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To

The Government
Ministry of Environment and Natural Resources
103 33 Stockholm

SKI's Evaluation of SKB's Supplement to
RD&D Programme 92

On December 16,1993, the Government decided (M93/2525/6), with regard to the 1992
Programme for Research, Development, Demonstration and Other Measures (RD&D
Programme 92), compiled by the Swedish Nuclear Fuel and Waste Management Co
(SKB) in accordance with Section 12 of the Act on Nuclear Activities, that RD&D
Programme 92 should be supplemented by SKB in the manner specified in the decision.
On August 19,1992, SKB submitted the requested supplement to the Swedish Nuclear
Power Inspectorate (SKI).

SKI has examined the supplement and has requested and obtained comments from a large
number of reviewing bodies. SKI hereby submits the documents on the matter along with
its own review report. The review report contains an evaluation of SKB's supplement in
relation to the government decision and certain recommendations for the structuring of the
licensing procedure for planned facilities. These recommendations have taken into
account the statements of the reviewing bodies.

Summary of SKI's Evaluation and Recommendations

General Evaluation

SKI finds that with regard to siting, safety assessment and commitments at different
decision times, SKB has submitted the supplementary information which was requested
in the government decision of December 16,1993. However, the report is partially
incomplete in terms of design specifications for the repository and canister.

The general studies now being carried out by SKB should be reported before additional
feasibility studies are started and no later than in connection with R&D Programme 1995.
The siting factors and criteria specified by SKB comprise a suitable basis for further
siting work but the requirements need to be continuously defined and quantified. A
programme for the site investigations should be submitted before the investigations are
initiated. The programme should specify which safety-related site characteristics can
actually be measured and how it is intended that they should be measured. SKB should
also re-examine these issues in the R&D programme which it submits in 1995.

SKI would like to emphasize that SKB must establish the specifications for the design
and manufacturing of canisters. In SKI's view, SKB should specify, by R&D
Programme 1995, its plans for preparing the performance requirements which are
primarily, but not exclusively, based on the role of the canister in the final disposal
system, evaluated on the basis of performance, simulations and safety assessments, its
plans for the development of technology, on an industrial scale, for the manufacturing



and sealing of canisters as well as its plans for qualifying the canisters for final disposal.
A plan for the structuring of safety assessments for the operation of the encapsulation
plant and the repository should also be specified no later than by R&D Programme 1995.
The plans should be adequately coordL ited with SKB's plans for the design of the
encapsulation plant.

Recommendations to the Government concerning Guidelines for the
Licensing Process

Coordinated Licensing

In SKI's view, it is particularly important to secure a coordinated licensing process, in
accordance with different laws. SKI proposes that the Government should, already at
this stage, establish guidelines, in a suitable form, for how SKB, the municipalities and
the regulatory authorities should best prepare for the licensing process. SKI
recommends that in the guidelines the Government should specify that the matters
which are subjected to licensing in accordance with the Act concerning the Management
of Natural Resources etc. (Natural Resources Act) etc. and the Act on Nuclear Activities
should be coordinated so that the statement by the municipality under the Natural
Resources Act can be based on the statements of the regulatory authorities in accordance
with both acts.

In order to support a coordinated licensing process, SKI proposes that the Government
should establish that a detailed characterization, which entails the construction of tunnels
or shafts and investigations of the rock at repository depth, must be regarded as the start
of work on a nuclear installation and, therefore, should be licensed in accordance with the
Naturai Resources Act as well as the Act on Nuclear Activities.

Independent Expert Review

SKI finds it appropriate that the Swedish Council on Nuclear Waste (KASAM), as an
independent expert group, should review and submit a statement upon the completeness
and quality of the basis for decision-making, from the standpoint of safety and radiation
protection, as a step in the preparation of SKI's evaluation and statement to the
Government on the licensing of repositories under the Act on Nuclear Activities.
KASAM would thereby assume a role which corresponds to SKI's reactor safety board,
which is prescribed in KASAM's directive. In principle, it is sufficient that the
responsibility for obtaining such a statement should be included in the description of
SKI's tasks. However, if considered suitable, the Government can specify such a
responsibility in SKI's and the Swedish Radiation Protection Institute's directives.

Insight into and Involvement in the Preparation of Environmental Impact Statements
(EIS)

If all parties concerned are to have insight into and be involved in decision-making, it is
not sufficient to specify how licensing should be carried out when the application has
already been submitted.

As many of the reviewing bodies maintain, a process of consultation, where all the
parties have the necessary understanding of the issue, and which is based on openness
and clarity is necessary, already at the stage when the basis for the application is being
prepared. Such an Environmental Impact Assessment (EIA), should be started
immediately. It is the nuclear power industry which is responsible for proposing
solutions, adopting the measures and carrying out the studies that are necessary.



However, the different parties in the society at large, including the municipalities
concerned, are entitled, by law, to make demands. If SKB alone organized such a
process of consultation, it would be possible to call into question its credibility. For the
encapsulation plant, an EIA has been initiated where the chairman is a representative from
the council of the county of Kalmar. However, studies on the entire final disposal
system, including the site selection, will affect several municipalities and county councils.
SKI is prepared to assume the responsibility for coordinating the EIA for the entire final
disposal system, in close cooperation with SSI. However, the view has been put forward
that the person who organizes the consultation process should be independent from the
different regulatory authorities. One alternative could be for the Government to appoint an
expert with the task of coordinating the EIA. SKI proposes that the Government
should consider these alternatives and then provide general guidelines for how the
consultation process prior to submitting the application should be organized.

Compensation to the Municipalities

SKI proposes that the Government should adopt the measures necessary to allow
disbursements to be made to the municipalities concerned, including municipalities which
are affected by feasibility studies, from the funds which have been set aside under the
Financing Act (1992:1537).

Responsibility after Repository Closure

SKI proposes, like SSI, that the question of exactly when the reactor owners have
fulfilled their obligations, and who should then assume the responsibility for the
repository, should be investigated and established. This is necessary taking into account
the question of financial guarantees from the reactor owners as well as on account of the
requirement that the municipalities concerned must be able to understand the extent of the
long-term commitment which can be involved when the decision is taken to locate a
repository in a particular municipality.

Conditions for the Licensing of Facilities

Independently of the above statements regarding preparation and licensing, SKI finds that
the following conditions should be established in order to initiate the licensing, in
accordance with the Act on Nuclear Activities and the Natural Resources Act, of the first
facility in the system for the final disposal of spent nuclear fuel, i.e. in all likelihood, the
encapsulation plant.

• SKB must submit an in-depth analysis and evaluation of alternatives to the
selected method. SKB must also motivate the choices that have been
made. This document must also include a zero-altemative scenario
involving prolonged interim storage of the waste as well as different
design details for the selected alternative.

• SKB must present a complete safety assessment of the final disposal
system specifying the performance requirements on the canister, the
encapsulation process and the repository design as well as the
requirements which must be made on site characteristics to attain the
specified level of safety and radiation protection.

• SKB muit demonstrate that sealed canisters of required and verifiable
quality, in accordance with the design specifications, can be mass
produced.



* SKB must demonstrate, through site investigations of the required scope,
the existence of a site which fulfils the requirements, in accordance with
the above-mentioned safety assessment, on characteristics which can be
measured through site investigations.

SKI has the authority, in accordance with Sections 3a and 24 of the Ordinance (1984:14)
on Nuclear Activities, to require such information in order to prepare the licensing actions
in accordance with the Act on Nuclear Activities. However, with regard to the
importance, as a matter of principle, of the conditions and the fact that the Government is
the ultimate licensing body, SKI proposes that the Government should establish the
conditions, in the previously proposed guidelines, for example.

SKI's Evaluation

SKI's evaluation of SKB's supplement to RD&D 1992 is summarized below. A more
detailed discussion, including the statements of the various reviewing bodies, is
presented in a special review report (attached).

SKB's Report

SKI finds, like several reviewing bodies, that in terms of siting, safety assessment and
commitment, SKB has submitted the information that was requested in the government
decision of December 16,1993. However, in terms of design specifications fora
repository and canister, the infonnation is partially incomplete.

Siting

In SKI's view, as in the view of the National Environmental Protection Agency and the
Swedish Association of Local Authorities, the general studies now being conducted by
SKB should be reported before more feasibility studies are initiated. SKI considers that
this should be carried out no later than when SKB submits its R&D Programme 1995.

Li SKI's view, as in the view of the Swedish Radiation Protection Institute (SSI) and the
National Housing Board, the siting factors and criteria that SKB specifies are a suitable
basis for further siting work. Several reviewing bodies, including the Environmental
Protection Agency, specify additional factors which should be investigated. SKI also
maintains that the requirements must be specified and quantified in a continuous process.
SKI further considers that a programme for the site investigations should be described
before the investigations are initiated. The programme should show which of the safety-
related site characteristics in the safety assessment can actually be measured and
quantified and specify how the measurements will be carried out. SKB should also
resume an investigation of these issues in its R&D Programme 1995.

SKI has also observed, as have several of the reviewing bodies, that SKB's proposal to
select one of the sites for site investigation before all the feasibility studies have been
conducted would make it difficult to achieve a systematic and clear selection process. If
SKB, nevertheless, should select the first site before all the feasibility studies have been
conducted, SKB should be aware, in doing so, that the information on which this
decision is made must still be adequate before a site for detailed characterization is
selected. In SKI's view, in such a situation, it might be necessary to conduct more than
two site investigations.



Design Specifications

SKI largely supports SKB's plans with regard to rock engineering and backfilling
methods. The plans described by SKB for the development of encapsulation technology
provide an adequate description of how the actual plant must be constructed and operated.
On the other hand, SKB's description of the design, manufacturing and sealing of the
canisters as well as its description of the equipment in the encapsulation plant is
incomplete.
In SKI's view, considerable development work remains to be earned out before canisters
with suitable and quality-assured properties can be mass produced. Therefore, SKI
considers that it is of essential importance for the programme that SKB should
concentrate on pursuing this work. SKI wishes to particularly emphasize the necessity of
SKB establishing the basis for the design and manufacturing of the canisters. In SKI's
view, SKB must describe its plans for the following work, no later than in R&D
Programme 1995:

• Specification of performance requirements. The requirements must
primarily be based on the role of the canister in the final disposal system
evaluated on the basis of performance and safety assessments. Apart from
this, the performance requirements mainly apply to encapsulation,
handling and transportation.

• The development of technology, on an industrial scale, for the manu-
facturing and sealing of canisters as well as for testing and quality control.

• The qualification of canisters for final disposal. The specification of
requirements on design, manufacturing and sealing (operational
requirements). The analysis and reporting of relationships between
performance and operational requirements.

The plans should include an account of the results which have been obtained so far as
well as any further knowledge SKB considers to be necessary. SKB should also
consider what work it is worth carrying out on the design of the encapsulation plant, and
the scope of such work, before further development work on a method for the
manufacturing and sealing of the canister has been concluded.

Safety Assessment

In SKI's view, SKB's plans to carry out safety assessments in connection with decision-
making and licence applications are feasible. However, it will be necessary to also use
safety assessments when SKB develops a programme for site investigations and
develops design specifications for the canister so that general safety targets can be related
to measurable and quantifiable site and canister characteristics.

In SKI's view, as in the view of the municipality of Oskarshamn, SKB needs to develop
a programme for the assessment of safety in connection with the operation of the
encapsulation plant and the repository. A plan for this work should be included in R&D
Programme 1995, at the latest. In general, in SKI's view, SKB's planned structuring of
the safety assessment work will comprise an adequate starting point for a dialogue
between different parties on what safety assessments should contain and how they should
be structured, in principle. The municipality of Oskarshamn and other reviewing bodies
have stated the need for such a dialogue.



Commitments

SKB's description of commitments shows that a considerable commitment to the
proposed final disposal method is involved if the encapsulation plant is constructed or if
the detailed characterization is carried out. SKI also wishes to point out the situation
which can arise if, in connection with the evaluation of the first stage of the deposition of
canisters proposed by SKB, SKB should draw the conclusion to take radical measures,
such as to abandon the site and locate a new site for the repository.

EIA and the Decision-Making Process

In addition to the supplement requested by the Government, SKB as well as a large
number of reviewing bodies maintain that there is a need to examine issues relating to the
decision-making process and formal procedures for handling the matter as well as a need
to examine issues relating to the consultation process, the EIA, which should be carried
out before applications are submitted. SKI has, therefore, opted to state its view on these
issues as well.

Coordinated Licensing Process

In SKI's view, as in the view of several of the reviewing bodies, including the
municipality of Oskarshamn, it is particularly important to secure a coordinated licensing
process in accordance with different laws. SKI recommends that the Government should,
already at this stage and in a suitable form, provide guidelines for how SKB, the
municipalities and the regulatory authorities should best prepare for the licensing process.
SKI recommends that, in the guidelines, the Government should specify that the maners
which are subjected to licensing in accordance with the Natural Resources Act and the Act
on Nuclear Activities should be coordinated so that the statements of the municipalities,
under the Natural Resources Act, can oe based on the statements of the regulatory
authorities in accordance with both acts. Issues concerning the municipal veto, issues
concerning which parties can request supplementary information and issues concerning
the length of the review periods must, therefore, be taken into consideration.

SKI, like the National Housing Board, considers that a detailed characterization which
involves the construction of tunnels or shafts and the investigation of the rock at
repository depth, must be considered as the start of work on a nuclear facility and must
be licensed in accordance with the Natural Resources Act as well as the Act on Nuclear
Activities. A clear decision regarding this matter should give more support to a
coordinated licensing process. Shafts and tunnels will comprise components of the
repository if the detailed characterization leads to the construction of a repository.
Therefore, from the technical point of view, it is important that the design of
constructions built into the rock should be licensed in terms of their impact on the safety
of a future repository.

