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Summary of SKI's Evaluation and Proposals

In SKI's opinion, the Swedish Nuclear Fuel and Waste Management Co (SKB) has
presented a research and development programme which fulfils the basic requirements
stipulated in 12§ of the Act on Nuclear Activities. On the whole, the programme is
appropriate with regard to the development and evaluation of a method for the final
disposal of spent nuclear fuel and nuclear waste in the Swedish bedrock. The quality of
the supporting research programme is high. However, in SKI's view, the General Siting
Study should be supplemented with regard to certain points and the siting factors should
be further specified.

For some years, SKB's programme has been in a transitional phase, moving from re-
search and method development work to the planning, design and siting of facilities,
initially on a pilot scale. Thus, in SKI's view, it is important that SKB should more
precisely focus the future RD&D programme on gathering the information that the
Government, regulatory authorities and municipalities concerned need for the licensing of
these facilities in accordance with different legal acts, particularly, the Act on Nuclear
Activities (with simultaneous licensing in accordance with the Radiation Protection Act)
and the Act concerning the Management of Natural Resources etc. Such licensing actions
include an overall evaluation of the entire final disposal system proposed by SKB. SKB
must describe alternative solutions, including a zero alternative, in accordance with the
current requirements on environmental impact statements, as well as take into account the
additional guidelines issued by the Government in its decision of May 18, 1995. To
provide guidelines for such a more detailed direction of the RD&D Programme, SKI
describes in this evaluation and the attached Appendix 1 what SKI considers, as the
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authority drafting proposals to the Government in accordance with the Act on Nuclear
Activities, should be reported in connection with licensing under various legal acts. In
Appendix 1, SKI describes proposals for various stages in the licensing process in order
to ensure that the safety link between different facilities in SKB's proposed main system
alternative are satisfactorily taken into consideration. The proposals are mainly intended to
be used as points of departure for a continued dialogue on these issues with the various
parties concerned. More formalized guidelines for the various stages in the licensing
process can and should be provided by SKI and other regulatory authorities in the form
of regulations and general recommendations as well as by the Government in connection
with the first licensing decisions.

In SKI's opinion, it is particularly important that SKB should perform and present an
indepth and comprehensive safety assessment of SKB's proposed main system
alternative (KBS-3), before pursuing work and making further decisions which would
entail increasingly stronger commitments to the system as a whole as well as to the
detailed design of all of the parts of the system. In SKI's view, there are several sound
reasons why such a safety assessment should be presented and subjected to evaluation by
national and international experts. The reasons are described in detail further on in this
evaluation report. Thus, SKI proposes that the Government, with the support of 12§ of
the Act on Nuclear Activities, should impose the condition that before SKB initiates site
investigations, SKB should present an indepth and comprehensive safety assessment of
SKB's proposed main system alternative as well as commission and present an indepen-
dent evaluation of the safety assessment by national and international experts. In connec-
tion with such a condition, SKI proposes that the Government commission SKI to, in
consultation with SSI, issue guidelines for the structure of such a safety assessment in-
cluding a subsequent evaluation by independent experts.

In its review statement and accompanying background reports, SKI presents, on the basis
of its own evaluation and the comments of external reviewing bodies, a number of views
on the direction and structure of the continued RD&D programme which SKB should
take into account.

1. Background to SKI's Review Statement

On September 30, 1995, SKB submitted to the Swedish Nuclear Power Inspectorate
(SKI) the programme for research and development concerning the handling and final
disposal of nuclear waste and the decommissioning and dismantling of nuclear facilities
as stipulated in 12§ of the Act on Nuclear Activities. The programme is called Treatment
and Final Disposal of Nuclear Waste; Programme for Encapsulation, Deep Geological
Disposal and Research, Development and Demonstration (RD&D Programme 95). SKI
has also evaluated two other SKB reports, Siting of a Deep Repository for Spent Nuclear
Fuel (General Siting Study 95) as well as Template for Safety Reports with Descriptive
Example.

In accordance with the Act on Nuclear Activities, SKI must examine and evaluate the
programme as well as submit the documents on the matter to the Government, together
with its own review statement, within six months. SKI has requested and been granted
permission by the Government for an extension of the evaluation period by two months.

SKI has submitted RD&D Programme 95 to a large number of reviewing bodies for
comment. SKI has used both Swedish and foreign experts in its evaluation.

SKI's entire evaluation consists of this Statement and Appendix 1, which has been
decided upon by SKI's Board, as well as the underlying Review Report, the contents of
which are summarized in Summary and Conclusions. Furthermore, a special report has
been prepared in which the Comments of the Reviewing Bodies have been compiled.
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2. Premises of SKI's Evaluation

In its statement of March 1993 concerning the previous RD&D Programme 92, SKI
proposed that a complete safety assessment should be submitted to SKI no later than at
the time when SKB starts its detailed characterizations of possible deep repository sites,
that SKB should submit a plan for describing the design basis of the canister and that the
technical criteria for the site selection should be reported.

In the Government's decision of December 1993 concerning SKB's RD&D Programme
92, SKI's proposal was adopted and the Government required that SKB should submit
supplementary information on its programme. SKB submitted such a supplement in
August 1994 and the report was evaluated by SKI in the same way as RD&D Programme
92. In SKI's evaluation of the supplement, SKI emphasized, in particular, that factors
and criteria for further siting work must be specified and quantified as well as that the
design basis of the canister must be described. SKI emphasized that the feasibility studies
should be completed before the sites for investigation are selected and that a site
investigation plan should be presented before these investigations were initiated.

In accordance with the Government's decision of May 1995 concerning SKB's supple-
ment to RD&D Programme 92, SKB must describe its plans for the specification of
technical requirements for the repository including the canister, on the basis of safety
assessments, as well as for the investigation of possible repository sites. Furthermore,
general siting studies and feasibility studies must be compiled and presented in future
R&D programmes.

In its decision, the Government declared that the implementation of detailed character-
izations must be considered to be a stage in the construction of a nuclear installation as
well as that, for the licensing of the first facility in the final disposal system (the
encapsulation plant, in accordance with SKB's plans), SKB must present data and other
information which would allow the final disposal system to be evaluated, as a whole.
Furthermore, the Government stated that the Government intends to give SKI the respon-
sibility of, in accordance with the Ordinance on the Act concerning the Management of
National Resources, etc., after consulting with the Swedish Radiation Protection Institute
(SSI), the Swedish Environmental Protection Agency (SNV) and the county adminis-
trative boards concerned, submitting information to the county administrative boards on
areas which are of national interest for the final disposal of nuclear waste. The Govern-
ment also emphasized the fact that SKI, in accordance with the Ordinance on Nuclear
Activities, may stipulate that an Environmental Impact Statement (EIS) which enables an
overall evaluation of a planned activity to be made should be prepared for licensing
actions under the Act on Nuclear Activities.

In January 1996, the National Council on Nuclear Waste (KASAM), SKI, SSI, the
Municipality of Oskarshamn and the County Administrative Board of Kalmar submitted
to the Government a joint document concerning the need for the coordination of the siting
process for the repository on a national level.

The comments of the reviewing bodies mainly deal with issues concerning the decision-
making process and the basis for decision-making which is needed in different contexts.
The KBS-3 disposal method is discussed in relation to the current state of knowledge and
the need for safety assessments. The Municipality of Oskarshamn emphasizes the link
between the encapsulation plant and the deep respository. The comments of the
municipality must be accorded special importance since SKB intends to locate the
encapsulation plant in connection with the central interim storage facility for spent nuclear
fuel (CLAB) and the municipality is considering whether a feasibility study must be
carried out in the municipality.
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In the light of the contents of the Government's decision and the joint document
submitted to the Government as well as the comments of the reviewing bodies, SKI has
largely focused its evaluation on decision-making processes and the need for a basis for
decision-making at different stages in order to develop and implement the programme
proposed by SKB. In this connection, SKI has focused, in particular, on ensuring that
the safety links between different facilities in SKB's proposed main system alternative are
satisfactorily taken into consideration. In SKI's view, it is important that SKB's future
RD&D programme should be structured so that it is focused on obtaining the information
that the Government, regulatory authorities and municipalities concerned need for the
licensing of the facilities concerned in accordance with different legal acts, particularly,
the Act on Nuclear Activities (with simultaneous licensing in accordance with the
Radiation Protection Act) and the Act concerning the Management of Natural Resources
etc. The comments of the reviewing bodies also focus on such issues.

3. SKI's General Conclusions and Evaluations

The conclusions and evaluations of more purely technical issues relating to the encapsu-
lation plant, the canister and the deep repository are treated in the attached Summary and
Conclusions and are reported in detail in the attached review report. Some general
conclusions and evaluations are presented below. The subsequent analysis of the
decision-making process and need for a basis of decision-making are based on these
premises.

System Studies and Alternative Methods
The KBS-3 method has been accepted by the regulatory authorities and the Government
as the main line for further development work. However, ultimate approval of the method
has not yet been given. An up-to-date, comprehensive and indepth safety assessment is
necessary for the evaluation of the entire proposed system which must be carried out no
later than in connection with the licensing of the first facility in the system as well as for
the systematic focusing and prioritization of further RD&D work. Alternatives to the
KBS-3 method must be described and must be further investigated, especially the zero
alternative, as a basis for further decision-making concerning the ultimate choice of a
disposal system. In SKI's opinion, with regard to alternatives which are being discussed
on an international level, transmutation is currently not a realistic disposal alternative for
Sweden. In order to develop this method, considerable investment would be required in
terms of time and money. Even if it is successful, in a realistic industrial process, a far
from negligible quantity of long-lived radioactive residual products will remain after
transmutation. It is questionable whether the volume reduction which is achieved counter-
balances the increased complexity of the waste management process, which would also
entail reprocessing.

Siting of the Encapsulation Plant and the Deep Repository
Even if alternative encapsulation plant sites are possible, it is natural that the plant should
be located at CLAB. The process of siting the deep repository may be considerably
delayed in relation to SKB's plans. SKB is experiencing obvious difficulties in attaining
5-10 feasibility studies and is also experiencing obvious difficulties in obtaining the
acceptance of the communities for further studies in the municipalities. Currently,
feasibility studies have been carried out in two municipalities - Storuman and Mala - and
are currently in progress in two - Nykoping and Osthammar. The Municipality of
Oskarshamn is considering whether a feasibility study should be conducted within the
municipality. Following a local referendum, the Municipality of Storuman rejected further
studies in the municipality. The siting process must be improved in several respects.
Among other things, the municipalities would like more transparent information and
clearer decisions to be made with regard to the system selected and the siting criteria.
Therefore, for example, the Municipality of Oskarshamn states that, before any decision
is made by a municipality to participate in site investigations, all of the feasibility studies
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must be completed and evaluated by SKI and SSI. Furthermore, a site investigation
programme must exist. In SKI's view, SKB's general study on the siting of the deep
repository for spent nuclear fuel must be supplemented in several respects, e.g. the
consequence of siting such a repository on the coast or inland as well as the advantages
and disadvantages of siting the repository in southern or northern Sweden. Furthermore,
there are a number of questions which must be resolved, including, biosphere-related
issues and recharge and discharge areas.

The Municipality of Oskarshamn further states that the municipality cannot take a decision
on an application for a permit to construct the encapsulation plant before an application
has been submitted for a permit to carry out detailed characterization of a deep repository
site. SKI observes that this requirement from the Municipality of Oskarshamn means that
the question of a permit for the siting and construction of the encapsulation plant in the
municipality cannot be evaluated until the site investigations have been carried out if the
municipal veto is to be respected.

Supporting R&D
SKB's supporting research and development (R&D) is of a satisfactory quality. How-
ever, SKB needs to more clearly identify and exploit the links to the needs of the safety
assessment for a technical and scientific basis of information in order to better prioritize
its R&D activities. For example, the links between safety assessments and R&D with
regard to issues relating to a deep repository and the R&D programme being carried out at
the Aspo Hard Rock Laboratory should be better established. Supporting R&D will be
needed for a long time in the future even after the encapsulation plant and Stage 1 of the
deep repository are completed.

Canister Manufacturing and Encapsulation
SKI observes with satisfaction that SKB is constructing a facility for inactive testing of
the sealing of the canisters and non-destructive testing. Considerable work remains to be
carried out by SKB before there is a basis for an application for a permit to construct the
encapsulation plant. SKB plans to submit such an application within about two years.
The realism of SKB's time schedule is questionable since considerable work is necessary
within the areas of canister manufacturing, sealing and control.

Safety Assessments
Considerable progress has been made since RD&D Programme 92. Newly developed
methodology and models must now be applied and evaluated. Previous evaluations of
important safety factors must be reconciled against new knowledge and modifications of
the disposal system.

In SKI's opinion, it is particularly important that SKB should perform and present an
indepth and comprehensive safety assessment of SKB's proposed main system alterna-
tive (KBS-3), before pursuing work and making further decisions which entail in-
creasingly stronger commitments to the system as a whole as well as the detailed design
of all of the parts of the system. In SKI's view, there are several reasons why such a
safety assessment should be presented and subjected to evaluation by national and inter-
national experts, such as:

• a comprehensive, up-to-date safety assessment is necessary for the evaluation of the
entire proposed system which must be carried out no later than in connection with
the licensing of the first facility in the system as well as for the systematic focusing
and prioritization of further RD&D work

• design and quality requirements for the canister must be in agreement with an up-to-
date safety assessment of the entire system

• the design of measurement programmes for site investigations and the evaluation of
measurement data from these investigations must be in agreement with an up-to-
date safety assessment of the entire system
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• SKB's safety assessment methods and models must be thoroughly evaluated in the
light of the developments which have taken place since SKB presented its first
detailed KBS-3 analysis 13 years ago.

