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EXECUTIVE SUMMARY
This Report presents the results of a study concerned with Environmental Impact
Assessment (EIA) for the decommissioning of nuclear installations in European
Union Member States and in the Applicant Countries in Central and Eastern Europe.
The study, undertaken for the Environment Directorate General of the European
Commission, took place between January 2000 and March 2001 under contract
number B4-3040/99/136035/MAR/C2 entitled Environmental Impact Assessment for
the Decommissioning of nuclear Installations.

The study presents an analysis of the current situation in the European Union and in
the Applicant Countries, and develops guidance for applying the relevant Directives
for EIA to the specific issue of decommissioning nuclear installations although there
is also scope for application to other large or controversial projects.

The first part of the report (Volume 1) describes the current situation in the EU
Member States and Applicant Countries. On the basis of this status, the guidance
presented in Volume 2 was developed. Draft versions of these volumes were reviewed
by an independent review panel and were then subjected to detailed discussion and
debate at a Workshop held in Brussels in January 2001. The Workshop was attended
by more than 60 representatives of the nuclear industry, nuclear regulators, public
interest groups and EIA experts. Some minor changes were made following the
Workshop, a record of which can be found in Volume 3.

VOLUME 1
Legal Requirements and Guidance in the European Union
The requirements of the EIA Directives1 and of the relevant guidance2 on EIA
methodology provided by the European Commission are reviewed. Although the
existing guidance is necessarily of a general nature, the advice given (e.g. advice on
the assessment of indirect and cumulative impacts, European Commission (1999)) has
been taken into account in developing the guidance presented in Volume 2.

The report also examines the potential implications of two UN Conventions, the
Espoo Convention on EIA in a transboundary context (adopted in 1997) and the
Aarhus Convention on access to information, public participation in decision making
and access to justice in environmental matters (expected to come into force in 2001).

Consent Processes for Decommissioning in Member States
In the European Union the process of transposing the EIA Directive, as amended in
1997, into national legislation is still ongoing in a number of countries, including
Austria, Belgium, France, Germany and Italy; it has been completed in Denmark,
Finland, the Netherlands, Spain, Sweden and the UK. It is likely that this process will
be completed by all Member States by the end of 2001.

                                                
1 Directive 85/337/EEC on the assessment of the effects of certain public and private projects on the

environment (European Commission, 1985), amended by Directive 97/11/EC (European
Commission, 1997).

2 Much of the existing guidance dates from 1996 and is being revised by DG Environment; an
interim report on the possible revisions to this guidance has been reviewed and taken into account
in this report.
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In all Member States a formal consent permit is required before decommissioning of a
nuclear facility can proceed. In most Member States, the permit is granted under
general nuclear or radiological protection legislation, with a requirement (usually
under different legislation) that an EIA is undertaken before consent can be given.

The EIA Process and Public Involvement in Member States
There is a range of approaches being taken in the countries studied to the question of
what the EIA process comprises. A key distinction is the extent to which there is a
formal scoping procedure to establish the issues that should be addressed by the EIA,
including consideration of alternatives. In the context of decommissioning, scoping
provides the first formal opportunity for public involvement in the EIA process,
although Member States have considerable discretion under the Directive as regards
the nature of public involvement throughout the process. In practice the approach
taken varies widely from one country to another.

Each of the participating countries must provide the European Commission with the
information required by Article 37 of the Euratom Treaty, and would normally await a
formal Opinion from the Commission before giving consent to proceed with
decommissioning. In some countries (e.g. the UK) there is provision to proceed with
decommissioning without such an Opinion where issues of nuclear safety arise; in
such (exceptional) cases, consent to decommission could be granted except for
activities involving the generation of radioactive wastes.

Consent Processes for Decommissioning in Applicant Countries
In each of the countries for which information has been obtained there exists primary
legislation governing the safety of nuclear facilities. This legislation includes
requirements for specific consents to be obtained from relevant national authorities
before proceeding with decommissioning, generally requiring the preparation and
approval of a decommissioning plan for the nuclear facility. A formal EIA for
proposed decommissioning projects is at present only a requirement in some of the
Applicant Countries. However, legislation in all Applicant Countries is under review
with the aim of harmonisation with EU legislation, so it may be assumed that an EIA
will become a requirement before consent for decommissioning can be granted.

The EIA Process and Public Involvement in Applicant Countries
With the exception of Lithuania and the Slovak Republic, the EIA process envisaged
in the countries surveyed does not include a formal scoping phase. Public involvement
is therefore often limited to reviewing the EIS. On the basis of the information
obtained it appears that, for most countries, the provisions for public involvement in
the EIA process meet the minimum requirements in the 1997 EIA Directive. The lack
of provision for a scoping phase in most countries does mean that such involvement
will be of a limited nature. However, since almost all the Applicant Countries
surveyed have become signatories to the Aarhus Convention, their legislation in this
regard can be expected to change (along with the legislation of individual Member
States, and the EIA Directive itself) after the Convention comes into force.

Case Studies of Current Decommissioning Practices
There is limited experience of applying EIA to the decommissioning of nuclear power
reactors in either the EU or in the Applicant Countries. The study examined in detail
the approaches taken at three major NPPs currently undergoing decommissioning:
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Trawsfynydd (UK), Greifswald (Germany) and Vandellós 1 (Spain). In all cases
decommissioning work began before the requirements of the 1997 EIA Directive were
transposed into national legislation, and therefore the approaches for future
decommissioning projects in these countries are likely to be different in various
respects from the historical approaches recorded here. Removal of spent fuel from the
reactor was, in all cases, defined to be outside the decommissioning process, i.e. it
was regulated in the same way as fuel removal during reactor operation.

