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The Swedish Radiation Safety Authority’s assessment
The Swedish Radiation Safety Authority (SSM) endorses the Swedish Nuclear Fuel and
Waste Management Company’s (SKB) licence application under the Environmental Code
for an integrated system for the final disposal of spent nuclear fuel and radioactive waste.
SSM submits the following overall assessment regarding SKB’s licence application.
1. SKB’s environmental impact assessment (EIA), together with supplements and
with support of SKB’s licence applications under the Act on Nuclear Activities
(1984:3), constitute a sufficient basis for the Authority’s assessment of matters
related to nuclear safety and radiation protection in the licesning process under the
Environmental Code. SSM has had opportunities to give its views during the
consultation process for the EIA and SKB has responded to them.
2. SKB fulfils, or has demonstrated that the company has the potential to fulfil, the
general rules of consideration set out in Chapter 2 of the Environmental Code in
order to protect human health and the environment against harmful effects of
ionising radiation.
3. The encapsulation and repository facilities belonging to SKB’s system for final
management of spent nuclear fuel have the potential to comply with radiation
safety requirements for protection of human health and the environment against
harmful effects of ionising radiation.
According to the Authority’s assessment, SKB has made a case for likely future
compliance with SSM’s regulations at the time the facilities are commissioned. SKB has
demonstrated that the company’s preparatory preliminary safety analysis reports as well as
the related management systems can be developed in accordance with the established
stepwise authorisation process under the Act on Nuclear Activities. SKB thereby also has
the potential to produce the updated safety analysis reports for construction, operation and
long-term safety that will be scrutinised by SSM at forthcoming steps, after a licensing
decision by the government.
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The underlying review reports appended to this statement set out the conclusions that form
the basis for SSM’s assessment as well as certain technical issues that specifically need to
be addressed in SKB’s continued work.

The matter at hand
Background

SSM has been requested by the land and environmental court of Nacka District Court
(referred to as ‘the Court’ below) to submit comments by 30 June 2016 on SKB’s
application for a licence under the Environmental Code for facilities belonging to an
integrated system for final disposal of spent nuclear fuel and nuclear waste.
In March 2011, SKB submitted the application to the Court in accordance with the
Environmental Code. At the same time, SKB submitted to SSM an application for a
licence under the Act on Nuclear Activities to construct, possess and operate a nuclear
facility for disposal of spent nuclear fuel and nuclear waste, as well as a licence under the
same Act to construct, own and operate an encapsulation facility and central interim
storage facility for spent nuclear fuel. Examination of these applications also takes into
consideration the requirements arising from the Radiation Protection Act (1988:220).
During the regulatory review, SSM has requested from SKB, and received, several
supplements to the supporting information for the two applications under the Act on
Nuclear Activities. SSM stated to the Court in June 2015 that the licence application under
the Environmental Code may be viewed as complete as regards aspects of radiation safety
(SSM2015-2076-2). On 29 January 2016, SSM gave formal public notice on the
applications under the Act on Nuclear Activities on the same day that the Court gave
formal public notice on the application under the Environmental Code.
SSM’s assessment of the application from the perspective of radiation safety as to whether
the application under the Environmental Code may be approved is based on the
Authority’s technical review work under the Act on Nuclear Activities.
Specific aspects of authorisation under the Act on Nuclear Activities

Licensing under the Act on Nuclear Activities constitutes the first phase of a stepwise
authorisation process in which SSM, following the granting of a licence by the Swedish
Government, examines additional applications and associated supporting documentation
in preparation for possible consent for the actual construction, trial operation and routine
operation of a facility. These steps may also encompass several sub-stages in which SSM
not only carries out its review work, but also performs supervisory actions on site.
The rationale behind the stepwise authorisation procedure is that a licence application for
constructing something as complex as a nuclear facility must be submitted to the Swedish
Government many years before construction commences. It is presupposed that the
reference design serving as the basis for the licence application will be developed to a
detailed design that is progressively adjusted in pace with new findings (for example,
concerning rock properties in relation to a geological repository) and further development
of the proposed technology on an industrial scale. In the course of examining SKB’s
documentation SSM therefore takes into account that additional more detailed information
can be expected during the continuing stepwise authorisation process following a
licensing decision taken by the Swedish Government, and prior to permission from the
Authority for commissioning the facilities (see Appendix 1).
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SSM is the preparatory authority in relation to a Government decision under the Act on
Nuclear Activities. The basis for the Authority’s assessment in connection with
preparation of the application is an examination of whether the applicant’s basic
descriptions and corresponding safety analysis reports for the facility provide a basis for
judging that the activity can be expected to comply with the Authority’s requirements for
ensuring safety, radiation protection and nuclear safeguards. For example, this means that
if components with radiation safety significance in a nuclear facility include unproven
technology, or if data is lacking or detailed design solutions are not available, SSM’s
examination is carried out on the basis of the applicant’s plans to develop the missing
information. SSM may also propose licence conditions to the Government in order to
ensure that specific issues are addressed within the framework of a licensing decision.
In cases where design solutions cannot be proven or tested under conditions corresponding
to those that can occur during the intended use of a facility, the examination is based on
the applicant’s evaluation of the system for the purpose of demonstrating that the facility
will have the required resilience, reliability and operational stability. This is particularly
relevant in connection with a repository, where design solutions corresponding to passive,
long-term safety functions can never be fully tested under the conditions prevailing during
post closure.
In processing SKB’s applications under the Act on Nuclear Activities, SSM has
undertaken two rounds of national consultation, the first relating to completeness of the
application, the latter on substantive issues. Following formal public notice of the
applications under the Act on Nuclear Activities, SSM has even received a small number
of statements from individuals. SSM has offered SKB the opportunity to respond to
comments submitted on substantive issues and will report on the outcome of the
consultation processes prior to the Authority’s final statement to the Government.