In this context, SKB should describe, in detail, how safety assessments will be used in
order to satisfy the above-mentioned needs. From the above, it is obvious that it is
desirable that such a safety assessment should be presented before SKB starts its site
investigations.

4. General Conclusions concerning the Decision-making
Process and Safety Assessments

There are a number of questions of strategic importance with regard to the process for the
evaluation of applications and decision-making concerning permits to site, construct and
operate the various facilities in the final disposal system. Safety assessments must be
available when reporting and decisions are to be made. Links/relationships exist between
different issues which means that an overall evaluation must be made. More formalized
guidelines for the structure of the various stages in the licensing process can and should
be provided by SKI and other regulatory authorities in the form of regulations and general
recommendations as well as by the Government in connection with the first licensing
decisions.

Examples of questions which must be dealt with are time-schedules for applications and
the scope of the basis for decision-making, especially issues relating to long-term safety
and safety assessments. The conditions which must be specified in various permits;
whether certain conditions can be connected to RD&D evaluations and what can be
regulated in SKI's regulations concerning safety assessments and EIAs must be dealt
with.

The nuclear facilities concerned are an encapsulation plant and a deep repository. The
facilities must be evaluated in accordance with both the Act concerning the Management
of Natural Resources etc. and the Act on Nuclear Activities. Licensing under the Act
concerning the Management of Natural Resources etc. concerns overall issues such as the
siting of the facilities, their nature and scope as well as issues relating to land use etc.
Licensing in accordance with the Act on Nuclear Activities focuses on safety-related
issues where an overall evaluation must be made of the impact of the activity on human
health and the environment. From a practical standpoint, it is possible to coordinate
licensing within the framework of the applicable legislation. In its decision of May 1995,
the Government specified that a reasonable condition is that the municipal council in the
municipalities concerned should have access to SKI's statement to the Government
concerning licensing under the Act on Nuclear Activities before they make a decision in
accordance with the Act concerning the Management of Natural Resources etc (Section
4). Furthermore, the Government stated that licensing under both acts will be coordinated
by the Cabinet Office. Licensing in accordance with the Radiation Protection Act will be
carried out in connection with licensing in accordance with the Act on Nuclear Activities.

SKI's opinion on requirements concerning technical reporting in connection with an
application for a permit to construct the encapsulation plant, as well as in connection with
an application for a permit to carry out detailed characterizations and the extension of the
deep repository, in stages, is provided in Appendix 1. SKI considers technical reports of
this type to be necessary for SKI to be able to draft proposals in accordance with the
Ordinance on Nuclear Activities. SKI also describes the information which it is desirable
to present prior to the start of site investigations. Furthermore, the structure and coordi-
nation of different stages in the licensing process is discussed. At this stage, the proposed
guidelines for applications and licensing processes which SKI presents in Appendix 1
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must be considered as points of departure for a continued dialogue on these issues with
the parties concerned. Before SKI makes a formal decision on what technical reports
must be submitted in connection with various permit applications, a formal review pro-
cess (including an evaluation by independent bodies) will take place. The Appendix also
describes which decisions in connection with the licensing process must be made by the
Government.

SKI's Board has made a decision on this matter. The following board members have
taken part: Hogberg (Chairman), Axelsson, Danielsson, Ericson, Holm, Sjostrom,
Stenberg and Veiderpass. In addition, the SKI officials, Viktorsson, Toverud, Dverstorp,
Hallencreutz, Hedelius and Norrby (Rapporteur) have participated.

SWEDISH NUCLEAR POWER INSPECTORATE

Lars Hogberg

/ Soren Norrby



Swedish Nuclear Power Inspectorate Evaluation ofSKB s RD&D Programme 95 Appendix I May 21. 1996

Appendix 1:

SKPs Proposed Guidelines for Permit
Applications and Licensing

1. Application for a Permit to Construct an
Encapsulation Plant

1.1 Premises for the Application

General

The encapsulation plant will be evaluated in accordance with both the Act concerning the
Management of Natural Resources etc. and the Act on Nuclear Activities. The govern-
ment decision of May 1995, states that the decision concerning a permit to construct the
plant may entail a considerable commitment to handling and treatment methods for spent
nuclear fuel and that these decisions should not be made before a safety assessment of the
final disposal system, as a whole (system analysis) has been submitted and the planned
final disposal method has been proven to be suitable. An overall analysis should be
included as a basis for decision-making on permit applications in accordance with the Act
concerning the Management of Natural Resources etc. and the Act on Nuclear Activities.

SKB intends to site the encapsulation plant next to the existing central interim storage
facility for spent nuclear fuel (CLAB) at the Oskarshamn Nuclear Power Plant. Even if
other sites are possible, in principle (e.g. next to the planned repository), siting the
encapsulation plant next to CLAB is natural from the standpoint of transportation etc.

The Act concerning the Management of Natural Resources etc. and the Ordinance con-
cerning the Management of Natural Resources etc. contain regulations on Environmental
Impact Statements (EIS). Such an EIS should enable an overall evaluation to be made of a
planned facility's impact on the environment, health and management of natural
resources. The government decision of May 1995 states that SKI may stipulate how an
EIS should be prepared in order to enable an overall evaluation of the activity to be made
with regard to the encapsulation plant and deep repository. As has been described above,
it should be possible to use the same EIS for licensing under the Act concerning the
Management of Natural Resources etc. as well as licensing under the Act on Nuclear
Activities. Furthermore, in its decision of May 1995, the Government states that the
county administrative board should be allowed to have the responsibility for coordinating
the contacts with various parties which are necessary in order to prepare an EIS. The
County Administrative Board of Kalmar is leading a group which was formed to define
the scope and direction of the EIS which must be prepared for the encapsulation facility.
The document submitted by KASAM, SKI and SSI which deals with the issue of
coordinating the repository site, on a national level, is mentioned above. This is an issue
which is also important in connection with the siting of the encapsulation plant.

SKB's Report in RD&D Programme 95

SKB states that separate safety assessments will be presented for the encapsulation
facility, deep repository and transportation system. In addition, SKB must describe
alternative methods, including a zero alternative. Dry storage will also be considered for
any retrieved fuel.

Appendix 1:1
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SKB intends to base the assessment of the long-term safety of the deep repository on
typical data from the previous study sites as well as Stripa and Aspo. SKB plans to
submit an application for a permit to construct the encapsulation facility in 1997/98.

1.2 SKI's Proposed Guidelines for an Application for a Permit to
Site and Construct an Encapsulation Facility and the Licensing
of the System

Scope of Application

An application for a permit to site and construct the encapsulation plant must be subjected
to a coordinated evaluation under the Act on Nuclear Activities and the Act concerning the
Management of Natural Resources etc. as well as other legislation. Licensing under the
Act on Nuclear Activities also includes licensing in accordance with the Radiation
Protection Act. In accordance with the government decision concerning RD&D Supple-
ment 92, SKB must also prove that the proposed disposal system is realistic. The Act
concerning the Management of Natural Resources etc. and the Ordinance concerning the
Management of Natural Resources etc. contain requirements on a comprehensive environ-
mental impact statement (EIS). The Government must make the decision to grant the
siting permit. The Municipality of Oskarshamn further states that the municipality cannot
make a decision regarding an application for a permit to construct the encapsulation plant
before an application has been submitted for a permit to carry out detailed characterization
of a deep repository site.

In order to carry out active test operation, a new evaluation by the regulatory authorities
and licensing in accordance with the Act on Nuclear Activities must be carried out. Thus,
SKI is of the opinion that the deep repository should be approved by the authorities
before SKB starts to seal the canisters containing spent nuclear fuel. Thus, in SKI's
view, the licensing for active test operation should be coordinated with licensing under
the Act on Nuclear Activities for the operation of Stage 1 of the deep repository (i.e. the
deposition of 5-10% of the spent nuclear fuel). In SKI's view, the Government should
establish whether a government decision is necessary or whether the permission of the
authorities is sufficient.

In SKI's view, the application for a permit for further operation of the encapsulation facil-
ity (for a full-scale repository) should be subjected to a new examination and evaluation
by the authorities in connection with the submission of an application to extend and
operate a full-scale repository. SKI assumes that the Government will make a decision
concerning the application for a permit to extend and operate a full-scale repository.

System Analysis

SKI is of the opinion that an overall evaluation of the entire final disposal system (system
analysis) is required. The evaluation must be based on the detailed safety assessments for
the encapsulation plant, deep repository and transportation system. Furthermore, alter-
native assessments must be included, including a zero alternative and the conditions for
the possible retrieval and dry storage of the deposited fuel. The system analysis must
show the links and considerations between the different parts of the final disposal system,
focusing on the function of the canister.

Furthermore, SKI is of the opinion that the Government's requirements on a system
analysis/method evaluation means that SKB must present a general description of the
repository for long-lived low- and medium-level waste (SFL 3-5). Above all, it must be
shown that siting SFL 3-5 near to the spent fuel repository will not affect the functional
requirements on the canister.

Appendix 1:2
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SKI proposes that the following requirements should be made with regard to reporting
prior to the submission of an application for a permit under the Act on Nuclear Activities
for the siting and construction of an encapsulation plant.

• Safety assessment for the encapsulation plant
- description of the plant, the process and the quality control system
- safety and radiation protection assessment for the operation of the plant

including the handling of canisters with defects
- issues relating to the control of fissile material relating to the non-proliferation

of nuclear weapons

• Description of the canisters
a specification of the design basis (from safety and radiation protection
requirements which are derived from the function of the canister in the deep
repository and safety and radiation protection requirements in connection with
the handling of the canister).

- description of the method for the mass production of canisters including
sealing and quality control

• Safety assessment for the deep repository
- complete safety assessment based on data from an actual site (reference site)

as well as sensitivity analyses in order to account for variations between sites
- the operating stage and SFL 3-5 must be included
- specification of canister function requirements
- description of the basis for specifying siting factors and requirements on the

site investigation programme
- description of safety assessment methods

• Description of the transportation system

• System analysis
- overall evaluation of the entire system
- description of alternatives including a zero alternative as well as the retrieval

and dry storage of the deposited fuel,
- links and evaluations made between different system alternatives and

justifications of the alternatives selected.

In addition to the above, any requirements relating to radiation protection assessment
which may be made by SSI must be included. The information which must be reported as
described above must form part of an overall environmental impact statement for the final
disposal system ("system" EIS) which will then form a basis for an overall evaluation in
accordance with the Act on Nuclear Activities, the Act concerning the Management of
Natural Resources etc. and other legislation.

2. SKI's Proposed Guidelines for Information
to Be Submitted Prior to Site Investigations

Bearing in mind the wishes of the municipalities concerning an adequate basis of
decision-making with regard to surface-based site investigations and with regard to SKI's
view that the methods to carry out and evaluate these site investigations must be
thoroughly based on an up-to-date system assessment, SKI is of the opinion that SKB
should carry out a complete and indepth safety assessment based on data from an actual
site (reference site). Site data (and sensitivity analyses) should, in accordance with the
above, be selected so that the characteristics are within the framework of the expected
properties of an actual repository site.The sensitivity analyses can be based on data from
previous study sites as well as Stripa and Aspo in order to establish variations between

Appendix 1:3
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sites, the significance of the variations for the function requirements on the canister and
the possibilities of identifying a site which fulfils the safety requirements.

SKI is of the opinion that SKB, on the basis of such a safety assessment must:

• specify the general siting factors which have been presented in the Supplement to
RD&D Programme 92 prior to selecting two sites for investigation

• derive the parameters which must be measured in a site investigation as well as
• present a site investigation programme including relevant methods for measuring

these parameters.

The same safety assessment is necessary in accordance with the above as a basis for
decision-making concerning the proposed disposal system and, more specifically, in
order to derive function requirements for the canister, for the operating stage as well as
for the long-term safety of the deep repository.

In summary, SKI is of the opinion that it is very important that SKB should, at this time,
demonstrate its methodology for carrying out a safety assessment. It is 13 years since
SKB last carried out a complete safety assessment and SKB also needs to determine what
has to be measured at a site and the way in which this will be done. Furthermore, much
of the methodology for safety assessments which is reported in RD&D Programme 95 is
currently being developed, e.g. scenario methodology and uncertainty management
methodology.

The Municipality of Oskarshamn requires that the site investigations should be completed
before the application for a permit to construct an encapsulation plant is submitted. In this
way, there would be a clear indication that it would be possible to find a suitable reposi-
tory site and that it would be possible to deposit canisters from the encapsulation plant.

In the government decision concerning the Supplement to RD&D Programme 92, the
requirement on system evaluation is linked to the application for the encapsulation plant
which, in accordance with SKB's time schedule, will be submitted during 1997/98.
However, SKI is of the opinion that a new safety assessment is also necessary prior to
the identification of two sites for site investigations and in connection with the perfor-
mance of the surface-based site investigations. Bearing in mind the uncertainties in
SKB's time schedule, there is a risk that the application for a permit to site and construct
an encapsulation plant will only be submitted after the site investigations have been
started. Thus, SKI proposes that the Government should adopt the requirement on a new
safety assessment as a condition for starting site investigations, alternatively, as a
reporting requirement in connection with RD&D 98.