At Trawsfynydd, removal of spent fuel was completed in August 1995. Since that
time, early decommissioning activities, such as removal of uncontaminated plant,
have been under way in accordance with a decommissioning plan submitted to the
nuclear safety regulator. The EIA process for decommissioning was required because
of an associated application for development consent relating to use of the reactor
buildings for the continued storage of radioactive materials.

The process of developing the preferred strategy (deferred decommissioning) included
extensive consultations in the local community. This process was completed before it
was decided to undertake an EIA in connection with the application for development
consent. No formal scoping exercise was undertaken, though there were extensive
discussions between the developer and the local authority, and with local interest
groups, following submission of the EIS.

At Greifswald a licence to proceed with initial dismantling activities was granted in
June 1995 by the regional (Mecklenburg-Vorpommern) Ministry of the Environment.
It is not intended to incorporate a safestore phase in the overall programme. It was
agreed with the regional authority that EIA (though not then mandatory) would be
applied to specified phases of activity where it was considered that there could be a
significant environmental impact. Until now the requirement for a comprehensive EIA
has not been triggered for any of these activities.

The regional authority established an expert group to advise on all aspects of work at
the site. The work of this group, which includes representation by local interest
groups, is ongoing, though direct public involvement in the decision making process
at Greifswald has been very limited.

At Vandellós 1, the EIS was submitted to the Competent Authority in August 1996
and consent to implement the deferred decommissioning strategy was granted by the
Ministry of Industry and Energy in January 1998. In March 1996 a summary of the
project’s major characteristics had been submitted to the Competent Authority as well
as to the sectoral (i.e. nuclear) authority. In an extensive programme of consultation,
this summary was then sent by the Competent Authority to 110 groups likely to be
affected, including many local groups.

The process for selecting the preferred decommissioning strategy (involving a
safestore phase lasting about 30 years before commencing final demolition and site
restoration) was not part of the EIA process.

A significant factor in the perceived success of the EIS was the establishment by the
Mayors of the affected municipalities of a Commission involving representatives of a
wide range of local groups. The Commission has maintained an ongoing involvement
with activities at the plant.
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For each of the NPP case studies it is evident that different approaches were taken,
particularly in relation to the involvement of the general public. The study also
considered ‘best practice’ in the context of public participation by reviewing a number
of case studies both inside and outside the nuclear field. It was concluded that there
are likely to be significant benefits from involving the public early in the decision
making process, e.g. in reducing and avoiding potential conflicts and in arriving at
more robust decisions. These additional case studies demonstrated the importance of
two-way communication and of easy accessibility of relevant information. Examples
of different participatory processes are given in the report.

Role of EIA in NPP Decommissioning
The EIA process requires information to be provided on the main decommissioning
alternatives considered by the proponent and the reasons for the choice of the
preferred alternative, taking account of environmental effects (Article 5(3)). An
implication of this requirement is that the process for selecting the decommissioning
strategy is relevant to the adequacy of the overall EIA process. The considerations
relevant to the choice of alternatives also have significant implications for cost and
resource requirements, as well as for the overall adequacy of the EIA.

As regards the documentation required by different consent processes (relating to
nuclear safety and environmental protection) one option is for all documentation
relating to the safety, environmental and economic justification for a proposal to be
brought together in an hierarchical EIS, with detailed safety and environmental
assessments being part of the hierarchy, though focused on the specific requirements
relating to nuclear safety or environmental protection. Such an approach is favoured
by this study. It seems likely that a single consolidated document along these lines
would also fulfil the information requirements related to Article 37 of the Euratom
Treaty, which requires Member States to provide information relating to plans for the
disposal of radioactive waste.

Resource Requirements
The cost and resource implications of an EIA for NPP decommissioning are
influenced by a number of different factors, particularly:

•  the approach to scoping and selection of the preferred option for decommissioning
(e.g. whether one or more preferred options are taken forward for detailed
assessment);

•  the extent to which key impacts for assessment are identified during the scoping
phase, so that effort during the assessment phase can be concentrated on these;
and

•  the approach taken to public involvement.
It is difficult to separate costs relating to EIA and those relating to the licensing
process, e.g. safety assessments required by nuclear regulators provide much of the
information required in the EIS on impacts to human health. Considering only those
activities that are additional to those that will be required by the licensing process, the
typical cost of an EIA for a NPP decommissioning project is likely to be in the range
€1m - €1.5m, though this figure may be increased significantly where information
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obtained during plant operation cannot be relied on or where a significant programme
of environmental monitoring is required.

Based on current experience, the time needed for a full EIA for NPP
decommissioning is assumed to be in the range 1-3 years, depending in particular on
the time allowed for public consultation in the early scoping phase. The time needed
for detailed assessment work and preparation of the EIS is likely to be in the range 9-
15 months, depending on the potential impacts and the extent to which earlier
assessments can be utilised.

VOLUME 2
Volume 2 presents guidance for undertaking an Environmental Impact Assessment
(EIA) of proposals for the decommissioning of a nuclear power plant (NPP). Included
as an appendix is an example Environmental Impact Statement (EIS) that illustrates
the scope and level of technical detail that would be expected (Appendix 2.1).
Additional appendices are provided that describe the background to and methods for
consultation and public participation (Appendix 2.2) and consider the differences
between NPP decommissioning and that for other nuclear installations, to assist the
application of this guidance to other facilities (Appendix 2.3).

Volume 1 noted the many differences between countries at both organisational levels
(e.g. systems of local government) and cultural and community levels (e.g.
communication networks and cultural norms). It has therefore not been possible to
prepare detailed prescriptive guidance on how to undertake an EIA of a nuclear
decommissioning project that would be applicable across all or even most EU
Member States and the Applicant Countries. The contents of Volume 2 should
therefore be viewed as general guidance, the application of which will require
flexibility in interpreting the needs of the decision-making bodies and the stakeholder
groups concerned.