Grounds for the decision
SSM’s review
SSM has examined SKB’s account of the activity and its environmental impact as a
foundation for the Authority’s assessment, partly in relation to nuclear safety and radiation
protection in conjunction with applications under the Act on Nuclear Activities, and partly
in relation to the EIA as key documentation for the general public and decision-makers.
An essential aspect of the assessment of the EIA is that those aspects that it must account
for can be found there or in other parts of the application. The Authority’s assessment is
thus also based on examination of other underlying documents.
The review reports produced by SSM in examining SKB’s applications under the Act on
Nuclear Activities serve as the basis for the Authority’s assessments in relation to this
consultation response. The review is based on the provisions of the Act on Nuclear
Activities and Radiation Protection Act, in addition to the parts of the Environmental
Code that are to be applied in connection with licensing under the Act on Nuclear
Activities (Chapters 2 and 6, also Chapter 5, Section 3 of the Environmental Code).
SSM’s examination of overall disposal system issues that have a bearing on radiation
safety within the framework of the Environmental Code’s requirements for EIA, as well as
regard to the general rules of consideration (Appendix 2), constitute the primary basis for
SSM’s assessments. This, in turn, builds on the foundation of a detailed technical review
of SKB’s applications under the Act on Nuclear Activities for permission to construct and
operate an encapsulation facility and a geological repository for the spent nuclear fuel
(Appendices 3 to 5). Overall conclusions from these review reports are provided below.

Page 4 (17)
Document no: SSM2016-546-5

SSM’s assessment of the adequacy of SKB’s preparatory preliminary safety analysis
reports (“F-PSAR”) takes into account that SKB will need to further develop underlying
documentation in connection with forthcoming steps in the stepwise authorisation process
under the Act on Nuclear Activities. These steps are mandatory in the continued
examination even after a licensing decision from the Government.
The encapsulation facility and Clab

SSM’s review of SKB’s application for permission to construct and operate an
encapsulation facility affiliated to the central interim storage facility for spent nuclear fuel
(Clab) is presented in Appendix 3. The review report presents the Authority’s overall
assessments relating to the potential for the facility and its operation to comply with the
fundamental safety provisions as defined by the Radiation Safety Authority’s regulations
(SSMFS 2008:1) on the safety of nuclear installations. In the report, apart from significant
aspects and conclusions drawn from examination of substantive issues, SSM also takes
into account how the documentation supporting the licence application as a whole meets
requirements at the present stage of the stepwise authorisation process under the Act on
Nuclear Activities. Additionally, SSM considers SKB’s intended approach to further
development of the safety analysis report during future stages of the authorisation process.
In summary, SSM finds that the requirements on safety and radiation protection under the
Act on Nuclear Activities and Radiation Protection Act can be expected to be fulfilled
relating to SKB’s requests regarding:
Increased storage capacity in Clab,
Siting and design of the encapsulation part of the facility,
Clab during the construction period, and up to the when Clab is joined together
with the encapsulation part of the facility, and
The integrated Clink facility.
The Authority’s assessment presupposes that SKB – in preparation for SSM:s future
examination at the next stage of authorisation following a Government licensing decision
– rectifies identified shortcomings and takes into account the proposed improvements in
presentation that SSM identifies in its review.
Development and operation of the spent nuclear fuel repository

SSM has examined those parts of SKB’s application for final disposal of spent nuclear
fuel relating to development, operation and decommissioning of the spent fuel repository
at Forsmark (Appendix 4). The review report presents SSM’s overall assessments relating
to the potential for the facility and its operation to comply with the fundamental safety
provisions as defined by SSMFS 2008:1.In accordance with these requirements, SSM has
examined the repository as well as the encapsulation facility with respect to SKB’s
presentation of:
The siting, design and construction of the facility,
Safety analyses,
Discharges of radioactive materials,
Radiation protection of personnel,
Radioactive waste management and planning for decommissioning and closure,
Security and nuclear non-proliferation,
Emergency preparedness,
Organisation, human resources and professional skills, and
Management and control of the operation and its activities.
In summary, SSM finds that the requirements on safety and radiation protection under the
Act on Nuclear Activities and Radiation Protection Act can be expected to be fulfilled
relating to the construction and operation of the repository facility. The Authority’s
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assessment presupposes that SKB – in preparation for SSM:s future examination at the
next stage of authorisation following a Government licensing decision – rectifies
identified shortcomings and takes into account the proposed improvements in presentation
that SSM identifies in its review.
Long-term radiological safety