SKI notes that the requirement from the Municipality of Oskarshamn that the application
to carry out detailed characterizations must be submitted before the municipality evaluates
the application for a permit to construct the encapsulation site, means that the question of
a permit to site and construct the encapsulation plant in the municipality cannot be
evaluated until the site investigations have been carried out, if the municipal veto is to be
respected.

3. SKI's Proposed Guidelines for Licensing for the
Construction and Operation of a Deep Repository

3.1 Premises for the Application

General

The selection of a site for detailed characterization will be based on two site investigations
which, in turn, are based on a number (5-10) of feasibility studies in different munici-

Appendix 1:4
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palities. In accordance with the government decision of May 1995, detailed character-
ization, shall be considered to be a stage in the construction of a nuclear installation.

Thus, the encapsulation plant will be evaluated in accordance with both the Act con-
cerning the Management of Natural Resources etc. as well as the Act on Nuclear
Activities. In the same way as described in the section on the encapsulation plant, the
evaluation of the application in accordance with the Act concerning the Management of
Natural Resources etc. will be drafted by the Cabinet Office and the application in
accordance with the Act on Nuclear Activities by SKI. Both of these evaluations will be
coordinated by the Cabinet Office. It is the Government which makes a decision in both
cases. Through the EIA, the basis for decision-making in accordance with the Act
concerning the Management of Natural Resources etc/the Act on Nuclear Activities and
other legislation can be coordinated. See the section on the encapsulation plant above.

SKB's interpretation in RD&D Programme 95

SKB has stated that equivalent geoscientific investigations will be carried out at two sites
but that a complete safety assessment will only be carried out for the site that has been
prioritized by SKB. Separate safety assessments will be prepared for the encapsulation
plant, transportation system and the deep repository for the prioritized site (a comparison
will then be made between the two sites). A safety assessment is being prepared for the
repository for low- and medium-level waste (SFL 3-5).

Furthermore, SKB maintains that the application (the Act concerning the Management of
Natural Resources etc. and the Act on Nuclear Activities) covers both detailed character-
izations and the construction of repository components for Stage 1 (5-10% of the spent
nuclear fuel). SKB plans to submit an application at around the year 2001.

3 .2 SKI's Proposed Guidelines for an Application for a Permit
to Conduct Detailed Characterizations, to Site a Repository
and to Construct Stage 1 of the Repository

Scope of Application

An overall evaluation will be carried out in accordance with the Act concerning the
Management of Natural Resources etc. and the Act on Nuclear Activities as well as other
legislation. An evaluation in accordance with the Act concerning the Management of
Natural Resources etc. must cover the siting of the deep repository (selection of one site
on the basis of two investigation sites) and thus covers the entire disposal system (full-
scale repository). In SKI's view, it is reasonable that the municipal veto should apply
without any restrictions in connection with this licensing action.

The first stage in SKB's application in accordance with the Act on Nuclear Activities
(addressed to the Government) should cover a permit to carry out detailed character-
izations (from shafts and investigation tunnels) as well as the construction and operation
of Stage 1 for 5-10% of the spent nuclear fuel (a decision-making process conducted in
stages as described below).

SKI proposes a decision-making process conducted in stages, as described below, with
licensing by the Government and regulatory authorities prior to each stage of the con-
struction and operation of Stage 1 of the repository. SKI's Board, and subsequently, the
Government, will decide upon the final licensing process (see Figure 1).
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SKI's Proposed Requirements on Information to be Compiled Prior to the Submission of
an Application

An overall description of the entire final disposal system must be provided in the appli-
cation in accordance with the Act concerning the Management of Natural Resources etc.
for a permit to site a deep repository. The requirement on alternatives under the Act
concerning the Management of Natural Resources etc. means, according to SKI, that
SKB must carry out equivalent geoscientific site investigations at two sites. The site
investigations must be sufficiently comprehensive to provide a basis for the evaluation of
the safety of a full-scale repository. Furthermore, a complete safety assessment is re-
quired for both sites in order to motivate the selection of a particular site for detailed
characterization. However, it is quite possible that certain parts of the safety assessment
will be common to both sites. The important factor is that the two assessments should be
of equivalent value.

The overall assessment of the deep repository should be provided in a separate system
report which examines issues relating to safety and radiation protection for the different
parts of the final disposal system. The system report must be based on detailed safety
assessments for the encapsulation plant, a comparison between the sites, the long-term
safety of the deep repository, the transportation system, the repository for long-lived
medium-level waste, radiation protection-related issues, alternatives, safety during oper-
ation, control of fissile material etc.

The requirements on reporting for licensing in accordance with the Act on Nuclear
Activities in connection with the submission of a permit to conduct detailed character-
izations includes a detailed safety and radiation protection assessment for the construction
and operation of the first stage of the deep repository. Detailed requirements under the Act
on Nuclear Activities are further specified for the different application and licensing times
as described below.

3 .3 Proposal for a Decision-Making Process in Stages for the
Construction and Operation of Stage 1 of the Deep Repository

The following reasoning is based on the information provided in Figure 1.

SKI's Proposed Conditions for a Permit to Conduct Detailed Characterizations

After the coordinated licensing by the Government in accordance with the Act concerning
the Management of Natural Resources etc. and the Act on Nuclear Activities, as described
above, the permit, through conditions in accordance with the Act on Nuclear Activities,
should initially be limited to allowing SKB to construct the shaft and investigation tunnels
required for the detailed characterization of the rock volume which is to host Stage 1 of
the repository.

SKI's Proposed Conditions for a Permit to Construct Stage I of the Repository

SKB must submit an updated safety assessment based on data from the detailed character-
ization. On the basis of this safety assessment, an evaluation will be carried out in
accordance with the Act on Nuclear Activities of whether the conditions for pursuing
work have been fulfilled. In SKI's view, a new evaluation in accordance with the Act
concerning the Management of Natural Resources etc. should not be necessary at that
stage. This should be clarified by the Government. An evaluation of whether the con-
ditions are fulfilled may be made by the Government or may be in the form of an
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evaluation by the regulatory authorities. This can be determined by the Government in
connection with the granting of a permit to start the site investigations.

SKI's Proposed Conditions for a Permit to Operate Stage 1 of the Repository

At a later stage, SKI will specify the conditions for granting a permit for the operation of
the installation. One important requirement is, e.g. that SKB, on the basis of the inactive
test operation of the encapsulation plant, must show that canisters with a verifiable quality
which fulfils long-term safety requirements can be manufactured. Another question is
how much of Stage 1 of the repository facilities must be completed before the application
for an operating permit can be submitted. This licensing action is in accordance with the
Act on Nuclear Activities. Thus, in SKI's view, the licensing of the encapsulation plant
for active test operation should be coordinated with licensing under the Act on Nuclear
Activities for the operation of Stage 1 of the deep repository. This should be clarified by
the Government. The coordinated evaluation of the applications can made by authorities
or by the Government.

3.4 Application for a Permit to Construct
and Operate a Full-scale Repository

The application covers the construction and operation of a full-scale repository (not
including closure of the repository) and entails a new licensing action by the Government
in accordance with the Act on Nuclear Activities. Before submitting an application, SKB
will evaluate the operation of Stage 1 (5-10% of the spent nuclear fuel). SKI assumes that
the extension of the installation to a full-scale repository will be evaluated by the
authorities at several stages: additional detailed characterizations, the construction of
repository components and commissioning. At this stage, it is difficult to predict the exact
form of these evaluations since SKB has not yet presented detailed plans for the
construction of the full-scale repository.

SKI recommends that SKB should present the measures which must be adopted in order
to maintain a strong and effective research organization which can undertake independent
safety evaluations and safety assessments and which is independent of the work on the
construction and operation of the future facilities.

3 .5 Closure of the Repository

As was the case with the principles upon which the permit to construct SFR was based,
the question of the closure of the repository should be decided upon at a later stage by the
Government, in accordance with the Act on Nuclear Activities.

3.6 Responsibility for the Repository in a Long Term Perspective

In SKI's view, the responsibility for the repository in a long term perspective, i.e. after
closure or, if a future Government should choose not to close the repository after the final
disposal of all of the spent nuclear fuel and nuclear waste, should be established at an
early stage in the licensing process, since it is reasonable that the municipalities involved
in the siting process should be informed of how this responsibility will be regulated.
Similarly, both the nuclear reactor licensees and SKI as the regulatory authority must be
presented with a clear decision regarding when the licensees are to be considered to have
fulfilled their obligations in accordance with the Act on Nuclear Activities and the Act on
the Financing of Future Expenses for Spent Nuclear Fuel etc.
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Copies have been distributed to:

Swedish Cabinet Office
Ministry of Industry and Commerce
Information Service of the Swedish Riksdag

The National Council for Nuclear Waste (KASAM)

County Administrative Board, Malmo
County Administrative Board, Kalmar

The Swedish Nuclear Fuel and Waste Management Company (SKB)
Sydkraft AB
Forsmarks Kraftgrupp AB
OKGAB
Vattenfall AB

Local Safety Committee, Barseback Nuclear Power Plant
Local Safety Committee, Ringhals Nuclear Power Plant

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.



REVIEWING BODIES

ABB Atom AB
National Board of Occupational Safety and Health
Waste Chain
National Housing Board
Chalmers University of Technology (CTH)
People's Campaign against Nuclear Power-Nuclear Weapons
Swedish Council for Planning and Coordination of Research (FRN)
Association of Save Fjallveden
Greenpeace
University of Gothenburg (GU)
National Chemicals Inspectorate
Royal Academy of Sciences (KVA)
Royal Institute of Technology (KTH)
Local Safety Committee, Forsmark Nuclear Power Plant (LSNF)
Local Safety Committee, Oskarshamn Nuclear Power Plant (LSNO)
Local Safety Committee, Studsvik Nuclear Installations (LSNS)
University of Lund (LU)
County Administrative Board, Halmstad
County Administrative Board, Nykoping
County Administrative Board, Uppsala
County Administrative Board, Umea
Municipality of Mala
Swedish Natural Science Research Council (NFR)
NUTEK
Municipality of Oskarshamn
The Central Board of National Antiquities and the National Historical Museums
Swedish Radiation Protection Institute (SSI)
University of Stockholm (SU)
Swedish Association of Local Authorities
Swedish Society for the Conservation of Nature
Geological Survey of Sweden (SGU)
Swedish University of Agricultural Sciences (SLU)
University of Technology in Linkoping
University of Uppsala (UU)
Municipality of Osthammar

Furthermore, a comment on SKB's programme has been given by Otto Brotzen
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Evaluation of SKB's RD&D Programme 95

Summary and Conclusions



1. Introduction/Background

General

According to the Act on Nuclear Activities, the primary responsibility for the safe
management of spent nuclear fuel and nuclear wastes rests with the licensee, primarily the
nuclear reactor owners. In accordance with the Act on the Financing of Future Expenses
for Spent Nuclear Fuel etc., the nuclear reactor owners shall also be responsible for
ensuring that funds are set aside to cover the future expenses of the handling and final
disposal of spent nuclear fuel and nuclear waste. Furthermore, nuclear reactor owners
must conduct, and every three years, starting in 1986, submit a research and development
programme for the handling and final disposal of the spent nuclear fuel and nuclear waste.
The programme must also cover the measures which are necessary for the decom-
missioning and dismantling of the nuclear installations. The nuclear power industry has
formed a joint company, the Swedish Nuclear Fuel and Waste Management Co (SKB) to
undertake activities which are of common interest to the industry, including the R&D
programme. The Ordinance on Nuclear Activities stipulates that the programme must be
submitted to SKI for evaluation no later than on the last day of September, once every
three years. Within six months after this date, SKI must submit the documents on the
matter to the Government, along with its own statement.

The programme which has now been submitted is one in the series which started with
R&D Programme 86 and continued with R&D Programme 89. The programme which
was submitted in 1992 was called RD&D Programme 92 (Research, Development and
Demonstration), indicating that the development work is now entering an application
phase.

In connection with its evaluation of RD&D Programme 92, SKI required in its statement
to the Government that a better description of the site selection process and plans for
determining the design requirements for the planned copper canister should be provided.
In the Government's decision of December 1993, the Government required that such a
supplement to the RD&D Programme should be provided. SKB's Supplement to RD&D
Programme 92 has subsequently been evaluated by SKI. SKI stated that SKB's Supple-
ment contained the required supplementary information. However, SKI also stated that
further work remained to be done by SKB concerning the site selection process, design
requirements for the copper canister and safety assessment.

In accordance with the Government's decision of May 1995 concerning SKB's supple-
ment to RD&D Programme 92, SKB must describe its plans and programme for the
specification of technical requirements on barriers, subsystems and components, on the
basis of a safety assessment of the final disposal system, as well as for the investigation
of possible repository sites. Furthermore, the Government commissioned SKI to, at the
request of municipalities where SKB is carrying out feasibility studies, use the funds
which have been set aside with the support of the Act on the Financing of Future
Expenses for Spent Nuclear Fuel etc. for the expenses which the municipalities incur for
competence development and information concerning final disposal. No more than SEK
2 million per year may be disbursed from the fund and disbursements are made to the
county administrative board concerned.

In accordance with the Government's decision, the siting factors and criteria which SKB
has reported should be a starting point for further siting work in order to identify a
repository site for final disposal. Future applications for permits in accordance with the
Act concerning the Management of Natural Resources etc. and the Act on Nuclear
Activities to construct a repository should contain material for comparative evaluations
which show that site-specific feasibility studies have been carried outat between 5-10 sites
in Sweden and that site investigations have been carried out at no less than two of these
sites as well as specify the reasons why these sites were selected.