At a number of points in this report specific methodologies, issues or alternatives have
been discussed. These have been included for illustrative purposes and should not be
taken to represent the best or the only way in which projects should be undertaken.
Indeed it is generally true that reliance on a single method, whatever that might be,
would be inappropriate and would risk overlooking important factors or options. A
range of methods, issues and alternatives must be considered at each point and
generally more than one must be selected for further application or development
unless a strong case can be made for a single one.

The EIA Process
An overview of the EIA process is given, with particular emphasis on stakeholder
consultation, as required by the EIA Directive itself and by the Aarhus Convention
(which is expected to come into effect in Member States and in most Applicant
Countries during the course of 2001.) Aspects of public consultation are considered in
detail in Section 3.

It is suggested that the scoping phase should have three main complementary aims:

•  promoting public involvement and enlisting public support for the proposals,
thereby minimising the risk of costly delays in the process;

•  selecting a preferred alternative from an initial range of options; and
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•  focusing the detailed environmental and technical studies on the issues of most
relevance to the public and the decision makers.

A key conclusion of the study is that specific attention should be given to scoping,
thus helping to ensure that the overall EIA process is undertaken in an efficient and
cost effective way. This should also increase the likelihood that the decommissioning
option(s) selected for detailed assessment will carry broad public support, a key
element in reducing EIA costs and timescales.

Consultation and Public Participation
The study concluded that consultation and public participation is best undertaken as
an integral part of the EIA process with elements being present in each of the broad
phases of the EIA process.

The participation of the public in the different stages of the EIA process is discussed
and various means of participation are presented for involvement in the screening,
scoping, review, decision and monitoring phases as well as methods for involvement
on an ongoing basis during the course of the impact evaluation studies.

Selection of Preferred Option(s) for Assessment
The study recommends that a preliminary qualitative assessment of feasible
alternatives be undertaken against selection criteria developed through a stakeholder
dialogue process. Those not meeting the selection criteria should be discarded and the
others scoped for potential environmental impacts. This process, undertaken in
conjunction with ongoing dialogue should be used to reduce the number of options to
one or a few preferred alternatives, as well as establishing the impact factors for
assessment.

The history, current status and anticipated future evolution of the NPP and associated
buildings should be investigated. This should include investigation and assessment of
the operating history, waste management practices and consequences of normal
operations and any non-routine events leading to environmental consequences. The
proposed development and the alternative options should be presented in terms of the
project plan, key activities, descriptions of the principal engineering works, waste
arisings, and the environmental situation at key stages such as completion of
dismantling of plant in buildings peripheral to the reactor building.

The key features of the alternatives must be defined, concentrating on those issues
identified as being significant in terms of the selection of alternatives for further
assessment. A record of design decisions, and the reasoning behind them should be
maintained. The justification for key decisions should be recorded in the EIS.

Baseline Description
The next issue addressed is the description of the current environmental situation,
taking into consideration the areas which may be affected by the possible impacts
(determined during the scoping phase). The various factors should be described in
terms of the current situation and in terms of the trend (e.g. whether air quality is
improving over time).
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Identification and Assessment of Impacts
The identification of impacts that may affect the environment is addressed by
consideration of a list of environmental factors potentially affected. An example of
one approach for relating project activities and environmental factors is given in the
form of a matrix. Other methods should be adopted in addition to a matrix method to
ensure that all potentially significant impacts are addressed by the EIA process.

Impact Assessment
The process of impact assessment typically relies on the use of ‘impact indicators’,
which provide a measure of their significance. Impact indicators may be simple
environmental quality standards (e.g. statutory concentration limits for dust in air) or
may require more detailed and sometimes subjective analysis (e.g. analysis of the
change to the quality of the landscape). The selection and use of impact indicators
must be presented and discussed in detail. Environmental indicators must be justified
particularly where subjective criteria are used or where value judgements have been
made.

Prevention, Minimisation and Mitigation Measures
In undertaking the EIA measures must be identified to prevent, minimise or mitigate
the negative consequences of the development and to maximise the positive aspects.
The effects of these measures need to be taken into account in assessing the impacts
of the proposed development, with the residual impacts (those remaining even after
the mitigation measures) being clearly indicated.

Monitoring
The final area to be covered by the EIA is the specification of an ongoing monitoring
programme. This must meet a number of requirements including monitoring
compliance with health, safety and environmental criteria (e.g. statutory limits for
worker dose rates and limits for ambient noise levels) and also providing data to
compare the predicted environmental situation with the actual situation. It should also
ensure that the project (including prevention, minimisation and mitigation measures)
is implemented as agreed including any additional requirements placed upon the
developer by the competent authorities. Finally, the monitoring plan should be related
to the Environmental Management System established for the implementation of the
agreed decommissioning works, where such a system exists.

VOLUME 3
Volume 3 provides a record of the Workshop which was undertaken to present the
findings of the study, particularly the guidance presented in Volume 2 and the
Example EIS presented in Appendix 2.1.

Volume 3 and the associated Appendixes are intended to summarise the proceedings
of the workshop and do not aim to provide a detailed account of all of the discussions
that took place. The main text of Volume 3 summarises the discussions that took place
during the workshop and is based around the relevant rapporteurs’ presentations
(presented in detail in Appendix 3.3) and the ensuing discussions although points
raised in other session workgroups and plenary discussions are included where
appropriate. The aim is to give a good appreciation of the discussions and conclusions
of the Workshop.
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Copies of the Workshop Programme (Appendix 3.1), texts of the invited presentations
(Appendix 3.2), bullet point summaries of the rapporteurs’ reports from the work
group sessions (Appendix 3.3), a list of attendees (Appendix 3.4) and the results of a
workshop evaluation survey (Appendix 3.5) are included at the end of the report.
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1 INTRODUCTION

This report describes work undertaken on a Study on the application of Environmental
Impact Assessment (EIA) to the decommissioning of nuclear facilities in EU Member
States and the Applicant Countries1. The work has been conducted on behalf of the
European Commission under EC contract B4-3040/99/136035/MAR/C2 and took
place between January 2000 and March 2001.