Independent Expert Review

In SKI's view, as in the view of the National Housing Board, it is suitable for an
independent board of experts to review the completeness and quality of the information
used in the decision-making, with regard to safety and radiation protection, as a stage in
the preparation of SKI's statement to the Government on permission for final disposal
facilities in accordance with the Act on Nuclear Activities. It should not be necessary to
set up any new bodies to carry out this task. With regard to licensing in accordance with
the Act on Nuclear Activities and the Radiation Protection Act, KASAM is expected to fill
such a role, which is specified in KASAM's directive: SKI and SSI are entitled to obtain



KASAM's review statement on important nuclear waste issues. In this respect. KASAM
would assume a role which corresponds to SKI's reactor safety board. In princip'e, it is
sufficient that the obligation to obtain such a statement should be specified in the
description of SKI's tasks. However, the Government can. naturally, if suitable, include
such an obligation in SKI's and SSI's directives. The impact of the facilities on the
environment is hardly different from that of normal industrial facilities, apart from those
aspects relating to nuclear safety and radiation protection. In the case of normal industrial
facilities, an independent board of experts is normally not needed. In addition, it should
be emphasized that the composition of SKI's and SSI's boards which comprise
politically elected representatives as well as experts in various fields means that support
during the different stages of the decision-making process can be obtained on condition
that the boards are kept in their current form.

Insight and Involvement in the Preparation of Environmental Impact Statements (EIS)

However, if the parties concerned are to have insight into and be involved in decision-
making, it is not sufficient to specify how licensing should be carried out when the
application has already been submitted. As many of the reviewing bodies maintain, a
process of consultation where all the parties are informed, based on openness and clarity,
is necessary, already at the stage when the application is prepared. Such an EIA, should
be started immediately. It is recommended that the Govemment should weigh up different
alternatives and then provide general guidelines on how this consultation process prior to
submitting the application should be organized.

It is the nuclear power industry which is responsible for proposing solutions, adopting
the measures and carrying out the studies that are necessary. However, the different
parties in the society at large, including the municipalities concerned, are entitled, by law,
to make demands. If SKB alone organized such a process of consultation, it would be
possible to call into question its credibility. For the encapsulation plant, an EIA has been
initiated where the chairman is a representative from the council of the county of Kalmar.
However, studies on the entire final disposal system, including the site selection, will
affect several municipalities and county councils.

Since SKI already has the task, at present, of coordinating the preparation of licensing in
accordance with the Act on Nuclear Activities, which will probably be the most important
licensing action with regard to the nuclear waste facilities in question, SKI is prepared to
assume responsibility for the coordination of the EIA for the entire final disposal system.
If SKI is given this task, SKI will take the initiative, in cooperation with other
authorities, to immediately organize a consultation process, primarily between the
regulatory authorities, SKB, the municipalities which are currently the subject of
feasibility studies as well as the county councils in question.

Certain environmental organizations and other reviewing bodies have maintained that the
EIA should be coordinated by a body that is independent of the different regulatory
authorities. This would not mean that the authorities' tasks of evaluating SKB's work
within their respective areas of responsibility would change. One alternative would be for
the Government, with regard to the special nature of these licensing matters, to appoint,
according to the ordinance of committees, an expert with the task of coordinating the
preparation of the necessary information to support decision-making. However, it is
essential that the obvious willingness to consult with each other, which various parties
have testified to, should not be affected. In order for the coordinator to gain general
respect, SKI considers that it is essential that the task should be limited to organizing the
process of consultation and not include the task of reviewing and commenting on the
contents of the EIS which is prepared. It is the nuclear power industry that has the task of
adopting the measures and conducting the studies which are necessary for the final
disposal of spent nuclear fuel and nuclear waste. SKI prepares the licensing action in



accordance with the Act on Nuclear Activities and the Government makes the decision in
accordance with the Natural Resources Act and the Act on Nuclear Activities. The most
important functions for the person who is in charge of organizing the process of
consultation are to summon the various parties to meetings, document these meetings,
organize official hearings etc.

SKI agrees with SSI in that the EIA which should now be initiated relating to the final
disposal system will involve an intensive dialogue with SKB on certain issues which are
dealt with when, in accordance with Section 12 of the Act on Nuclear Activities, SKB's
research and development programme is reviewed every three years. However, SKI
considers that, even in the future, there is a need for the industry tc have a long-term
research and development programme. Furthermore, the research programme deals with
several issues, including the decommissioning of nuclear power plants, which will not
directly determine whether a licence is granted for the encapsulation plant or a detailed
characterization. Thus, in SKI's view, it is reasonable to retain the evaluation of the
research and development programme in its present form. However, SKI is of the
opinion that the issues that are directly linked to future licensing actions, where SKI and
other parties can establish requirements on the information used in the decision-making
process, should be removed from the R&D Programme and treated continuously in the
EIA.

Funding for Municipalities

For the consultation process to work, the parties concerned must have sufficient
resources to participate in it. Since the facilities are of national interest and since a greater
number of municipalities are affected than just those where the facilities are actually
located, it is not reasonable for the municipalities themselves to bear their costs.
Furthermore, municipalities which are located next to a municipality where investigations
are in progress may also be affected. Bearing in mind the distinct replies given by the
reviewing bodies on this matter, especially the various municipalities. SKI also believes
that funding for the municipalities concerned, including those affected by feasibility
studies, is a necessary condition for the voluntary participation of municipalities in the
siting work. SKI recommends that the Government should adopt the measures which are
necessary to enable funds to be disbursed to the municipalities concerned, including
municipalities affected by the feasibility studies, from the funds which have been set
aside in accordance with the Act (1992:1537) on the Financing of Future Expenses
arising from Spent Nuclear Fuel etc.

Responsibility after Closure

SKI recommends, like SSI, that the question of exactly when the reactor owners have
fulfilled their obligations, and who should then assume the responsibility for the
repository, should be investigated and established. This is necessary taking into account
the question of financial guarantees from the reactor owners as well as so that the
municipalities involved in the site selection process can understand the extent of the long-
term commitment which may be involved when the decision is taken to locate a repository
in a particular municipality. In this context, SKI also wishes to refer to SKI's report
(SOU 1994:107 and SOU 1994:108) "More Secure Financing of the Future Expenses of
Nuclear Waste." (In Swedish).

Conditions for the Licensing of Facilities

In order to establish the requirements which the regulatory authorities will make on the
encapsulation plant and repository, SKI, like SSI, is currently preparing regulations and
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general recommendations where safety requirements as well as requirements on the
supporting information for decision-making in connection with licensing will be specified
in detail. When the proposed regulations and general recommendations are drawn up.
SKI will circulate them to the parties involved for comments, in accordance with normal
procedure.

SKI's view is that constructing the encapsulation plant and carrying out the detailed
characterization involves such large commitments that decisions on these cannot be made
before the suitability of the proposed final disposal method has been established. This
approach is shared by SSI. the National Housing Board and the Swedish Association of
Local Authorities. Independently of the above statements regarding preparation and
licensing, the following conditions should therefore be established in order to initiate the
licensing, in accordance with the Act on Nuclear Activities and the Natural Resources
Act. of the first facility in the system for the final disposal of spent nuclear fuel. i.e. in all
likelihood, the encapsulation plant.

• SKB must submit an in-depth analysis and evaluation of alternatives to the
selected method. SKB must also motivate the choices that have been
made. This document must also include a zero-alternative scenario
involving prolonged interim storage of the waste as well as different
design details for the selected alternative.

• SKB must present a comprehensive safety assessment of the final disposal
system which includes the performance requirements which must be made
with regard to the canister, the encapsulation process and the repository
design as well as the requirements which must be made on site
characteristics to attain the specified level of safety and radiation
protection.

• SKB must demonstrate that sealed canisters of required and verifiable
quality, in accordance with the design specifications, can be mass
produced.

• SKB must demonstrate, through site investigations of the required scope,
the existence of a site which fulfils the requirements, in accordance with
the above-mentioned safety assessment, on characteristics which can be
measured through site investigations.

In SKI's view, the last condition probably cannot be fulfilled before SKB has carried out
the planned site investigations.

According to Sections 3a and 24 of the Ordinance (1984:14) on Nuclear Activities. SKI
has the authority to set requirements as regards the information required for the
preparation of licensing actions in accordance with the Act on Nuclear Activities.
However, with regard to the importance of the conditions, as a matter of principle, and
the fact that the Government is the ultimate licensing body, SKI recommends that the
Government should establish the conditions, through the previously proposed guidelines,
for example.



This matter has been decided upon by SKI's Board. The following board members have
taken part: Högberg (Chairman), Bergman. Danielsson. Klingvall. Larsson. Lében and
Sjöström. SKI officials Andersson, Sjöblom and Norrby (rapporteur) have participated
in the final handling of this matter.

Swedish Nuclear Power Inspectorate

Lars Högberg

/Sören Norrby

10



Copies have been distributed to:

Swedish Cab < et Office
Ministry of Iitcustry and Commerce
Information Service of the Swedish Riksdag

The National Council for Nuclear Waste (KASAM)

County Council, Halland
County Council, Malmö
County Council, Kalmar
County Council, Västerbotten
County Council, Uppsala

The Swedish Nuclear Fuel and Waste Management Company (SKB)
Sydkraft AB
Baisebäck Kraft AB
OKGAB
Vattenfall AB
Vattenfall AB, Ringhals Nuclear Power Plant
Forsmarks Kraftgrupp AB
Studsvik AB

Local Safety Committee, Ringhals Nuclear Power Plant
Local Safety Committee, Oskarshamn Nuclear Power Plant
Local Safety Committee, Forsmark Nuclear Power Plant
Local Safety Committee, Barsebäck Nuclear Power Plant
Local Safety Committee, Studsvik AB's Nuclear Installations

The Finnish Centre for Radiation and Nuclear Safety
Norwegian Radiation Protection Authority
Ministry of the Interior, Emergency Management Agency, Denmark

Swedish IAEA Delegation
Swedish OECD Delegation

Reviewing Bodies, see list on next page.
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Reviewing Bodies

ABB Atom
National Board of Occupational Safety and Health
Waste Chain
National Housing Board
Chalmers University of Technology
People's Campaign against Nuclear Power-Nuclear Weapons
Swedish Council for Planning and Coordination of Research
Fortifications Administration National Defence Research Institute
Council for Research in the Humanities and Social Sciences
Luleå University
Academy of Engineering Sciences
National Chemicals Inspectorate
Royal Academy of Sciences
Swedish Association of Municipalities with Nuclear Reactors (KSO)
Local Safety Committee, Studsvik AB's Nuclear Installations
Local Safety Committee, Oskarshamn Nuclear Power Plant
Local Safety Committee, Forsmark Nuclear Power P'ant
Local Safety Committee, Barsebäck Nuclear Power Plant
Local Safety Committee, Ringhals Nuclear Power Plant
County Council, Halland
County Council, Kalmar
County Council, Västerbotten
County Council, Uppsala
County Council, Södermanland
County Council, Malmö
Municipality of Mala
Environmental Centre/Uppsala
Swedish Natural Science Research Council
NUTEK
Municipality of Oskarshamn
The Central Board of National Antiquities
National Archives
National Environmental Protection Agency
Swedish Geotechnical Institute
Swedish Radiation Protection Institute (SSI)
National Board of Civil Defence, Rescue and Fire Services
Municipality of Storuman
Studsvik AB
National Board of Pychological Defence
Board of Technical Accreditation
Swedish Society for the Conservation of Nature
Swedish Association of Local Authorities
Geological Survey of Sweden
Swedish Testing and Research Institute
Swedish University of Agricultural Sciences
Institute of Technology, Stockholm
University of Gothenburg
Umeå University
Linköping University
University of Lund
University of Stockholm
University of Uppsala
National Board of Civil Emergency Preparedness
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Summary and Conclusions

SKB's Evaluation

SKI finds that with regard to siting, safety assessment and commitments at different
decision times, SKB has submitted the supplementary information which was requested
in the government decision of December 16,1993. However, the report is partially
incomplete in terms of design specifications for the repository and canister.

Siting

In SKI's view, as in the view of the National Environmental Protection Agency and the
Swedish Association of Local Authorities, the general studies now being conducted by
SKB should be documented before additional feasibility studies are initiated. SKI
considers that this should be carried out no later than when SKB submits its R&D
Programme 1995.

In SKI's view, as in the view of the Swedish Radiation Protection Institute (SSI) and the
National Housing Board, the siting factors and criteria that SKB specifies are a suitable
basis for further siting work. Several reviewing bodies, including the Environmental
Protection Agency, specify additional factors which should be investigated. SKI also
maintains that the requirements must be specified and quantified on a continuous basis.
SKI further considers that a programme for the site investigations should be described
before the investigations are initiated. The programrpe should show which of the safety-
related site characteristics in the safety assessment can actually be measured and
quantified and specify how the measurements will be carried out. SKB should also re-
examine these issues in its R&D Programme 1995.

SKI has also observed, as have several of the reviewing bodies, that SKB's proposal to
select one of the sites for site investigation before all the feasibility studies have been
conducted would make it difficult to achieve a systematic and clear selection process. If
SKB, nevertheless, should select the first site before all the feasibility studies have been
conducted, SKB should be aware, in doing so, that the information on which this
decision is made must still be adequate before a site for detailed characterization is
selected. In SKI's view, in such a situation, it might be necessary to conduct more than
two site investigations.

Design Specifications

SKI largely supports SKB's plans with regard to rock engineering and backfilling
methods. The plans described by SKB for the development of encapsulation technology
provide an adequate description of how the actual plant must be constructed and operated.
On the other hand, SKB's description of the design, manufacturing and sealing of the
canisters as well as its description of the equipment in the encapsulation plant is
incomplete.

In SKI's view, considerable development work remains to be carried out before canisters
with suitable and quality-assured properties can be mass produced. Therefore, SKI
considers that it is of essential importance for the programme that SKB should
concentrate on pursuing this development work. SKI wishes to particularly emphasize
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the necessity of SKB establishing the basis for the design and manufacturing of the
canisters. In SKI's view, SKB must describe its plans for the following work, no later
than in R&D Programme 1995:

• Specification of performance requirements. The requirements must
primarily be based on the role of the canister in the final disposal system
evaluated on the basis of performance and safety assessments. Apart from
this, the performance requirements mainly apply to encapsulation,
handling and transportation.

• The development of technology, on an industrial scale, for the
manufacturing and sealing of canisters as well as for testing and quality
control.

• The qualification of canisters for final disposal. The specification of
requirements on design, manufacturing and sealing (operational
requirements). The analysis and reporting of relationships between
performance and operational requirements.

The plans should include an account of the results which have been obtained so far as
well as any further knowledge SKB considers to be necessary. SKB should also
consider what work it is worth carrying out, and the scope of such work, on the design
of the encapsulation plant before further development work on a method for the
manufacturing and sealing of the canister has been concluded.