The Government's decision also states that SKB should not commit itself to any specific
final disposal method before an overall assessment of safety and radiation protection
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issues has been submitted. In accordance with the Government's decision, the licensing
under the Act concerning the Management of Natural Resources etc. and the Act on
Nuclear Activities must be coordinated so that the municipal council of the municipality
concerned can have access to SKI's statement to the Government in accordance with the
Act on Nuclear Activities before the municipality makes a decision in accordance with
Section 4 of the Act concerning the Management of Natural Resources etc. The
Government further stated that the planned detailed characterizations of the possible
repository site is a stage in the construction of a repository for spent nuclear fuel and
nuclear waste. This means that the licensing in accordance with the Act concerning the
Management of Natural Resources etc. and the Act on Nuclear Activities must be
coordinated.

The Government's decision also states that environmental impact statements (EIS) and the
process of preparing these statements, the environmental impact assessment (EIA) are an
important instrument in maintaining contacts between the regulatory authorities, munici-
palities concerned and the general public, and that it is important that a transparent process
for conducting the EIA should be established. The Government would like to express the
reminder that the Ordinance on Nuclear Activities states that SKI, and on issues relating to
19§ of the Ordinance, SSI, may issue regulations on EIA.

In the near future, it is obvious that increasing attention must be paid to issues concerning
the basis for decision-making, the decision-making process in itself, including the partici-
pation of the parties concerned, including the municipalities and the general public. In this
context, the EIA will be an important factor. SKB provides a very brief description of the
EIA-related issues. In SKI's view, it is clear that more work has to be done within this
area. As part of the work in this area, SKI is currently engaged in preparing regulations
for EIA. In SKI's view, the relevant ordinances and legal acts may have to be amended.
The Government also explained in the latest decision on the RD&D Programme that the
Government intends to amend the Ordinance concerning the Management of Natural
Resources etc. in order to give SKI the responsibility of identifying sites which are of
national interest for the final disposal of spent nuclear fuel.

Comments of the Reviewing Bodies

The Swedish Radiation Protection Institute (SSI) and others have raised the question of
the evaluation of the RD&D Programme and propose that it should cease to be carried out
in its current form and that the evaluation should be carried out in future in connection
with future licensing. In SKI's view, issues relating to applications etc. and the issues
which can naturally be related to such issues, should be distinguished from the RD&D
evaluation process. However, SKI also perceives a need, in future, for information to be
submitted in the form of a programme which contains the issues which it is not natural to
raise in connection with licensing. Such issues include the cost of the programme and
alternatives to the KBS-3 method which may be of interest in the long term. The RD&D
Programme is an important source of information for SKI with regard to its function of
presenting proposals to the Government concerning the size of the fee for the waste
management funds.

In SSI's view, a greater degree of public insight should be sought, e.g. by arranging
public hearings. The Central Board of National Antiquities and the National Historical
Museums proposes that an ethical committee for final disposal should be appointed. Some
reviewing bodies, such as the local safety committee at Forsmark nuclear power plant, are
of the opinion that the report on the RD&D Programme should be written in a language
that is easier to understand.

Many of the reviewing bodies have commented on SKB's time-schedule, including SSI
and Greenpeace, with the opinion that the time-schedules are unrealistic and that more
time is needed in order to ensure that an adequate basis for decision-making is obtained at
different stages.



One question which was raised by several of the reviewing bodies is the issue of the EIA.
Through the EIA, links between different issues such as interim storage, transportation
and final disposal can be studied. Several reviewing bodies, including SSI, the munici-
palities and the county administrative boards propose that the EIA should be coordinated
on a national level. The local safety committee at Oskarshamn nuclear power plant is of
the opinion that system-related issues (e.g. the link between the encapsulation plant and
the deep repository) exist which cannot reasonably be handled on a local level in several
different municipalities and that alternative sites should be investigated in a consistent
manner. The Waste Chain would like a new independent organ to assume the responsi-
bility for the EIA and would like SKB to be answerable to such an independent organ.

SKI's Evaluation

RD&D Programme 95 is supplemented by SKB's General Siting Study 95, Siting of a
Deep Repository for Spent Nuclear Fuel as well as a report on safety assessment,
'Template for Safety Reports with Descriptive Example". Both of these reports were sub-
mitted at a relatively late stage, which has affected SKI's evaluation work. Bearing in
mind its work load, SKI has applied to the Government for, and has been granted, an
extension of the evaluation period. SKI's statement to the Government should now be
submitted no later than by the last day of May 1996.

SKI has sent SKB's RD&D Programme 95 to sixty authorities and organizations for
review. The organizations and authorities include universities and institutes of technol-
ogy, local safety committees, the municipalities with nuclear installations as well as the
Association of Local Authorities, the Swedish Environmental Protection Agency, the
National Housing Board and SSI. Thirty-five reviewing bodies have replied. In various
ways, most of the comments are related to the decision-making process, both with regard
to the site selection and choice of method and only a small number of reviewing bodies
have dealt with more purely technical issues such as the function of the barriers and the
safety assessment methodology.

Furthermore, SKI has held meetings with KASAM in order to discuss SKB's RD&D
Programme. Issues relating to SKB's programme have also been discussed at a seminar
organized by KASAM with the US Nuclear Waste Technical Review Board, NWTRB.

SKI's evaluation of the programme is based on the premises of evaluating whether and
how the programme can fulfil the real purpose of the programme, namely primarily to
identify and realize solutions for the final disposal of the spent nuclear fuel from the
Swedish nuclear power programme.

In accordance with SKI's directive, SKI's statement to the Government must be dealt
with by SKI's Board. SKI's statement to the Government includes a Summary and
Conclusions of the Review Report. In the Review Report SKI reviews SKB's RD&D
Programme 95 and also deals with comments from the reviewing bodies. Furthermore,
SKI has commissioned a separate report with the Comments of the Reviewing Bodies.

2. System Studies and Alternative Methods

General

SKB describes the facilities which are necessary for a safe handling and final disposal of
spent nuclear fuel and nuclear waste, i.e. in particular an encapsulation plant for spent
nuclear fuel, located next to CLAB and a deep repository for the spent nuclear fuel. The
intention is to construct the deep repository in stages with a first stage for about 400
canisters (demonstration phase) and, only if the experience from this phase is positive,
will the facility be expanded to a full-scale repository. During Stage 1, it would be
possible to retrieve the canisters, if this is considered necessary.



The final disposal method in question, KBS-3, involves the encapsulation of the spent
nuclear fuel in the copper/steel canister and the deposition of the canisters in a deep
repository at a depth of about 500 m. A separate repository, in connection to the deep
repository, is also being planned for other types of long-lived waste. The method has
been accepted by the authorities and the Government as the main line for the development
of a deep disposal method. However, ultimate approval of the method has not yet been
given. Other parts of programme have also mainly been accepted by SKI. However, SKI
has required that design requirements for canisters should be presented and that the site
selection process should be described in detail.

In SKI's view, the step from science to technical application is not entirely simple, e.g.
the manufacturing of canisters of high quality as well as ensuring that the manufacturing
and application of the bentonite barrier around the canisters has the required properties.
Questions which need to be answered are how to avoid emplacing the canisters in
unsuitable positions in the rock and how to carry out a convincing safety assessment.
Much has to be done before an optimal solution, according to SKB, is reached. The task,
at present, is to show that a satisfactory level of safety can be reached. In addition, the
part of the repository which contains waste other than nuclear fuel (SFL 3-5) must be
described in greater detail by SKB and studied by SKI in particular.

Even if the KBS-3 method is approved by the regulatory authorities and the Government
as the main direction for further development work, alternative solutions must also be
described. SKB has described alternatives, including tunnel systems and deep boreholes
for the deposition of canisters. Another method which has been described is trans-
mutation, through which long-lived radionuclides are converted into more stable or short-
lived radionuclides through neutron irradiation. To a certain extent, different variations of
the KBS-3 method can also be regarded as alternative solutions. Above all, SKI would
like to see a better description of the zero alternative than that which has so far been
presented. The zero alternative is the scenario where the planned programme is not
realized. In this case, the spent nuclear fuel must be stored for a longer time in CLAB. In
this case, a changeover to dry storage may also be considered. In this context, the planned
storage of spent fuel in sealed canisters should also be studied. A few of the reviewing
bodies, including SSI, request that SKB should describe the zero alternative.

One question which has been raised to an increasing extent is the relationship between the
encapsulation plant and the deep repository. Comments have also been made regarding
transportation and shipments etc. as being a part of a system. Like many reviewing
bodies, SKI considers these relationships to be important and has emphasized that an
assessment must be made of the entire disposal system. This question is not new. The
government decision of May 1995 (decision on SKB's Supplement to RD&D Programme
92) states that an assessment of the entire final disposal system must be carried out no
later than at the time when an application for a permit to construct an encapsulation plant is
submitted (or in connection with the application for a permit to construct a deep reposi-
tory, if this should be submitted at an earlier stage).

As has been mentioned above, it is planned to construct the final disposal system in
stages. This applies to both the encapsulation plant and the deep repository. After the first
stage, an evaluation will be made, and subsequent to this, it is planned that the facility will
be extended to a full-scale repository.

Comments of the Reviewing Bodies

The reviewing bodies have different perceptions of the KBS-3 method. SSI and the
Swedish National Science Research Council (NFR) accept the method as the main
alternative, but emphasize that work must also be carried out with regard to alternative
methods. The Mathematical-Scientific Faculty of the University of Stockholm/SU
(Morner) is in favour of an investigation on final disposal methods which is not controlled
by SKB in a biassed fashion, and where the focus is on the scientific issues. The
Mathematical-Scientific Faculty of the University of Gothenburg is of the opinion that the



method with deep boreholes has a better potential than the KBS-3 method of meeting the
requirements of rendering the spent fuel inaccessible. Greenpeace also believes that the
method involving deep boreholes cannot be rejected already at this stage. The People's
Campaign against Nuclear Power-Nuclear Weapons is of the opinion that S KB has made
too much of a commitment to the KBS-3 method and that SKB should be relieved of its
responsibility for the final disposal of spent nuclear fuel.

The issue of transmutation has attracted considerable attention and the University of
Uppsala and the Royal Institute of Technology among others believe that the method can
be a real alternative to KBS-3. However, other comments have also been made on this
subject. The Mathematical-Scientific Faculty of the University of Stockholm/SU (Pereira)
as well as ABB Atom AB are critical to this alternative.

SKI's Evaluation

In SKI's opinion, the KBS-3 method should continue to provide the main direction of
SKB's work. SKI emphasizes that many issues relating to technical requirements on
barriers, including canisters for spent nuclear fuel, must be resolved. As was stated in the
government decision of May 18, 1995, concerning SKB's Supplement to RD&D Pro-
gramme 92, SKB must describe a programme for the specification of technical require-
ments on barriers which meet the requirements of an integrated safety assessment for the
final disposal system as a whole. Bearing in mind the uncertainties regarding when and
how the final goal, a safe final disposal, can be attained, SKI is of the opinion that
alternative methods must be described, especially the zero alternative. SKI's view on
transmutation is that the method is not a realistic alternative but a very comprehensive
development project which will entail considerable cost, take a long time and which will
in any case require reprocessing or some form of similar process. Furthermore, it will not
eliminate the need for a deep geological repository. SKI is therefore of the opinion that
SKB should follow the work within this area but that the KBS-3 method should be
SKB's main alternative for further work.

3. Siting Procedures for Facilities

General

The siting process for the encapsulation plant and deep repository is in progress. From
the standpoint of transportation and of the system as a whole, it is natural to site the
encapsulation plant next to CLAB or next to the future deep repository for spent nuclear
fuel. The activities to be carried out at the encapsulation plant are very similar to the
activities carried out at CLAB and a co-siting with CLAB has obvious advantages. SKB
proposes that the facilities be located next to CLAB and an initial study of this proposal
has been discussed within the framework of an EIA under the leadership of the County
Administrative Board of Kalmar. The following have participated in a working group,
besides the County Administrative Board of Kalmar: the Municipality of Oskarshamn,
SSI and SKI as well as SKB. The issues which should be included in an EIA for the
encapsulation plant were discussed in a report prepared by the working group.

The siting process for the deep repository is considerably more complicated. The safety of
a deep repository for spent nuclear fuel will be dependent on specially designed
engineered barriers, primarily the planned copper/steel canisters, and on geological factors
(rock mechanics, hydrology, geochemistry) at the selected site. In addition to geological
factors, issues relating to transportation possibilities, infrastructure, local industry etc.
must also be taken into account.

The site selection procedure advocated by SKB also takes these various factors into
consideration and is also based on the assumption that only municipalities which have
shown an interest in siting a deep repository within the municipality will be considered for
feasibility studies. On the basis of 5-10 feasibility studies, two sites will be selected for



site investigation (drilling etc. from the surface). One of these two sites will then be
selected for detailed characterization (shaft excavation and the construction of tunnels).
Decision-making on siting will also be based on the general siting study which S KB has
carried out on a national scale. This study shows that certain regions (the mountain range,
sedimentary rock types etc.) should be excluded. However, in SKB's opinion, the
general siting study is of limited value and acceptable sites can be found, in prinicple, in
most regions. The actual suitability of a site can only be established after a detailed
characterization has been completed.