SSM has examined SKB’s repository application in accordance with the requirements of
the Radiation Safety Authority’s regulations (SSMFS 2008:21) on safety in connection
with final disposal of nuclear material and nuclear waste and (SSMFS 2008:37) on
protection of human health and the environment relating to final management of spent
nuclear fuel and nuclear waste (Appendix 5). Key provisions when assessing SKB’s
application in relation to nuclear safety and radiation protection after closure can be
summarised under the following headings:
Holistic approach to protection of human health and the environment,
The barrier system and its functions,
Optimisation and best available technique,
Design and construction, as well as access and human intrusion,
Protection of human health and the environment,
Time periods accounted for in the safety analysis, and
Safety analysis and safety reporting.
From the Authority’s regulatory requirements for post-closure safety of a repository, it
follows among other things that the annual risk for the most exposed individual member
of the public must not exceed 10-6, which in practice corresponds to a radiation dose of the
order of a hundredth of that from natural background radiation at the site. SSM considers
that the barrier system proposed by SKB, comprising the canisters, buffer and bedrock,
has the potential to fulfil the requirement for resilience against features, events and
processes that might have an impact on repository safety following its closure. SKB’s
presentation of the barrier system’s long-term integrity, in combination with estimates of
the consequences associated with the spread of radioactive substances from the repository
if one or more barriers should fail partly or completely, provides an acceptable basis for
drawing this conclusion. In terms of the capability of a KBS-3 repository at the Forsmark
site to protect people and the environment against harmful effects of ionising radiation,
SSM deems that there is the potential to limit risks to levels in compliance with regulatory
requirements by using the intended engineered barriers, placement of the repository at a
suitable depth and, in conjunction with the positioning of deposition holes, avoiding
unsuitable locations in the bedrock.
SSM’s assessments of the potential for compliance are made on the basis that SKB will
continue to further develop the detailed design of the disposal concept and to update their
safety analysis in the later stages of the authorisation process. Development, research and
demonstration of the disposal concept during the construction and operation phases, and
up until final closure, can not only reduce uncertainties, but can also give rise to new
understanding with significance for long-term safety. The stepwise authorisation process
enables new scientific findings and more in-depth knowledge about the KBS-3 concept to
be taken into account and assimilated. Against this background, SSM has identified a need
for development regarding SKB’s presentation prior to the Authority’s examination at
subsequent steps with respect to the durability of the repository’s engineered barriers, in
particular the canister copper shell’s slow creep deformation as well as certain corrosion
processes that might affect the copper shell. The Authority nevertheless assesses that these
issues are not of such magnitude that they prevent SSM from judging the application and
the conclusions presented by SKB regarding the repository’s environmental impact, and
thereby the potential for compliance with the Authority’s requirements for long-term
radiological safety.
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In summary, SSM deems that the Authority’s requirements for long-term radiological
safety according to SSMFS 2008:21 and SSMFS 2008:37 can be expected to be fulfilled
in connection with development and operation of a repository facility for spent nuclear
fuel at Forsmark. This assessment rests on the basis of reviews of SKB’s application, in
particular the SR-Site safety analysis, site investigation results from Forsmark and SKB’s
research, as well as results from field measurements and test manufacturing of repository
components. Moreover, SSM assesses that SKB has the potential to be able to further
develop the final disposal concept and the detailed design of repository components on an
industrial scale, as well as to address remaining knowledge aspects linked to the KBS-3
concept to the extent necessary.
The underlying evaluation report indicates certain technical issues that particularly need to
be developed in future work on the preliminary safety report relating to long term safety,
which the authority has to examine and approve after the government grants a license
under the Nuclear Activities Act. SSM will continue to work to develop specific
requirements for forthcoming steps in SKB's program in order to ensure that the issues
SSM considers most central to its future decisions are clarified at an appropriate time in
the stepwise authorisation under the Act on Nuclear Activities.

Evaluation of SKB’s Environmental Impact Assessment
Under the Act on Nuclear Activities, an EIA is to be included in a licence application for
construction, possession or operation of a nuclear facility (Section 5c of the Act on
Nuclear Activities). The procedure for drawing up an EIA and the requirements imposed
for this work are subject to Chapter 6 of the Environmental Code.
In what follows, SSM provides an account of the EIA in relation to the provisions of the
Environmental Code.
Overall assessment of the EIA and consultation process

SSM deems that SKB has sufficiently investigated and described radiation safety aspects
to enable the Authority to be able to assess issues that are related to nuclear safety and
radiation protection in consideration of permissibility according to provisions of the
Environmental Code. SSM thus assesses that sufficient information is contained in the
EIA, including supplements, as well as in other components of the licence application in
order to be able to demonstrate and assess the main impacts of the activity on human
health and the environment from the perspective of radiation safety.
It is also SSM’s judgment that the consultation process in association with drawing up the
EIA may be approved in respect of issues relating to radiation safety. The Authority finds
that consultation has been timely, has involved the correct parties and has considered
those issues that should be addressed. SSM has had the opportunity to submit comments
during the consultation process, and SKB has responded to the Authority’s comments.
Any shortcomings in consultation that emerge during the Court’s review process, e.g. in
the event that other parties may have raised questions that were not responded to, will be
taken into consideration by SSM prior to making its final pronouncement to the
Government in relation to SKB’s licence applications under the Act on Nuclear Activities.
Presentation of alternatives

SSM assesses that the EIA documents with supplementary information by SKB fulfil the
fundamental requirements associated with providing an overall account of options
considered together with rationale for the choices made. Further, the Authority judges that
the material submitted with the licence application gives an adequate account of
alternatives for an assessment to be made of SKB’s choices. As far as requirements
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regarding the content of an EIA are concerned, it is general practice to accept that
supplementary and more detailed accounts may be derived from other parts of the
application.
As regards the alternative of deep borehole disposal, SSM’s assessment is that it is not
possible to supplement the presentation in the application without conducting additional
and extensive investigations. After examining the potential for KBS-3 (i.e. the disposal
method applied for in the licence application) to comply with the Authority’s regulatory
requirements, and taking into account the challenges and uncertainties relating to whether
the deep borehole concept can ultimately be developed into a safer option in terms of
nuclear safety and radiation protection that is also capable of fulfilling SSM’s
requirements, such extensive investigations are not judged to be a reasonable requirement
for SKB’s presentation of alternatives.
SSM assesses that the EIA’s presentation, together with supplementary information, is
sufficient for gaining an overview of the alternative options considered as well as SKB’s
rationale for site selection and design of the encapsulation facility. The Authority
considers that the underlying documents to the licence application are sufficient to serve
as the foundation for decision-making relating to SKB’s choice to site the facility at Clab.
The same also applies to the question of increasing the interim storage facility’s capacity.
SSM notes that the zero option and alternative methods for final disposal overlap to some
extent. For example, dry interim storage may be viewed as an alternative to providing
expanded interim storage capacity, but also as a measure that might need to be taken to
provide for safe interim storage in the long term if no repository were built. SSM does not
share SKB’s view that dry interim storage is solely an alternative to increasing Clab’s
storage capacity, considering instead that it is also a conceivable scenario within the zero
option. SSM notes that the issue of dry interim storage is nonetheless highlighted in the
license application.
The issue of presenting a zero option is complicated, as not taking any measures at all
would not be an acceptable scenario. For this reason, SSM is of the view that the zero
option presented by SKB involving an abandoned Clab does not represent a true
alternative. However, this account can illustrate the need for a repository. The scenario of
Clab’s abandonment indicates the potential for substantial releases of radioactivity, via
both gaseous and aqueous pathways. SSM is of the view that the simplified calculations
presented by SKB are acceptable, as this scenario demonstrates the fact that measures are
needed to take care of the spent nuclear fuel and that Clab must not, under any
circumstances, be abandoned until controlled decommissioning of the facility has been
undertaken. By this SSM means that, if licences in accordance with the submitted licence
applications for a repository system as defined by the KBS-3 method are not granted, the
likely consequence will be development of a different disposal solution rather than
indefinite storage at Clab.
Taken together, SSM considers that there is some vagueness in SKB’s account of the zero
option, but that the underlying information is nevertheless sufficient to enable the
Authority to assess the application; in other words, the zero option provides an adequate
illustration of what the possible consequences could be in the event that a licence is not
granted.
Description of the activity being applied for and its impacts

