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SSI's REVIEW OF RD&D PROGRAMME 98

The Swedish Radiation Protection Institute (SSI) hereby submits its review statement of the
Swedish Nuclear Fuel and Waste Management Co's (SKB) Programme for Research,
Development and Demonstration, RD&D 98.

SSI's evaluation is that SKB has largely fulfilled its obligations under the Act on Nuclear
Activities through RD&D Programme 98.

The review of the programme, from the general and radiological standpoint, as well as SSI's
main conclusions, are presented in Appendix 1.

In connection with the Government's decision on RD&D Programme 95 (Government
Decision, December 19, 1996), SKB was instructed to conduct a system analysis of the entire
final disposal system, including a description of alternatives. Together, SSI and the Swedish
Nuclear Power Inspectorate (SKI) prepared a memorandum presenting views on the content of
such an analysis (SSI Dnr 6220/1994/97). The review of SKB's RD&D Programme 98 is based
on the contents of this memorandum. The full review of the system analysis will be published
separately.

The question concerning the final disposal of spent nuclear fuel and nuclear waste has been
under investigation for more than a quarter of a century. SSI has summarized the positions that
it has previously adopted on this matter, up to the time of its review statement of RD&D
Programme 95 (Appendix 2/not available in English/). This summary is attached for
information purposes and is not a part of the programme review.



The review of RD&D Programme 98 has identified a number of questions which SSI would like
to see investigated and answered. SSI proposes that the Government, in its decision on RD&D
Programme 98, should stipulate the reporting requirements relating to SKB's work, which are
presented below, as conditions for a supplement to RD&D Programme 98. The RD&D
Programme Supplement should be submitted to a wide range of bodies for review, as is the case
for RD&D Programme 98. Furthermore, the Government should make a decision on the
Programme Supplement. This decision should be made before the final selection of sites for site
investigation. The Supplement should cover the issues identified under the heading of "SSI's
Requirements concerning Additional Reporting Prior to Site Selection" (below) and which are
described in greater detail in Appendix 1.

Additional issues identified by SSI concern those parts of the programme which aim at
preparing the basis for an application to construct a nuclear facility. These issues are presented
in Appendix 1.

Furthermore, SSI considers that the Government should state its position with respect to a
number of issues concerning the final disposal of spent nuclear fuel and nuclear waste. These
issues are described under the heading "SSI's Request to the Government for Clarification".
These issues are also described in greater detail in Appendix 1. Such a statement from the
Government would make it easier for municipalities involved to adopt a position concerning a
site investigation in their municipalities.

SSI's REQUIREMENTS CONCERNING ADDITIONAL REPOTTING PRIOR TO SITE SELECTION

SSI supports SKB's selection of a strategy, geological final disposal. Furthermore, in SSI's
view, SKB's proposed final disposal method, KBS-3, appears to be reasonable in the light of the
information presented. However, in an RD&D Programme Supplement, SKB should develop its
system analysis for the various strategies as well as the alternative methods within these
strategies. In its description of the zero alternative, SKB should investigate the issue of the
construction and performance of a monitored storage facility for retrieved canisters (after
demonstration disposal), taking into account radiation protection and other relevant factors.

The geological final disposal strategy includes the geosphere as one of the barriers, and the
biosphere characteristics are important for an evaluation of radiation doses resulting from any
leakage. Thus, SSI considers that the siting issue should be investigated in parallel with
technical development.

Siting must be based on a process of consultation and this is provided for in the Environmental
Code (1998:808). In connection with the RD&D Programme Supplement, SKB should describe
how consultation is planned to be achieved, based on the provisions of the Environmental Code,
at different stages of the siting process. This includes forms of providing and receiving
information, consultation at an early stage and an expanded consultation process, involving all
of the parties identified in the Environmental Code.



As described above, SSI is of the opinion that studies of the biosphere must be conducted to
evaluate the protective capabilities of a repository and the possibility of fulfilling the
requirements made by SSI in "The Swedish Radiation Protection Institute's Regulations
concerning the Protection of Human Health and the Environment in connection with the Final
Management of Spent Nuclear Fuel and Nuclear Waste" (SSI FS 1998:1). SKB should, prior to
the selection of sites for site investigation and in connection with an RD&D Programme
Supplement, 1) describe various ecosystems in the areas included in the basis for site selection,
in order to obtain knowledge of and understand the behaviour of radionuclides in nature, as well
as 2) present a preliminary description of how SSI's regulations (SSI FS 1998:1) can be fulfilled
with respect to sites included in the basis for site selection.

SSI's REQUEST TO THE GOVERNMENT FOR CLARIFICATION

The principle of volunteerism which is followed by SKB means that site investigations will not
be conducted in a municipality if the municipality is not positive to the idea. At the same time,
this means that a municipality must conduct an extensive evaluation before it can make a
decision with respect to site investigation. The regulatory authorities are already supporting the
municipalities with respect to various types of information activities, consultation etc. Although
SSI intends to continue to provide this support, it can be anticipated that the need will increase
as new information becomes available. SSI can provide support to the municipalities within the
framework of its normal activities. However, this may also have to be clarified through a
Government mandate or stipulated in a directive, which also means that the Government must
decide on the scope and, thereby, the need for resources by the authorities to support the
municipalities.

SSI considers that the Government, in connection with requiring that SKB should clarify the
forms of consultation in the Environmental Impact Assessment, should also make a decision
concerning strategic environmental assessments. In SSI's view, the requirements concerning the
application of Environmental Impact Assessment principles to political decisions, plans and
programmes, which can be discerned from the Espoo Convention, are mainly covered by the
applicable regulations. Furthermore, SSI is of the opinion that strategic environmental
assessment, which is mentioned in the Espoo Convention, is not applicable to organizations
governed by civil law, such as SKB. In the light of this, SSI considers that regulations
concerning environmental assessments - in addition to those provided for in the Environmental
Code, the Act on Nuclear Activities and the Ordinance on Nuclear Activities, as well as the
Government's other requirements concerning the reporting of research programmes - are not
necessary at this point.