Safety Assessment

In SKI's view, SKB's plans to carry out safety assessments in connection with decision-
making and licence applications are feasible. However, it will be necessary to also use
safety assessments when SKB develops a programme for site investigations and
develops design specifications for the canister so that general safety targets can be related
to measurable and quantifiable site and canister characteristics.

In SKI's view, as in the view of the municipality of Oskarshamn, SKB needs to develop
a programme for the assessment of safety in connection with the operation of the
encapsulation plant and the repository. A plan for this work should be included in R&D
Programme 1995, at the latest. In general, in SKI's view, SKB's planned structuring of
the safety assessment work will comprise an adequate starting point for a dialogue
between different parties on what safety assessments should contain and how they should
be structured, in principle. The municipality of Oskarshamn and other reviewing bodies
have stated the need for such a dialogue.

Commitments

SKB's description of commitments shows that a considerable commitment to the
proposed final disposal method is involved if the encapsulation plant is constructed or if
the detailed characterization is carried out. SKI also wishes to point out the situation
which can arise if, in connection with the evaluation of the first stage of the deposition of
canisters proposed by SKB, SKB should draw the conclusion to take radical measures,
such as to abandon the site and locate a new site for the repository.
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EIA and the Decision-Making Process

In addition to the supplement requested by the Government, SKB as well as a large
number of reviewing bodies maintain that there is a need to examine issues relating to the
decision-making process and formal procedures for handling the matter as well as a need
to examine issues relating to the consultation process, the EIA, which should be carried
out before applications are submitted. SKI has, therefore, opted to state its view on these
issues as well.

Coordinated Licensing Process

In SKI's view, as in the view of several of the reviewing bodies, including tne
municipality of Oskarshamn, it is particularly important to secure a coordinated licensing
process in accordance with different laws. SKI recommends that the Government should,
already at this stage and in a suitable form, provide guidelines for how SKB, the
municipalities and the regulatory authorities should best prepare for the licensing process.
SKI recommends that, in the guidelines, the Government should specify that the matters
which are subject to licensing in accordance with the Natural Resources Act and the Act
on Nuclear Activities should be coordinated so that the statements of the municipalities,
under the Natural Resources Act, can be based on the statements of the authorities in
accordance with both acts. Issues concerning the municipal veto, issues concerning
which parties can request supplementary information and issues concerning the length of
the review periods must, therefore, be taken into consideration.

SKI, like the National Housing Board, considers that a detailed characterization which
involves the construction of tunnels or shafts and the investigation of the rock at
repository depth, must be considered as the start of work on a nuclear facility and must
be licensed in accordance with the Natural Resources Act as well as the Act on Nuclear
Activities. A clear decision regarding this matter should give more support to a
coordinated licensing process. Shafts and tunnels will comprise components of the
repository if the detailed characterization leads to the construction of a repository.
Therefore, from the technical point of view, it is important that the design of
constructions built into the rock should be licensed in terms of their impact on the safety
of a future repository.

Independent Expert Review

In SKI's view, as in the view of the National Housing Board, it is suitable for an
independent board of experts to review the completeness and quality of the information
used in the decision-making, with regard to safety and radiation protection, as a stage in
the preparation of SKI's statement to the Government on permission for final disposal
facilities in accordance with the Act on Nuclear Activities. It should not be necessary to
set up any new bodies to carry out this task. With regard to licensing in accordance with
the Act on Nuclear Activities and the Radiation Protection Act, KASAM is expected to fill
such a role, which is specified in KASAM's directive: SKI and SSI are entitled to obtain
KASAM's review statement on important nuclear waste issues. In this respect, KASAM
would assume a role which corresponds to SKI's reactor safety board. In principle, it is
sufficient that the obligation to obtain such a statement should be specified in the
description of SKI's tasks. However, the Government can, naturally, if suitable, include
such an obligation in SKI's and SSI's directives. The impact of the facilities on the
environment is hardly different from that of normal industrial facilities, apart from those
aspects relating to nuclear safety and radiation protection. In the case of normal industrial
facilities, an independent board of experts is normally not needed. In addition, it should
be emphasized that the composition of SKJ's and SSI's boards which comprise
politically elected representatives as well as experts in various fields means that support
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during different stages of ir.e decision-making process can be obtained on condition that
the boards are kept in their current form.

Insight and Involvement in the Preparation of Environmental Impact Statements (EIS)

However, if the parties concerned are to have insight into, and be involved in decision-
making, it is not sufficient to specify how licensing should be carried out when the
application has already been submitted. As many of the reviewing bodies maintain, a
process of consultation where all the parties are informed, based on openness and clarity,
is necessary, already at the stage when the application is prepared. Such an EIA should
be started immediately. It is recommended that the Government should weigh up different
alternatives and then provide general guidelines on how this consultation process prior to
submitting the application should be organized.

It is the nuclear power industry which is responsible for proposing solutions, adopting
the measures and carrying out the studies that are necessary. However, the different
parties in the society at large, including the municipalities concerned, are entitled, by law,
to make demands. If SKB alone organized such a process of consultation, it would be
possible to call into question its credibility. For the encapsulation plant, an EIA has been
initiated where the chairman is a representative from the council of the county of Kalmar.
However, studies on the entire final disposal system, including the site selection, will
affect several municipalities and county councils.

Since SKI already has the task, at present, of coordinating the preparation of licensing in
accordance with the Act on Nuclear Activities, which will probably be the most important
licensing action with regard to the nuclear waste facilities in question, SKI is prepared to
assume responsibility for the coordination of the EIA for the entire final disposal system.
If SKI is given this task, SKI will take the initiative, in cooperation with other
authorities, to immediately organize a consultation process, primarily between the
regulatory authorities, SKB, the municipalities which are currently the subject of
feasibility studies as well as the county councils in question.

Certain environmental organizations and other reviewing bodies have maintained that the
EIA should be coordinated by a body that is independent of the different regulatory
authorities. This would not mean that the authorities' tasks of evaluating SKB's work
within their respective areas of responsibility would change. One alternative would be for
the Government, with regard to the special nature of these licensing matters, to appoint,
according to the ordinance of committees, an expert with the task of coordinating the
preparation of the necessary information to support decision-making. However, it is
essential that the obvious willingness to consult with each other, which various parties
have testified to, should not be affected. In order for the coordinator to gain general
respect, SKI considers that it is essential that the task should be limited to organizing the
process of consultation and not include the task of reviewing and commenting on the
contents of the EIS which is prepared. It is the nuclear power industry that has the task of
adopting the measures and conducting the studies which are necessary for the final
disposal of spent nuclear fuel and nuclear waste. SKI prepares the licensing action in
accordance with the Act on Nuclear Activities and the Government makes the decision in
accordance with the Natural Resources Act and the Act on Nuclear Activities. The most
important functions for the person who is in charge of organizing the process of
consultation are to summon the various parties to meetings, document these meetings,
organize official hearings etc.

SKI agrees with SSI in that the EIA which should now be initiated relating to the final
disposal system will involve an intensive dialogue with SKB on certain issues which are
dealt with when, in accordance with Section 12 of the Act on Nuclear Activities, SKB's
research and development programme is reviewed every three years. However, SKI
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considers that, even in future, there is a need for the industry to have a long-term research
and development programme. Furthermore, the research programme deals with several
issues, including the decommissioning of nuclear power plants, which will not directly
determine whether a licence is granted for the encapsulation plant or a detailed
characterization. Thus, in SKI's view, it is reasonable to retain the evaluation of the
research and development programme in its present form. However, SKI is of the
opinion that the issues that are directly linked to future licensing actions, where SKI and
other parties can establish requirements on the information used in the decision-making
process, should be removed from the R&D Programme and treated continuously in the
EIA.

Funding for Municipalities

For the consultation process to work, the parties concerned must have sufficient
resources to participate in it. Since the facilities are of national interest and since a greater
number of municipalities are affected than just those where the facilities are actually
located, it is not reasonable for the municipalities themselves to bear their costs.
Furthermore, municipalities which are located next to a municipality where investigations
are in progress may also be affected. Bearing in mind the distinct replies given by the
reviewing bodies on this matter, especially the various municipalities, SKI also believes
that funding for the municipalities concerned, including those affected by feasibility
studies, is a necessary condition for the voluntary participation of municipalities in the
siting work. SKI recommends that the Government should adopt the measures which are
necessary to enable funds to be disbursed to the municipalities concerned, including
municipalities affected by the feasibility studies, from the funds which have been set
aside in accordance with the Act (1992:1537) on the Financing of Future Expenses
arising from Spent Nuclear Fuel etc.

Responsibility after Closure

SKI recommends, like SSI, that the question of exactly when the reactor owners have
fulfilled their obligations, and who should then assume the responsibility for the
repository, should be investigated and established. This is necessary taking into account
the question of financial guarantees from the reactor owners as well as so that the
municipalities involved in the site selection process can understand the extent of the long-
term commitment which may be involved when the decision is taken to locate a repository
in a particular municipality. In this context, SKI also wishes to refer to SKI's report
(SOU 1994:107 and SOU 1994:108) "More Secure Financing of the Future Expenses of
Nuclear Waste." (In Swedish).

Conditions for the Licensing >f Facilities

In order to establish the requirements which the regulatory authorities will make on the
encapsulation plant and repository, SKI, like SSI, is currently preparing regulations and
general recommendations where safety requirements as well as requirements on the
supporting information for decision-making in connection with licensing will be specified
in detail. When the proposed regulations and general recommendations are drawn up,
SKI will circulate them to the parties involved for comments, in accordance with normal
procedure.

SKI's view is that constructing the encapsulation plant and carrying out the detailed
characterization involves such large commitments that decisions on these cannot be made
before the suitability of the proposed final disposal method has been established. This
approach is shared by SSI, the National Housing Board and the Swedish Association of
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Local Authorities. Independently of the above statements regarding preparation and
licensing, the following conditions should therefore be established in order to initiate the
licensing, in accordance with the Act on Nuclear Activities and the Natural Resources
Act, of the first facility in the system for the final disposal of spent nuclear fuel, i.e. in all
likelihood, the encapsulation plant.

• SKB must submit an in-depth analysis and evaluation of alternatives to the
selected method. SKB must also motivate the choices that have been
made. This document must also include a zero-alternative scenario
involving prolonged interim storage of the waste as well as different
design details for the selected alternative.

• SKB must present a comprehensive safety assessment of the final disposal
system which includes the performance requirements which must be made
with regard to the canister, the encapsulation process and the repository
design as well as the requirements which must be made on site
characteristics to attain the specified level of safety and radiation
protection.

• SKB must demonstrate that sealed canisters of required and verifiable
quality, in accordance with the design specifications, can be mass
produced.

• SKB must demonstrate, through site investigations of the required scope,
the existence of a site which fulfils the requirements, in accordance with
the above-mentioned safety assessment, on characteristics which can be
measured through site investigations.

In SKI's view, the last condition probably cannot be fulfilled before SKB has carried out
the planned site investigations.

According to Sections 3a and 24 of the Ordinance (1984:14) on Nuclear Activities, SKI
has the authority to set requirements as regards the information required for the
preparation of licensing actions in accordance with the Act on Nuclear Activities.
However, with regard to the importance, as a matter of principle, of the conditions and
the fact that the Government is the ultimate licensing body, SKI recommends that the
Government should establish the conditions, in the previously recommended guidelines,
for example.
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Introduction

On December 16,1993, the Government decided (M93/2525/6) with regard to the
Programme for Research, Development, Demonstration and Other Measures (RD&D
Programme 1992) which the Swedish Nuclear Fuel and Waste Management Co (SKB)
prepared in accordance with Section 12 of the Act (1984:3) on Nuclear Activities etc, that
RD&D Programme 92 should be supplemented by SKB with respect to the following
points:

• the criteria and methods which conform the basis for the selection of
suitable sites for a repository,

• a programme for the identification of design specifications for an
encapsulation plant and repository,

• a programme for the safety assessments that SKB intends to prepare,

• an analysis of the ways in which different measures and decisions affect
later decisions within the final disposal programme.

The Government also stated that the recommendations given by SKI and KASAM in their
review reports should be taken into consideration in the supplement to the programme.

In its evaluation of SKB's RD&D Programme 92 (March 31, 1993, Dnr. 5.8.921056),
the Swedish Nuclear Power Inspectorate (SKI) found that the description of the
programme fulfils the basic requirements made on a programme for research and
development in accordance with Section 12 of the Act on Nuclear Activities but that SKB
has not yet succeeded in showing, in a coordinated manner, how the work in the various
areas shall be integrated to find a solution, which is of as high a quality as is reasonably
achievable, to the final disposal of spent nuclear fuel. SKI particularly requested
integrated assessments of high quality as a basis for making decisions involving
commitments and requested that the programme should be supplemented on four points.
These points are largely in agreement with the supplementary information requested by
the Government in its decision.

On August 19,1994, SKB submitted the requested supplement to SKI. SKI has now
evaluated the supplement, and not SKB's programme as a whole, and has requested and
obtained comments from a large number of reviewing bodies. In addition to the
supplement requested by the Government, SKB, like a large number of the reviewing
bodies, states that there is a need to examine issues relating to the decision-making
process and formal handling of the issue as well as issues relating to the consultation
process, the Environmental Impact Assessment (EIA), which should be completed before
applications are submitted. SKI has, therefore, decided to also state its view on these
issues. SKI's views, including the statements provided by the various reviewing bodies,
have been compiled in this review report.
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Criteria and Methods which Can Form a Basis for the Selection
of Suitable Sites for a Repository

In its decision on RD&D Programme 92, the Government stated that SKB must describe
"the criteria and methods which can form a basis for the selection of suitable sites for a
repository." The Government also stated that "good public insight (is) desirable in the
selection process." SKB's supplement can be divided into two parts: on the one hand,
factors and criteria and on the other hand, plans for siting.

Factors and Criteria

In its description of factors and criteria for site selection, SKB differentiates between
basic safety requirements on a deep repository and factors or conditions which, at
different stages during the siting work, appear to be favourable, unfavourable or directly
disqualifying for further siting work in a particular area. The siting factors for a certain
stage are determined on the basis of the basic safety requirements and the knowledge
which is available at this stage. Areas which are not expected to fulfil the requirements are
eliminated from further study, whereas more detailed siting studies are carried out for
favourable areas.