SSM’s combined assessment is that the EIA, including the supplementary information
provided, adequately describes the activity with respect to radiation safety through
information describing siting, design and scope. This encompasses information that
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highlights the importance of measures and controls to ensure and verify the initial status of
the repository after closure, as well as a general account of technological development
issues and trials of importance for the repository’s long-term performance. SSM also
deems that SKB has the potential to comply with both national and international
requirements in the area of nuclear non-proliferation (safeguards) with respect to the
repository system, as well as to comply with the requirement for a decommissioning plan
for the encapsulation facility.
The Authority’s overall assessment is that the results relating to radiation impacts on
human health and the environment that are presented in the EIA are consistent with those
presented in other parts of the applications submitted under the Act on Nuclear Activities,
and that the findings are supported by the safety analyses. Thus, SSM deems that the EIA
and other parts of the licence application contain sufficient information on nuclear safety
and radiation protection aspects to demonstrate and assess the main impacts of the activity
on health and the environment.
As regards the repository during operation, SSM’s assessment is that the information
supporting the application is sufficient at this stage to assess the plausibility of SKB’s
analyses of the facility’s barriers and its protective functions’ capacity to: a) prevent
radiological accidents and mitigate the consequences should an accident nonetheless take
place, and b) ensure that establishment of the repository is carried out in such a way that
the necessary barrier and safety functions for radiological safety after closure are not
compromised. SSM deems that SKB’s conclusions are reasonable; in other words, that the
facility’s design complies with the Authority’s requirements regarding barrier functions
and a facility-specific system for defence in depth, and that events that have been
identified and analysed would not give rise to mechanical damage to the canister that
would cause a discharge of radioactive materials to the environment.
Based on SKB’s account of the facility and its operations, SSM shares the company’s
view that there is no potential for discharge of radioactive materials (other than natural
radioactivity from the rock) during normal operating conditions. Consequently, SSM
assesses that SKB has the potential, in connection with construction and operation of the
repository facility, to comply with the Authority’s regulatory requirements for protection
of human health and the environment regarding discharge of radioactive materials from
nuclear facilities. SSM agrees with SKB’s assessment that no nuclear waste should be
generated during normal operation of the repository facility. At the time of future reviews
in relation to authorisation of the facility, SKB will need to produce a more detailed waste
management plan for waste that might be generated in connection with contamination of a
canister(s) or transport container(s).
As far as radiation protection and safety after closure of the repository are concerned,
SSM deems that the summary account of the underlying safety analysis report (SR-Site),
as provided in the EIA, is adequate. SSM takes the view that the supplementary
information to the EIA gives an accurate picture of the materials requested by SSM within
the framework of the licensing review for SKB’s applications under the Act on Nuclear
Activities, and the materials received by the Authority from SKB. SSM has examined
SKB’s calculations of radiological effects for humans and other organisms as part of the
main scenario for repository evolution after closure, less likely scenarios and residual
scenarios presented in SKB’s consequence analysis. This has been assisted by independent
modelling carried out at SSM. The Authority has also monitored the development of
SKB’s work on consequence analysis by reviewing previous safety analyses. SSM deems
that the methodology that has been developed by SKB over many years is in line with
international trends in the area.
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SSM assesses that more thorough analysis and evaluation are needed to strengthen the
underlying documentation concerning the management of uncertainty in relation to certain
technical issues, including specific processes and conditions that may affect the KBS-3
canister’s durability in the long term. The Authority nevertheless assesses that the issue is
not of such magnitude that it prevents SSM from judging the application and the
conclusions presented by SKB regarding the repository’s impact on the surroundings, and
thereby the potential for compliance with the Authority’s requirements for long-term
radiological safety. Furthermore, it is judged acceptable by SSM that the necessary further
development of SKB’s management of such uncertainties is presented in the updated
safety analysis report (PSAR) that will be prepared for the next step of the authorisation
review under the Act on Nuclear Activities. SSM assesses that SKB has the potential to
produce such supporting material.
As regards the encapsulation facility, SSM deems that the analysis assumptions, analysis
methodology and analysis results are presented in an acceptable way together with
references to underlying technical analysis reports. SSM notes that the information in the
EIA on discharges of radioactive materials into the natural environment is consistent with
the information that serves as the basis for the Authority’s regulatory review and
assessment of SKB’s applications under the Act on Nuclear Activities. At the same time,
however, the Authority has identified some development requirements in relation to the
application that will need to be addressed in future steps of the stepwise authorisation
process under the Act on Nuclear Activities, even after a government licence.
The Authority has views on certain aspects of the information presented in relation to the
scope of the EIA and its clarity, including for example the way in which accident
scenarios are accounted for. In the case of events with a very low likelihood and large
consequences, where estimates are presented in the safety analysis for the encapsulation
facility, SKB maintains that these should not be included in the EIA. To a certain extent,
SSM shares SKB’s assessment that a thorough analysis of the consequences of this kind of
incident can require more detailed information relating to the facility’s final design than
what has presently been produced. However, SSM considers that the EIA together with its
supplementary information exhibits a lack of clarity in this respect because they do not
give decision-makers and the general public a complete picture of the risks and possible
consequences of the activity being applied for, even though this relates to highly
improbable events. Taken together, the Authority makes the judgment that the application
in this respect has no deficiencies of a nature or scope that would justify rejection of the
application.
Transport between the facilities