In connection with previously conducted and ongoing feasibility studies, SSI has understood
that the Government's right to override a municipal veto, has led to the undermining of the
credibility of the principle of volunteerism. SSI considers that the Government, before SKB's
selection of sites for site investigation, should clarify the criteria that the Government considers
should apply in the case of decisions to override a municipal veto, as well as clarify whether
there is a need to adjust current regulations.

The Environmental Code gives certain organizations concerned with nature conservation and
environmental protection the right to appeal against decisions supported by law. SSI considers
that the Government should clarify possible ways in which these organizations can be given the
possibility of benefiting from this and evaluating the basis of decisions made.

SSI is against reprocessing/transmutation as a strategy for final disposal. This is based on
uncertainty regarding feasibility, on radiological grounds, and on the delay in the final disposal
process which the strategy would entail. Thus, SSI is of the opinion that the Government should
eliminate studies on transmutation from the conditions for SKB's activities. However, SSI
considers that it is essential, from the national, scientific standpoint, to follow developments



within this area and, consequently, it should be possible to fund such research through the
research-funding bodies.

A decision on this matter has been made by Director General Lars-Erik Holm, with regulatory
specialist Mikael Jensen acting as rapporteur. The following participated in the final handling
on the matter: Department Head, Carl-Magnus Larsson, Section Head, Maria Norden,
Administrators Rolf Hellman, John-Christer Lindhe and Anders Wiebert, as well as Radiation
Protection Inspectors, Henrik Efraimsson and Asa Wiklund.

The decision was made at a regular Director-General meeting held on March 15, 1999.

SWEDISH RADIATION PROTECTION INSTITUTE

Lars-Erik Holm
Director-General

Mikael Jensen
Regulatory Specialist, Physicist

Appendices: 1 General review
2 Summary of positions previously adopted by SSI with respect to
method and site selection (for information) /Not available in English/
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1 General Aspects of the Programme and SSI's Review
The Swedish Radiation Protection Institute (SSI) has understood that there are
considerable expectations concerning the results of the review of the Swedish Nuclear
Fuel and Waste Management Co's (SKB) 1998 Programme for Research, Development
and Demonstration (RD&D Programme 1998). Consequently, it is worth examining, in
greater detail, the results that can be expected from the review by the supervisory
authorities, the needs that this review can satisfy and the work, which remains in order to
satisfy other needs.
The Act [1984:3] on Nuclear Activities defines the nuclear power industry's
responsibilities. According to this Act, the licensee is responsible for ensuring that the
comprehensive research and development activities are conducted that are necessary to
ensure the safe treatment and final disposal of nuclear waste (11 §).

The authorities' responsibilities are stipulated in the Ordinance [1984:14] on Nuclear
Activities, through the review and evaluation of the industry's research as well as
presenting a review statement on this research with respect to:

1. Planned research and development activities,
2. Reported research results,
3. Alternative treatment and disposal methods, and
4. The measures to be adopted,

as stipulated in 26 § of the Ordinance on Nuclear Activities.

As a reviewing body reporting to the Swedish Nuclear Power Inspectorate (SKI), SSI
examines research programmes and results etc. in accordance with the four points
above. A similar review has been conducted with respect to SKB's previous research
programmes and an overview of SSI's previous conclusions from these reviews is
presented in Appendix 2.

SSI's review statements to the Government, which include radiation protection-related
aspects, have been used as the basis of government decisions, most recently in
connection with RD&D Programme 95 [government decision of December 19, 1996].
In this decision, SKB was given the task of conducting a system analysis of the entire
final disposal system, including a description of alternatives. Together, SSI and SKI
formulated a memorandum with views on the content of such a report [SSI Dnr
6220/1994/97, "System-PM 98" (in Swedish)], which was formally adopted on March
5, 1998. A review of SKB's RD&D Programme 98, using System-PM 98 as a premise,
has been carried out. The main results of this special review are presented in Section 3,
"System Analysis and Alternative Strategies". The full review by SSI and SKI, based
on System-PM 98, will be reported separately.
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1.2 EFFECTS OFTHE REVIEW

There are significant advantages of allowing the supervisory authorities and other
bodies to continuously review SKB's work. Such a review contributes to preventing
resources from being invested in research, which is unsuitable, from the standpoint of
society, as well as to ensuring that the progress of work is followed, debated and
understood by a broad group of people. The evaluations of the authorities and the
Government have resulted in the establishment of conditions, which have made it
easier to gain adequate insight into SKB's work. The public debate which has taken
place concerning previous research programmes is of considerable value for everyone
who will have to make an evaluation at a later stage in SKB's work.

However, it must be emphasized that the aim of the review of the RD&D programme
is not to state in advance whether the programme is allowable. When reviewing
allowability, SSI evaluates 1) whether goals and methods are clearly described, 2)
completeness, i.e. whether the application treats all of the issues which are to be
evaluated, and 3) compliance with SSI's requirements. The authorities can also request
specific resources for investigation work relating to such an evaluation.

1.3 EXPECTATIONS CONCERNING THE REGULATORY REVIEW OF RD&D

PROGRAMME 98

Through its reviews of the research programmes, the authorities can:

1. Follow the general direction of SKB's activities, i.e. SKB's strategy.
2. Evaluate specific research results.
3. Evaluate and follow SKB's conclusions concerning results which have so far been

obtained and their significance for the continued need for research, how priorities
have been allocated to different research activities and the comprehensiveness of
the programme.

4. Evaluate and comment on whether any activity appears to be heading towards an
unacceptable or dubious outcome in terms of international conventions or
recommendations within SSI's area.

5. Evaluate, from the overall perspective of radiation protection, whether a certain
activity should be followed up further as well as evaluate whether the alternatives
have been dealt with in sufficient detail.