The study has been being undertaken by CASSIOPEE, the Environmental Impact
Assessment Unit of the University of Wales (Aberystwyth) and ECA Global. The
Terms of Reference for this study are reproduced in Appendix 1.1.

CASSIOPEE is a European Economic Interest Grouping formed by the radioactive
waste management agencies of six countries of the European Union:

•  ANDRA (France)

•  COVRA (Netherlands)

•  DBE (Germany)

•  ENRESA (Spain)

•  NIREX (United Kingdom)

•  ONDRAF/NIRAS (Belgium).

The Environmental Impact Assessment Unit of the University of Wales is an
organisation providing consultancy, academic research and development, and
education on environmental impact assessment.

ECA Global is an environmental consultancy based in Barcelona with specialist
expertise in public participation in environmental decision making processes.

1.1 Background

Environmental Impact Assessment (EIA) is a key part of the development process for
all large projects in the EU. The original EIA Directive (85/337/EEC) has been
amended (European Council Directive 97/11/EC) so that, among other things, an EIA
is required for all new dismantling and decommissioning operations of nuclear power
stations and other nuclear reactors2.

To date most attention has been paid to the technical aspects of decommissioning (see
Appendix 1.2 for a summary of the key aspects of decommissioning nuclear power

                                                
1 The study concentrated on those countries with significant nuclear power programmes i.e. the

Member States included Belgium, France, Germany, Italy, Netherlands, Spain, Sweden and the
United Kingdom and the Applicant Countries included Bulgaria, Czech Republic, Hungary,
Lithuania, Estonia, Latvia, Poland, Romania, Slovakia and Slovenia.

2 Except for research installations for the production and conversion of fissionable and fertile
materials, whose maximum power does not exceed 1 kilowatt continuous thermal load.
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plant) and there has been a general assumption that compliance with radiological
assessment requirements would ensure adequate protection of the environment.
However, the amended EU Directive 97/11/EC points to a need for explicit
consideration of all significant environmental impacts including non-radiological
effects.

The principal outputs of this study are:

•  An assessment of the current situation in the EU Member States and the
Applicant Countries regarding EIA of nuclear power plant (NPP)
decommissioning projects

•  Guidance and an example Environmental Impact Statement (EIS) for NPP
decommissioning projects, which will help to promote consistent
application and good practice in all aspects of a nuclear decommissioning
EIA.

A key part of both of these outputs is the consideration of the role played by EIA in
informing and involving the public in the decision making process. This is relevant to
all EIAs but is a particular issue for projects involving the nuclear industry and
radioactive materials.

The project as a whole was divided into three phases:

1. Reviewing the regulatory requirements and actual performance of EIAs in
the EU Member States and the Applicant Countries regarding nuclear
decommissioning projects (Volume 1);

2. Developing Guidance to promote consistent good practice in undertaking
all aspects of a nuclear decommissioning EIA, including public
participation (Volume 2);

3. Preparing an example EIS (Appendix 2.1).

The draft version of this report, the Guidance and the Example EIS was presented at a
Workshop towards the end of the project designed to communicate and consult on the
findings of the study and the scope and content of the Guidance and the example EIS.

1.2 This Report

1.2.1 Volume 1

This volume describes work undertaken to meet the first of the project objectives
(describing the current situation), work which formed the basis for the remainder of
the project.

The review stage drew upon documentary sources and direct consultation with key
organisations and individuals from most of the EU Member States and Applicant
Countries. The review addressed both the regulatory requirements for EIA of nuclear
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decommissioning projects and the practical interpretation and implementation of these
requirements.

In addition to reviewing the current situation, three case studies were analysed to
determine how EIA has been implemented for nuclear decommissioning projects in
the past. The three projects were selected on the basis of the extent of information
available to the project team. These projects were Trawsfynydd, Greifswald and
Vandellós 1, and the case studies are described in full.

The role of EIA for NPP decommissioning and the resource requirements associated
with the Guidance and Example EIS are described. The relationship between and EIS
and other documentation required by national authorities is discussed.

Finally, the report discusses the principal benefits of undertaking substantial public
consultation, the reasons for involving the public in the decision making process and
some approaches and techniques that can be adopted in an EIA process.

1.2.2 Volume 2

Volume 2 contains the Guidance and the Example EIS. Together these constitute a
handbook designed to assist those involved in undertaking EIAs of nuclear power
plant decommissioning projects and in the preparation of the final EIS.

1.2.3 Volume 3

Volume 3 provides a record of the Workshop held in Brussels in January 2001.
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2 REGULATORY CONTEXT

2.1 EU Requirements and Guidelines

2.1.1 General EIA requirements and guidelines

The requirements for EIA within the EU are set out in Council Directive 97/11/EC of
3 March 1997 amending Directive 85/337/EEC on the assessment of the effects of
certain public and private projects on the environment. The obligations imposed by
this Directive (as amended) are set out in Figure 2.1. The two Directives have to be
read together to find out the obligations of Member States and the full text of these
can be found on the EU web site at:

http://europa.eu.int/comm/environment/eia/full-legal-text/9711.htm
http://europa.eu.int/comm/environment/eia/full-legal-text/85337.htm

A consolidated version of the amended Directive is also available in the EU web site
at:

http://europa.eu.int/comm/environment/eia/full-legal-text/9711_consolidated.pdf

The amended EIA Directive pre-dates the United Nations Economic Commission for
Europe's 1998 Convention on Access to Information, Public Participation in Decision-
Making and Access to Justice in Environmental Matters (UNECE, 1998), generally
known as the Aarhus Convention. This Convention has significant implications for
the Directive as it contains stricter public participation provisions and has been signed
by the European Union as well as the individual Member States and most of the
Applicant Countries. A proposal for a Directive of the European Parliament and of the
Council amending a number of Directives, including the EIA Directive, has been
published (EC 2001). The implications of this are considered in Section 2.3.5.