SKB provides a qualitative description of the basic safety requirements which will be
made on the deep repository site and discusses how these requirements can be related to
measurable site characteristics. SKB primarily seeks to identify sites with a stable
geochemical and mechanical conditions which has the necessary conditions to contain the
radioactivity inside the repository. Site characteristics which contribute to low
radionuclide releases from exposed fuel and slow radionuclide transport through the rock
are also very important.

SKB also describes siting factors which are important for the construction, performance
and safe operation of the repository, siting factors which are of importance for land use
and general environmental impact as well as siting factors connected to political
considerations and the impact upon society. With regard to the latter, SKB particularly
emphasizes that "the investigation work in different stages, the construction and
commissioning and operation will be carried out on the basis of a democratic decision-
making process."

In the initial siting work (general studies and feasibility studies), there are many factors
which are important to the evaluation of the long-term safety of the facility and the
technical aspects of the facility which cannot be determined. For these stages, SKB
specifies, instead, favourable and unfavourable factors for further work on selecting the
areas to be investigated. General land and environmental factors as well as societal factors
can, in SKB's view, be established already at an early stage. Examples of favourable
factors include common rock types with few large fracture zones and with few opposing
land use and environmental interests. Local positive interest and a suitable infrastructure
are also favourable factors. SKB also states that knowledge of abnormal groundwater
chemistry, difficult-to-interpret rock or rock types which may be of interest to
prospectors are examples of unfavourable factors.

Siting Work

In its supplement, SKB maintains that the most important point of departure for the siting
work is the selection of a site where the safety-related conditions are very good. SKB
maintains, on the basis of general experience from rock engineering in Sweden as well as
on the basis of SKB's own studies, that there is a significant possibility of identifying
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such suitable repository sites in Sweden. SKB believes that, in the light of this, it is
reasonable to turn, in the first instance, to the municipalities that have, of their own
accord, volunteered.

As a basis for future site selection. SKB will compile general studies of the entire
country. Furthermore, feasibility studies will be conducted in 5-10 municipalities that, of
their own accord, volunteer. General studies and feasibility studies involve the compiling
of existing material in various ways. The feasibility studies are carried out in cooperation
with the particular municipality and may involve providing a considerable amount of
different types of information to the general public. Feasibility studies will not be
conducted in a municipality which is considered to be unsuitable on the basis of the
information gained in the general study. However, two feasibility studies (Storuman and
Mala) were initiated before SKB had submitted its report on the general studies.
Furthermore. SKB plans to compile material from the municipalities which have nuclear
activities at present.

At least two municipalities will be selected for site investigations, which involve
extensive studies, including the drilling of deep boreholes. An initial investigation phase
will be carried out (few deep boreholes), with the aim of evaluating whether to continue
with a complete site investigation. If the conditions appear to be unfavourable, another
site will be selected. Mainly to save time. SKB wishes to select the first site for (initial)
site investigations before all the feasibility studies have been completed. However, the
last site will be selected when all the feasibility studies have been carried out. On the basis
of the results of the site investigations, one site will be selected for detailed
characterization. This means that the investigations will continue to be carried out
underground in tunnels or shafts.

SKB strongly maintains, with the support of the Act on Nuclear Activities, that it must be
possible for SKB to take the initiative and carry out the investigations which are expected
to be necessary. In SKB's view, a detailed regulation of the siting work, prior to the
selection of a site for detailed characterizations, is not desirable. SKB also emphasizes the
flexibility which long-term storage of the fuel at the central interim storage facility,
CLAB. provides so that the possibility of carrying out final disposal in accordance with
environmental and safety requirements can be evaluated without undue pressure of time..
SKB maintains that it is. thereby, not justifiable to force itself upon a particular
municipality.

Comments by the Reviewing Bodies

The Local Safety Committee at Oskarshamn Nuclear Power Plant and the Municipality of
Oskarshamn state the difficulty of municipalities obtaining guidance during the early
phases of the siting work in spite of the fact that the municipality concerned, at that time,
has to make a decision on whether or not to start feasibility studies or whether or not to
start site investigations. They raise the question of whether the siting work during the
general study and feasibility study phase only, to a very small extent, can be controlled
by safety-related issues and emphasize the importance of SKI and SSI specifying their
requirements.

The municipality of Storuman raises the issue of how additional municipalities will be
selected if there are no volunteers. One prerequisite for the municipality to continue to
participate in \he siting work is that no less than 5 feasibility studies should be carried
out. There is nothing to prevent a municipality from expressing its interest but Storuman
points out that this issue is really one of national concern where the Government and the
parliament have a responsibility. Furthermore, in the opinion of the municipality, more
scope should be given to psychological aspects in order to obtain local
understanding/acceptance for a repository.
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The Left Party in Mala maintains that the probability of siting the repository in one of the
municipalities where feasibility studies are conducted is very great and that the basis for
the selection of these municipalities is, thus, very important. In the Party's view, it is not
reasonable that the dominant criterion for the selection of a municipality should be that the
"municipality is interested".

The Group Against Nuclear Waste in Mala maintains that SKB should specify clear
criteria for site selection in the form of measurable parameters and that SKB, in its
supplement, does not clarify what is meant by a suitable site.

The municipality of Umeå, like Sorsele, believes that the repository should be located at
the site which is best from the standpoint of safety. This is also a prerequisite for
obtaining the understanding and trust of the general public. The municipalities also
believe that all the feasibility studies must be completed before the selection of site studies
is discussed.

The Swedish Association of Local Authorities is of the opinion that it is important that the
general studies should be presented as soon as possible. This kind of background
information is necessary for the municipalities to have any kind of discussion about the
repository question. Furthermore, the Association believes that the consequence analyses
in connection with the pre-studies and the physical planning of the particular municipality
will, in practice, play a decisive role in gaining the acceptance of the local community.
The Association rejects the idea of merely identifying sites with a suitable bedrock since
many other aspects must be taken into consideration.

The National Housing Board believes that the siting factors and criteria specified by SKB
can be the basis of further siting work. However, SKB should use the concept of natural
resources in accordance with the importance of the Natural Resources Act and the
regulations on conservation in Sections 2 and 3. (The National Housing Board's views
on the siting process are reported in detail under "EIA and the Decision-Making Process"
below).

The National Environmental Protection Agency maintains that data must be obtained to
describe the effects of chemotoxic substances including a description of alternative
methods and systems as well as for the final disposal of mixed waste of an origin other
than nuclear fuel. Furthermore, the Agency states that SKB's list of criteria and siting
factors cannot be evaluated before they have been tested through the actual development
of the project. There are important technical issues in the EIA work which have been
inadequately treated, for example, clinical and psychosocial health effects as well as the
treatment of the concept of natural resources. The Agency also maintains that an EIS must
be prepared for each stage of the siting work. Furthermore, an account of SKB's
evaluations and motives in the selection of suitable municipalities must be included in the
EIS for the general studies. It must also be possible for the general public and all the
municipalities to share in and discuss this material before SKB continues with its
feasibility studies.

The Swedish Radiation Protection Institute (SSI) is of the opinion that SKB should
describe how areas for the site selection process have been selected in Sweden and
specify the minimum number of study sites which must be investigated in order to select
as suitable a site as is reasonably achievable. SSI also emphasizes that the question of
human intrusion should be further investigated.

In the view of the County Council of Västerbotten, if at least 5 feasibility studies cannot
be carried out on a voluntary basis, an alternative strategy for the recruitment of a
minimum of 3 additional feasibility studies should be described. Furthermore, the County
Council believes that the logical process should be to complete all the feasibility studies
before the sites are selected for the two site investigations.
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In the view of the People's Campaign against Nuclear Power-Nuclear Weapons, SKB
does not distinguish between minor and major problems in the siting work. Furthermore,
the major problems of resolving the remaining safety-related issues have not been clearly
specified. Furthermore, the People's Campaign emphasizes that, from a logical
standpoint, no feasibility studies should be started before the general studies have been
carried out.

The University of Gothenburg expresses its satisfaction over SKB's supplement but
emphasizes that different geological environments should be represented among the
feasibility studies and that the two municipalities which are now under investigation are
much too inadequate a basis. The University of Umeå points out that there are no detailed
maps available for large parts of Sweden.

The National Board of Civil Defence, Rescue and Fire Services emphasizes that carrying
out SKB's programme will place greater demands on the municipal rescue services. The
County Council of Uppsala believes that the access of the nuclear power municipalities to
already established channels for information and preparedness should be noted.

The Geological Survey of Sweden emphasizes that great importance must be placed on
the geological engineering experience of different bedrock types and bedrock
environments. With respect to future exploitation, the natural resource, groundwater,
should also be taken into consideration.

The Central Board of National Antiquities maintains that the interests of maintaining the
cultural environment go beyond the protection of cultural monuments. Furthermore, the
Board maintains that specially protected relics and environments must be taken into
account in connection with siting, especially ancient monuments protected in accordance
with the Act concerning Ancient Monuments and Finds. The cultural environment must,
in general, also be taken into account.

SKFs Evaluation

Factors and Criteria

SKI supports SKB's approach of distinguishing between safety requirements and siting
factors which can be used as guidance in connection with the initial siting work. Whether
or not a certain site fulfils the same basic safety requirements cannot be completely
determined before the site investigations and detailed characterizations have been carried
out. Before this information has been obtained, the question of whether a certain site is
suitable or not suitable cannot be resolved. On the other hand, it is important that the
prognosis for the suitability of sites which are the subject of thorough investigations (site
investigations or detailed characterizations) should be as good as possible. In order to
clarify the goal, it is important, already at this stage and as far as possible, to specify
which characteristics a suitable site should have and which characteristics it should not
have, even if several of these characteristics cannot be determined during the present
stages of the siting work (general studies and feasibility studies). From this standpoint, it
is easier to judge if the siting factors which can be determined, already at this stage, are
capable of leading to the goal.

In SKI's view, as in the view of SSI, the National Housing Board and others, the safety
requirements established by SKB constitute a constructive basis for further work on the
siting of a repository. However, SKI maintains that the requirements must be
continuously defined and quantified. This definition concerns the requirements on the
chemical, mechanical and hydrological characteristics of the rock as well as the distance
to mineral deposits and other natural resources which may be subject to exploitation. To
an even greater degree, the work on relating the basic safety requirements to measurable
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site characteristics should be pursued and reported on a continuous basis. An in-depth
analysis of the connection between measurable site characteristics and safety requirements
should, among other things, be carried out in connection with the development of a
programme for site investigations. The findings of the analysis should be reported no
later than when a programme for the site investigations is reported. SKB should also re-
examine these issues in its description of R&D Programme 95.

SKI is also of the opinion that the siting factors specified by SKB for the initial siting
work is a good point of departure. However, these factors should also be further defined
and SKI considers that a suitable occasion to do so is when SKB presents its general
studies. SKI also realizes the importance of the siting factors which are not directly
connected to the long-term safety of the repository and considers that most of the
requirements which can be made with regard to these factors will not come into conflict
with the requirements on long-term safety. However, in principle, SKB's approach
during all the stages of gaining public acceptance for the siting work, by democratic
means, could lead to such a conflict since there is a risk that more suitable areas will not
be investigated if this is prevented by democratic decision. SKI clearly maintains that it is
difficult to recommend any other alternative than a voluntary line of action. In the section
"EIA and the Decision-making Process", SKI examines what needs to be clarified with
regard to consultation between various parties before an application is submitted and
different decisions are coordinated. It should also be clearly emphasized that if SKB's
work should, at a later stage, lead to the proposal of sites which are unsuitable for a
repository, prior to submitting an application for detailed characterization, for example,
the society has every opportunity to reject the application.

Siting Work

SKI's point of departure in the evaluation of SKB's approach to the siting work, is the
question of whether or not it will lead to a reasonable basis for decision-making in
connection with the granting of licences in connection with various acts which will arise
at a later stage. Furthermore, it is important that the site proposed by SKB for detailed
characterization should actually have a good prognosis as a suitable repository site. SKI
also shares SKB's view that long-term storage in CLAB will allow the society a long
time to, if necessary, request SKB to submit extensive and time-consuming
supplementary information to the investigation material, once this is formally evaluated.
SKI believes that it would be unfortunate if the main task of society, to ensure that
nuclear activities are conducted so that safety and radiation protection are maintained,
were to be confused with responsibility for the siting and construction of a deep
repository. The present division of responsibilities, with clearly-defined roles and tasks
for industry and the regulatory authorities is, in SKI's view, considerably more practical
from the standpoint of achieving the safe final disposal of nuclear fuel in the long term.
With this point of departure, SKI believes that it is important that siting work, until the
time of the detailed characterization, should not be regulated in detail. However, this
assumes that openness and a process of consultation will be maintained between SKB,
the regulatory authorities, municipalities etc., even if SKB itself decides which approach
to use.

SKI finds it useful that SKB specifies areas in Sweden which are unsuitable for further
siting work. SKI also accepts SKB's assessment that large parts of the country cannot be
directly excluded as suitable sites for further siting work. However, SKB does not
present the background information which forms the basis for SKB's assessment in a
consistent manner. SKI assumes that such a presentation will be included in the general
studies and emphasizes, like the National Environmental Protection Agency and the
Swedish Association of Local Authorities, that it is important that such information
should be compiled and published. However, this must not be allowed to prevent the
work from being carried out on a high geoscientific level. Furthermore, SKI considers it
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to be unsuitable to start more feasibility studies before the general studies are presented.
Otherwise, it will be impossible for independent observers or reviewers to reply to the
question if the municipality should actually have been considered unsuitable.
Furthermore, this would probably render discussions in the particular municipality more
difficult.

SKI has noted that SKB has stated in detail how SKB intends to progress from feasibility
studies to the selection of sites for site investigations. The approach involving an
intermediate stage with an initial site investigation where one or a few boreholes are
investigated to provide a basis for decision-making appears to be suitable.