6. Evaluate whether certain issues should be investigated and reported in a way
which may be valuable for others apart from SKB and the authorities, e.g. with
respect to the decisions to be made by the municipalities involved.

7. Evaluate whether the system of regulations allows for SKB and other actors in the
siting process to conduct their work effectively.

Previous reviews have mainly been conducted in accordance with the above-mentioned
points. Since SKB has now outlined its intentions to, within the next few years, select
at least two sites for site investigation, the RD&D Programme is entering a new phase.
This means that the reporting requirements set by the authorities must be adapted so
that they give the municipalities the necessary support before a decision is made to
allow SKB to conduct a site investigation in a municipality. It is also reasonable for the
authorities, in their review, to take into consideration issues which national and local
interest groups would like to have resolved.
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SKB also expects the authorities to express their findings from their review of RD&D
Programme 98 in an unambiguous manner. In RD&D Programme 98, SKB states that
it would like to have viewpoints on the following issues:

1. Whether final disposal in accordance with the KBS-3 method is to be the preferred
method

2. The material that should be compiled prior to site selection
3. The content of future environmental impact statements.

SSI has participated in several meetings in order to obtain adequate insight into the
expectations concerning the authorities' review of RD&D Programme 98. Informal
meetings have been arranged by the authority and held with representatives from
feasibility study municipalities in Nykoping on November 17, 1998 as well as with
representatives for the environmental movement on December 9, 1998 in Stockholm. It
must be emphasized that these meetings were not part of a formal consultation process,
but have only served the purpose of allowing SSI to gain insight into specific issues.

1.4 FUTURE REVIEWS OF SKB'S RD&D PROGRAMMES

SSI has noted that the RD&D Programme is perceived to be a fixed point in the public
review of SKB's work, especially due to the fact that the review has resulted in special
government decisions where conditions have been formulated for the programme.
Therefore, SSI considers that a continued review of SKB's RD&D programme is
advantageous.

Steering of SKB's Work
SKB's work is steered through the review of SKB's research programmes and the
subsequent government decisions. In the same time frame, the licensing of parts of the
programme, e.g. the encapsulation plant, may be added. SSI has previously
emphasized the risk of conflict between, on the one hand, the steering of the
programme which is achieved through the review of the RD&D programme and, on
the other hand, individual licensing actions. Taking into account the way in which
SKB's work and the regulations have developed, there is no risk for conflict, at
present. On the other hand, conflict could arise within the time frame of the existing
RD&D programme, which extends from 1999 to 2004, and in future RD&D
programmes. A conflict could arise if SKB is required to concentrate its work to a
particular area, at the same time that the licensing dialogue with the authorities means
that SKB has to comply with requirements in another area. SSI is of the opinion that
the research programme under the Act [1984:3] on Nuclear Activities, after an
application is submitted, should become more research-oriented in nature.

The Time Gaps between RD&D Programme Reporting and the Form of the Mandate Given to SKB
In addition to the above, there is the need for the Government and other bodies to
adopt a position with respect to specific cases which do not coincide with the three-
year cycle of the RD&D programmes. For example, this applies to SKB's time-
schedule for the selection of sites in order to conduct site investigations. This problem
can be resolved through a special government mandate to SKB or by increasing the
frequency of the RD&D programme reporting by requiring that SKB submit
supplements to the programme. The term "RD&D Programme Supplement" may be
misleading; the supplement which SSI required in connection with its review of SKB's
RD&D Programme 92 did not primarily reflect a need for SKB to provide additional
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details within the programme. Instead, SSI felt that there was a greater need than
before to follow developments.

SSI currently sees a need to review SKB's work in connection with the selection of
sites for site investigations and to schedule a "checkpoint" for the evaluation of the
work before the sites for site investigation are selected. SSI proposes that the
Government, as a condition for SKB's research activities, should give SKB the
responsibility of reporting on the points that SSI would like to see investigated. This
should take the form of an RD&D Programme Supplement, which is submitted for
review by a broad range of bodies and then followed by a government decision. If the
review is satisfactory and the Government approves it, the government decision can
provide a basis for the ultimate selection of at least two sites for site investigation.

1.S SUMMARY, GENERAL ASPECTS OFTHE PROGRAMME AND SSI'S REVIEW

• The RD&D programmes, the review of the programmes and related government
decisions are a valuable source of information and control of SKB's activities.
Valuable results have already been achieved at previous stages. The review of the
RD&D programmes does not imply approval or rejection of the selected method.
However, it can provide a basis for a decision to proceed to site investigations.

• The need for reporting at more frequent intervals than once every three years will
increase.

• SSI proposes that the Government establish the condition that additional reporting
of certain specific issues should be made in the form of an RD&D Programme
Supplement, which will be subjected to review by external bodies and which will
require a government decision before a minimum of two sites are selected for site
investigation.
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2 Siting and the Environmental Impact
Assessment/Statement
This section mainly concerns the process and the actors. Other factors which are of a
more scientific nature and which are of importance for siting are dealt with in Section 6,
Biosphere Studies.

2.1 SUPPORT TO MUNICIPALITIES IN SITE SELECTION FOR SITE

INVESTIGATION

In the strategy selected by SKB - geological disposal - (see also Section 3, System
Analysis and Alternative Strategies), the rock is one of the barriers. Site-specific
studies of geological and hydrological conditions are a vital part of the development of
the entire final disposal method. Furthermore, site-specific studies of the biosphere are
necessary in order to predict the consequences of radioactive releases from a
repository. In SSI's opinion, in the light of this, it is reasonable for siting to take place
in parallel with the development of methods. The site investigations are a part of this
programme.

For a municipality, a site investigation entails a considerably greater commitment than
participation in a feasibility study, in all of the different forms that feasibility studies
have so far assumed. No evaluation of radiation protection considerations is formally
required for a site investigation. However, a site investigation can be perceived to
involve a greater degree of commitment to SKB's work and SKB has stated that it does
not wish to conduct an investigation without the approval of the municipality
concerned. In connection with site investigations, the basis for site selection also
decreases from five or more municipalities to two or more.