Regarding transports of spent nuclear fuel and nuclear waste that are not encompassed by
SKB’s licence applications under the Act on Nuclear Activities, but which are essential
for implementing the repository system, SSM deems that the information contained in the
EIA and application provides a sufficient and accurate illustration of both the present
transport operations between existing facilities and the shipments that are entailed by the
activity that has been applied for.
The EIA’s purpose to enable an overall assessment

An overarching aim of an EIA is to give stakeholders and the general public an account of
the activity that has been applied for and its effects on human health and the environment.
SSM considers that the EIA, together with supplementary information and the reading
guide K:10, provide a sufficient basis to enable the Authority to see which documentation
supporting the application is cited by SKB in order to be able to make an overall
assessment with respect to radiation safety.
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SSM considers that the nature of the activity being applied for and the period of time for
its implementation means that certain aspects cannot be clarified until some time in the
future. The basic situation is not unique, although the level of complexity and time
perspective for this project are unique. The extremely long time perspective (hundreds of
thousands of years) entails difficulties in achieving certainty about impacts further in the
future. Consequently, there will always be uncertainties inherent to the chosen method that
must be set in relation to any prospective advantages of other strategies and methods for
management of spent nuclear fuel (which in their turn entail other uncertainties and risks).
This understanding must be kept in mind when decisions are taken and SSM considers it
important that the EIA is explicit about this.
The EIA received by SSM and by the Court together with the applications in 2011 has,
according to SSM, a largely systematic approach that facilitates an overall assessment.
However, SKB’s applications have been supplemented in instalments during the years that
the cases have been processed. The supplementary information pertains to the application
as a whole, i.e. additions and changes to technical documentation, the EIA and appendices
to these, but also has a connection to the respective applications’ main submission,
including official requests, rationale, etc. In this respect, the Authority considers that the
EIA could be made clearer and more cohesive to enable different stakeholders in society
to obtain a better understanding and to assess the impacts of the activity being applied for.
SSM notes that established practice is that an EIA can be accepted even if relevant
information is presented in other parts of the application. It is also normally acceptable to
append supplements as separate documents. In the present case, however, SSM believes
that the delimitation between the EIA and other parts of the application leads to a certain
lack of clarity and fragmentation of the supporting documentation which, together with
the extensive supplementary information and dual authorisation process, affects the
capability to get an overview and to draw conclusions. The Authority understands the
difficulty of processing a matter of this magnitude and complexity in a straightforward
way, but nevertheless deems that the information needed in order to make an overall
assessment is so fragmented that it is questionable whether the level of clarity is
reasonable for the activity being applied for.
An application for the final disposal of spent nuclear fuel is unique. The scope of the
applications and the need for comprehension by the general public, the Court, authorities
and the Swedish Government together place demands on clarity and the possibility to
make an overall assessment. A precondition for creating understanding may be an
integrated EIA document in which SKB, using the present EIA as a platform, inserts
supplementary presentations and clarifications, revises earlier texts and draws conclusions
based on the overall results. SSM has previously communicated a similar viewpoint to the
Court, as well as to SKB. In its pronouncement to the Court dated 24 June 2015
(SSM2015-2076-2), SSM assessed that the EIA could be formally announced by public
notice, while at the same time pointing out that the EIA would benefit from revision ahead
of a Government decision on the issue of permissibility.

Observation of the Environmental Code’s general rules of
consideration
The provisions contained in Chapter 2 of the Environmental Code (the general rules of
consideration) must be applied in connection with licensing reviews and be taken into
account during the period of time that an activity is carried out. This means that the
licence applicant or the party conducting an activity is under an obligation to demonstrate
that these regulations are complied with.
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Under Section 5b of the Act on Nuclear Activities, Chapter 2 of the Environmental Code
is to be applied in the consideration of matters under this Act. During the regulatory
review process under the Act on Nuclear Activities, the applicant is accordingly required
to demonstrate that the general rules of consideration contained in the Environmental
Code have been complied with. To some extent, the general rules of consideration in the
Environmental Code correspond to provisions of the Radiation Protection Act and Act on
Nuclear Activities.
SSM provides an account below of its assessment of issues linked to nuclear safety and
radiation protection with respect to the Environmental Code’s general rules of
consideration.
Knowledge requirement