The main principles involved in EIA under the amended Directive are that it should
take place for private and public projects likely to have significant effects on the
environment, and that development consent will be dependent on an adequate EIA
having been undertaken. Separate categories are defined for those projects which will
always require environmental assessment and those for which environmental
assessment will only be required at the discretion of the Member State. The Directive
specifies minimum requirements for the information which should be contained in the
report of an EIA and advice is given on how to make the decision as to whether an
EIA should take place, a decision process known as ‘screening’.

After screening, the scoping stage establishes the issues that are to be covered by the
EIA. In some states the Competent Authority is required by legislation to give an
opinion on the scope of the EIA, whether or not the developer requests this. In
addition the scoping stage may be extended to include the specification of criteria for
assessing the significance of any potential impacts that may be identified during the
course of the EIA.

http://europa.eu.int/comm/environment/eia/full-legal-text/9711.htm
http://europa.eu.int/comm/environment/eia/full-legal-text/85337.htm
http://europa.eu.int/comm/environment/eia/full-legal-text/9711_consolidated.pdf
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The European Commission (DG Environment) has provided specific guidance over
the years on a number of aspects of the EIA process and summaries and the full text
of this guidance are available at:

http://europa.eu.int/comm/environment/eia/eia-support.htm

This guidance includes:

•  EIA - Guidance on Screening (EC 1995) (currently under review for possible
amendment)

•  EIA - Guidance on Scoping (EC 1996a) (currently under review for possible
amendment)

•  EIA Review Check List (EC 1994)

•  Guidelines on the Assessment of Indirect and Cumulative Impacts as well as
Impact interactions (EC 1999)

In addition to this published guidance, a study on Public Participation in EIA and
Strategic Environmental Assessment (SEA) is being carried out and is expected to
finish by early 2001.

The existing guidance on screening, scoping and reviewing is currently under review.
The guidance is expected to be modified in due course to reflect changes in EIA and
other legislation including the EIA Directive 97/11/EC and the Aarhus and Espoo
conventions. An interim report of this review process has been published
(http://europa.eu.int/comm/environment/eia/eia-studies-and-reports/study1.htm) and
contains some proposals for changes. Specific proposals are discussed in Section 2.1.4
below but there is also a general proposal that the review documents should encourage
better consideration of the impacts on people. This potentially increases the
importance of determining socio-economic impacts, something that is currently not
considered in the EIA process in some of the EU Member States and Applicant
Countries.

2.1.2 Exceptions to requirements for EIA

There are some exceptions to the requirement for EIA, for example projects serving
national defence purposes (Articles 1.4 and 2.3). National governments may also, in
exceptional cases, exempt a specific project in whole or in part from the provisions
laid down in the Directive. Any such exemptions must be notified to both the public
and the Commission and must be suitably justified.

For nuclear reactor decommissioning this exception could apply to military reactors,
particularly those used in nuclear submarines. However, there is no clear guidance on
how the decision to exclude or include such projects may be made. It remains to be
seen how it will be determined whether the decommissioning of a reactor serves
national defence purposes. Nevertheless, the guidance and example EIS developed by
this project are equally applicable to national defence projects, and it is recommended

http://europa.eu.int/comm/environment/eia/eia-support.htm
http://europa.eu.int/comm/environment/eia/eia-studies-and-reports/study1.htm
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that account be taken of these guidance in preparing an EIA and undertaking
associated consultation and public participation exercises.

In this respect it may be helpful to consider the general approach likely to be followed
in the United Kingdom, outlined in the box below. It is likely that many countries will
adopt a similar approach to the issue of military and other reactors which may be
considered to serve national defence purposes.

The UK Ministry of Defence (MoD) considers that it is exempt from the
requirement to undertake an EIA for decommissioning a military reactor. However,
the MoD’s general policy is that arrangements will be introduced which will, where
practical, be at least as good as those required by the corresponding civil
legislation.

The regulatory duties will be undertaken by the MoD’s internal regulator, instead of
the civil regulator, the Nuclear Installations Inspectorate (NII). It is anticipated that
the following overall process will be followed:

•  An EIA will be undertaken and an EIS produced.
•  The MoD internal regulator will assess the EIS and consult with other

Government Departments and local authorities. The NII and the Environment
Agency (or the Scottish Environment Protection Agency where applicable) will
be included in this consultation.

•  Information will made available to the public in parallel with the EIA process.
The internal regulator will address any public comments and ensure that these
are taken into account.

•  The decision whether or not to grant consent will be made by the internal
regulator on the basis of the EIS and the results of the consultation.

2.1.3 EIA requirements and guidelines specific to nuclear reactor
decommissioning

Under paragraph 2 of Annex I of the Directive, EIA is always required (except in
exceptional cases covered in Articles 1.4 and 2.3) for:

Nuclear power stations and other nuclear reactors including the
dismantling or decommissioning of such power stations or
reactors(*)(except research installations for the production and
conversion of fissionable and fertile materials, whose maximum power
does not exceed 1 kilowatt continuous thermal load).