The authorities already support the feasibility study municipalities through different
forms of co-operation and, in SSI's opinion, it is still important to assist the
municipalities in their evaluation of information which is of particular importance for
the municipalities' decisions on participation in site selection for site investigations.
The evaluation of SKB's SR-97 safety assessment, which is expected to be submitted
in 1999, can be included in this activity. SSI can achieve this within the framework of
its normal activities. If the Government considers that SSI should give greater support
to the municipalities, it is valuable for this to be clarified in the agency directive or in
the form of a special government mandate. The Government will then also have to
make a decision with respect to the authority's need for resources.

SSI is also of the opinion that SKB, during the preparation of an RD&D Programme
Supplement, should consult with the municipalities concerned to establish the specific
issues that the municipalities would like to see investigated in connection with the site
selection.

2.2 SUPPORT TO CERTAIN ORGANIZATIONS

The environmental organizations play a role in the work on the final disposal of spent
nuclear fuel and nuclear waste and in the evaluation of SKB's work on the local and
national levels. Environmental organizations have been identified as actors in the
provisions of Chapter 16 § 13 of the Environmental Code [1998:808] concerning the
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right of appeal of certain non-profit associations whose purpose, according to their
articles of association, is to act in the interest of nature conservation or environmental
protection. Financial support for competence development within the communities
involved in feasibility studies can currently be provided to the municipalities.
Municipalities or organizations do not normally receive contributions in connection
with the siting of industrial facilities. However, the management of the spent nuclear
fuel and nuclear waste is a unique project. In SSI's opinion, the Government should
establish the possible forms for allowing the organizations identified in the
Environmental Code the possibility to assimilate and evaluate information for decisions
to be made concerning the final disposal of spent nuclear fuel.

2.3 ENVIRONMENTAL IMPACT ASSESSMENT

The Environmental Code provides guidelines concerning the process of consultation,
which must take place in connection with the implementation of certain projects.
However, it must be emphasized that the final disposal of spent nuclear fuel is different
from many of the other facilities and projects that are usually covered by the
Environmental Code. Therefore, it is important that the Government, e.g. in connection
with decisions concerning RD&D Programme 98, should clarify and develop the
requirements to be made with respect to the consultation process. At the same time, SSI
is of the opinion that this consultation process, with respect to the nature of the project,
should be formal and should be conducted in accordance with the intentions of the
Code.

In this context, it should be emphasized that the European Commission may require the
preparation of strategic environmental assessments. Such a requirement can also be
discerned from Art 2.7 of the Espoo Convention [Convention on Environmental
Impact Assessment in a Transboundary Context, SO 1992:1 ]. It is stated that " . . . To
the extent appropriate, the Parties shall endeavour to apply the principles of
environmental impact assessment to policies, plans and programmes." However, SSI is
dubious as to the application of strategic environmental assessments to the issue of the
final disposal of spent nuclear fuel. Instead, it should be possible to use strategic
environmental assessments to advantage in contexts such as the following: where clear
start and finish deadlines cannot be identified, zero alternatives are unclear, it is
difficult to identify relevant environmental and health protection issues etc. To a
greater or lesser degree, these contexts differ from the issue of the final disposal of
spent nuclear fuel. Furthermore, the Espoo Convention is directed to the signatories,
i.e. the Governments of the respective countries. Thus, the regulations concerning
Environmental Impact Assessment (EIA) principles for formulating political
guidelines, plans and programmes cannot be applied to organizations governed by civil
law, such as SKB. In the light of this, SSI considers that additional regulations
concerning environmental assessments - besides those provided for in the
Environmental Code, the Act on Nuclear Activities and the Ordinance on Nuclear
Activities as well as the Government's decisions on the RD&D programmes - are not
necessary.

According to the Environmental Code, SKB must consult with the county
administrative board in the county concerned as well as with individuals concerned in
connection with the setting up of facilities. SKB has established co-operation with
municipalities and county administrative boards in connection with the feasibility
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studies which make it possible for regional and local organizations to gain insight into
SKB's activities. In SSI's opinion, SKB's work is being conducted in a way which
gives the county administrative boards and the municipalities concerned a satisfactory
point of departure to make a subsequent evaluation as anticipated in the Environmental
Code.

However, there is a certain doubt concerning the formal status of the consultation
process which is currently in progress. As soon as possible, a detailed investigation
should be made into how a process of consultation should be conducted. It is also
important that this issue should be further examined before sites are selected for site
investigation. SSI considers that SKB - in accordance with the proponent's
responsibility to ensure that an adequate consultation process is achieved - must at an
early stage describe the systematics, structure and scope of how it intends to achieve
this process in the forms (information, early consultation, expanded consultation) and
with all of the interests detailed in the Environmental Code. This can preferably be
done in connection with an RD&D Programme Supplement, which will be reviewed
by a broad range of bodies, to authorities, municipalities involved in feasibility studies
and other organizations. SSI realizes that considerable importance is accorded to the
EIA by many interest groups. Therefore, SSI considers that it is of the utmost
importance that the EIA should have a clear and transparent structure where the parties
can anticipate the different stages and be given a real opportunity for consultation. A
low level of confidence in the EIA will have an impact on the level of confidence in
the entire final disposal programme.

SSI would like to emphasize, in this context, that the "National EIA Forum" which has
been in progress for some time, under the chairmanship of the National Co-ordinator
for Nuclear Waste Disposal, must not be seen as a formal consultation process in the
sense of the Environmental Code, which is the impression that can be given by the
descriptions in RD&D Programme 98. The National EIA Forum is an informal forum
for discussions concerning EIA-related issues that the municipalities involved in
feasibility studies wish to take up.