Persons who pursue an activity or take a measure, or intend to do so, should acquire the
knowledge that is necessary in view of the nature and scope of the activity or measure in
order to protect human health and the environment against damage or detriment (Chapter
2, Section 2 of the Environmental Code).
The substantive safety and radiation protection requirements under the Act on Nuclear
Activities and the Radiation Protection Act imply that licensees must have in-depth and
broad knowledge about their operation. In addition, the Act on Nuclear Activities and
SSM’s regulations (SSMFS 2008:1) impose requirements on licensees’ organisations. The
operation must be run with the support of a management system that is designed to meet
requirements for safety and radiation protection. Licensees should among other things
ensure that employees and contractors have the necessary professional skills and overall
suitability.
SSM assesses that SKB has, through its preparatory preliminary safety analysis reports
(“F-PSAR”), shown that the company has the expertise necessary for a suitable analysis of
the repository system’s impact on the surroundings, and that the company has
demonstrated requisite knowledge and capabilities to enable identification and take
measures to limit impact on the surroundings.
Over and above the use of an appropriate safety analysis methodology, SSM considers it
important that SKB demonstrates the knowledge required within the framework of the
analysis to identify, evaluate and manage uncertainties. SSM assesses that SKB has
generally speaking demonstrated a good understanding of how a safety analysis can be
credibly underpinned, and that SKB has demonstrated the knowledge and skills required
to carry out further detailed investigations at repository depth, as well as the technological
development that is needed to further develop the final disposal technique on an industrial
scale.
For certain technical issues, such as particular processes and conditions that might impact
on the durability of KBS-3 canisters over the long term, SSM makes different judgments
as to how uncertainties that are inherent to these issues should be taken into consideration
in the safety analysis for the system in its entirety. SSM believes that these differing
judgments are due to SSM’s and SKB’s different assessments of existing knowledge. For
example, SKB states that certain specific processes do not need to be explicitly taken into
account in the safety analysis of the repository’s long-term evolution, whereas SSM is of
the view that more thorough analysis and evaluation are needed to reinforce the
underlying documentation in relation to uncertainty management. However, the Authority
considers that this issue is not of such significance that it prevents SSM from assessing the
licence application and the conclusions that are presented by SKB regarding the
repository’s impact on its surroundings. Furthermore, SSM deems it acceptable that the
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requisite further development is presented in the updated safety analysis report (PSAR)
that is to be produced for the next step of the authorisation under the Act on Nuclear
Activities, and that SKB has the potential to develop such documentation.
SKB has presented a management system whose structure follows the same principles as
those adopted at the company’s other installations, comprising a set of facility-specific
steering documents. The company has also presented an approach for adapting the
management system. The information presented enables a reasonable degree of
comprehension of the principles for defining responsibilities and powers of authority, that
radiation safety matters are preceded by adequate preparation, and that time and resources
are allocated for safety measures and safety reviews, as well as principles for feedback of
experience. SSM deems that SKB’s presentation is at an appropriate level at this stage.
The information presented demonstrates that the company has potential, in terms of
methods and principles for management, control and human resources planning, to
comply with the Authority’s requirements during the various phases in implementation of
the repository system.
SKB refers to the very good experience gained from operating Clab and SFR as rationale
for asserting that the knowledge requirement can be regarded as fulfilled. SSM considers
SKB’s experience from operating nuclear facilities to be a major advantage. At the same
time, however, the Authority’s regulatory supervision of SKB’s current facilities has
identified some deficiencies in how operations are conducted (see e.g. SSM2014-5770-2);
observations that have been followed up by the Authority with demands for action. This
means that SKB needs to continue working on improvements related to organisation,
management and control, etc. These shortcomings are nevertheless not deemed to be of
the scope that would imply that SKB does not live up to the knowledge requirements of
the Environmental Code.
Precautionary measures and Best Available Technology