(*) Nuclear power stations and other nuclear reactors cease to be such an
installation when all nuclear fuel and other radioactively contaminated elements
have been removed permanently from the installation site.
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And under paragraph 3 of Annex I of the Directive, EIA is always required (except in
exceptional cases covered in Articles 1.4 and 2.3) for:

(a) Installations for the reprocessing of irradiated nuclear fuel.
(b) Installations designed:

– for the production or enrichment of nuclear fuel,
– for the processing of irradiated nuclear fuel or high-level

radioactive waste,
– for the final disposal of irradiated nuclear fuel,
– solely for the final disposal of radioactive waste,
– solely for the storage (planned for more than ten years) of

irradiated nuclear fuels or radioactive waste in a different
site than the production site.

Under paragraph 3 of Annex II of the Directive, Member States need to decide, based
on a case-by-case examination or by setting thresholds or criteria, whether EIA will
be required for:

(g) Installations for the processing and storage of radioactive waste
(unless included in Annex I)

And under paragraph 13 of Annex II of the Directive, Member States need to decide
based on a case-by-case examination or by setting thresholds or criteria, whether EIA
will be required for:

Any change or extension of projects listed in Annex I or Annex II,
already authorised, executed or in the process of being executed,
which may have significant adverse effects on the environment.

These obligations mean that although EIA will always be required for the
decommissioning of nuclear reactors (subject to Articles 1.4 and 2.3), EIA for
decommissioning of other types of nuclear installation will be at the discretion of
Member States.

2.1.4 Existing EU guidance relevant to nuclear decommissioning

The following sections review the current guidance and also present relevant points
made in the interim report of the EC guidance review study referred to in Section
2.1.1.

2.1.4.1 Screening (May 1996)

The guidance given on screening suggests that information about projects (supplied in
order to be able to make the screening decision) should include the Programme for
implementation, including construction, commissioning, operation, decommissioning,
restoration, after-use. Although this is the only specific reference to decommissioning
within the main body of the guidance, there is a checklist of screening questions
designed to help the screening process by providing an aide-memoir for assessing the
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significance of impacts. A large number of these questions have direct relevance to
the decommissioning of nuclear installations.

2.1.4.2 Scoping (May 1996)

The guidance is of very general application and discusses best practice approaches for
scoping. The guidance has four annexes dealing with the identification of potential
impacts, the identification of potential alternatives, obtaining the views of consultees
and criteria for evaluating the possible significance of impacts. In the first of these
annexes, there is a checklist of project components one part of which is
decommissioning and reinstatement of the site. To be considered under this are:

• Dismantling and demolition

•  Disposal of materials

•  Clean up of site – ground and groundwater

•  Clearance and reinstatement of site

•  After use of site

•  Long term monitoring and mitigation measures.

The Annex dealing with the identification of potential alternatives suggests that one of
the alternatives to be considered should be decommissioning arrangements and site
restoration and after use. There are no other direct references to decommissioning
and no references to nuclear installations.

The interim report on revising the guidance document contains a number of proposals
which are directly relevant to this project.

•  Revision of the “What is scoping” section is proposed with the following
suggestions of relevance made:
- Public participation in scoping should be encouraged.
- A recommendation that, as good practice, consultations should occur during

scoping and if a scoping report (or similar) is produced, a draft should be made
available for consultation.

- Project programming should be fully considered during scoping.

•  Revision of the “Who is Involved in Scoping” section is proposed with the
following being the sole recommendation:
- This section should include details outlining the range of expertise likely to be

required, who may be involved in undertaking the scoping exercise and the
types of organisations which are likely to be consulted.

•  Revision of the “Guidance on the Stages in Scoping” section is proposed with the
following suggestions of relevance made:
- Emphasis on the need for flexibility in the scoping process as new issues may

appear during the EIA and the scope may need to be reconsidered.
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- The increasing importance of the consideration of alternatives in accordance
with the requirements of the 1997 Directive.

2.1.4.3 Review check-list (June 1994)

The review check-list is designed to help competent authorities (or other reviewers)
decide whether information in an EIS is complete and suitable for a decision to be
made on an application. It does not test legal compliance. Reviewers are asked to look
at an EIS under eight different categories by answering a number of questions under
each category which allow an opinion to be formed on how well the EIS addressed
each aspect. The eight categories are:

•  Description of the project

•  Alternatives

•  Description of the environment

•  Mitigation

•  Description of impacts

•  Non-technical summary

•  Difficulties compiling the information

•  General approach.

Some questions in the check list are relevant to decommissioning and/or nuclear
installations. A question under the Description of the project is: Is the estimated
duration of the construction phase, operational phase and, where appropriate,
decommissioning phase given, together with the programme within these phases?
There are also four questions under the subheading of Residues and emissions in this
same category. Under the category on Description of impacts, one question is: Have
direct and indirect/secondary effects of constructing, operating and, where relevant,
after use or decommissioning of the project been considered (including both positive
and negative effects)? These references to decommissioning are clearly related to
future planning of decommissioning at a stage prior to construction.

The interim report on revising the guidance document contains some proposals which
are directly relevant to this project and are indicative of information which may be
expected in EISs in the future.

•  Scoping should be added as a separate review area. Whilst not necessarily
mandatory in many countries, the proposed guidance makes it clear that scoping is
considered good practice and questions should be asked at the review stage along
the lines of “Has scoping taken place?”; “If so how was it done?”; “Who was
consulted?”; “Was a formal scoping report produced?”.

•  A qualification statement regarding the option of a commitment to monitoring
should be added to the review criteria. This addition was proposed to allow for the
fact that some studies, for example, might not have been possible at the time of the



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Volume 1 June 2001

Page 11

EIA due to seasonal constraints. A commitment to remedy this later on with
conditions being imposed on monitoring should not then make the lack of study
(in some cases) a reason to stop the project.

•  The original guidance on alternatives should be amended to encourage discussion
of the full range of possible alternatives. Based on the amended Directive, it
would be expected that an EIS include discussion of a range of alternatives
including the ‘zero change’ option, although for a NPP decommissioning project
an acceptable ‘zero change’ option may not exist.