2.4 CONTENT OF AN ENVIRONMENTAL IMPACT STATEMENT

SKB would like viewpoints and advice regarding what should be included in future
Environmental Impact Statements (EIS) and, in an appendix to RD&D Programme 98,
presents a table of contents for an EIS in connection with the siting of a deep
repository. SSI has examined the table of contents and is of the opinion that it largely
reflects the requirements of the Environmental Code. It will be necessary to conduct a
closer evaluation at a later stage when the site is discussed in detail. The other
viewpoints on SKB's programme, which are reported in this Review Statement, also
provide some guidance as to what SSI expects to see in an EIS.

2.STHE MUNICIPALVETO ANDTHE RIGHTTO OVERRIDE A MUNICIPAL VETO

According to Chapter 17 of the Environmental Code, the Government may give
permission for certain activities to be conducted only if the municipal council has
approved of these activities (known as the municipal veto). However, in the case of
facilities for nuclear waste, the Government can give permission for the activity to be
conducted in spite of the fact that the municipal council has rejected the proponent's
proposal. Thus, the right to override the municipal veto means that the Government
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can, in accordance with the Environmental Code, in certain cases, grant permission for
the siting of a repository for spent nuclear fuel and nuclear waste against the will of the
municipality concerned, if no other site is considered to be more suitable for the
activity or if no suitable site has been designated for the activity within another
municipality which, it can be assumed, will accept hosting the activity (Chapter 17 §
6).

In combination with the principle of volunteerism adopted by SKB, this provision
means that the municipality and site selected for site investigations are the last
opportunity for a municipality to have full control over the process, a relationship
which creates anxiety and calls into question the credibility of SKB's principle of
volunteerism.

SSI shares the view which has been presented in the background documentation to
Oskarshamn municipality's statement [Working Group's Evaluation of RD&D
Programme 98, SSI Dnr 6240/2745/98], that the application of the Government's right
to override a municipal veto needs to be clarified. SSI has participated in the work in a
number of municipalities and, in SSI's opinion, an unrestricted municipal veto would
have avoided anxiety and credibility problems in connection with the municipalities'
decisions. This must be counterbalanced by the strong position for the management of
the waste by Sweden that has been taken by the Government. Furthermore, changing
the right to override the municipal veto would require the amendment of legislation. In
addition, an unrestricted municipal veto could result in a significant cost to society if
several municipalities say no after site investigations have been conducted that support
the possibility of pursuing the construction of a demonstration-scale repository.

SSI has not made a complete analysis of all of the advantages and disadvantages of the
Government's right to override the municipal veto. However, SSI proposes that the
Government should clarify the control that can be exercised by a municipality up to the
end of the siting process and clarify which considerations could lead to national
interests overriding a "no" by municipal councilors. Furthermore, SSI proposes that the
Government should clarify whether the Government considers that an amendment of
existing legislation is warranted.

"The Swedish Radiation Protection Institute's Regulations concerning the Final
Management of Spent Nuclear Fuel and Nuclear Waste" [SSI FS 1998:1 ] did not exist
at the time that the considerations concerning the Government's right to override a
municipal veto were formulated in the Environmental Code. SSI interprets Chapter 17
§ 6 of the Environmental Code concerning what is stated "about a suitable site" to
mean that the requirements stipulated in SSI's regulations must be met at a site where
the Government gives permission for an activity to be conducted in spite of a
municipal veto.

2.6 SUMMARY, SITING ANDTHE ENVIRONMENTAL IMPACT ASSESSMENT/STATEMENT

• In the light of the strategy of geological final disposal, it is reasonable for the site
selection process to be conducted in parallel with the technical development.

• The authorities should continue to support municipalities in the evaluations that are
necessary for decision-making with respect to site selection. The Government can
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clarify the scope of this activity and also adopt a position with respect to the need
for resources.

• SKB should consult with the municipalities concerned with respect to the specific
issues that the municipality wishes to investigate in connection with site selection.

• In an RD&D Programme Supplement, SKB should report on how consultation is
planned, on the basis of the Environmental Code, at different stages of the site
selection process.

• The content of an EIS as described in RD&D Programme 98 corresponds to the
requirements of the Environmental Code but should be further developed prior to
site selection.

• SSI proposes that the Government should clarify the criteria for decisions
concerning the allowability of an activity in spite of a municipal veto and whether
an amendment of existing legislation is warranted.

• SSI proposes that the Government should adopt a position with respect to strategic
environmental assessments. In SSI's view, the requirements concerning the
application of EIA principles to political decisions, plans and programmes are
largely covered by current regulations.

• SSI is of the opinion that the Government should clarify which means are possible
for allowing the environmental organizations identified in the Environmental Code
the possibility of assimilating and evaluating the basis for decision-making.
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3 System Analysis and Alternative Strategies
3.1 SKB's SYSTEM ANALYSIS
Together with SKI, SSI will submit detailed comments on SKB's system analysis.
According to the terminology used in this context, the term strategy is used for a
general direction, as a matter of principle, for the management of the waste. Strategies
include reprocessing/transmutation, direct disposal in a deep repository, ultimate
removal and monitored storage. Each strategy can be realized using alternative
methods which are detailed technical solutions selected to implement a certain
strategy. Therefore, the KBS-3 method is a method within the geological deep
disposal strategy. Furthermore, each method may consist of a number of design
variations which can, in turn, consist of sub-variations, which cannot all be easily
defined by the terminology used.

SSI considers that SKB's selection of strategy, geological deep disposal, is a real
choice and that SKB's selection of a main alternative, the KBS-3 method, appears to
be reasonable in the light of research results reported so far.

The system analysis that SKB presents in RD&D Programme 98 is not complete. In its
RD&D Programme Supplement, in SSI's view, SKB should present a system analysis
comprising an overall evaluation of the radiation protection and safety aspects of the
different strategies under consideration for the management of spent nuclear fuel as
well as of alternative methods within these strategies. The basis on which the selection
of the different alternatives is made should be clearly presented in the report.
Furthermore, SKB should present a complete safety assessment of the main alternative
which shows the connection between the different parts of the system.