According to SKB, the following important questions must be raised with regard to the
siting of the deep repository:

what requirements must be made on a deep repository site?
what is a suitable procedure (siting process) for site selection?
what are the conditions in different parts of Sweden?
what is a suitable procedure (siting process) for site s
what are the conditions in different parts of Sweden?

On SKI's recommendation, the Government stated in its decision from 1995 that "the
siting factors and criteria that SKB specifies should, in the view of the Government, be a
starting point for further siting work."

A feasibility study has been carried out in the Municipality of Storuman and another has
recently been completed in the Municipality of Mala. A local referendum in the Munici-
pality of Storuman showed that there was strong opposition to the idea that the munici-
pality should host a repository. SKB's studies in the Municipality of Storuman have
therefore been terminated. Feasibility studies are now being carried out in the munici-
palities of Nykoping and Osthammar. The Municipality of Oskarshamn is considering
whether to accept a feasibility study in the municipality.

The siting process has already been discussed at a previous stage. In its evaluation of
SKB's RD&D Programme 92, SKI and many reviewing bodies made comments on this
particular issue. There are different aspects to the question, e.g. a technical/geological
aspect, a societal aspect and a legal aspect. In its decision of May 1995, the Government
stated that the site selection criteria which had been presented by SKB should be a starting
point for further work and that SKB should, therefore, take into account the views which
had been expressed by various authorities, including SKI. SKI's view is that the siting
selection process should be developed in order to obtain a more transparent and more
detailed strategy. One important question in this context is what basis for decision-making
should exist before a decision is made to proceed to the next stage in the site selection
process.

According to SKB, the incentive to start a feasibility study in a particular municipality is
primarily the municipality's interest in the feasibility study. According to SKB, the above-
mentioned general siting study is of limited value. However, SKI's view is that it should
have been possible to make better use of the existing body of data and that a more
applicable general siting study could have been achieved if SKB had not only made
evaluations on a national scale but also on a regional scale. The selection of two sites for
site investigations will be based on the results from feasibility studies as well as on the
combined knowledge of the geological conditions in Sweden which SKB has acquired
over the years. Similarly, the general siting study is a part of the basis for decision-
making. Several reviewing bodies stress the importance of geological/technical criteria in
the site selection process and believe that SKB is placing too much emphasis on the
condition that the municipalities should show willingness to participate in such feasibility
studies in the initial phases of the process. However, it is when a site is ultimately
selected that the municipality must show willingness to host the repository.

Licensing under the Act concerning the Management of Natural Resources etc. and the
Act on Nuclear Activities is not required for the stages which have so far been described:
feasibility studies and site investigations. In SKI's view, it is important that the step from
the site investigation stage to a detailed characterization should be based on safety
assessments of the two investigated sites which are of equal value in order to ensure that



the motives for selecting a particular site are clear. With regard to the next stage - carrying
out the detailed characterization - the Government has stated that it should be seen as the
first stage in constructing a nuclear installation. This means that licensing under the Act on
Nuclear Activities must be carried out already at this stage.

In SKI's view, the licensing for the detailed characterization and the construction of the
repository and tunnels as well as for the operation of the repository should be carried out
in stages. The first licensing action is to be carried out in accordance with both the Act
concerning the Management of Natural Resources etc. and the Act on Nuclear Activities.
In SKI's view, the municipal veto right should apply. Subsequent licensing is to be
carried out in accordance with the Act on Nuclear Activities. The issue of the municipal
veto is of fundamental importance. Several reviewing bodies have raised this question. In
SKI's view, the Government should clarify what should apply in this respect.

Comments of the Reviewing Bodies

Various views have been expressed on the site selection process. A large number of
reviewing bodies, the Geological Survey of Sweden (SGU), the Royal Institute of
Technology (KTH), the Mathematical-Scientific Faculty of the University of Gothenburg
(GU), Chalmers University of Technology (CTH), the Mathematical-Scientific Faculty of
the University of Stockholm/SU (Morner), the Swedish Society for the Conservation of
Nature, the People's Campaign against Nuclear Power-Nuclear Weapons and the Waste
Chain advocate a systematic and scientifically controlled site selection process where SKB
does not exclude any part of Sweden unless factual reasons for doing so are presented.
SGU emphasizes the importance of the geological factors. KTH questions SKB's method
of selecting areas for feasibilty studies and GU questions SKB's site selection process.
According to SU (Morner), negative observations are being ignored within those areas
which are of interest to SKB. The Swedish Society for the Conservation of Nature is of
the opinion that SKB's siting factors are still imprecise, in spite of SKI's explicit request
for a detailed specification and quantification.

However, the question of the importance of the geological factors is not uncontroversial.
The Association of Local Authorities emphasizes that there are many other aspects which
must be taken into consideration in connection with the site selection process.

Some municipalities have expressed views on the site selection process. The local safety
committees at Oskarshamn nuclear power plant and at the Studsvik nuclear installations
emphasize that the decision to grant a permit for site investigations will be vital. The local
safety committees propose that all of the feasibility studies should be completed and re-
ported in the form of a nationally coordinated EIS before the question of a site investi-
gation is raised. Furthermore, the committees maintain that SKI and SSI should evaluate
the content of the feasibility studies on the basis of technical and safety-related premises
as well as evaluate whether the data presented in the reports are of a high and comparable
quality.

Furthermore, the safety committees state that a site investigation programme must exist
and that the names of both of the municipalities where SKB wishes to carry out investi-
gations must be published, at the same time. A reserve candidate site should also be
published in case one of the municipalities should decide that it no longer wishes to
participate in the process.

The Municipality of Osthammar and the local safety committee at Forsmark nuclear power
plant are of the opinion that new results from Aspo tests which are important for the site
selection process, and will be available in the year 2002, should comprise a basis for
decision-making and possible participation in a site investigation.

The Municipality of Oskarshamn has also commented on the question of the veto right.
The Municipality would like an open dialogue concerning the veto right, how it will be
applied and how the municipal veto right will be taken into account in relation to the



process which is based on willingness of the municipality to participate, which has now
been initiated.

The Government's statement that the initiation of a detailed characterization would require
a permit in accordance with the Act on Nuclear Activities has been questioned by ABB
Atom AB. The People's Campaign against Nuclear Power-Nuclear Weapons also con-
siders that this sequence is unsuitable since it means that SKB will be granted a permit to
construct the deep repository before the suitability of the site has been investigated.

Greenpeace proposes that an independent site selection commission should be formed.

SKI's Evaluation

Like many of the reviewing bodies, SKI wishes to emphasize the importance of having a
well-defined and clear site selection process. In its decision of May 18, 1995, the Govern-
ment emphasized that the site selection factors that SKB had specified should be a starting
point for further siting work. SKI has requested that these factors should be developed
and specified in detail and observes that much of this work remains to be done.

SKI also emphasizes relationships between the encapsulation plant and the deep
repository site selection process. As the Municipality of Oskarshamn and the local safety
committees at Studsvik's nuclear installations have maintained, the entire site selection
process is of great importance prior to the decision-making concerning site investigations.
SKI considers that the proposals concerning feasibility studies and the premises for site
investigations which have been presented above must be taken into consideration.

In SKI's view, the site selection issue is directly linked to the system analysis which,
according to the Government's decision of May 18, must be submitted in connection with
the application for a permit to construct the encapsulation plant (if this application should
be submitted first). An essential part of this analysis comprises an evaluation of the
selected method for final disposal and is also dependent upon the issue of the EIA.

4. Supporting R&D

The evaluation of SKB's supporting R&D that SKI carried out on the basis of RD&D
Programme 92 is still valid, on the whole. SKB's research work is mainly of a high class
and is often ranked among the most outstanding of its kind. In most areas, activities are
carried out in the form of joint international projects which means that the necessary
conditions exist for broad support for the results obtained by the scientific community.

Over the next ten-year period, SKB plans to construct an encapsulation plant, carry out at
least one complete detailed characterization as well as start the construction of a deep
repository. Before decisions are made concerning these activities, safety assessments
must be carried out. Consequently, it is necessary that SKB should ensure that the re-
search which is conducted during the period of time up to each decision-making deadline
is sufficiently appropriate. Thus, more than ever before, the research work must be
steered by the needs of the safety assessment. Furthermore, the resources which are
created - human as well as knowledge-based - must be organized in such a fashion that
they promote the necessary integration of the different areas of knowledge.

Another essential point is that SKB should ensure that resources are allocated to different
areas in an optimum fashion, bearing in mind the importance of different barriers in the
repository for example. In this case, it is also difficult or impossible to prioritize and to
make a list of issues which must be resolved without carrying out integrated safety
assessments.



With regard to the various subject areas, the criticism that SKI has expressed does not
mean that the direction of work on any particular subject is severely misguided or that
results obtained so far indicate unsurmountable obstacles to the possibility of constructing
safe facilities. However, as before, SKI is dubious about whether the necessary know-
ledge and experience can actually be attained within the short period of time which
remains, in accordance with SKB's plans. On the other hand, it is clear that much of this
necessary knowledge is already available elsewhere apart from within SKB. Once again,
it is difficult to make an evaluation of such possible deficiencies in knowledge without
access to the experience provided in a complete safety assessment.

Scenarios

The development of methods to analyze scenarios has shown great progress over the last
3-year period. SKI recommends that SKB should not make an irreversible commitment to
any single method in order to study the system of interdependency between processes in a
repository.

Fuel

SKI is critical to SKB's description of its fuel investigation programme. The integration
of experiments and model development on the basis of the needs of the safety assessment
started at a late stage and SKI recommends that SKB should speed up this work in order
to optimize the work on the experimental side.

Buffer and Backfill

The work on developing models which describe the function of the buffer and backfill in
the final repository has, in general, been successful. However, SKI would like to see a
better integration with the rest of the knowledge base on issues concerning possible
changes in the chemical properties of the buffer. Furthermore, the question of the trans-
port of gas in the buffer and backfill deserves greater attention, especially with regard to
validating experiments on a larger scale.

Bedrock

The breadth of SKB's description of the state of knowledge with regard to the function of
the rock as a barrier in a repository is satisfactory and, in certain cases, an indepth
description is provided. However, in many cases, SKI considers that the link between the
planned work and the requirements of the detailed characterization and safety assessment
is lacking. One example of issues which SKB should pay particular attention to is the
stability of the redox conditions in water-bearing fractures and the development of
methods to, if possible, establish whether changes occur in this safety factor.

Chemistry

In SKI's view, the content of SKB's programme within the area of chemistry is
satisfactory with a relatively good base in geochemistry and the needs of the safety assess-
ment. SKI recommends that SKB should continue its work on radionuclide chemistry,
pursue its plans to, within the safety assessment, apply the results that it has obtained and
continue its work on studying microbes in a deep repository.



Natural Analogies

SKI is of the opinion that SKB's work on studying natural analogies has been successful.
Consequently, SKI recommends that SKB should continue work in this area. However,
the work should be more explicitly planned on the basis of the needs of the safety assess-
ment.

Biosphere

As far as biosphere-related issues are concerned, SKI finds that they have been treated
very briefly by both SKB and the reviewing bodies. In this context, SKI wishes to
remind SKB that it may also be possible to develop other safety indicators besides
radiation dose. This view was also expressed in connection with SKI's evaluation of
RD&D Programme 92.

Other Waste

SKI looks forward to SKB's work on the preliminary safety assessment of the repository
for long-lived low- and medium-level waste. However, it is important that SKB should
continue to develop the programme in this area, in more concrete detail, and to follow up
the programme, especially bearing in mind the requirements which exist on describing the
total final disposal system.

Principles for the Evaluation of Safety-related Research
and Long-term Requirements

In this context, it may be suitable to present some principles which should be followed in
connection with the evaluation of all safety-related research. First of all, it must be
possible to make decisions even if an essential area is not considered to be "completely
researched". However, the decision must be based on adequate knowledge in the sense
that additional knowledge cannot be expected to lead to a different decision. This usually
means that the decision is based on simplified assumptions which, with a reasonable
measure of certainty, will lead to the overestimation of consequences or risks. Thus,
further research can be aimed at refining the methods of predicting consequences in order
to obtain smaller margins and thereby lead to economic savings.

It would be unscientific not to admit that further research after the construction and
commissioning of the repository can also lead to re-assessments of the lifetime and
function of the barriers which may be more or less negative for a long period of time.
Technological and scientific progress continues even after decisions have been made. In
Sweden and in nearby countries, increasingly intensive R&D work within this area can
even be expected to be carried out beyond the years 2010-2020. In this perspective, it
would be unreasonable not to continue to carry out active research in order to follow
progress within the area and apply new findings, not only for the sake of identifying
potential safety-related problems. Work must continuously be carried out so that new
safety assessments can be made. Requirements will be made, on recurrent safety
assessments at regular intervals as well as on an assessment before the closure of the
repository.

Thus, SKI recommends that SKB should present the measures which must be adopted in
order to maintain a strong and effective research organization which can undertake
independent safety evaluations and safety assessments and which is independent of the
work on the construction and operation of the future facilities.
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5. Canister Manufacturing and Encapsulation

In RD&D Programme 95, SKB's reference canister has been modified. The steel cylinder
which was previously intended to be the load-bearing component in the canister has been
replaced by a cast steel insert. SKB's evaluation is that the problem of selecting a suitable
backfill material for the canister has thereby been eliminated. The outer canister will still
be made of copper.