•  It is proposed that review of mitigation in an EIS should examine the extent to
which mitigation measures have actually been agreed by the developer and should
identify the priorities.

•  Based on the fact that decision makers need to know what the residual impacts are
(those after mitigation) in order to make a decision, the review criteria need to
check whether impacts have been assessed pre or post mitigation.

•  It is proposed that reviewers check whether cumulative and indirect impacts have
been assessed, and whether consideration of cumulative impacts have taken
account of worst-case scenarios.

2.1.4.4 Assessment of indirect and cumulative impacts as well as impact interactions
(May 1999)

These guidelines make no mention of decommissioning, nor do they contain any
reference to nuclear installations. However, the advice given on approaches to assess
indirect impacts, cumulative impacts and impact interactions are of general relevance.

2.1.5 Common Position on a ‘Strategic Environmental Assessment’ Directive

A Common Position was adopted by the European Council on March 30th 2000 with a
view to adopting a Directive on the assessment of the effects of certain plans and
programmes on the environment. This can be found at:

http://europa.eu.int/comm/environment/eia/full-legal-text/cp96511_en.pdf

On 6th September 2000 the European Parliament accepted the Common Position
subject to a number of amendments. These will be discussed by the Council and the
Parliament with the intention that the Directive can be approved in spring 2001.
Implementation within Member States will need to occur within 3 years of its
adoption.

The Common Position uses a similar format to the EIA Directive and does incorporate
the provisions of the Aarhus Convention in its requirements for public participation.
Strategic Environmental Assessment (SEA) will be required under this Directive for
plans or programmes (or their modifications) which are likely to have significant
effects on the environment in a number of specific sectors including the energy sector.

http://europa.eu.int/comm/environment/eia/full-legal-text/cp96511_en.pdf
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The Directive applies to plans or programmes ‘required by legislative or
administrative provisions’ and ‘which set the framework for future development
consent of projects’, e.g. development plans drawn up by local or national
governments. The intent therefore is that the provisions of this Directive should be
complementary to those of the EIA Directive which relates to the assessment of
specific projects.

The specific requirement for what is referred to in the proposed Directive as an
‘environmental report’ within the energy sector is contained within Article 3,
paragraph 2 of the Common Position:

Plans and programmes are defined in Article 2 of the Common Position as:

(a) "plans and programmes" shall mean plans and programmes, as well as their
modifications:

– which are subject to preparation and/or adoption by an authority at national,
regional or local level or which are prepared by an authority for adoption,
through a legislative procedure by Parliament or Government, or

– which are required by legislative, regulatory or administrative provisions;

Note that the European Parliament did suggest the addition of an indent to this article
in their proposed amendments of September 6th:

– which are funded by the European Union;

but this is being opposed by the European Commission.

Article 3 sets out the scope of the assessment to be undertaken and the second
paragraph (no proposed amendments by the European Parliament) says:

2. Subject to paragraph 3, an environmental assessment shall be carried out for
all plans and programmes,

(a) which are prepared for agriculture, forestry, fisheries, energy,
industry, transport, waste management, water management,
telecommunications, tourism, town and country planning or land use
and which set the framework for future development consent of
projects listed in Annexes I and II to Directive 85/337/EEC, or

(b) which, in view of the likely effect on sites, require an assessment
pursuant to Article 6 or 7 of Directive 92/43/EEC.

As with the EIA Directive, “plans and programmes the sole purpose of which is to
serve national defence or civil emergency” are exempt.
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A new article (9a) was inserted by the European Parliament in its Second Reading
which relates to monitoring:

9a. Monitoring

The Member States shall be responsible for monitoring the implementation of
the environmental protection measures contained in the plans and
programmes to which this Directive relates and shall establish appropriate
monitoring systems with a view to ensuring and assessing the effectiveness of
environmental impact corrective measures.

The contents of the environmental report are specified in an annex to the Common
Position, as are criteria for assessing significance. Current expectations are that,
following consultations between the European Council and the European Parliament,
the SEA Directive will enter into force in 2001. Member States will then have three
years to integrate the new instrument into national legislation.

2.2 Application of Article 37 of the Euratom Treaty

The text of the Euratom Treaty can be found at:

http://europa.eu.int/abc/obj/treaties/en/entoc38.htm

Article 37 of the Treaty states that:

Each Member State shall provide the Commission with such general data
relating to any plan for the disposal of radioactive waste in whatever
form as will make it possible to determine whether the implementation of
such plan is liable to result in the radioactive contamination of the water,
soil or airspace of another Member State.

The Commission shall deliver its opinion within six months, after
consulting the group of experts referred to in Article 31.

On December 6th 1999, the European Commission published a recommendation
(1999/829/Euratom) on the application of this article. The text of the recommendation
can be downloaded from:

http://europa.eu.int/abc/obj/treaties/en/entoc38.htm

Section 1, subsection 9, of this Recommendation defines any planned disposal or
accidental release of radioactive substance associated with . . . the dismantling of
nuclear reactors and reprocessing plants as falling within the Article 37 definition of
the disposal of radioactive waste.

Annex 2 of the Recommendation specifies what ‘general data’ the Commission
expects to be submitted prior to decommissioning. This Annex is comprehensive and,
although it is a separate requirement from the need for EIA, there is scope to save

http://europa.eu.int/abc/obj/treaties/en/entoc38.htm
http://europa.eu.int/abc/obj/treaties/en/entoc38.htm
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duplication of effort by ensuring that the best practice EIA for decommissioning
covers at least the general data specified in Annex 2.

In terms of legal obligations imposed by this Commission Recommendation, Article
161 of the Euratom Treaty makes it clear that Recommendations have no binding
force. However, if the specified data are not supplied, the Commission has recourse to
Article 38 of the Euratom Treaty, enabling them to issue a Directive requiring a
Member State to take stipulated measures.