3.2 REPROCESSING/TRANSMUTATION

It is reasonable to finally give an opinion on reprocessing and transmutation. In SSI's
opinion, it is out of the question that the necessary technology can be applied within
the foreseeable future. SSI has previously stated the following [SSI's review statement
to the Government in connection with its review of RD&D 92, Dnr 8200/1813/92
1993-02-01]:

SS! and SKN have previously maintained that transmutation is a project for
research rather than a realistic alternative for the management of high-level
waste today. Furthermore, transmutation will probably not be a realistic
alternative within the next few decades. To recommend partitioning and
transmutation therefore only means recommending a wait-and-see approach. In
its review statement, SSI recommended that SKB should describe the advantages
and disadvantages of finding an early solution to the final disposal problem. If
such an evaluation were to lead to a wait-and-see approach, new knowledge
would be of benefit to the design of the final disposal concept, with respect to all
of the final disposal alternatives, and a new evaluation would have to be made
in 50 years, for example.

Most of the reviewing bodies have expressed similar views with regard to
transmutation. In spite of this, transmutation has been given a prominent position in the



15

Appendix 1

debate. However, in SSI's opinion, transmutation should be eliminated as a final
disposal alternative. It should also be remembered, as SKB emphasizes in RD&D
Programme 98, that reprocessing and transmutation generate high level waste which
must be disposed of.

An evaluation of reprocessing/transmutation from the standpoint of radiation protection
must be made against the basic principles for radiation protection: justification,
optimization (keeping all radiation doses as low as reasonably achievable - ALARA)
and dose limits for the protection of individuals.

Reprocessing/transmutation entails extensive nuclear activities with increased collective
doses to personnel and to the public as a result of activities. The radiation doses
resulting from the activities — which are certain - must be balanced against considerably
less certain benefits with respect to radiation doses in a remote future. The issue of
justification will also depend on whether reprocessing/transmutation is to be considered
as nothing more than waste treatment or as part of an energy policy programme, i.e.
using the transmutation method to recover energy. The ICRP has emphasized that, in
spite of ongoing research programmes, transmutation is considered to involve risks
which outweigh the benefits [ICRP 46, 26 §, 1985]:

"While the subject of continuing research, this option seems likely, at the present
state of knowledge, to involve greater risks than other options. "

This evaluation is probably also valid today.

At the same time, SSI considers that there may be strategic reasons to follow
developments and to maintain and develop competence within the area of partitioning
and transmutation, more or less at the level currently maintained by SKB. This could
be a task for research-funding organizations. It is also reasonable for funds to be
allocated from the Nuclear Waste Fund for this activity. On the other hand, SKB
should not be instructed to channel resources, at regular intervals, into evaluating
whether partitioning and transmutation are a practical alternative to the KBS-3 method.

3.3 ZERO ALTERNATIVE

On the basis of SKB's description of the interim storage of spent nuclear fuel at
CLAB, SSI's view is that continued storage of the fuel at CLAB for a few decades
does not present an immediate radiation protection problem or a fundamental obstacle
for the implementation of a final disposal solution. Dry storage could also be a zero
alternative.

However, it is clear that postponing final disposal for very long periods of time (more
than a couple of decades) will not be problem free. It is important that the competence
that has been developed by society should not be lost. Furthermore, the need to
administer the Nuclear Waste Fund for a long time in an uncertain future is associated
with risk. SSI has, previously, in connection with the review of RD&D Programme 92,
emphasized the problems of intentionally adopting a wait-and-see approach as a
strategy. It can be assumed that knowledge increases with time. However, at the same
time, SSI would like to emphasize that there is a risk that society will be left with
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major problems within the nuclear waste management area without being completely
sure that it will have the necessary resources to solve these problems.

SKB should investigate monitored storage of retrieved canisters, e.g. after a
demonstration deposition, with respect to radiation protection and other factors, e.g.
safety and costs.

3.4 OTHER STRATEGIC ALTERNATIVES, DEEP BOREHOLES

According to the provisions of Chapter 6 of the Environmental Code, a license
application must contain a description of alternative sites and disposal methods.

SSI considers deep boreholes to be an adequate alternative to KBS-3, as a matter of
principle. Unlike reprocessing/transmutation, deep boreholes is an alternative that SKB
must follow and investigate in greater detail. This work is closer to SKB's own
activities and stands to gain from being conducted by SKB.

3.5 SUMMARY, SYSTEM ANALYSIS AND ALTERNATIVE STRATEGIES

• SKB's selected strategy, geological deep disposal, is correct. SKB's main
alternative, KBS-3, appears to be reasonable on the basis of the available
information. In an RD&D Programme Supplement, SKB should describe a system
analysis for the various strategies under consideration as well as for alternative
methods within these strategies. Furthermore, SKB should present a complete
system analysis of the main alternative which shows the links between the various
parts of the system.

• The strategy of transmutation and reprocessing should be abandoned for reasons
relating to the uncertainty of implementation as weli as reasons relating to radiation
protection.

• SKB should investigate monitored storage of retrieved canisters with respect to
radiation protection and other factors.

• SKB should continue to conduct research on and improve its understanding of the
deep borehole alternative.
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4 Decommissioning
SSI considers that SKB should more clearly describe the waste streams which will be
generated by the decommissioning of nuclear power plants. The description should
include waste characterization (quantity, form, activity content) as well as waste
treatment, transport, interim storage and final disposal. The radiological consequences
should also be investigated. The description should show the extent of the flexibility in
the plans, e.g. how a decision concerning decommissioning is connected in time with
the construction and operation of the necessary waste facilities.

