction
between the site features and the technical concept.

Collecting data at several sites started in 1987 and it consisted of the rock samples of
the boreholes drilled at various depth and the water samples of the boreholes. The
safety analysis has been carried out five times since 1982. The latest one was
published in 1999. The environmental impacts were assessed by 1999.

All the separate studies and the subsequent synthesis have been made following the
principles of science in general: objectivity, validity and reliability as regards
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theories, data and methods. All work has been open for review and criticism meaning
that the anual research programmes, the investigations and their results have all been
published.

Parallel with the site investigations, the safety analysis, the technical studies and the
environmental impact assessment communication with public has taken place. In the
early days the representatives of the local communities were those mainly
participating in the planning process. In the past few years all those whose
circumstances or interests might be affected by the deep repository have participated
in the debate on the environmental and the social impact.

Posiva stated in 1999 that as far as long-term safety and technical feasibility are
concerned, all sites characterised fulfilled the basic requirements for the safe disposal.
Environmental impact assessment envisaged some differences between the sites. The
flexibility of detailed siting, the possibility of minimising the spent fuel shipments and
the coherent social acceptance spoke in favour of the selection of Olkiluoto at
Eurajoki.

3. Receipt of the Proposal

The Radiation and Nuclear Safety Authority (STUK) gave a statement on the
preliminary safety of the disposal. According to the statement the proposed concept
can be used as the basis of the further research and the development of the disposal in
Finland. Olkiluoto is considered as suitable for the purpose as the other site
candidates are.

The municipality itself made a decision favourable for the proposal. The debate
preceding the municipal council's decision dealt with the following issues: the
decision-making system, the impact of the decision on the development of the
municipality and the social acceptance of the decision.

The supervising role of the authorities throughout the whole process was regarded as
probably the most significant. The trust was strengthened when the regulatory body
presented the results of their evaluation of Posiva's application. In addition, the
decision at stake is only one in the sequence of licenses. Also at later stages the
authorities will approve the plans related to the deep repository before proceeding
further.

The members of the local council assessed that the favourable decision offers
possibilities to develop the municipality and the whole region, which stems from the
experiences on nuclear industry. And one of the factors affecting the decision was the
local support for the project i.e. majority of residents in the municipality is willing to
approve if the authorities accept the concept.
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The Government made a favourable decision on the disposal of the spent nuclear fuel
generated in Finland in December 2000 taking into account the preliminary safety and
the environmental impact assessments as well as the municipality's decision and other
statements required.

The Government came into conclusion that the responsibilities of the nuclear waste
management and the framework e.g. schedule outlined in the legislation are still
relevant. To maintain the know-how requires that the investigations and the planning
should go on. The implementer's expertise and relationship with domestic and
international scientific field is mentioned as an advantage. Posiva's proposal fulfils
the requirements stated in the legislation and has least uncertainties from the point of
view of both the short-term and the long-ten-n safety compared to the other solutions
presented. The deep repository can be regarded as technically feasible. No significant
environmental impact including the social impact is expected on the national or local
level, although there might be some disturbances during the construction phase. The
proposed site is suitable for carrying on the investigations. For several technical and
economic reasons it is rational to dispose of the spent nuclear fuel on one site.

In the Parliament, the first debate gives references to those facts to be stressed before
the MPs make their decision. The most significant issues under discussions are the
technical concept, which should include monitoring, and retrieval and the
Parliament's position in the licensing procedures related to deep repository.
Compared to the local level the discussion is lacking aspects on the future
development of the site.

4 Impact of the Decisions on the Implementer

About twenty years of pioneering and enthusiastic investigations are behind and
twenty years are ahead before the visions and the plans of the deep repository can
become true. Finland has adopted a stepwise approach in the long road of managing
the nuclear waste. The current decision does not give any consent to start constructing
the repository. Both the constructing and the operating licenses must be obtained in
separate procedures. Also both the scientific and the political support of the concept
will be needed in the future again.

The Decision in Principle requires that before entering the construction phase a
number of documents must be prepared by Posiva. This documentation comprises the
safety analysis of the short-term and the long-term of the deep repository, the up-
dated environmental impact assessment and above all, the detailed technical plans.

Reliable investigations are required as stated in the Decision in Principle meaning
that they should cover those aspects still having great uncertainties. In addition it
means that the results of the scientific work should be constantly subject to
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assessment. Reviewing of the scientific methods and results guarantees the grounds of
reliable information. The research to be carried out must be trustworthy.

Scientific information is undoubtedly an important factor and a starting point when
e.g. politicians decide on licences for construction and operation of the deep
repository in the future, too. However, practical experience shows that research
results are not enough on their own in decision-making. The reports on the
investigations on the disposal are rather useless for the great majority of people, who
do not have a suitable educational or professional background. Often also the scarcity
of time available affects processing the information. Those who are not familiar with
scientific data simply have to trust on scientists and regulators when they make
decisions on licences of the deep repository

The information has to give answers to the questions posed regardless of decision-
makers' background that, however, have an essential impact on the questions posed.
The implementer needs to pay attention to the variety of questions and proposals. The
implementer has to approve that there are no wrong opinions, only different ones all
stemming from a variety of needs.

If the needs of information are not translated or understood they lead to a situation in
which different parties think they talk about the same thing but in practice they talk
over each other. Inevitably it is the scientific language needing to be translated into
every day language. Those who for some reason understand the topic discuss with
each other while others are left alone with their own thoughts sometimes even
regarded as simple or difficult to understand. In an extreme case those who are not
familiar with the subject are only receivers of information.

According to Posiva's recent experiences, the safety of the deep repository is much
more than the radionuclide transport analyses and the dose calculations or the
probabilities. The safety comprises public concerns about abnormal situations during
the operation of the repository or during the transportation of the spent nuclear fuel as
well as the consequences on living conditions.

5. The Future in the Light of Decisions

The Decision in Principle has an impact on the planning of the future work and its
contents. The objectives of Posiva's work are to verify the present conclusions on the
site suitability, the definition and the identification of the suitable rock volumes for
the repository space and the characterisation of the target host rock for the repository
design, the safety assessment and the planning of the construction. In order to reach
the objectives the detailed research will continue and an underground rock
characterisation facility will be constructed. In the future necessary licenses to
construct and operate the deep repository will be applied for the Government.
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Posiva's work will also further be guided by the legislation. Requirements stemming
from the Nuclear Energy Act still remain. Parallel there are other requirements also
controlling the construction of the underground rock characterisation facility. The
requirements to be fulfilled will be found in the legislation on the environmental
impact assessment, the land use and the construction, which all have at least one thing
in common: they require public participation in planning processes.

The future offers numerous challenges as far as the information to be produced is
concerned. The results of the scientific work should be presented in a way not
breaking the rules of science on the cost of popularity. At the same time the same
information should be easy to understand and discuss. As far as our experiences are
concerned, the safety of the deep repository is understood in a variety of ways of
which none is necessarily wrong. The information should be able to give answers to a
wide range of questions posed by different stakeholders. In order to do so it is
necessary that the communication continues.
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