According to the plans described by SKB, the encapsulation plant must be completed
prior to the deposition of the fuel in the repository which is planned to start in the year
2008. It is planned to construct the plant near to CLAB at Oskarshamn. SKB's aim is to
submit, at year-end 1997/98, an application in accordance with the Act on Nuclear
Activities and the Act concerning the Management of Natural Resources etc. for a permit
to construct the plant. According to plans, the construction work will be started two years
after that. A project plan for the construction of the facility is presented in RD&D Pro-
gramme 95. Since RD&D Programme 92 was presented, plans have been added to con-
struct a pilot plant. In the pilot facility, SKB plans to develop methods for the sealing and
control of the canisters.

Selection of Material

In order to select the canister material (and manufacturing process), SKI believes that it is
important that the materials which are selected for canister manufacturing should be
tested, with regard to corrosion and creep, in the state and with the structure that the
materials will have in the selected manufacturing process. Examples of this are the grain
size and the occurrence of phosphorous and impurities in the base metal and grain
boundaries.

Furthermore SKI is of the opinion that the importance of phosphorus for the creep
ductility and creep fracture limit in oxygen-free copper must be specified.

Corrosion

The corrosion properties of copper have been well studied, according to SKB, which also
reaches the conclusion that it is highly unlikely that general or local corrosion will be a
limiting factor in the canister's lifetime in the deep repository. However, at the same time,
SKB admits that the conditions for bacterial corrosion and the possibility of local sulphide
corrosion are issues which may need to be further investigated. As far as the impact of
radiolysis is concerned, SKB believes that it is negligible and that the occurrence of stress
corrosion under repository conditions is unlikely.

SKI has verified, to a large extent, SKB's view that so far, nothing has emerged to
contradict the assumption of a very long lifetime of the canisters from the standpoint of
corrosion. However, bearing in mind the very important role of the canister as a barrier,
both in terms of short and long time-scales, it is particularly important that all possible
corrosion mechanisms should be investigated as thoroughly as reasonably possible.
Consequently, SKI recommends that SKB complete its studies of corrosion processes
wherever such knowledge is deficient. This particularly applies to microbal corrosion,
stress corrosion and local corrosion in a sulphide environment.

Canister Design and Manufacturing Process

SKI finds that the development of and the work on the canister is well underway within
several areas. Examples of this include the development of methods for the manufacturing
of the copper canister as well as the insert and methods for sealing and controlling the
canister. SKI considers this to be positive. SKI also observes that since RD&D Pro-
gramme 92 was presented, only minor work has been carried out with regard to
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alternative manufacturing methods for copper canisters. SKB is now concentrating on
developing the reference canister. However, SKB has only made limited preparations in
case setbacks should arise.

With regard to the design of the insert, SKB should observe the importance of the
properties of the structure depending on whether the insert is made of cast metal or
whether it is a steel cylinder.

The manufacturing method which is ultimately selected must be reproducible on the scale
determined by SKB in the deep disposal programme. This applies to the manufacturing of
the empty canisters as well as to the processes of sealing, finishing and non-destructive
testing which is to be carried out at the encapsulation plant.

Furthermore, SKI is of the opinion that SKB must prepare a specification of manu-
facturing criteria for all of the substages relating to materials strength requirements,
ovality, permitted defects, surface finish and suitable structure.

Canister Handling

A system should also be developed for the handling of filled canisters. Copper is a soft
material which can easily be damaged during handling. It is therefore important that the
canisters should be handled correctly before they are deposited in the repository so that
defects which could degrade its condition do not occur.

Pilot Plant

The construction of a pilot plant will provide SKB with valuable experience prior to the
construction of the encapsulation plant and it will also be possible to identify the causes of
possible operating disturbances. The pilot plant will also provide SKB with valuable
experience for understanding and learning about the sealing process as well as provide an
opportunity to test methods for the finishing of completed welds and non-destructive
testing. SKI considers the pilot plant to be an important part of the canister development
programme and supports SKB's plans to construct the plant.

Time-schedule

In SKI's view, a control programme for the entire encapsulation process from the
production of the copper ingot to the emplacement of the canisters in the repository must
be prepared by SKB during the course of the development process.

SKI emphasizes that the time-schedule must not be allowed to dictate the work. The time-
schedule is subordinate to requirements on quality and reporting so that SKB and SKI can
ensure that the safety-related aspects have been taken into account at all stages of the
process. SKI also emphasizes the link to the plans for the deep repository.

SKI's Overall Evaluation

In SKI's view, much work remains to be done before the canister can be considered to be
completely developed. The programme for the canister and encapsulation is described in
general terms. The preliminary time-schedule includes none or few concrete detailed
goals. A detailed programme should therefore be developed before the start of con-
struction of the encapsulation plant. Since SKB must carry out many activities within a
short space of time, the work to be done must be carefully planned. SKB has a major task
ahead in order to be able to attain its goal of starting to deposit canisters in the repository
by the year 2008.
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Considerable work must be carried out, particularly within the areas of canister manu-
facturing, sealing and control. SKB must also prepare design criteria for the canister
which agree with the safety assessment's requirements on safe, long-term performance in
the deep repository.

6. Deep Disposal of Spent Nuclear Fuel

A deep repository for spent nuclear fuel in Swedish crystalline bedrock can be designed
and constructed in several different ways. In SKI's opinion, land-based geological final
disposal of encapsulated fuel in crystalline bedrock is a realistic main alternative. In its
evaluation of SKB's RD&D Programme 92, SKI stated that it was reasonable for the
KBS-3 method to be the main alternative and reference system for further development
work.

In its work on identifying a suitable site for the final disposal of spent nuclear fuel, SKB
has opted for a policy whereby a municipality must show willingness to participate in
studies. This policy is questionable and has also been questioned by a large number of
reviewing bodies which would like to see a process based on (geo)scientific grounds, and
carried out from a national perspective.

Time-schedule

SKB's overall time-schedule and division into stages is a natural initial step in the steering
of various stage goals. However, SKI can see that there will be procedures which may
affect the time-schedule. SKI emphasizes that the time-schedule must be subordinated to
the need for ample time in order to ensure that the decision-making process is satisfactory
and will not affect the requirements which have been formulated through the safety
assessment, for example.

SKI is of the opinion that the plans described by SKB, after certain supplementary
information has been provided, can be used as a starting point for further work on the
planning of the siting of the deep repository. However, SKB should be aware of the fact
that a considerable amount of work remains on developing the plans in more concrete
detail before the deep repository project can be started. For example, SKB does not state
how it intends to select areas for site investigations, what requirements in terms of
knowledge will be made on the repository and what will happen if a site has to be
abandoned.

Repository Depth

SKI considers that the impact of the depth of the repository on the repository function
must be further investigated, e.g. the consequences of temperature increases, the con-
sequences of greater rock stresses and higher water pressures, the significance for safety
of degraded buffer performance as a result of an increase in the salinity of the ground-
water and whether greater difficulties will arise in connection with the geological and
hydraulic characterization of rock volumes.

General Siting Study

As far as the completed general siting study is concerned, SKI is of the opinion that it
should have been possible for SKB, through a well-adapted study, to have excluded
certain areas by ranking them in terms of favourable and unfavourable factors from a
scientific, technical and societal perspective.
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In SKI's view, the quality of the data obtained should allow more detailed analyses and
conclusions to be made than those provided in the General Siting Study. The lack of a
deeper analysis of what resolution a study on a national scale should have may, in SKI's
view, be a contributing factor to the limited applicability of the study in its current form
and scope.

In SKI's opinion, a more comprehensive analysis of data as well as a synthesis of how
important factors must be followed up in more detailed studies should have led greater
gains from the General Siting Study. This is a stage that SKB itself envisages, even if the
scope is limited.

Furthermore, in SKI's view, SKB's General Siting Study should have described the
distribution of recharge and discharge areas, the consequences of siting the repository on
the coast or inland as well as the advantages and disadvantages of siting the repository in
southern or northern Sweden. Through a more coordinated discussion of issues which
may be of importance from the standpoint of safety assessment (or in connection with
alternative siting) and by focussing on significant issues of importance for the decision-
making process, the value of the study would have been considerably enhanced.

Feasibility Studies

As far as feasibility studies in municipalities are concerned, SKI realizes that there are
advantages of using the municipality as an administrative unit, especially in connection
with the assessment of impacts on the environment, local economy, local industry and
local community. However, SKI emphasizes that a good understanding of the important
geoscientific conditions, in the context, requires, in several cases, geological regions
which are considerably larger than municipalities.

In connection with the feasibility study carried out in the Municipality of Storuman, SKI
is of the opinion that SKB should have more clearly described favourable as well as
disqualifying factors in its evaluation of the municipality's suitability as a deep repository
site. Examples of such factors could include the proximity to potential economic re-
sources, the possibility of constructing facilities in the Revsund granite, typical fracture
geometries and their links to the groundwater flow. The uncertainties in the information
compiled in the study must be more clearly described, quantified and discussed.

Site Selection

SKI finds that RD&D Programme 95 does not contain any specification and quantification
of criteria and site selection factors. On the other hand, in the site investigation pro-
gramme which is planned, SKB intends to describe how essential information on site
selection criteria can be obtained. SKI considers this to be an important goal to which
SKB should accord the highest priority.

SKI finds that a more detailed plan of how SKB had intended to select the sites where it
intends to carry out site investigations is lacking. In accordance with the current time-
schedule, SKB will start site investigations during the current programme period. This
means that the selected methodology must be specified in concrete terms before the site
selection is started.

In SKI's view, the investigation stages proposed by SKB (when a large area, munici-
pality, has been selected) show a well-thought out preliminary structure. However, a
detailed site investigation programme must be prepared in good time prior to the start of
the site investigations.

SKI hopes that SKB, with its combined experience from investigations carried out at
different study sites as well as Stripa and Aspo, has acquired the required knowledge for
doing the right things in the right way (in the right order) with the right equipment. This
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means that parameters which are important to the long-term safety must be measured,
evaluated and documented, i.e. adapted to the needs of the safety assessment. The coordi-
nation of different activities both in terms of time and content is necessary in order to
obtain the optimum benefit from knowledge. This is something that, in SKI's view,
should also be investigated in the programme.

SKI is of the opinion that active, well-controlled experiments of the type developed by
SKB within the Aspo project, are an important part of a detailed characterization pro-
gramme. Furthermore, SKB should also plan to use tracer tests in its site investigations to
verify hydrological zones and transport parameters as well as to verify connectivity
between existing zones.

SKI is aware that the properties of the rock are very heterogeneous. This means that there
is no possibility of achieving a "complete" characterization through a detailed character-
ization. However, it is vital that methods should be developed and applied which, as far
as possible, can measure the parameters which are of importance for the long-term safety
of the repository.

Work Relating to Construction and Operation

SKI is of the opinion that SKB, in the Aspo Hard Rock Laboratory, should test and
evaluate methods for the horizontal deposition of canisters and related equipment
development. The deposition of two canisters in each vertical hole may require bentonite
blocks of other dimensions in the bottom of the hole and between the canisters in order to
prevent canister movements.

Furthermore, in SKI's view, the principle and the methodology which have been applied
to the drilling vertical deposition holes (full-face drilling) appear to work and may
therefore be worth developing further in the Aspo Hard Rock Laboratory.

One alternative to the main repository design alternative that SKB has mentioned
previously would be to construct the deep repository on two levels. SKI is of the opinion
that this alternative should be investigated again and compared with the single-level
repository design. From the standpoint of rock mechanics, it would be of great interest to
obtain an answer to the question of whether one of the alternatives is preferable in terms
of stability in a long-term perspective, taking into account future glaciations.

Furthermore, in SKI's view, it is urgent that SKB should acquire deeper knowledge of
the durability of the grout, its long-term properties and its possible impact on the
chemistry of the repository which may be of importance for the long-term safety of the
repository.

SKB's opinion is that the buffer properties of blocks of coarse grained bentonite manu-
factured using applied methodology (isostatic pressing) are as good as blocks made of
compacted bentonite powder. In SKI's view, this work must be further developed in
order to confirm that the properties of the buffer are also adequate in the perspective of
long-term safety.

In connection with planned full-scale backfill experiments at Aspo, SKB intends to use
uncrushed as well as crushed rock from the tunnel drilling machine (TBM rock spoils).
Due to the difficulty of effectively compacting the backfill material towards the tunnel roof
in the Stripa experiments, SKI is of the opinion that it is important for SKB to continue to
develop this method in the Aspo Hard Rock Laboratory.

The possibility of reversing the spent nuclear fuel deposition process has been taken into
account in SKB's plans. SKI assumes that SKB will plan and design machinery so that
any deposited canisters can be retrieved since SKB's credibility would otherwise be
questionable with regard to its intention as well as capability of retrieving the canisters if
necessary.
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SKI's Overall Evaluation

In summary, SKI's view is that the General Siting Study must be supplemented, site
selection factors must be specified, SKB must describe the information which must be
available at various times for decision-making, requirements on a basis for decision-
making prior to the submission of applications for permits at various times/various licen-
sing actions must be specified and links between the Deep Repository-R&D-the Aspo
Hard Rock Laboratory must be established in a better way.