On the other hand, SKI has found, like the County Council in Västerbotten, that SKB's
proposal of selecting the first site before all the feasibility studies have been carried out
can make it difficult to achieve a systematic and clear process of selection. In order to
obtain adequate data for the licensing of the detailed characterization, it is important that
all sites which have been investigated in the site investigation stage should have a good
prognosis for fulfilling the basic safety requirements. It is, therefore, less suitable to limit
the selection in the way proposed by SKB. Furthermore, SKB runs the risk, in practice,
of not gaining the acceptance of the municipality for carrying out the first site
investigation. It may be more difficult to motivate why that particular municipality has
been selected. On the other hand, SKI can see motives for SKB's wishing to soon select
the first site for the site investigation.

In order to be able to pursue the research programme and give it a suitable and significant
focus, it is important to initiate the work on the site investigations. However, SKI
recommends that SKB should wait before selecting sites for the site investigations until
all the feasibility studies have been conducted. If SKB, nevertheless, should select the
first site, before all the feasibility studies have been conducted, SKB should be aware, in
doing so, that the information on which a decision on a site for detailed characterization is
based must still be adequate. In SKI's view, in such a situation, it may be necessary to
conduct more than two site investigations. This approach would actually yield a broader
basis for decision-making than if SKB opts to just investigate two sites that have been
selected. SKI also wishes to emphasize, once again, that a site investigation programme
must be prepared and discussed with SKI before a site is selected.

From a technical or safety-related standpoint, very little information is obtained from
general studies and feasibility studies. On the contrary, by their very nature, information
which is decisive in determining the suitability of a site can be obtained from the site
investigations. The detailed characterization which is subsequently planned to be carried
out must, on the other hand, primarily be regarded as an activity for confirming or
rejecting the hypotheses which, based on the results from the site investigations, can or
should be established. The detailed characterization is also activity for determining, in
greater detail, where in the rock, tunnels and deposition holes should be located.

In order to evaluate, in a realistic manner, which measurable safety-related site
characteristics a repository will actually have, SKB probably needs to carry out the
planned site investigations. The results of the investigations will also have to be evaluated
and sufficient time must be set aside for this already in the initial stages of planning.
While SKB, at present, already has considerable knowledge, from the previous study
area investigations and, particularly the Äspö project, SKI considers that this knowledge
can, above all, be used to set up the site investigation programme which is necessary.
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Programme for the Identification of the Design Specifications

In its decision on SKB's RD&D Programme 92, the Government requested that SKB
should describe a programme for the identification of specifications for the design of an
encapsulation plant and repository. In SKI's evaluation of SKB's RD&D Programme 92
(SKI TR 93:13 and SKI TR 93:14) SKI specifies a number of technical issues which
SKB must investigate before making a commitment. SKI also pointed out that in RD&D
Programme 92, plans for this work are described briefly or not at all described. SKB's
supplement describes the design process in general, the planning of the deep repository
and the encapsulation plant as well as issues relating to quality assurance. The emphasis
of SKB's account is on design and construction issues.

Comments by the Reviewing Bodies

The views which have been submitted by the reviewing bodies largely concern decision-
making processes, site selection and safety assessment. However, in some cases, views
have been submitted which concern the specifications for the design of a canister, an
encapsulation plant and a repository.

The municipality of Storuman states that the requirement on long-term durability must be
the guiding factor in the selection of an encapsulation method.

The Swedish Council for Planning and Coordination of Research states the following on
the basis of one of SKB's evaluations in RD&D Programme 92: "In SKB's evaluation,
the current state of knowledge means that SKB can progress from research and
development to implementation". The Council believes that if the research phase is now
considered to have teen completed, it should be possible and desirable to carry out a
summary and all round evaluation of the results. The Council recommends that this
should be done. Furthermore, the Council states that the step from mainly R&D work to
implementation requires a well-founded understanding of the criteria for determining the
"degree of maturity" of the research process. The Council believes that this also applies to
parts of the Government's requirements on further investigation and that, if such criteria
exist, they should be specified.

The Swedish Radiation Protection Institute points out that unresolved issues still exist
surrounding the copper canister.

The Local Safety Committee at Oskarshamn Nuclear Power Plant and the municipality of
Oskarshamn have submitted a joint statement. They state, among other things, that much
development work remains to be done, and that it is important for the programme to be
carried out at the rate allowed by the state of development and knowledge and that it is
important that risks should not be taken which can lead to setbacks because the decision
to continue is based on information which is inadequate. The Committee and the
municipality further consider that SKB's description of the stages involved in the
different phases of the design of the encapsulation facility are like a listing of different
stages without any detailed description. As in other parts of the supplement, it is not
specified when different stages will be carried out and what has already been done or
what is in progress.

The municipality of Oskarshamn and the Local Safety Committee have observed that, as
yet, there is no real description of the encapsulation facility or report of the development
work conducted in Sweden or abroad. Since SKB's plans, as the municipality
understands, to submit an application to construct the plant as early as by year-end 1996,
this information must be submitted to the municipality and included in the EIA.
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SKI largely agrees with the statements made by the reviewing bodies. The comments are
presented below.

SKI's Evaluation

General Views

In its evaluation of SKB's RD&D Programme 92, SKI maintained that there was a need
for integration in the programme, e.g. with regard to safety assessment and how different
measures and decisions affect each other in terms of timing. At the same time, it is
important and necessary to observe that, for the encapsulation plant compared with the
repository, the pre-requisites for design, construction and operation are very different
from each other. Obvious differences do exist not only with regard to technology and
scientific knowledge base. It is also necessary to be aware of the fact that the geological
barrier is selected whereas the canister is designed and manufactured. The buffer is
something in between; even if bentonite is a natural material, the performance of the clay
barrier is dependent upon how the raw material is pre-treated and applied.

In the previous research work, the results of rock engineering, the application of the
buffer and the manufacturing and sealing of the canister have largely had to be postulated.
This strategy was adequate for the initial stages of research.

However, in RD&D Programme 92, SKB maintains that it wishes to move from
research to programme implementation. SKI emphasizes that this means that the
requirements on the programme are increased, especially with regard to the technical
development work. In SKI's view, considerable development work remains to be carried
out and it is of essential importance for the programme that SKB should make great
efforts to pursue this work.

In SKI's view, one prerequisite for success in this phase, is that SKB should be
successful in integrating research, technology and safety assessment. In this context, SKI
particularly wishes to emphasize the necessity of SKB establishing the conditions for the
design and manufacturing of finished canisters. This means that SKB needs to acquire an
understanding of the relationships which can exist between, on the one hand, the
processes and the stages of a process and, on the other hand, the performance - a
performance which can be shown to exist. This applies, in particular, to performance in
the repository, which is the most difficult to assess.

In its supplement, SKB has chosen to mainly describe its plans for the design and
construction of facilities. SKI finds the supplement adequate in this respect. In SKI's
view, the account reflects the strong tradition within the power industry with regard to the
construction and operation of nuclear as well as non-nuclear facilities.

However, SKI finds that the supplement is partially incomplete in terms of SKB's plans
for technical development work. This particularly applies to the canister. The canister is
the component of the final repository system which, according to SKB, is expected to
provide the largest contribution with respect to the long-term and reliable containment of
radionuclides. The canister is also the component in SKB's system whose performance
can most be affected through suitable technical measures. There is a special section on
rock engineering and backfilling methods which describes the technical development
work which is being planned.

In the light of this, SKI encourages SKB to review its reporting strategy for the technical
development work. In SKI's view, SKB should report results from and plans for its
technical development work, in considerably greater detail than before and, at least, to the
same extent as within other areas.
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SKB should also consider how much work - and what work - it is worthwhile carrying
out on the design of the encapsulation plant before the development work on the
technology for manufacturing and sealing the canister has progressed any further. SKI
finds that it is hardly meaningful to carry out a more detailed analysis of the encapsulation
plant before SKB can describe the canister performance in detail.

The question of plans for the technical development work is also linked to the issue of
system selection. For the system selection process to be carried out in an open manner, it
is necessary for alternative designs and processes to be communicated and discussed in
connection with examinations and evaluations of SKB's programme, in SKI's view,
such a report should also be included in SKB's R&D Programme 95. Particular emphasis
should be placed on alternative processes for the manufacturing and sealing of the
canister, alternative canister designs, alternative buffer application methods as well as
alternative technology for the construction of tunnels, shafts, deposition holes and other
areas in the repository (cf SKI's evaluation of SKB's RD&D Programme 92). SKI also
maintains that the EIS which must be prepared before an application to construct the
encapsulation plant or the repository is submitted must include an in-depth analysis and
evaluation of alternatives to the method that is selected, including a zero alternative
involving prolonged interim storage.
In its supplement, SKB provides a logic diagram of measures but hardly specifies any
deadlines. SKI considers this to be positive since relationships and dependencies between
different types of work are emphasized. SKI also considers it to be important that SKB
should be aware, in its planning, of the dependencies which exist between, on the one
hand, the largely construction and operations oriented work which is described in design
plans and the logic diagram, and on the other hand, the delays which can be expected to
arise with regard to the linking of performance and safety assessment, R&D work and
technical development work. This planning should be flexible and include an analysis of
vulnerability so that it can be adapted to the results which are obtained in the R&D work.

Rock Engineering and Backfilling Methods

SKB describes the planning of the design, construction and development work. SKI
largely supports the plans which are described but, at the same time, presents the
following comments.

In the section on design and construction work, there is no description of how the
repository design can be affected by the selected rock engineering method. However, in
the section on "special development issues", the work which has been planned for an
investigation of the importance of the selection of rock excavation is described.

SKI would also like to see a discussion of different compaction processes for the
bentonite buffer (uniaxial or isostatic pressing) as well as the pre-treatment of the powder
(homogenization and/or some form of granulation to obtain good compaction properties
in the press). These processes may prove to be dependent on scale and experiments may
have to be carried out in a pilot facility.

SKI agrees with SKB's comment that the use of crushed rock as backfill material is a
question of safety after closure. However, SKI would like to see a plan of work to
investigate this issue. This also applies to the use of morain as backfill material. What is
the function of the backfill material and how does SKB intend to guarantee it?

SKI would like to see a description of the performance requirements and an account of
how SKB intends to fulfil these requirements. Another important area which is lacking in
SKB's report is the quality assurance of materials and methods.

SKI encourages SKB to take these comments into account in R&D Programme 95.
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Encapsulation Method

In SKI's view, SKB's description of the encapsulation method is a good description of
how the actual plant will be designed, constructed and operated. However, the
description (as was previously mentioned) is incomplete in terms of design,
manufacturing and sealing of the canister as well as of the equipment to be included in the
encapsulation plant.

On several points, the text gives the impression that the technical development work on
producing a canister has largely been completed or that only minor work remains to be
done. In several places, SKB mentions prototype canisters (prototype = model, standard)
when in actual fact, SKB is carrying out trials to prepare full-size canisters.

Furthermore, SKB states that the work on developing the electron beam welding method
has now come so far that the equipment is producing the desired results. This statement
reflects progress recently made by SKB but can give the incorrect impression that SKB
now has a welding method that is ready to be used.

In the same section, only three lines are devoted to the very important question of the
development of canister manufacturing and control technology.

It is not clear from SKB's description that tests for full-scale canister manufacturing are
currently focussing on two methods: extrusion and milling with subsequent electron
beam welding. SKB is also investigating the possibility of manufacturing canisters with
the help of hot isostatic pressing (HIP) of copper powder. It is possible that the methods
are very different from each other with regard to the possibility of carrying out non-
destructive testing and other types of quality control. However, at present, there is
insufficient basis for making a fair comparison between the methods.

In SKI's view, on the basis of other information provided by SKB and on its own
studies, a considerable amount of development work remains to be carried out before
canisters with suitable, quality-assured properties can be manufactured on an industrial
scale.

SKB specifies the following performance requirements for the finished canister
containing spent nuclear fuel:

resistance to external and internal corrosion,
strength against external stress,
radiation shielding to prevent radiolysis,
limited thermal load
criticality-proof geometry (including fill material)

SKB also states that "the performance requirements are compiled as a basis for the final
choice of canister design."

SKI finds it positive that SKB is now specifying performance requirements for the
canister. However, in order for these requirements to be used, they must be quantified
and SKB should, therefore, describe its plans for the specification of performance
requirements no later than in R&D Programme 95. The requirements must primarily be
based on the role of the canister in the final disposal system, evaluated on the basis of
performance and safety assessments. Apart from this, the requirements on performance
mainly apply to encapsulation, handling and transportation.

It is also important to note that the performance requirements can only, in exceptional
cases, be directly applied to the steering of the development work, manufacturing
control, quality assurance etc. In most cases, the performance requirements must be
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"translated" into units of measurement which can be checked. In a manufacturing
process, a combination of measurement data and different types of knowledge is typically
used to ensure that the product is of the desired quality, i.e. that it fulfils the performance
requirements. Thus, the quality assurance data comprise knowledge and data concerning
the materials which are being used, knowledge of the manufacturing process, process
control, results from destructive tests and results from non-destructive tests - both testing
of each canister as well as testing of parts of the production.

SKI emphasizes that formulating the design specifications and qualifying a canister for
final disposal is a delicate task. SKB must carry out two difficult tasks in parallel: firstly,
develop technology on an industrial scale for the manufacturing and sealing of canisters
and secondly, qualify the finished canisters for final disposal. SKI is of the firm opinion
that SKB must have and be able to describe a plan for this work. Examples of aspects
which should be taken into consideration in such a plan are provided below.

Description of Plans for Further Work on an Encapsulation Method

As was mentioned above, SKB should, no later than in R&D Programme 95, describe its
plans for the technical development work. This description should include all the relevant
aspects regarding the manufacturing and sealing of fuel canisters. It should include, but
not be limited to the following:

a logic diagram for the programme
development and selection of materials and processes
development and selection of methods for measurement and control
quality assurance
performance requirements, design requirements as well as a description of
the relationships between these parameters
integration with safety assessment, supplementary R&D etc.
the possibility of retrieving the canisters from the first deposition stage
equipment which should be used in the plant
the design, construction and operation of facilities

For a reader to understand the plans that SKB will describe in its R&D Programme 95,
the results which have been achieved up to that time must be compiled. SKB should,
therefore, describe the state-of-the-art with regard to technology for encapsulation and
final disposal.

The development and selection of technology for encapsulation and final disposal also
require that new knowledge of materials and processes should be acquired. SKB should
specify the factors which it assumes to be important for the safety and implementation of
encapsulation and final disposal, the knowledge required and the work SKB plans to
carry out in order to acquire this knowledge.