In Section 10.2 in the main report, SKB states that the responsibility for the selection
of the decommissioning strategy is that of the power companies, and that these
companies can use SKB as a resource. SSI would like to reiterate that, according to 11
of the Act [1984:3] on Nuclear Activities, the licensee is responsible for conducting the
research. Thus, the power companies have the formal responsibility under the Act on
Nuclear Activities. Consequently, it is important for that power companies make
preparations so that the strategy for decommissioning and waste management can be
reported in a coherent manner. The nuclear power companies' own planned research
activity should also be included in the report.

4.1 SUMMARY, DECOMMISSIONING

• SKB should more clearly describe the different waste streams which arise from the
decommissioning of nuclear power plants as well as the flexibility of the plans,
e.g. with respect to the waste facilities that will be needed.
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5 SFL 3-5
SKB is currently conducting a project whose overall goal is to make an inventory and
preliminary characterization of the existing and anticipated waste which is to be
deposited in SFL 3-5. This waste includes long-lived waste from the activity at
Studsvik, operational waste from CLAB and the encapsulation plant (SFL 3),
decommissioning waste from CLAB and the encapsulation plant as well as transport
casks (SFL 4) and activated internal reactor parts (SFL 5).

A report on this project (Low and Intermediate Level Waste in SFL 3-5: Reference
Inventory, December 1998) was recently submitted to SSI. The safety assessment for
SFL 3-5, which SKB intends to conduct during 1999, will be based on the results of
this report. SSI will review the above-mentioned report in connection with its review
of SR-97, to which the safety assessment of SFL 3-5 is considered to be connected.

Once the safety assessment is completed, SKB considers that the scope of further work
will be reduced and will concentrate on the overall aim of preparing future safety
assessments.

5.1 CHARACTERIZATION OF EXISTING AND NEWLY GENERATED WASTE

The waste which is to be deposited in SFL 3 largely consists of old, already
conditioned waste. Major work is currently in progress on the characterization of this
waste with respect to its content of long-lived radionuclides and of environmentally
hazardous chemical substances. Due to deficiencies in the documentation, the
characterization work must largely be based on historical knowledge of the activity.
Consequently, a number of interviews have been conducted with older personnel.
However, SSI considers that it is important that these inverviews should also be
suitably documented and not only referred to as a "personal communication".

The waste which is to be deposited in SFL 5 largely comprises activated internal
reactor parts. Some of this waste is currently being generated in connection with
various modernization projects at the nuclear power plants, while most will be
generated when the plants are dismantled. In the above-mentioned report, SKB
presents a forecast of the nuclide inventory of this material, on the basis of a number of
assumptions. In connection with a license application, it is very likely that SSI will
need a better basis for its evaluation. In the light of the difficulties which have arisen in
characterizing the historical waste to be deposited in SFL 3, the nuclear power plants
should, already in connection with production, thoroughly characterize and document
the waste to be deposited in SFL 5.

5.2 DOSE RATES OF WASTE PACKAGES

SKB states that it will use experience from the operation of SFR 1 in the detailed
design of SFL 3-5. This seems to be reasonable, bearing in mind the similarities
between the facilities. SKB intends to handle and deposit packages with dose rates of
up to 500 mSv/h at SFL 3 and 5. SKB must investigate the consequences that this can
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have from the standpoint of radiation protection, both during normal operating
conditions as well as in connection with any abnormal events and incidents.

5.3 S U M M A R Y , S F L 3 - 5

• The waste which is to be deposited in SFL 3-5 should be characterized in
connection with production.

• Information concerning the waste must be suitably documented.
• SKB should describe in detail how the work during the operation of SFL 3-5 can

be conducted in a manner that is acceptable from the standpoint of radiation
protection.
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6 Biosphere Studies
In SSI's view, SKB's biosphere studies are relatively far behind studies within e.g.
geology, hydrology and materials technology, SSI has previously observed that SKB's
work within the biosphere area has been limited. During the period of 1989-1995,
work comprised about 1 % of the total cost of the research program.

The study and understanding of the biosphere are necessary to assess the consequences
of a possible discharge of radioactive substances from a repository and the risks this
would entail from the standpoint of radiation protection. SSI has stipulated the
radiation protection requirements which must be met through its regulations: "The
Swedish Radiation Protection Institute's Regulations concerning the Final
Management of Spent Nuclear Fuel and Nuclear Waste" [SSI FS 1998:1].

6.1 THE LEVEL OF AMBITION OF SKB'S BIOSPHERE STUDIES

The aim of SKB's biosphere studies is formulated in its "Detailed Programme for
Research and Development 1999-2004".

"In order to be able to assess the radiological consequences of possible releases of
radioactive materials from a final repository, it is necessary to describe transport
from the rock to man and to other organisms. The overriding goal of SKB's studies
of the behaviour of radionuclides in the bisophere is to be able to carry out credible
consequence calculations in the safety assessments. The biosphere studies must:

• Describe events and processes in a realistic manner, with an explanation of why
certain processes are important and a detailed explanation of why other
processes have been excluded,

• Serve as a yardstick for comparing different facilities, technical solutions or
repository sites,,

• Show that regulatory requirements on safety and limit values have been met. "

In recent years, SKB has increased the scope of its biosphere research. SSI considers
that SKB now has a satisfactory level of ambition for its biosphere studies and that its
systemecological work is valuable. At the same time, in SSI's view, much work
remains for SKB to reach its overall goal with the biosphere studies: to be able to
perform credible consequence calculations in the safety assessments.