Under Chapter 2, Section 3 of the Environmental Code, persons who engage in an
activity, or intend to do so, must implement protective measures, comply with restrictions
and take other precautions that are necessary in order to prevent, hinder or combat damage
or detriment to human health or the environment. To the same end, in the course of the
business the best available technology (BAT) is to be used. Such precautions must be
taken as soon as there is cause to assume that an activity or measure may cause damage or
detriment to human health or the environment.
SSM deems that SKB has adequately complied with Chapter 2, Section 3 of the
Environmental Code in terms of the choice of strategy and method for final disposal of
spent nuclear fuel. The Authority also assesses that the fundamental rules of consideration
together with application of BAT have been a starting point for development of the KBS-3
method’s detailed design adapted to the chosen location at Forsmark, as well as for the
system as a whole including the associated facilities. This assessment applies to the choice
of technical solutions for each individual barrier in addition to the barriers’ collective
function in achieving a radiologically safe repository that protects people and the
environment against harmful effects from releases of radioactive materials after closure.
SSM recognises that extensive research and development have been conducted with
respect to KBS-3 as a method, as well as to increase understanding of the properties,
events and processes of importance for assessing the repository’s protective capability.
SKB’s rationale behind the choice of KBS-3 is partly based on positions that have been
taken nationally on geological disposal. SSM notes that there is also international
consensus on geological disposal and deems that this strategy is appropriate for final
disposal of spent nuclear fuel.
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One difficulty when assessing compliance with Chapter 2, Section 3 of the Environmental
Code is that the comparison of different methods is based on an overall judgment
regarding the level of radiation safety that is achievable through choice of method and
location. Since neither KBS-3 nor any of the alternatives are available in their entirety,
this is a matter of comparing methods in different stages of development. There is a great
difference in development status between methods, largely because SKB’s work as of the
early 1980s has largely focused on further refinement of the KBS-3 method. The
Authority nevertheless deems that SKB has made sufficient endeavours concerning
alternative methods, even if those efforts have been limited.
In the assessment of SSM, it is possible that the alternative method of using deep
boreholes could prove to have advantages of significance to radiation safety when
comparing with KBS-3, since deep boreholes are based on a safety concept with further
increased isolation through the anticipated stable groundwater conditions at great depths.
In the Authority’s view, however, there are major unresolved challenges with the method
and consequently large uncertainties as to whether deep boreholes could ultimately better
fulfil the requirement for BAT than KBS-3, both in terms of feasibility and in terms of its
ability to isolate the spent nuclear fuel. These challenges for example relate to the need to
verify the assumptions on conditions at great depths, on which the method is based. To
ascertain whether or not such challenges can be met requires extensive additional
investigations together with associated technological development.
Overall, the Authority deems that KBS-3 has the potential to meet SSM’s requirements for
radiation protection and safety, and that it is possible for SKB to produce the enhanced
underlying material that is needed. Given the residual lack of clarity that prevails in
relation to the results that can be expected from a research and development programme
for deep boreholes, and taking into account the risks and other disadvantages that would
arise, the Authority considers it disproportionate to continue interim storage of the spent
nuclear fuel with the aim of developing such a disposal solution.
As regards the repository facility’s construction and operation, SSM deems that there is
potential for its design and planned procedures to prevent disruptions and mishaps and to
minimise their possible impact. Operating and safety systems are deemed to have been
configured so as to prevent damage to canisters and related release of radioactivity. The
canisters are expected to be handled with an appropriate level of safety and reliability.
During operation of the facility and simultaneous construction of new tunnels and
excavations, SKB will have to ensure that works can be performed safely in terms of
handling explosives, the stability of rock openings as well as waste emplacement activities
in accordance with the Authority’s regulatory requirements. Based on the supporting
material to the application, the Authority deems that SKB has demonstrated the potential
for meeting this requirement during the phases of construction, operation,
decommissioning and closure of the facility. During future steps of the authorisation
process under the Act on Nuclear Activities, SKB will need to develop working methods
that are more detailed and thorough, for instance comprising preventive measures,
monitoring and corrective actions for rock excavation work in the vicinity of waste
emplacement areas where vibrations, rock deformation or rock falls may occur.
As regards the encapsulation facility and Clab, SSM deems that SKB has the potential to
meet the requirements on limits, optimisation and BAT, for example through multiple
systems and measures for treatment at source and limiting discharges of radioactive
materials to air and water. SKB has provided an account of the approach to limiting
discharges and gives examples of how radiation protection is optimised in relation to
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releases, waste and radiation protection of workers. SKB has also accounted for measures
to be taken in order to limit the impact on Clab during construction.
SSM considers that the Clink facility has the potential to be equipped with redundant
systems to protect the integrity of barriers and prevent releases. SSM has also noted that
SKB’s attention to events that might challenge facility safety, as well as the results of
future safety analyses, can provide the conditions for SKB during subsequent steps of the
authorisation process to have capability to identify measures to further protect the integrity
of the barriers and prevent discharges. At the same time, however, SSM has pointed out
certain examples where a lack of clarity needs to be dealt with by SKB during subsequent
steps of the authorisation process under the Act on Nuclear Activities, in order to reinforce
defence in depth at the existing Clab section of the facility and in order to comply with
future nuclear safety requirements.
In the assessment of SSM, SKB has shown potential for compliance with the Authority’s
regulatory requirements for emergency preparedness to a sufficient extent at this step of
the stepwise authorisation process, insofar as SKB intends to adapt the emergency
preparedness described in Clab’s emergency response plan to future operations at Clink.
Conservation, recycling and re-use

Under Chapter 2, Section 5 of the Environmental Code, persons who pursue an activity
must conserve raw materials and energy as well as reuse and recycle them wherever
possible. Preference shall be given to renewable energy sources. The preparatory work to
the Environmental Code mentions energy recovery from waste as an option for
conservation.
There is no corresponding provision in the Act on Nuclear Activities or the Radiation
Protection Act. The fact that the specific requirements that apply to waste disposal
facilities under the Landfill Ordinance (2001:512) are exempted when it comes to final
disposal of nuclear waste and radioactive waste should, in the Authority’s assessment, be
of limited significance in this context as the spent nuclear fuel is neither viewed as sorted
combustible waste or as organic waste.
SSM considers that the Environmental Code’s principle of conservation of raw materials
and energy is primarily applicable to a broader context since it is determined during the
licensing assessment whether the spent nuclear fuel is reusable. The provisions on
conservation may also constitute a type of societal factor that should be taken into account
when optimising radiation protection.
SSM is of the view that SKB has satisfactorily accounted for the present state of
knowledge in relation to potential for reuse and recycling of uranium and plutonium in
today’s reactors. SSM substantially agrees with SKB’s assessment that a transition to
reprocessing and use of MOX fuel (mixed of uranium oxide and plutonium oxide) would
greatly complicate management of the spent nuclear fuel both in the form of additional
categories of long-lived waste and in the form of changed properties of the spent nuclear
fuel. Given the scope of the Swedish nuclear energy programme, together with the,
relatively speaking, limited improvement that such a strategy would make to conservation
of uranium as a raw material, SSM deems that there is no rationale in favour of a
transition to reprocessing and use of MOX fuel in today’s reactors.
Within the framework of processing the application, SSM has requested a more thorough
account of the state of knowledge relating to the systems that would be needed from the
perspective of materials conservation in order to recycle nuclear fuel as an energy
resource within fourth generation reactors. The requested accounts have been aimed at
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providing a basis for assessing both the possibility to recycle/reuse the spent nuclear fuel
in fourth generation reactors, particularly in breeder reactors, and whether such a potential
would influence a possible decision now to initiate construction of a system for direct
disposal of the spent nuclear fuel.
SSM largely shares SKB’s overall analysis and conclusions that it is unclear if and when
fast reactors might be commercially available. The Authority also shares SKB’s
assessment that work begun on final disposal of the spent nuclear fuel will not have a
major impact on the future potential to launch and implement this kind of reactor
programme. SSM makes this assessment on the basis that only a relatively limited
quantity of spent nuclear fuel from today’s reactors is needed to initiate the operation of a
fast reactor programme. For the continued operation of breeder reactors, depleted uranium
represents the essential raw material, and this material is in plentiful supply following
enrichment of uranium for today’s reactor programme.
Given the potentially very large energy value available from reprocessing and reuse of
used nuclear fuel, SSM considers that SKB and the nuclear power licensees should
continue to work on possibilities for improved raw materials and energy conservation, and
to monitor scientific and technical progress in the area. The Authority nevertheless deems
that there is no justification at the present time from a conservation standpoint to postpone
initiation of a repository programme for the direct disposal of the spent nuclear fuel.
Siting