Some examples of questions which should be included in such a plan are:

• The importance of the selected material. The variation of properties as a
function of the content of (micro) alloying elements. Reasons for selecting
materials including the alternatives which have been investigated and
eliminated.

• The importance of the grain size (of the parent metal and the weld) for
non-destructive testing, mechanical strength, corrosion and creep.
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Comparisons between different manufacturing processes (e.g. rolling,
forging and hot isostatic pressing) with regard to e.g. microstructure
(grain size as well as the grain size distribution), pores and residual
stresses.

The distribution of (micro) alloys between copper grains and phase
boundaries as a function of total concentration and manufacturing process.

The importance of the weld parameters for the properties of the welds
(including heat-affected zone, binding, increase in grain size, pores,
cracks etc.).

Alternative joining methods, e.g. diffusion binding.

Methods for non-destructive testing, including resolution, penetration, the
possibility of using these methods under real conditions etc. Sensitivity to,
e.g. large grains in both the affected material and the weld.

Pores and cracks in the copper canister as a function of manufacturing
parameters as well as a statistical analysis of what can be detected using
non-destructive testing.

Any long-term changes in the steel canister and in the copper canister.
Long-term properties and the relationships of these properties with the
selected material.

How the canister is to be held by the grab device when it is lifted.

Any surface defects and the possibility of crevice corrosion.

Any possibility of grain growth and/or segregation of the alloying
elements to the grain boundaries during the time after sealing when the
canister could still be hot.
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Safety Assessment Programme

The third point made by the Government in its request for supplementary information to
RD&D 92 concerned a programme for the safety assessments which SKB intends to
prepare. The information presented by SKB can be divided up into three different parts.
A programme for future safety reports is described where questions relating to inherent
connections between different applications, the state of knowledge etc. is discussed.
SKB's plans for how the safety assessment work should be conducted, the questions
which must be dealt with, how uncertainties should be handled and how different sub-
studies should be integrated are described. Finally, SKB describes a plan for how the
validity of the assessments should be investigated and described.

Programme for Future Safety Assessments

In the programme for future safety assessments, SKB has established that safety
assessments which describe issues relating to safety and radiation protection for the
operating phase as well as the final disposal phase will be included in the different
applications for licences for the encapsulation plant (siting and construction as well as
Stage 1 of operation) as well as for the repository (detailed characterization, siting,
construction and operation). Before each decision is made to pursue the work, SKB will
also evaluate whether the data and the safety assessments have reached an adequate level
of maturity and provided adequate results for SKB to progress to the next stage of work.

SKB plans to base the safety assessment to be conducted before an application for a
licence to construct the encapsulation plant is submitted on general (non-site-specific) data
for Swedish bedrock. SKB intends to describe design alternatives and site-specific
factors which can be expected to exist in connection with realistic siting alternatives and
which are of such a nature that they could cast doubt on the suitability of the canister for
the safe final disposal of the waste.

In the safety assessment conducted before SKB submits an application for a licence to
carry out the detailed characterization, SKB plans to determine the potential of the
investigated candidate sites as sites for the repository. SKB also intends to describe and
discuss any site-specific factors which are of such a nature that it would mean that the
suitability of the site should be called into question.

Structure of the Safety Assessment and Validation Work

SKB describes how the safety assessment work will be carried out. The description
includes a discussion on the scope of safety assessments, discussions on the structure of
performance analyses and how these are to be integrated into a safety assessment, the
selection of scenarios, the handling of uncertainties and validity as well as the structuring
of the safety assessment reports where the safety assessment work is described.

Comments by the Reviewing Bodies

The Local Safety Committee at Oskarshamn Nuclear Power Plant and the municipality of
Oskarshamn maintain that it is important that safety assessments and uncertainties should
be made clear, especially since a discussion on safety assessments must be included in
the EIA. The Committee and the municipality also emphasize strongly that a programme
for the safety assessment for the operation of an encapsulation plant and repository must
be developed as soon as possible. The fact that SKB is planning to develop a model for
all safety assessment reports is considered to be positive.
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The National Environmental Protection Agency considers that the emphasis in the risk
assessment should be placed on the short-term and medium-term timescales. In the short-
term timescale factors of significance include the consequences in connection with
encapsulation, transportation, emplacement of the waste in the repository and closure of
the repository. More emphasis should be placed on the consequences of a zero alternative
with prolonged interim storage of the waste.

The Swedish Radiation Protection Institute (SSI) emphasizes the importance of
evaluating the final disposal system, as a whole, the transportation part as well as the
encapsulation part, and the long-term performance of the repository, in the EIS. SSI
maintains that any impact on human health and personnel must be assessed. SSI also
states that this assessment must be carried out on different timescales. SSI also maintains
that the issue of unintentional intrusion directly into the repository area must be further
examined.

The Swedish Natural Science Research Council emphasizes that the sensitivity of the
results should be investigated in several independent studies. In the Council's view,
SKB's work should provide a good basis to carry out the safety assessments.

In the view of the University of Stockholm, it is too early to judge what kinds of
considerations SKB will actually have concerning, e.g. different uncertainties.

The Royal Institute of Technology, Stockholm maintains that the concept of safety should
be given a clear, operational interpretation. The linking of sub-studies with selected
scenarios affects the results to a large degree and SKB's work should be developed
within these areas. It should be possible for independent research groups to study the
validity of the models.

SKI's Evaluation

Safety Assessment Programme

In SKI's view, SKB's programme for safety assessments is compiled in such a way that
it may provide the necessary background information for decision-making in connection
with the licensing of the different facilities being planned by SKB. SKB's intention tc
examine, in connection with each licensing action, all the safety and radiation protection
issues is very important and means that the work on the encapsulation plant and the deep
repository cannot be carried out completely in isolation from each other.

In SKI's view, a licence for the siting of the encapsulation plant can hardly be granted if
SKB, in a safety assessment, cannot show that the canister has suitable long-term
properties. In order to demonstrate the canister quality which is required, the canister
quality and other properties must be related to quantifiable and measurable safety-related
site characteristics. In SKI's view, as has already been presented in the discussion on
siting and on design specifications above, it is likely that this can only be done when
SKB has carried out the site investigations that it has planned and when the development
work for the canister has progressed further.

SKI also agrees with the municipality of Oskarshamn's view that SKB must develop a
programme to analyze safety during the operation of the encapsulation plant. A plan for
this work, which should also include handling and transportation, should be described,
no later than in R&D Programme 95. SKI will make the necessary preparations in order
to be able to evaluate SKB's work.

In a similar manner, a licence for the siting of the deep repository can hardly be granted if
the design of the canister and the rest of the repository has not yet been established. The
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safety assessment which is presented when the application for detailed characterization is
submitted should, therefore, be based on realistic canister data. The safety assessment
must also show how the design of the deep repository affects safety. In particular, the
effect of the various types of excavation work which are included in the detailed
characterization should be established. A programme for the analysis of safety during the
operation of the deep repository must also be developed.

SKI also emphasizes the fact that safety assessments will have to be carried out when
SKB develops a programme for site investigations and develops design specifications for
the canister. This must be done in order to relate general safety goals with measurable and
quantifiable site and materials properties.

Structure of the Safety Assessment and Validation Work

In SKI's view, SKB's supplement shows a considerable development compared with the
corresponding presentation given in RD&D 92. It is necessary that the different parties
which must use safety assessments in their decision-making should discuss what safety
assessments should contain and how they should be structured, in principle. The
approach adopted by SKB in the structuring of the safety assessment work has a good
potential for development through such a constructive dialogue.

A basic part of safety assessment is, as SKB believes, the identification of the purpose
and premises of the assessment. However, SKI encourages SKB to reinforce its
argument about the goals, points of departure and general premises of various
assessments. Questions relating to system boundaries, different calculational results from
the safety assessment as well as the connection between the safety assessment, available
knowledge, general safety criteria and measurable technical criteria can be developed, for
example.

SKB intends to periodically divide up the safety assessment of the repository into
performance analyses of various sub-systems, e.g. canister or radionuclide transport. In
the initial stages, SKI realizes that such a division may be motivated from the standpoint
of resources. However, when implementing this approach, it is important to observe that
the connection between sub-systems may be neglected. Consequently, it is important, as
SKB intends, to systematically compile an inventory of phenomena, events and
processes and to analyze the effect of these on the different sub-systems even for
conditions which, at first sight, are not considered to be physically possible.
Furthermore, SKI maintains that special efforts may be warranted to study the
connections between processes and phenomena in different sub-systems.

With regard to the connection between site-specific data and the safety assessment, SKI
would like to have seen an argumentation from SKB on how to handle the major
uncertainties which will always remain. It is not reasonable to assume that further
modelling should only be based on the best available geological model. Alternative
geological, hydrological, geochemical and rock mechanical models must also be
analyzed.

SKB also describes developments in the approach to scenarios in the safety assessment.
SKI's own experience indicates that there is a need for clarifying what is meant by
scenarios, especially to avoid any confusion arising with regard to concepts. An explicit
discussion on what belongs to the process system (i.e. within the system boundary) and
what lies outside the process system may be constructive, but further discussions on this
subject are necessary. However, already at this stage, SKI considers that SKB's
scenarios for different generic defects may be a constructive way of handling the issue of
comprehensiveness in the scenario analysis. These scenarios can be used to study the
performance of the different barriers of the disposal system.
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It is very positive that SKB intends to prepare a model on which safety assessment
reports can be based. During the next few years, several assessments will be reported and
then evaluated by SKI and other bodies. Furthermore, it should be of primary interest to
most of those involved in the E1A for SKB to prepare a transparent, valid and intelligible
safety report. In SKI's own experience, it takes several years from the starting date to
develop, cany out and then document a safety assessment. In order to render reporting
more efficient, it therefore seems to be reasonable, as SKB intends, to establish a model
which can then be subsequently developed as more information becomes available. The
structure of the report model should be discussed by the parties involved in the FJA.

SKI fully supports SKB when SKB states that "Even though different uncertainties are
not easy to combine, all types of uncertainty should be reported and discussed." SKI
emphasizes that this applies to quantifiable as well as non-quantifiable uncertainties.
When uncertainties can be quantified, a more detailed account of what can be quantified
should be explained.

SKB gives a good description of what a validation plan should deal with. SKI also
supports SKB's plan to prepare validation documents for more important calculational
models. Even if the verification of computer codes is one component of a validation
strategy, SKI strongly maintains that models, and particularly computer codes, cannot in
themselves be validated. It is the use of a model for a certain purpose which must be
justified. However, the validation documents which SKB proposes may be one aspect of
such a justification.
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Assessment of How Different Measures and Decisions Affect
Subsequent Decisions within the Repository Programme

According to the Government's decision (December 16,1993), SKB must supplement
RD&D Programme 92 by "presenting an analysis of how different measures and
decisions affect subsequent decisions within the repository programme."

The background to this requirement is the complicated, costly and lengthy programme
reported by SKB. One condition which is important in this context is also the
Government's statement that SKB should not commit itself to any specific handling and
disposal method before a combined analysis of related safety and radiation protection
issues has been reported. The Government goes on to say that SKB, in its next research
and development programme must present its evaluation of the state of knowledge with
regard to alternative methods for the final disposal of spent nuclear fuel and long-lived
nuclear waste in Sweden.

SSI considers that the technical and financial commitments have been reasonably
described in SKB's report. Nevertheless, SSI also considers that it must be an
undeniable requirement for additional investigations to be required by the authorities.

SKI's Evaluation

The aim of a decision or a measure in a programme with an ultimate aim that has been
expressed, in this case, the safe final disposal of nuclear waste, should be to attain the
ultimate goal in a purposeful manner. The concept of purposeful means that the necessary
knowledge should exist of different sub-issues and that there should be a certain breadth
of alternatives, especially at the early stages of a decision-making process when there is
great uncertainty about the effect of different solutions/alternatives. In order to reach an
ultimate goal, the breadth of alternatives must by necessity be successively reduced.
Gradually, the decisions will lead to commitments. This is the intention.

Available resources, human or financial, are limited. Sooner or later, the goal must be
reached. It may be necessary to re-formulate the goal if new knowledge or new
fundamental evaluations emerge. However, this does not change the principles of the
approach to the decision-making process and commitments.

In order for a decision-making process to be purposeful, demands should be made that
the decisions which are taken must be logical and well-motivated so that the decision
making process has a good possibility of leading to the goal instead of leading to a dead-
end.

In complex decision-making processes, several issues must often be explored at the same
time. If there are connections/dependencies between the different issues, it is important to
realize and establish this to ensure that the total decision-making process is logical. SKI
particularly emphasizes the necessity of coordinating the development work which has to
be carried out on the canister as well as on the site selection process.

Structuring the decision-making process so that it is logical and clear (so that connections
between different issues are examined and reported) not only leads to a reduction of the
risk of undesired commitments but also to consciously made logical and well-motivated
commitments.

SKB presents arguments for commitments with respect to new handling methods, the
retrievability of already-deposited waste etc. Certain decisions entail considerable
financial commitments which can make it difficult to retrace one's steps in order to, e.g.
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initiate a new line of development. This is an inherent problem which cannot be
completely avoided, but the risk of such dead-ends can be reduced if the decision-making
process is well-thought out. No decision has as yet been taken which involves
considerable financial commitments. This will occur when a decision is taken to construct
facilities. SKI emphasizes that SKB is now at the stage of ongoing development work,
which means that all results cannot be known in advance. Although this situation must be
accepted, at the same time it indicates the need for flexibility and redundancy.

Furthermore, SKI observes that constructing an encapsulation plant or carrying out a
detailed characterization involves a considerable commitment. This means that decisions
regarding these plants cannot be taken if the decisive questions concerning the proposed
safety of the final disposal method have not been resolved at this stage.

SKI also emphasizes the situation which can arise if, during the evaluation of the first
stage for the deposition of canisters as proposed by SKB, it is found that something
radical must be done, e.g. to abandon the site and find a new site for the repository. Even
if this is not a likely development, it cannot be excluded in advance. In such a case, the
evaluation of the first stage may be found to be of very limited value from the standpoint
of credibility.