SKB is participating in and following the progress of the BIOMASS (Biosphere Model
Assessment, a followup of BIOMOVS I and II, Biosphere Model Validation Studies)
international research project which SSI considers to be one of the most important
sources of knowledge within the area of biosphere modeling today. In SSI's view, it is
positive that SKB is participating in this project. However, the research work within
BIOMASS is more general in its scope and does not provide specific knowledge of
how the protective capabilities of a Swedish repository, under Swedish conditions,
must be evaluated.
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6.2 ROLE OF THE BIOSPHERE AS A SITING FACTOR

In the main reference North-south/Coast-interior R-98-16, SKB decries the biosphere
as a siting factor:

"Firstly, the biosphere as a safety-related siting factor must be generally viewed as a
subordinate factor relating to the bedrock and groundwater. Secondly, the biosphere
mainly relates to safety in a very long-term perspective. Consequently, assessments
of future changes may be more important premises than the conditions that prevail
today. Thirdly, the biosphere conditions, as with many other factors, must be
assessed on a more local scale."

In SSI's opinion, the first statement must be viewed in the light of the fact that SKB
considers that siting should be possible in many parts of Sweden. In SSI's view, if
many sites are believed to have equally favourable geological conditions, it is
reasonable that other factors may be important. Therefore, it is important that SKB
should continue to comment on the role of the biosphere conditions in the siting
process.

In SSI's view, the assessment on a local scale which is mentioned in the third point
should be discussed when SKB presents the candidate sites that it has selected. SSI
considers that, prior to the site selection, SKB should generally study and report on
different relevant ecosystems in the municipalities where feasibility studies are being
conducted in order to obtain knowledge of and to provide a view of radionuclide
behavior in the biosphere. The biosphere conditions and the importance of the
discharge areas as a siting criterion must therefore be investigated.

6.3 ROLE OFTHE BIOSPHERE IN THE SAFETY ASSESSMENTS

SSI would like to make two comments with respect to the second statement in the
above quotation which relates to the temporal perspective:

1. A description of a release, which SKB considers to occur in a remote future must,
in SSI's view, include a scenario where the release is assessed in the light of the
current biosphere and society. In such a description, SKB can create margins for
shoreline displacement and other known trends which are mainly geological in origin.

2. In the long-term perspective, since the future development of the biosphere is
largely unknown, SSI considers that SKB should supplement dose and risk
assessments with analyses based on safety indicators. In these analyses, several of the
fundamental uncertainties relating to the biosphere can be reduced and assessments of
the performance of the repository can, instead be based on discharge calculations and
subsequent concentration changes in the biosphere.

Previously, in its review statement on RD&D Programme 92, SSI provided some
guidelines for SKB's work by emphasizing that SKB should prioritize the study of
uncertainties in its description of the present biosphere instead of investigating how the
biosphere would develop in a remote future.

SSI also emphasized in its review statement on RD&D Programme 92 that, in its
opinion, there was no reason, at present, for SKB to wait or to speculate with respect to
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uncertainties concerning future biospheres. The effects that glaciation can have on a
geological repository are of greatest importance when assessing the geosphere around
a repository, the effects on the biosphere are significantly more difficult to determine.

In SSI's view, in the assessment of the future development of the biosphere, it is still
reasonable to include the known effects from the geosphere, such as land elevation.
With regard to this, SSI shares SKB's assessment of, e.g. the shoreline displacement:

"Shoreline displacement is, in comparison with climate development and glaciation,
a significantly more short-term and predictable process. Shoreline displacement is
now in progress and can, as far as can be judged, be predicted with adequate
reliability, at least a few thousand years into the future. Therefore, the areas along
the shoreline which will be affected and the extent to which they will be affected can
therefore be predicted. " (Main Reference, North-south/Coast-interior, R-98-J6).

6.4 CONSEQUENCES OF SSI'S SITE SELECTION REGULATIONS

"The Swedish Radiation Protection Institute's Regulations concerning the Final
Management of Spent Nuclear Fuel and Nuclear Waste" [SSI FS 1998:1, SSI-rapport
99:03] contain radiation protection requirements which must be met in connection with
the final disposal of spent nuclear fuel and nuclear waste. SSI's regulations may mean
that several sites can be accepted from the standpoint of radiation protection providing
that other requirements are observed, e.g. optimization and best available technique, as
well as an assessment of the consequences of intrusion.

However, there are several other factors that are important to observe. For certain sites,
it may be simpler to demonstrate compliance with SSI's radiation protection criteria. If
a site cannot be rejected with regard to the radiation protection criteria, another more
suitable site may involve lower investment risks. These also include the risk that the
method must be modified or that the site must ultimately be abandoned.

Even if health protection criteria for individuals in the regulations are met, it must be
possible to assess the collective dose under certain conditions. Therefore, a discussion
of principle may be necessary concerning the advantages and disadvantages of
different types of discharge areas.

In the RD&D Programme Supplement, SKB should investigate how compliance with
SSI's protection criteria can be assessed in terms of the method selected for final
disposal and how the method will be applied at the sites included in the basis for
selection.

6.5 MONITORING AND ENVIRONMENTAL CONTROL

According to "The Swedish Radiation Protection Institute's Regulations concerning
the Limitation of Releases of Radioactive Substances from Nuclear Power Plants" [SSI
FS 1991:5] radioactive substances released to the water and air must be monitored and
environmental investigations regularly conducted. These regulations are also
applicable to waste facilities under operation.

The monitoring of a closed waste repository is still an open question. In RD&D
Programme 98, SKB states that the need for long-term control of repository
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performance will be assessed in the Environmental Impact Statement (EIS). As yet, no
regulatory requirements have been promulgated.

6.6 SUMMARY, BIOSPHERE STUDIES

• SSI considers that SKB now has a satisfactory level of ambition for its biosphere
studies and that the work being carried out on system ecology is valuable. However,
in quantitative terms, much work remains before the basis for a license application is
ready.

• SKI should, in the short term, i.e. before sites are selected for site investigation and
in an RD&D Programme Supplement:

Generally study and report on different ecosystems of interest within the
areas included in the basis for site selection in order to obtain knowledge of
and provide information on radionuclide behaviour in the biosphere.

Report on how compliance with SSI's regulations can be assessed in terms of
the method selected for final disposal and how the method will be applied at
the sites included in the basis for decision-making.
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