7. The Aspo Hard Rock Laboratory

SKB's Goal for the Aspo Hard Rock Laboratory

SKB's purpose in establishing the Aspo Hard Rock Laboratory is to enable research,
development and demonstration activities to be carried out in a realistic and undisturbed
rock environment at the depth at which it is intended to construct the future deep
repository. Before a site is selected for detailed characterization, pre-investigation
methods at Aspo will be verified and detailed characterization methodology will be
finalized. As a basis for the optimization of the deep disposal system and for a safety
assessment prior to an application for a repository siting permit, SKB intends to test and
evaluate models for the description of the barrier function of the rock. Prior to the
construction of the deep repository, SKB wishes to demonstrate technology for the
function of important parts of the repository system.

In SKI's view, the activities at Aspo are motivated by the needs of the deep disposal
project. In SKI's view, the extensive experimental programme which has now been
planned for the coming period of 1996-2001 (with an estimated operating period of about
15 years) will probably provide a good opportunity to improve the understanding of
important parameters and processes in crystalline bedrock and to develop methodology
for detailed characterizations.

However, in SKI's view, SKB should review its time-schedule for the Aspo Hard Rock
Laboratory and more clearly account for the deadline when certain strategic issues must be
resolved with regard to further work on the deep repository. This does not mean that all
of the research at the Aspo Hard Rock Laboratory has to be completed before the start of
the detailed characterization of the deep repository site. SKI also wishes to emphasize the
importance of prioritizing the future activities according to the needs which emerge from
an integrated safety assessment.

SKI's Overall Evaluation of the Stage Goals

Verification of Pre-investigation Methods - Stage Goal 1

A comprehensive development of methods, with a high level of scientific competence, has
been achieved within the Aspo project. However, much work remains to be done in the
form of the validation of individual methods for application within the deep disposal
project. Furthermore, work remains to be done on combining different methods into an
integrated site investigation programme, which will provide the information required for
the evaluation of a site's potential for safe, long-term deep disposal. SKI emphasizes that
this requires that an overall evaluation of suitable methods and measurement strategies
should be carried out, using the overall requirements on measurement data from the safety
assessment and other parts of the deep disposal programme as its starting point.

There is a strong link between the basis for evaluating whether the site investigation
methods are adequate and the safety assessment's need for data. Thus, SKI is of the
opinion that the Aspo project would benefit from reinforcing the link to a broadly
structured safety assessment.
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SKI also emphasizes that a need for development still remains with regard to individual
methods, including

• detecting low-dipping fracture zones
• a programme for the measurement of rock mechanical properties
• methodology for tracer tests applied to a surface-based site investigation as well as
• a programme for sampling of groundwater for chemical analysis.

It is necessary that SKB, in the reports to be made in 1996, should be completely clear
about the limitations of the measurement methods, i.e. concerning what can be measured,
the possible level of measurement accuracy as well as the sources of error which may
arise in instruments and while conducting measurements. It is also important to establish
the cause of major deviations between predictions and actual outcomes. This issue is
linked to evaluations using different models and validation. Furthermore, SKB should
describe the applicability of different methods to different geological environments. Many
of the methods which have been tested at Aspo are not necessarily applicable at other sites
with other geological conditions.

Finalize Detailed Characterization Methodology - Stage Goal 2

In SKI's view, it would have been desirable if SKB had more closely defined in the stage
goal what was meant by the concept of necessary in connection with the characterization
of the rock during the detailed characterization of a site. Since SKB has not specified what
information it aims to achieve, whether the subgoal has been achieved or can be achieved
cannot be satisfactorily evaluated.

SKI hopes that SKB, through the ZEDEX study can obtain a better understanding of the
extent of the disturbed zones and that the experiment will also be one of several guiding
factors in the selection of excavation methods in the deep repository.

Finally, SKI wishes to emphasize that methods used from both surface-based investi-
gations as well as tunnel investigations at Aspo must be further developed on the basis of
the experience gained in order to be of subsequent use in the planned site and detailed
characterizations. SKI is of the opinion that SKB must establish, more clearly, which
safety-related factors can be determined in connection with a surface-based site investi-
gation as well as a detailed characterization from tunnels and shafts.

Test and Evaluate Models for the Description of the Barrier Function
of the Rock - Stage Goal 3

It is desirable that SKB, to a greater extent than before, should study alternative inter-
pretations (conceptual models) of Aspo and discuss if any interpretation can actually be
considered to be supported to a greater extent by data than any other. Thus, SKI's view is
that SKB has not seriously evaluated different conceptual model descriptions of Aspo
and, thereby, has not studied how uncertainties in interpretations affect uncertainties in
predictions of groundwater flow and the transport of solutes.

In SKB's view, it is of great value that SKB should now take advantage of the possibility
of carrying out long-term experiments in the Aspo Hard Rock Laboratory in order to
determine the hydraulic properties and the capability of the rock to retard radionuclide
transport. Assuming that the Tracer Retention Understanding Experiments (TRUE) are
successful, SKB should be able to use the methodology to carry out corresponding
experiments at the repository site.

SKI also considers it to be of great value that SKB, at repository depth in the Aspo Hard
Rock Laboratory, is acquiring indepth knowledge of the mechanisms of oxygen and the
reaction rate upon contact with rock and the minerals in water-bearing fractures. This is
particularly important since the knowledge of how the redox front can spread from the
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surface downwards into the rock, e.g. in connection with ice ages, has considerably
increased since RD&D Programme 92 was presented.

Furthermore, SKI is of the opinion that it is of value that SKB should, in situ at reposi-
tory level, investigate the different properties of radionuclides, since this knowledge is
necessary to validate models and parameter values which are to be used in safety assess-
ments. However, SKB should ensure that the natural environment can be kept undis-
turbed during the long period of time that the experiments will be carried out.

Demonstrate Technology for the Function of Important Parts
of the Repository System - Stage Goal 4

SKI supports SKB's plans to use the Aspo Hard Rock Laboratory for the practical devel-
opment of the deep disposal system. For Stage Goal 4, to demonstrate technology for the
function of important parts of the repository system SKI believes that it is important for
SKB, on the basis of experience from experiments carried out at Stripa, to further develop
existing methods and to develop new methods for the emplacement, compacting, excava-
tion of backfill in tunnels as well as to develop and test field measurement instrumentation
and sampling methods for the buffer and backfill.

SKI also believes that it is important that SKB should, through the Aspo experiments,
verify the Stripa results and broaden the knowledge of the performance of the bentonite
buffer in the deep repository environment. Due to the length of time that it is planned to
carry out the experiments (up to 20 years), it may be difficult for SKB to benefit in full
from the knowledge and to apply such knowledge to the deep repository.

With regard to experiments in the Aspo tunnel using different backfill materials, SKI is of
the opinion that questions remain to be answered concerning the use of crushed as well as
uncrushed TBM rock spoils. Questions which must be investigated include the possible
impact on the chemical conditions in the repository caused by TBM rock spoils as well as
practical problems in connection with backfilling.

SKI is looking forward to an evaluation of experience gained from the Aspo Hard Rock
Laboratory in order to establish the differences, advantages and disadvantages, between
the applied alternative construction methods, full-face drilling and conventional
drilling/blasting, for application in the deep repository.

8. Safety Assessments

In SKI's view, SKB's programme for integrated safety assessment for the disposal sys-
tem has the prerequisites to provide the necessary basis for decision-making in connection
with the planned permit applications. However, strategic issues exist concerning the con-
tent of the programme and the decision-making process which SKI would like to stress.
In several cases, these issues must be clarified by the Government. SKI also emphasizes
that the detailed structure of the safety assessments must be discussed with the safety
authorities and with the partners involved in the EIA. Furthermore, SKI is also of the
opinion that, prior to submitting an application for a permit to construct the encapsulation
plant and also prior to the subsequent licensing of the deep repository, SKB should
prepare a separate system report which provides an overall summary of the detailed safety
assessments and their inherent links.

The following summary presents firstly the technical views on issues relating to methodol-
ogy for safety assessments and then issues relating to the basis for decision-making and
the decision-making process.

18



SKI's Evaluation of Issues Relating to Methodology

In SKI's view, SKB's development of methods for safety assessment is of a high class.
Compared with RD&D Programme 92, considerable progress has been made in several
areas, including scenario methodology and the structure of safety assessments. In SKI's
view, SKB's model for safety assessments (SR 95) is an adequate and flexible frame-
work for future safety assessments. However, SKI is of the opinion that parts of the
methodology reported has to be further developed and specified in concrete terms.

SKB has started its work on classifying and describing uncertainties linked to the geo-
scientific description of a site. However, SKI emphasizes that SKB must also develop
methods for the systematic propagation and evaluation of uncertainties as well as prepare
a plan for the description of issues relating to validation in safety assessments.

In SKI's view, SKB has access to relevant models. However, SKI wishes to emphasize
that SKB should develop a strategy for the application of these models, including the use
and evaluation of alternative conceptual models, maintaining a systematic transfer of data
between different models and calculations, the formulation of calculation cases and issues
relating to validation.

SKI considers SKB's programme for the development of the quality assurance of safety
assessments which includes the preparation of a model for safety assessments to be
appropriate. SKI assumes that SKB will present a quality assurance plan in good time
prior to the next complete safety assessment.

SKB states that the purpose of SR 95 has been to prepare a model for the presentation of
safety assessments. However, SKI emphasizes that the overall objective of the work that
SKB has now started is also to develop a strategy and methodology for the implemen-
tation of complete safety assessments. In SKI's own experience, the step from theory to
practical application in a complete safety assessment requires time-consuming develop-
ment work. SKI is aware that the development of safety assessment methodology is an
ongoing task. However, SKI emphasizes that the next complete safety assessment, will
be an important stage of reconciliation with regard to applying and evaluating the compo-
nents and methods which are included in a complete safety assessment. This will be the
case, regardless of whether the next complete safety assessment is a part of the application
for a permit to construct the encapsulation plant or whether it is otherwise required.

SKI's Proposed Guidelines for a Basis of Decision-making
in Connection with Applications

Applications for a Permit to Site and Construct the Encapsulation Plant

An application for a permit to site and construct the encapsulation plant must be subjected
to a coordinated evaluation under the Act on Nuclear Activities and the Act concerning the
Management of Natural Resources etc. as well as other legislation. In accordance with the
government decision concerning RD&D Supplement 92, SKB must also show that the
proposed disposal system is realistic. The Act concerning the Management of Natural
Resources etc. and the Ordinance concerning the Management of Natural Resources etc.
contain requirements on a comprehensive environmental impact statement (EIS). The
Government must make the decision to grant the siting permit.

Before active test operation can be started, a new evaluation by the regulatory authorities
and licensing in accordance with the Act on Nuclear Activities must be carried out. SKI is
of the opinion that the deep repository should be approved by the authorities before SKB
starts to seal the canisters containing spent nuclear fuel. Thus, in SKI's view, the licen-
sing for active test operation should be coordinated with licensing under the Act on
Nuclear Activities for the operation of Stage 1 of the deep repository (i.e. the deposition
of 5-10% of the spent nuclear fuel). The Government should establish whether a govern-
ment decision is necessary or whether the permission of the authorities is sufficient.
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In SKI's view, the application for a permit for further operation of the encapsulation
facility for a full-scale repository should be subjected to a new examination and evaluation
by the authorities in connection with the submission of an application to extend and
operate a full-scale repository. SKI assumes that the Government will make a decision
concerning the application for a permit to extend and operate a full-scale repository.

Reporting in Connection with an Application for a Permit to Site
and Construct the Encapsulation Plant

In SKI's view, the emphasis in an application for a permit to site and construct the
encapsulation plant should be on an integrated safety assessment, a system analysis, in
order to investigate the links between different parts of the final disposal system together
with the description of the operation of the encapsulation plant. SKI proposes that the
following requirements should be made with regard to reporting prior to the submission
of an application for a permit to site and construct an encapsulation plant.

The safety analysis for the encapsulation plant must describe:

• the plant, the processes and quality assurance
• safety and radiation protection assessments for the operation of the plant including

the handling of canisters with defects
• the handling of issues relating to the non-proliferation of nuclear weapons.

SKB's own report on the canister must be provided. The report must include the
following information:

• a specification of the design basis for the canisters (derived from safety and radi-
ation protection requirements on the function of the canister in the deep repository
as well as from safety and radiation protection requirements in connection with the
handling of the canisters and operation).

• description of the method for the mass production of canisters including manu-
facturing, sealing and quality control.

The safety analysis for the deep repository must:

• be a complete safety assessment based on data from an actual site (reference site) as
well as contain sensitivity analyses in order to account for variations between sites
include the operating stage
specify canister function requirements
provide a basis for the specification of site selection factors
provide a basis for specifying requirements on the site investigation programme
indicate the possibility of identifying a site which fulfils the safety requirements.

Besides providing information for the system analysis in connection with the application
for a permit to site and construct the encapsulation plant, SKI believes that a complete,
site-specific safety assessment is necessary in preparation for the coming stages of the
siting of the deep repository, i.e. the selection of two sites and the carrying out of surface-
based site investigations (see the heading "SKI's Proposed Requirements for a Complete
Safety Assessment"). With SKB's current time-schedule the application for a permit to
construct the encapsulation plant largely coincides with the starting of the site investiga-
tions.

The transportation system must be described.

20



The system analysis must contain the following information:

• An overall evaluation of the entire system. SKI is of the opinion that the Govern-
ment's requirements on system analysis means that an overall description of the
repository for long-lived low- and medium-level waste (SFL 3-5) must be
provided. Above all, SKB must show that siting SFL 3-5 near to the spent fuel
repository will not affect the functional requirements on the canister.