In the following section on the decision-making process, the issue of commitments is
examined and comments are given within specific contexts. In addition to what is stated
on the value of a logical and well-structured decision-making process, SKI emphasizes
the value of the fact that a well-implemented EIA can contribute to an early and
comprehensive view of different questions. It makes it possible to investigate whether or
not and establish how the effects of a certain decision affect subsequent decisions.
Negative effects can, thereby, be counteracted.
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EIÅ and the Decision-making Process

In addition to the supplement requested by the Government, SKB states that there is a
need to identify issues relating to the decision-making process and the formal handling of
the matter as well as issues on the process of consultation, the EIA, which should be
carried out before applications are submitted. Among other things, SKB maintains that
what must be formally included in an application for a licence to carry out detailed
characterizations at a certain site must be established as well as the legislation concerned.
SKB also emphasizes the need to identify how the matter must be formally handled from
the time that the application for a licence to construct a facility is submitted until the
Government makes a decision umW the Natural Resources Act and the Act on Nuclear
Activities. SKB believes that the processing of the application should be carried out in
such a way that the municipality can base its statement under the Natural Resources Act
on information that is as comprehensive as possible. Furthermore, in SKB's view this,
for example, can be achieved by allowing the municipality to submit its statement after the
safety authorities have finished handling the matter. SKB also maintains that it is
important for sound procedures to be established for preparing the EIS which is
necessary before an application is submitted for a licence to carry out the detailed
characterization. In SKB's view, there is a good potential to establish a process of
consultation, on a voluntary basis, between SKB, the municipalities, regulatory
authorities and other concerned parties. Furthermore, SKB maintains that the main
features of this EIA should be established before the site investigations are initiated in a
particular municipality.

A joint working group consisting of representatives from the National Housing Board,
the Central Board of National Antiquities, SKI, the National Environmental Protection
Agency and SSI has recently presented a joint working report which deals with issues
relating to EIS prior to the final disposal of spent nuclear fuel etc. The current system of
regulations is the basis of the group's work. The working report will be submitted to the
heads of each authority. In the report, a number of conclusions are drawn concerning the
contents of an EIS. Above all, the group states that the work on preparing an EIS should
start already now and the EIA should be carried out in the form of an open process of
consultation between the different parties concerned.

In October, in cooperation with SKI, SSI, the National Environmental Protection Agency
and the Swedish Association of Local Authorities, KASAM carried out a seminar on the
EIA in connection with the final disposal of nuclear waste (Seminar on "EIA - A Process
for Participation in Decision-making with Special Reference to the Siting of a Repository
for Spent Nuclear Fuel", Luleå, October 24-26, 1994). Representatives from central
authorities, SKB, municipalities and various environmental groups participated in the
seminar. It was clearly established at the seminar that there was a great need to clarify the
decision-making process. Furthermore, the seminar discussed whether or not the EIA
which precedes the submitting of an application should be regulated.

Comments by the Reviewing Bodies

The Local Safety Committee at Oskarshamn Nuclear Power Plant and the municipality of
Oskarshamn strongly emphasize the need to have an open decision-making process and
to define the process in order to eliminate ambiguities. This is considered to be a
necessary condition to obtain acceptance for the siting of a repository. The Committee
and the municipality consider that it is important for the municipality that the deep
repository should have the necessary conditions to be realized before the encapsulation
plant is constructed. The strong links which exist between the encapsulation project and
the deep repository project mean that the municipality considers that the information on
the siting of the repository, which will be used for decision-making, should also be
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included in the information for decision-making regarding the encapsulation plant.
Therefore, the municipality considers that SKB's application for a licence to start detailed
characterization must exist before the safety and radiation protection authorities submit
their statement on whether or not the licences to construct the encapsulation plant may be
justified. In order for the municipality to have a reasonable basis for decision-making, the
Committee and the municipality further believe that SKI's statements under the Natural
Resources Act and the Act on Nuclear Activities should be available before the
municipality makes a statement under the Natural Resources Act.

The Local Safety Committee at Oskarshamn Nuclear Power Plant as well as the
municipality of Oskarshamn also emphasize the need for an open EIA. The Committee
and the municipality believe that it is important that the requirements for the EIA should
be identified through a dialogue between the parties concerned and not only as a result of
technical considerations or detailed regulations established by the regulatory authorities.
For the encapsulation plant, a process of consultation has been initiated with SKB, SKI,
SSI, the municipality and the County Council in Kalmar with the County Council as the
convenor. The municipality believes that an EIA should also be started as soon as
possible for the final disposal system as a whole and that this should involve the
municipalities where feasibility studies are to be carried out. Finally, the municipality
expresses the need for financial compensation to municipalities involved in feasibility
studies and site investigations. It is proposed that funds should be allocated to the
municipal assemblies making decisions, since the local safety committees are not included
in the regular decision-making process in a municipality.

The municipality of Storuman is of the view that, in connection with the site
investigations, a local safety committee or a similar body should be established and that
this body should be allocated resources to follow the work in a qualified manner. The
municipality states that the question of financial support to the municipality is still
unresolved and expresses the view that the municipalities concerned must be guaranteed
support from the waste fund to an extent which means that the municipalities will not
have to bear any costs throughout the process.

The Left Party in Mala rejects SKB's structuring of the siting work but also states that if
it is carried out it is obvious that the municipalities must be given resources for
independent evaluations of feasibility studies and maintains that if this is not done,
SKB's work must be interrupted.

The Local Safety Committee at Forsmark Nuclear Power Plant states that an EIS is based
on the interaction between the various parties involved. The Committee questions
whether the current system of regulations is sufficiently clear and proposes that a study
should be carried out.

The municipality of Umeå believes that stringent requirements must be made on the
disposal system, but emphasizes that the nuclear fuel must be disposed of in Sweden.
Furthermore, the municipality believes that the decision-making process in connection
with the siting of a repository, as well as the way in which EIS are to be prepared and
what they should contain has not been adequately explained. The municipality also
believes that the municipalities concerned must be allocated funds for independent
analyses and evaluations.

The municipality of Vännäs, like the municipality of Nordmaling and the municipality of
Vindeln, considers that the encapsulation plant must be located where the waste is
generated and that the deep repository must be located as near to the encapsulation plant
as the bedrock allows, in order to reduce the risks to the absolute minimum.

The Swedish Association of Local Authorities considers that a decision on a final
disposal method must be made in good time before the decision on siting the facilities is
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made. Furthermore, the Association believes that funds should be allocated for R&D
concerning more than one final disposal method even if KBS-3 is the probable method.
The Association also maintains the need for a uniform description of the entire final
disposal system involving transportation, encapsulation and a repository.

The Association emphasizes the importance of an open decision-making process and
considers that the expectations that the central Government and authorities have with
respect to the feasibility studies being carried out or planned by SKB should be clearly
established. In the view of the Association, there is no clear process for preparation and
decision-making which establishes the roles of different parties and particularly
emphasizes the connection to the municipalities' physical planning of society.
Furthermore, the Association states that the EIA, in most cases, will start in connection
with the feasibility studies.

Finally, the Association believes that it must be possible for the municipalities to work
with unrestricted openness, with the highest possible technical credibility and at a pace
which is determined by political decisions and acceptance in the particular municipality.
The Association therefore proposes that the Government, in its future directives, should
specify how municipalities can gain access to the funds required for the investigation and
planning work which will be necessary for feasibility studies and for the siting of the
encapsulation plant or deep repository.

The County Council of Kalmar states that it is important for SKB to respond, in a
satisfactory manner and on a continuous basis, to the different questions which arise
during the different stages of the decision-making process.

The County Council of Södermanland emphasizes that a basic condition of the work is
that high safety requirements should be fulfilled and that an important point of departure
is that the decision-making process should be carried out in mutual agreement with the
population and the municipality concerned. The County Council emphasizes the
importance of building trust in the authorities and in information and maintains that the
only possible way is through cooperation between the different parties. Furthermore, the
County Council supports the idea of establishing local safety committees in connection
with site investigations. The Council believes that this is an absolute condition for public
acceptance of the siting of a deep repository.

The County Council of Västerbotten states that the handling of the nuclear fuel is a matter
of the highest national interest and, therefore, believes that the municipalities where
feasibility studies are to be carried out must be guaranteed that they will obtain funds for
independent evaluations of the feasibility studies which have been conducted.
Furthermore, the Council considers that it is important that the future EIS should
encompass the entire system, including transportation.

The National Housing Board considers that before commitments are made to a particular
method, SKB must present an EIS of the entire proposed final disposal system with
encapsulation, transportation and a repository. The assessment must also contain
comparisons with at least one realistic alternative as well as a zero alternative which may
include prolonged interim storage in CLAB. Furthermore, the National Housing Board
considers that the Government should now describe the main features of the siting
process. Furthermore, the Board believes that volunteerism should not be
overemphasized during the siting process when the goal is to identify suitable sites.
However, in the view of the Board, involvement at an early stage leads to better projects,
improved understanding and, sometimes, also acceptance.

According to the Board, SKB should select, from the general studies, 10-12 sites for
feasibility studies. After the feasibility studies have been carried out, 3-5 sites are selected
for more thorough analysis. The material should be circulated widely to various bodies

43



for review and comment and the comments should be compiled by an authority which
should be appointed by the Government. This can be formalized through the Natural
Resources Ordinance. The question of national interest according to Chapter 2, Section 8
of the Natural Resources Act may also arise. However, the Board maintains that SKB
still has responsibility for the siting and that it should be free to SKB to select the sites
which are considered to be suitable for further investigation, regardless of society's
evaluation. After detailed siting studies (i.e. site investigations) have been carried out, an
application should be submitted for a licence to carry out detailed characterizations in
accordance with Section 4 of the Natural Resources Act as well as the Act on Nuclear
Activities. The licensing should be coordinated since the Government is responsible for
making the decisions in both instances. After the detailed characterization is completed,
the Board proposes that a licence should, once again, be sought in accordance with the
National Resources Act and the Act on Nuclear Activities.

Furthermore, the National Housing Board states that a series of experts, as a support in
the evaluation of the quality of the information on which decision-making is based, may
increase credibility. The Board also supports the idea thft municipalities concerned,
already during the feasibility study, should have access to funds to be able to follow and
support the work.

The Central Board of National Antiquities states that in order for the purpose of the EIA
to be achieved, it is important that the entire process should be thoroughly documented,
to always have adequate material for the choices to be made as well as, in accordance
with the RD&D Programme, to maintain extensive consultation with other parties and the
general public. The Board also refers to the joint working group on EIA issues.

The National Environmental Protection Agency refers to the EIA which has been written
by the joint working group from the authorities and emphasizes that the entire decision-
making process must be further developed. In the view of the Agency, the decision-
making process was not satisfactorily described in SKB's report.

SSI states that all points in the Government's conditions have been treated and that SKB,
thereby, formally fulfils the conditions which have been established. Furthermore, SSI is
of the opinion that, based on the experience which has now been obtained, the EIA and
the decision-making process must be tightened up and that certain issues must be
clarified. With respect to information, SSI finds it reasonable that the authorities should
maintain the municipal contacts which have been established and that SSI should make
the necessary preparations to be able to carry out additional work.

Furthermore, in SSI's view, when the licensing dialogue has progressed much further,
SKB's research will mainly deal with issues which the authorities require to be
investigated within the framework of a licensing dialogue and not to fulfil the
requirements of comprehensive research work. SSI also believes that it is important to
review the evaluation procedure with regard to the future regulatory control of SKB's
waste programme.
SSI proposes that the Government should investigate the issue of responsibility with
regard to the final stage of the deposition phase and for the period after the repository has
been closed. Since the industry has now concretized its plans for a final disposal system,
SSI wishes to specify the level of protection that SSI intends to demand from the
standpoint of radiation protection. SSI considers that it is necessary for SKB to deal with
nature protection.

SSI presents the principles of its view that the repository design should be so far
developed that, before the siting work enters its final stage, SKB, as a matter of
principle, can show that the design will fulfil the requirements that the authorities will
make in connection with licensing. SSI also wishes to emphasize the importance of
evaluating the entire final disposal system in the EIS. SSI also reminds SKB that in order
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for SKB to present an acceptable EIS, SKB must investigate in greater detail the
problems that prolonged interim storage in CLAB entails and how these problems can be
resolved with some form of continued monitored storage. In SSI's view, such an
investigation corresponds to the requirement on the zero alternative and is also needed to
establish what can happen if the waste programme should cease for any reason.

The University of Umeå considers that, bearing in mind the considerable cost, the
efficiency of SKB's activities should be examined.

The Swedish Council for Planning and Coordination of Research maintains that it is good
to come right out and say that the siting process concerns a series of interested parties and
goes on to say that the consultations are being carried out in such a way that all the parties
involved can say that they have been reasonably treated. Furthermore, the Council
believes that the work on preparing criteria for a comprehensive evaluation of all the
proposed alternatives must be given high priority.

SKI's Evaluation

Links between Decisions on the Encapsulation Plant and Different Stages of the Site
Selection Process

SKI, like SSI, agrees with the municipality of Oskarshamn's request that the authorities'
requirements on the encapsulation plant and repository should be clarified. SKI, like SSI,
is currently working on regulations and general recommendations where both safety
requirements and requirements on the basis of evaluations will be specified in greater
detail. When the proposals for regulations and general recommendations have been
prepared, SKI, as is usual, will forward them to the parties involved for comment.
However, SKI wishes to emphasize, already at this stage, that a repository for spent
nuclear fuel represents a radiological risk potential which, at the earliest after 100,000s of
years, will approach the radioactive level of a similar quantity of naturally-occurring
uranium deposits. Consequently, the performance of the repository must be analyzed
over times ranging over 100,000's of years or more.

SKI fully agrees with the reviewing bodies, especially SSI, the municipality of
Oskarshamn and the Swedish Association of Local Authorities which emphasize the
strong links which exist between decisions on the two facilities and the different stages of
decision-making in the site selection process. A central issue is when a decision involves
such major commitments that the freedom of action regarding different alternatives is
subsequently lost or considerably limited. In SKI's view, the construction of the
encapsulation plant and the carrying out of the detailed characterization entail such major
commitments that the decision to carry out these steps cannot be taken before the
suitability of the proposed method of final disposal has been established. The following
is required for this to be done:

SKB must submit an in-depth analysis and evaluation of alternatives to the selected
method as well as motivate the choices that have been made. The document must include
a zero alternative involving prolonged interim storage as well as different design details
for the selected alternative. In SKI's evaluation of RD&D Programme 92, SKI stated, in
general, that for SKB to reject an alternative in a credible manner, it must be shown that
this is less suitable than the main alternative that has been selected, or that the resources
which are required to cover the costs of investigating the suitability of the alternative
cannot be justified in relation to the benefit that is expected to be gained.