Under Chapter 2, Section 6 of the Environmental Code, in cases of activities or measures
requiring utilisation of a land or water area, a suitable site is to be selected in such a way
as to make it possible to achieve their purpose with a minimum of damage and detriment
to human health and the environment.
According to SSM, Chapter 2, Section 6 of the Environmental Code should be applied
together with Chapter 2, Section 3 in selecting the preferred location for a repository, as
the location itself plays a role assuring safe disposal through contributing to limitation of
releases and by extension to minimising the impact on the surroundings. The fact that
SKB has shown that the preferred location is the most suitable for its purpose (long-term
radiological safety based on the selected technical design) in this way becomes a
component of the assessed compliance with the requirement for best available technology
(see above).
Radiation safety legislation regulates repository site selection primarily via the regulations
SSMFS 2008:37 and SSMFS 2008:21. These requirements mean not only that the
repository at the intended location must be capable of demonstrating fulfilment of the risk
criterion, but also that the applicant’s siting work as far as reasonably practicable takes
into account possibilities to improve the repository’s protective capability. This even
includes measures that can limit the likelihood and consequences of unintentional human
intrusion into the repository, for example by avoiding locations with exploitable mineral
resources.
The Authority assesses that, of the locations that have been considered, Forsmark is the
most suitable from the perspective of radiation safety. A decisive factor is the location’s
prospects for construction of a nuclear fuel repository that meets nuclear safety and
radiation protection requirements for human health and the environment over the long
term.
According to the Authority’s assessment, none of the alternative locations considered
during the site selection process demonstrated properties that, taken together, were more
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advantageous from the perspective of preventing, limiting and delaying releases from
engineered and geological barriers compared with SKB’s proposed location at Forsmark.
This applies even to the considered location to the southeast of Hultsfred, for which SKB
was required to supplement the underlying documentation to the licence application.
The factor that weighs most heavily in favour of Forsmark in relation to the other
locations is its relatively homogeneous rock mass with few water-bearing fractures at
repository depth, which is a key consideration for stability of the buffer and reducing the
risk of copper corrosion. In addition, it is easier to predict and verify assumed properties
in the rock mass at Forsmark, which is of particular significance for confidence in and
verification of analyses of long-term radiation safety.
The location presented in the application as the primary alternative location is Laxemar.
The Authority concurs with SKB’s assessment that, for most of the siting factors of
importance for nuclear safety and radiation protection, both of the candidate areas are
equivalent or virtually equivalent. SKB has nevertheless clearly demonstrated that the
potential for limited flows of water in the vicinity of canister disposal positions, which the
Authority deems to be a decisive factor, is much more promising in the case of Forsmark
due to the relatively large distance between water-bearing fractures at repository depth.
SSM believes that SKB’s choice of location for the encapsulation facility is the one that,
from the perspective of nuclear safety and radiation protection, best meets the siting
requirements according to Chapter 2, Section 6 of the Environmental Code. SSM
considers that there is justification for co-location with Clab from the perspective of
radiation protection and safety, instead of siting a standalone encapsulation facility
adjacent to the repository. This assessment is primarily based on the synergies described
by SKB in relation to co-location, e.g. in terms of professional skills, radiation protection
of workers and the fact that joint siting is assessed to provide a higher level of protection
from external events. At the same time, constructing the encapsulation facility at Clab
implies certain risks that SKB will need to take measures to minimise. According to
SSM’s assessment, the choice of location for the encapsulation facility does not imply a
higher level of risk for transports of the spent nuclear fuel that could justify a different
location.
Moreover, the Authority assesses that SKB’s preferred location for continued and
expanded interim storage is the best from the perspective of radiation safety, provided that
a licence is granted for the repository operations sought by SKB. However, it is not selfevident to the Authority that continued interim storage in Clab is the best solution in the
long term if a licence is not granted. In the latter case, other solutions at alternative
locations might need to be considered.

Environmental quality standards
Under Section 5b of the Act on Nuclear Activities and Section 22a of the Radiation
Protection Act, Chapter 5, Section 3 of the Environmental Code must be applied when
adjudicating cases in accordance with radiation safety legislation. A licence that
contributes to non-compliance with an environmental quality standard as referred to in
Chapter 5, Section 2, first paragraph of the Environmental Code will only be granted if
such licence is combined with the necessary requirements for compliance with the
standard, or if there is a necessary precondition for a licence as referred to in Chapter 2,
Section 7 of the Environmental Code. The kind of limits referred to in Chapter 5 of the
Environmental Code are not stipulated for radioactive material. Consequently, SSM does
not consider Chapter 5 of the Environmental Code to be relevant to the examination of
radiation safety.
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__________________
This matter has been decided by Director General Mats Persson. Head of section Ansi
Gerhardsson was responsible for drafting. During final processing the following also
participated: department director Johan Anderberg, chief legal officer Ulf Yngvesson,
environmental law expert Tomas Löfgren and analysts Michael Egan, Annika Bratt,
Ernesto Fumero, Daniel Kjellin and Lena Sonnerfelt.
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