• A description of alternatives including a zero alternative (extended interim storage)
and the detailed design of the alternative for which the permit is being sought as
well as the retrieval and dry storage of the deposited fuel.

• A description of links and considerations between the different parts of the final
disposal system, focussing on the function of the canister as well as justifications of
the alternatives selected.

SKI's Proposed Requirements on a Complete Safety Assessment

SKB is of the opinion that it is reasonable that the safety assessment for the deep
repository which is included in the application for a permit to construct the encapsulation
plant should be based on existing data from the sites investigated by SKB (Aspo, Stripa
and other sites previously studied). Bearing in mind the Government's requirements on
system evaluation and future commitments in connection with the construction of the
encapsulation plant and the selection of two sites for surface-based site investigations,
SKI is of the opinion that SKB should carry out a complete safety assessment based on
data from an actual site. The site should be selected so that its characteristics are within the
framework of the expected properties of an actual repository site.

SKI is of the opinion that SKB, on the basis of such a site-specific safety assessment
must:

• specify function requirements for the canister (for the operating stage as well as for
the long-term safety)

• specify the general siting factors which have been presented in the Supplement to
RD&D Programme 92 prior to selecting two sites for investigation

• derive the parameters which must be measured in a site investigation
• present a site investigation programme including relevant methods for measuring

these parameters.

In addition to the above, SKB must carry out supplementary sensitivity analyses based on
data from previous study sites as well as Stripa and Aspo in order to establish variations
between sites and their significance for the function requirements on the canister and the
possibility of identifying a site which fulfils the safety requirements.

In summary, SKI is of the opinion that it is very important that SKB should, at this time,
demonstrate its methodology for carrying out a safety assessment. It is 13 years since
SKB last carried out a complete safety assessment and SKB also needs to determine what
has to be measured at a site and the way in which this will be done. Furthermore, much of
the methodology for safety assessments which is reported in RD&D Programme 95 is
currently being developed, e.g. scenario methodology and uncertainty management
methodology.

In the government decision of May 1995, concerning the Supplement to RD&D Pro-
gramme 92, the requirement on system evaluation is linked to the application for the
encapsulation plant which, in accordance with SKB's time-schedule, will be submitted
during 1997/1998. However, SKI is of the opinion that a new safety assessment for the
deep repository is also necessary prior to the identification of two sites for site investi-
gations and the performance of the surface-based site investigations since the safety
assessment will provide information for the specification of site selection factors and will
make requirements on the site investigation programme. Bearing in mind the uncertainties
in SKB's time schedule, there is a risk that the application for a permit to site and
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construct an encapsulation plant will only be submitted after the site investigations have
been started. Thus, SKI proposes that the Government should adopt the requirement on a
new safety assessment as a necessary condition for starting site investigations, alterna-
tively, as a reporting requirement in connection with RD&D Programme 98.

The Municipality of Oskarshamn has stated that it is not prepared to make a decision on an
application for a permit to site and construct the encapsulation plant before a permit has
been granted for the detailed characterization of a site for the deep repository. In this way,
there would be a clear indication that it would be possible to find a suitable deep reposi-
tory site and that it would be possible to deposit canisters from the encapsulation plant.
The Government should establish whether SKB's approach to compiling a safety assess-
ment based on data from a reference site is reasonable or whether it should be required
that data should be used from the prioritized site (for the deep repository) as a basis for
submitting an application for a permit to site and construct the encapsulation plant.

Application for a Permit to Site and Construct the Deep Repository
and Decision-Making in Stages

In SKI's view, an overall evaluation must be carried out in accordance with the Act
concerning the Management of Natural Resources etc. and the Act on Nuclear Activities
as well as other legislation. An evaluation in accordance with the Act concerning the
Management of Natural Resources etc. must cover the siting of the deep repository
(selection of one site on the basis of two investigation sites) and thus covers the entire
disposal system (full-scale repository).

The first stage in SKB's application in accordance with the Act on Nuclear Activities
should cover a permit to carry out detailed characterizations (from shafts and investigation
tunnels) as well as the construction and operation of Stage 1 for 5-10% of the spent
nuclear fuel. SKI envisages decision-making in stages with decisions by the Government
and the authorities prior to the different stages of construction and commissioning of
Stage 1.

• Proposed Conditions for a Permit to Conduct Detailed Characterizations

The first stage in the decision-making process for the deep repository covers the permit to
conduct detailed characterizations at a particular site. The application for a permit must be
evaluated in accordance with the Act on Nuclear Activities, the Act concerning the
Management of Natural Resources etc. and other legislation. The decision will be made
by the Government. The permit in accordance with the Act on Nuclear Activities means
that SKB can construct the shafts and investigation tunnels which are required for the
detailed characterization of the rock volume which is to host Stage 1 of the repository. In
SKI's view, it is reasonable that the municipal veto should apply without any restrictions
in connection with this licensing action.

• SKI's Proposed Conditions for a Permit to Construct Stage 1 of the Repository

SKI is of the opinion that a new evaluation in accordance with the Act on Nuclear
Activities should be carried out prior to the construction of the repository components
required for Stage 1. An up-to-date safety assessment, based on the data from the detailed
characterization, must be prepared. The Government should clarify whether a government
decision is necessary or whether the decision of the authorities is sufficient.

• SKI's Proposed Conditions for a Permit to Operate Stage 1

Prior to the commissioning of Stage 1, in SKI's view, an additional evaluation in accord-
ance with the Act on Nuclear Activities must be made. This evaluation should be coordi-
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nated with licensing for active test operation of the encapsulation plant. SKB must show,
e.g. that canisters with a verifiable quality which fulfils long-term safety requirements can
be manufactured. The Government should establish whether a government decision is
necessary or whether the decision of the authorities is sufficient.

• Application for a Permit to Construct and Operate a Full-scale Repository

The next application relates to the construction and operation of a full-scale repository (not
the closure of the repository) and entails a new licensing action by the Government in
accordance with the Act on Nuclear Activities. Before submitting this application, SKB
must evaluate the operation of Stage 1 (5-10% of the spent nuclear fuel). SKI assumes
that the extension of the installation to a full-scale repository will be evaluated by the
authorities at several stages: additional detailed characterizations, the construction of
repository components and commissioning. At this stage, it is difficult to predict the exact
form of these evaluations since SKB has not yet presented detailed plans for the con-
struction of the full-scale repository.

As was the case with the principles upon which the permit to construct SFR was based,
the question of the closure of the repository should be evaluated at a later stage by the
Government, in accordance with the Act on Nuclear Activities.

Reporting in Connection with an Application for a Permit to Conduct
Detailed Characterizations

An overall description of the entire final disposal system is required to be submitted in the
application in accordance with the Act concerning the Management of Natural Resources
etc. for a permit to site a deep repository. The requirement on alternatives under the Act
concerning the Management of Natural Resources etc. means, according to SKI, that
SKB must carry out equivalent geoscientific site investigations at two sites. The site
investigations must be sufficiently comprehensive to provide a basis for the evaluation of
the safety of a full-scale repository. Furthermore, a complete safety assessment is
required for both sites in order to motivate the selection of a particular site for detailed
characterization from shafts and investigation tunnels. However, it is quite possible that
certain parts of the safety analysis will be common to both sites. The important factor is
that the two assessments should be of equivalent value.

The requirements on reporting for an evaluation in accordance with the Act on Nuclear
Activities in connection with the submission of a permit for a permit to conduct detailed
investigations includes a detailed safety and radiation protection assessment for the
construction and operation of the first stage of the deep repository.

The overall assessment of the deep repository should be provided in a separate system
report which investigates issues relating to safety and radiation protection for the different
parts of the final disposal system. The system report must be based on detailed safety
assessments for the encapsulation plant, a comparison between the sites, the long-term
safety of the deep repository, the transportation system, the repository for long-lived
medium-level waste, radiation protection-related issues, alternatives, safety during opera-
tion and control of fissile material.

9. Decommissioning and Dismantling of Nuclear Installations

General

SKB states that the experience of the decommissioning and dismantling of nuclear
installations which exists in Sweden and abroad is limited. However, the decom-
missioning and dismantling work which has been carried out shows, in SKB's view that
methods are already available today. In a study, the OECD/NEA has stated that the next
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step is to develop these methods. The greatest obstacle to dismantling seems to be that
repositories do not yet exist in countries which have installations which could be
dismantled. SKB has a good insight into the work that is being carried out abroad.

SKB is planning to decommission and dismantle the nuclear installations in several
stages:

• In Stage 1, the fuel and effluent will be removed from the installation. This process
will be monitored.

• In Stage 2, most of the components which contain radioactive substances will be
concentrated to a limited volume which will be monitored.

• In Stage 3, the radioactive waste will be removed and the site will be restored.

The approach to be adopted has been described in SKB's report "Technology and Cost of
Dismantling Swedish Nuclear Power Plants". SKI has commissioned NAC International,
an international consulting firm, to evaluate SKB's study. In its evaluation, NAC makes
comparisons with other dismantling studies. Certain differences in the cost estimates,
especially with regard to salary costs, were observed. SKI is continuing to follow SKB's
work within this area.

SKB plans to continue its studies of dismantling-related issues and is also following
developments abroad. In particular, an ongoing study within the OECD/NEA has pro-
vided valuable experience. However, in SKB's view, no area has been identified where
pure basic research is necessary. Certain projects which are of interest for dismantling are
also being carried out within the framework of the EU's research programme. Work is
being carried out within the IAEA to compile the available data and prepare guidelines and
recommendations for decommissioning.

SKB intends to pursue work within the area of dismantling. The first installation will only
be dismantled after the year 2010. A few years before this time, SKB intends to plan the
work in detail, in the form of a project. SKB has identified certain issues where work
must be done, including the issue of the possibility of handling and disposing of an entire
reactor pressure vessel and methods for cutting up the reactor internals. The repository for
decommissioning waste will be completed before the nuclear power plants are dismantled.
Work on constructing this repository will be started some time after the turn of the
century.

Comments of the Reviewing Bodies

Only SSI has commented on the work on decommissioning. In SSI's view, SKB's
description of dismantling-related issues is inadequate and SKB should present a
supplementary report where the entire decommissioning problem is discussed.

SKI's Evaluation

On the whole, SKI agrees with SKB's statements. There is no need for basic develop-
ment and research. However, a number of issues must be studied. SKI supports SSI's
proposal that SKB should supplement its report so that a more complete description is
provided where different aspects of the decommissioning issues are discussed.

SKI and SSI are preparing to issue regulations for decommissioning. These regulations
will deal with issues relating to waste classification, measurements and the documentation
of the decommissioning waste.
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10. Programme Implementation, Time-Schedule and Costs

General

SKB maintains that it has adapted its organization for the implementation of the
programme. There is a need for external work and international cooperation. SKB states
that the uncertainties in the implementation of the programme mainly concern the site
selection process and are of a political and societal nature. Another aspect is that certain
R&D results must be available in connection with the site investigations and for the
planning of facilities.

Above all, the deep repository siting process will take considerable time. The issue is
controversial and there is a considerable risk that delays will arise. According to RD&D
Programme 95, SKB plans to start the site investigations at the end of 1996. However,
SKB states that if the feasibility studies are delayed, this may result in the delay of the site
investigations. The licensing by the authorities will also take time. Licensing for the
detailed characterization must be carried out in accordance with both the Act concerning
the Management of Natural Resources etc. and the Act on Nuclear Activities.

SKI agrees that the time-schedule is very vulnerable with regard to various issues,
especially societal and political issues. Difficulties regarding technical issues concerning
canister manufacturing methods etc. may entail delays. The link between the encapsu-
lation plant and the deep repository (system analysis) may also lead to delays in the
programme.

SKB maintains that once the Government and municipality have approved the siting of the
deep repository, the time-schedule will be primarily controlled by technical factors.

The costs of the programme specified by SKB agree with what SKB has reported in the
PLAN reports which are the basis for determining the size of the fee to be paid into the
nuclear fuel fund. The deviations in cost which are described can be explained by changes
in work- and time-schedules.

With the government decision of 18 May 1995 and through the amendment of the Act on
the Financing of Future Expenses for Spent Nuclear Fuel etc., which took effect as of
year-end 1995, municipalities where feasibility studies are to be carried out can obtain
funds from the nuclear waste fund. The funds concern "the costs which the licensees, the
state and the municipalities have for providing information to the public on issues relating
to the handling and final disposal of spent nuclear fuel and nuclear waste".

The amendment of the Act has also meant that SKI and SSI, in a joint application to the
Government, have applied for resources from the fund for a three-year information
project which aims at supporting these municipalities undergoing feasibility studies. The
county administrative boards in the counties where feasibility studies are being carried out
have explained that they intend to apply for funding. In SKI's view, this is reasonable
bearing in mind the county administrative board's role as the regional coordinators of the
EIA.

SKI's Evaluation

In SKI's view, SKB will have great difficulty in following the time-schedule that it has
set up. Many different issues of a technical, societal and political nature can result in
delays in the time-schedule. In SKI's view, the time-schedule must not be allowed to
dictate the work in the final disposal programme. It is important that the process of
development and decision-making in stage should be based on knowledge and quality,
and not primarily on the condition of sticking to the time-schedule. This means that delays
in the implementation of the programme must not only be accepted; they may be necessary
to reach the established target - a safe final disposal system which is accepted by the
parties concerned.
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From the standpoint of cost, SKB's programme seems to be in agreement with the reports
that SKB has submitted as a basis for decision-making concerning the size of the nuclear
waste fund fee.
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