SKB must submit a complete safety assessment of the final disposal system, specifying
the performance requirements on the canister, the encapsulation process and the
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repository design as well as the requirements which must be made on site characteristics
to attain the specified level of safety and radiation protection.

SKB must demonstrate that sealed canisters of the required and verifiable level of quality,
according to the design specifications, can be mass produced.

SKB must demonstrate, through site investigations of the required scope, the existence of
a site which fulfils the requirements, in accordance with the above-mentioned safety
assessment, on characteristics which can be measured through site investigations. SKI's
evaluation, which has already been presented in the discussion on siting above, is that
this probably cannot be done before SKB has carried out the planned site investigations.

SKI has the authority, in accordance with Sections 3a and 24 of the Ordinance (1984:14)
on Nuclear Activities, to require such information in order to prepare the licensing actions
in accordance with the Act on Nuclear Activities. However, with regard to the
importance, as a matter of principle, of the conditions and the fact that the Government is
the ultimate licensing body, SKI proposes that the Government should establish the
conditions.

Decision on Encapsulation

From the above discussion, it is evident that the basis for decision-making which is
necessary in order to evaluate the method must be made available no later than at the time
that a licence is submitted for the construction of the encapsulation plant. In addition to
the evaluation of the method, there are issues relating to the siting of the plant, safety and
radiation protection during operation etc.

A physical commitment to the method arises once the spent nuclear fuel is actually
encapsulated. SKI supports the municipality of Oskarshamn's view that a condition to
start encapsulation of the spent nuclear fuel is that there should be a licence for the
construction of a repository. This should be evident in the conditions which are specified
if SKB is granted a licence to construct the encapsulation plant.

Stages in the Site Selection Process

In the section on siting, SKI has expressed views on how the siting work should be
conducted in order to obtain the necessary basis for decision-making.

Since the general studies, according to SKB, must provide a basis for eliminating
unsuitable municipalities from feasibility studies, it is important that SKB should carry
out the general studies and publish them before any other feasibility studies are started.
Before SKB starts site investigations, SKB should prepare a programme for such
investigations where measurable site properties are linked to the safety requirements on
the site. SKI also states that SKB's proposal to select one of the sites for investigation
before all the feasibility studies have been conducted would make it difficult to achieve a
systematic and clear selection process. If SKB, nonetheless should select the first site
before all the feasibility studies have been conducted, SKB should be aware, in doing so,
that the information on which a decision on a site for detailed characterization is based
must still be adequate. In SKI's view, in such a situation, it may be necessary to conduct
more than two site investigations.

A decision on whether the detailed characterization should be allowed should, using the
above argument, not be made before a decision is made on the encapsulation plant. One
important issue is whether the detailed characterization must be considered as design
work for a nuclear facility. The detailed characterization will lead to new information
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which can affect the assessment of whether or not the site is suitable for a repository.
However, as has been discussed in detail in the section on siting above, it is already at the
stage of the site investigations that the decisive information will be obtained which will
make it possible to establish whether or not a site is suitable. The detailed characterization
is more a kind of confirmation of the suitability of a site, and is, above all, important to
the detailed location of the repository in the rock, even if it should lead to the necessity of
re-assessing the suitability of a site.

The joint working group on EIA made the assessment that the evaluation of the
application for a licence to carry out the detailed characterization in accordance with the
Natural Resources Act should not formally include the siting of a repository, since
licensing on this matter will be based on the results of the detailed characterization.
However, the group clearly maintains that a licence to carry out a detailed characterization
should not be granted if the site does not have a good prognosis for suitability as a
repository site. If the Government decides to only deal with the application under the
Natural Resources Act, it is essential that the aspects which can be evaluated on the basis
of the nuclear and radiation protection legislation should be included in the Government's
evaluation, already at this stage. In order for this to be possible, the legislation may have
to be amended at a later stage.

However, in a more detailed analysis of the matter, SKI, like the National Housing
Board, has come to an alternative conclusion. Bearing in mind the commitment involved
in the detailed characterization, that the purpose of the detailed characterization is the
siting of a repository, that the tunnels and shafts which are constructed during the detailed
characterization will be a part of the repository and that the rock engineering carried out at
this stage can affect the performance of the repository, SKI recommends that the decision
on whether or not the detailed characterization should be allowed should be seen as the
first step in the licensing of a nuclear facility. A licence will, thereby, be required under
the Natural Resources Act as well as the Act on Nuclear Activities, but with conditions
which mean that new licensing will be required after the detailed characterization has been
carried out. Furthermore, SKI believes that such a procedure can be carried out without
amendments to the legislation.

Coordination and Regulations for Procedures in Connection with Licensing as Required
by Law and the Preparation of a Basis for Decision-making

SKI agrees with many of the reviewing bodies which state that there is a need to clarify
the regulations for coordination and procedures in connection with licensing as required
by law as well as a need to clarify the regulations for the preparation of a basis for
decision-making. If this is not done, there will be a risk of serious disruptions in the
process.

One point of departure for a discussion on coordination and regulations for procedures is
that several authorities and organizations must present their views on the licensing
actions. Furthermore, the views of the county council and the particular municipality are
sought. SKI particularly emphasizes the fact that the municipality must be given the
opportunity to decide whether or not to approve of the siting of the repository as well as
the fact that the general public must be given the opportunity to gain insight into and
participate in the decision-making. This means that demands must be made on the
coordination between licensing and the procedures to be used as well as demands on the
preparation of the basis for decision-making in connection with licensing.

SKI finds that the rules for coordination and procedures in connection with future
licensing work must be defined. It is, for example, obviously reasonable that the
statement of the municipality in connection with licensing under the Natural Resources
Act should be based on information that is as adequate as possible and that the

47



municipality should, therefore, have access to the statements of the central authorities,
including that of SKI. With respect to licensing actions under the Act on Nuclear
Activities as well as the Natural Resources Act, SKI, for its part maintains that the
statements, under both acts, should be completely coordinated and that, it is not
meaningful to first make a decision under one Act and then one under another Act. It is
also necessary to specify which licence is being sought and which acts are relevant on the
particular occasion. SKI has presented its view on this above with regard to the licensing
of the detailed characterization.

However, if all parties concerned are to have insight into and be involved in decision-
making, it is not sufficient to specify how licensing should be carried out when the
application has already been submitted. As a majority of the reviewing bodies maintain, a
process of consultation, where all the parties have the necessary understanding of the
issue, and which is based on openness and clarity is necessary, already at the stage when
the application is being prepared. Such an EIA should be started immediately. SKB, the
authorities concerned and municipalities have already taken the initiative. With respect to
the encapsulation plant, a joint working group has been set up comprising SKB, SKI,
SSI and the municipality of Oskarshamn where representatives from the County Council
of Kalmar are the chairman and secretary. However, forms for how joint consultation
should be established so that it also covers the final disposal system, as a whole,
including the site selection and forms for how the joint consultation should be established
so that all parties involved, including the general public, are involved need to be
developed. SKI intends to immediately participate in discussions with the different parties
involved on these issues.

SKI considers that it is particularly important to secure a coordinated licensing process in
accordance with different laws. SKI proposes that the Government should, already at this
stage, and in a suitable form provide guidelines for how SKB, the municipalities and the
regulatory authorities should best prepare for the licensing process. The Government
should specify that the matters which are subject to licensing under the Natural Resources
Act and the Act on Nuclear Activities on Nuclear Activities should be coordinated so that
the statement by the municipality under the Natural Resources Act can be based on the
statements of the regulatory authorities in accordance with both acts. Issues concerning
the municipal veto, issues concerning which parties can request supplementary
information and issues concerning the length of the review periods must, therefore, be
taken into consideration.

In SKI's view, as in the view of the National Housing Board, it is suitable for an
independent board of experts to review the completeness and quality of the information
used in the decision-making, with regard to safety and radiation protection, as a stage in
the preparation of SKI's statement to the Government on permission for final disposal
facilities in accordance with the Act on Nuclear Activities. It should not be necessary to
set up any new bodies to carry out this task. With regard to licensing in accordance with
the Act on Nuclear Activities and the Radiation Protection Act, KASAM is expected to fill
such a role, which is specified in KASAM's directive: SKI and SSI are entitled to obtain
KASAM's review statement on important nuclear waste issues. In this respect, KASAM
would assume a role which corresponds to SKI's reactor safety board. In principle, it is
sufficient that the obligation to obtain such a statement should be specified in the
description of SKI's tasks. The impact of the facilities on the environment is hardly
different from that of normal industrial facilities, apart from those aspects relating to
nuclear safety and radiation protection. In the case of normal industrial facilities,
arrangements involving an independent board of experts is normally not needed. In
addition, it should be emphasized that the composition of SKI's and SSI's boards which
comprise politically elected representatives as well as experts in various fields means that
support during the different stages of the decision-making process can be obtained on
condition that the boards are kept in their current form.
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If all parties concerned are to have insight into and be involved in decision-making, it is
not sufficient to specify how licensing should be carried out when the application has
already been submitted. As many of the reviewing bodies maintain, a process of
consultation where all the parties have the necessary understanding of the issue, and
which is based on openness and clarity is necessary, already at the stage when the
application is being prepared. Such an EIA, should be started immediately. It is
recommended that the Government should weigh up different alternatives and then
provide general guidelines on how this consultation process prior to submitting the
application should be organized.

It is the nuclear power industry which is responsible for proposing solutions, adopting
the measures and carrying out the studies that are necessary. However, the different
parties in the society at large, including the municipalities concerned, are entitled, by law,
to make demands. If SKB alone organized such a process of consultation, it would be
possible to call into question its credibility. For the encapsulation plant, an EIA has been
initiated where the chairman is a representative from the county council of Kalmar.
However, studies on the entire final disposal system, including the site selection, will
affect several municipalities and county councils.

Since SKI already has the task, at present, of coordinating the preparation of licensing in
accordance with the Act on Nuclear Activities, which will probably be the most important
licensing action with regard to the nuclear waste facilities in question, SKI is prepared to
assume responsibility for the coordination of the EIA for the entire final disposal system.
If SKI is given this task, SKI will take the initiative, in cooperation with other
authorities, to immediately organize a consultation process, primarily between the
regulatory authorities, SKB, the municipalities which are currently the subject of
feasibility studies as well as the county councils in question.

At KASAM's EIA seminar in Luleå, certain environmental organizations and other
reviewing bodies have maintained that the EIA should be coordinated by a body that is
independent of the different regulatory authorities. This would not mean that the
authorities' tasks of evaluating SKB's work within their respective areas of
responsibility would change. One alternative would be for the Government, with regard
to the special nature of these licensing matters, to appoint, according to the ordinance of
committees, an expert with the task of coordinating the preparation of the necessary
information to support the decision-making. However, it is essential that the obvious
willingness to consult with each other, which various parties have testified to, should not
be affected. In order for the coordinator to gain general respect, SKI considers that it is
essential that the task should be limited to organizing the process of consultation and not
include the task of reviewing and commenting on the contents of the EIS which is
prepared. It is the nuclear power industry that has the task of adopting the measures and
conducting the studies which are necessary for the final disposal of spent nuclear fuel and
nuclear waste. SKI prepares the licensing action in accordance with the Act on Nuclear
Activities and the Government makes the decision in accordance with the Natural
Resources Act and the Act on Nuclear Activities. The most important functions for the
person who is in charge of organizing the process of consultation are to summon the
various parties to meetings, document these meetings, organize official hearings etc.

For the consultation process to work, the parties concerned must have sufficient
resources to participate in it. Since the facilities are of national interest and since a greater
number of municipalities are affected than the number where the facilities are actually to
be located, it is not reasonable for the municipalities themselves to bear their costs.
Furthermore, municipalities which are located next to a municipality where investigations
are in progress may also be affected. Bearing in mind the distinct replies given by the
reviewing bodies on this matter, especially the various municipalities, SKI also believes
that compensation to the municipalities concerned, including those affected by feasibility
studies, is a necessary condition for the voluntary participation of municipalities in the
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siting work. SKI recommends that the Government should adopt the measures which are
necessary to enable funds to be disbursed to the municipalities concerned, including
municipalities affected by the feasibility studies, from the funds which have been set
aside in accordance with the Act (1992:1537) on the Financing of Future Expenses
arising from Spent Nuclear Fuel etc.

SKI agrees with SSI in that the EIA which should now be initiated relating to the final
disposal system will involve an intensive dialogue with SKB on certain issues which are
dealt with when, in accordance with Section 12 of the Act on Nuclear Activities, SKB's
research and development programme is reviewed every three years. However, SKI
considers that, even in the future, there is a need for the industry to have a long-term
research and development programme. Furthermore, the research programme deals with
several issues, including the decommissioning of nuclear power plants, which will not
directly determine whether a licence is granted for the encapsulation plant or a detailed
characterization. Thus, in SKI's view, it is reasonable to retain the evaluation of the
research and development programme in its present form. However, SKI is of the
opinion that the issues that are directly linked to future licensing actions, where SKI and
other parties can establish requirements on the information used in the decision-making
process, should be removed from the R&D Programme and treated continuously in the
EIA.

SKI recommends, like SSI, that the question of exactly when the reactor owners have
fulfilled their obligations, and who should then assume the responsibility for the
repository, should be investigated and established. This is necessary taking into account
the question of financial guarantees from the reactor owners as well as so that the
municipalities involved in the site selection process can understand the extent of the long-
term commitment which may be involved when the decision is taken to locate a repository
in a particular municipality. In this context, SKI also wishes to refer to SKI's statement
(SOU 1994:107 and SOU 1994:108) "More Secure Financing of the Future Expenses of
Nuclear Waste." (In Swedish). In this document, SKI states that "the question of exactly
when the reactor owners have fulfilled their obligations and who then assumes the
responsibility for the repository, especially if the Government should wish to delay the
final closure of the repository must, however, be furuVr established. It is important for
this to be done in such good time that this can be taken into consideration when the size
of the fees is being determined.
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