2.3 EU Regulations for Consultation and Public Participation

In addition to the requirements of the amended EIA Directive, some international
conventions to which many EU countries are signatories set further public
participation requirements. These include the UNECE Convention on Environmental
Impact Assessment in a Transboundary Context (known as the Espoo Convention)
and the UNECE Convention on Access to Information, Public Participation in
Decision making and Access to Justice in Environmental Matters (known as the
Aarhus Convention).

2.3.1 EC Directive 85/337/EEC (as amended by Directive 97/11/EC)

The public participation provisions of the EIA Directive are specified in Article 6.
Article 6.1 provides for the involvement of relevant authorities:

Member States shall take the measures necessary to ensure that the
authorities likely to be concerned by the project by reason of their
specific environmental responsibilities are given an opportunity to
express their opinion on the information supplied by the developer and
on the request for development consent. To this end, Member States shall
designate the authorities to be consulted, either in general terms or on a
case-by-case basis…

Article 6.2 provides for the involvement of the general public:

Member States shall ensure that any request for development consent
and any information gathered pursuant to Article 5 are made available
to the public within a reasonable time in order to give the public
concerned the opportunity to express an opinion before development
consent is granted.

Thus it can be seen that the provisions for public participation in the EC Directives are
limited to giving an opportunity for the public to review the EIA documentation
supporting the request for development consent and comment on it. In spite of this,
many Member States have in place EIA procedures with more extensive opportunities
for public participation, e.g. during scoping, during the review of draft EISs and by the
use of public hearings.



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Volume 1 June 2001

Page 15

In the case of projects with potential transboundary impacts, Article 7, which was
drafted in order to comply with the Espoo Convention (see Section 2.3.2), provides for
information to be provided and an opportunity given to the potentially affected
Member State to participate in the EIA process. An opportunity must be given for the
authorities and the general public in the affected Member State to comment on the
project. There must also be consultations regarding the potential transboundary effects
of the project and the measures envisaged to reduce or eliminate such effects.

A shortcoming of Article 7 is that it only refers to potentially affected EU Member
States; but the parties to the Espoo Convention also include non-EU States. However,
as the Espoo Convention has entered into force, its provisions are binding on all
signatory countries.

2.3.2 Espoo Convention

Article 7 of the EIA Directive is designed to implement the provisions for public
participation prescribed by the Espoo Convention which was signed on 25 February
1991 and came into force in 1997.

A notification must be made to potentially affected Parties in the case of listed
activities that are likely to cause an adverse transboundary impact. The notification
must include information on the proposed activity and its expected impacts, as well as
an invitation to express their interest to participate in the decision making process. If
an interest is expressed, relevant information regarding the EIA must be provided. The
affected Party must ensure that its own general public are informed of the process and
given an opportunity to express their comments or objections.

Consultations must take place between the Parties, after completion of the EIA and
submission of the EIS, concerning the potential transboundary impacts and the
measures to reduce or eliminate such impacts.

2.3.3 Aarhus Convention

The Aarhus Convention was signed on 25 June 1998 by 39 countries and by the
European Community. Signatories presently include all the Member States
participating in this study, and all the Applicant Countries participating except
Lithuania and the Slovak Republic. The Convention will come into force after
receiving the 16th ratification.

The Aarhus Convention is based upon three principles:

•  Access to environmental information

•  Public participation

•  Access to justice.

The focus here is on public participation, although access to information and access to
justice are key elements in effective public participation processes.
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The Aarhus Convention sets stricter provisions for public participation than those of
the EIA Directive; the Directive will thus need to be amended in order to comply with
the Aarhus Convention to which the EU is a signatory.

The provisions for public participation in EIA apply to the permitting process of any
activity listed in Annex I of the Convention, including the decommissioning of nuclear
reactors.

2.3.3.1 Definition of stakeholders

The Aarhus Convention provides definitions of the public (Article 2.4) and of the
public concerned (Article 2.5).

The public is defined as one or more natural or legal persons, and … their
associations, organisations or groups.

The public concerned is defined as the public affected or likely to be affected by, or
having an interest in, the environmental decision making; non-governmental
organisations promoting environmental protection ... shall be deemed to have an
interest.

Therefore the public which must be given an opportunity to participate should include
any person or group (including NGOs) who have an interest in the decision making
process.

2.3.3.2 Notification

The EIA Directive only mentions that the notification should be made within a
reasonable time and leaves open to Member States to specify measures of notification
(Article 6.3), but the Aarhus Convention sets more detailed conditions. The Aarhus
Convention states that notification should be by public notice or individually, early in
the environmental decision making procedure, and in an adequate, timely and effective
manner. In the light of empirical best-practice, adequate and effective should be
interpreted as going beyond mere publication in an official gazette, probably including
the use of mass media as a means of communication (Palerm, 1999). However, this
interpretation will be left to the discretion of each Party.

The Aarhus Convention, unlike the EIA Directive, also makes explicit the issues on
which the public should be notified:

a) The proposed activity and the application on which a decision will be
taken

b) The nature of possible decisions or the draft decision
c) The public authority responsible for making the decision
d) The envisaged procedure, whether information and consultation

opportunities can be provided at



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Volume 1 June 2001

Page 17

i) the commencement of the procedure
ii) the opportunities for public participation
iii) the time and venue of any public hearings
iv) indication of the public authority from which relevant information

can be obtained and where this information is available for
examination

v) an indication of the relevant public authority or official body to
which comments or questions can be submitted and of the time
schedule for transmittal of comments and questions

vi) an indication of what environmental information relevant to the
proposed activity is available

e) The fact that the activity is subject to a national or transboundary EIA
procedure (Article 6.2).

2.3.3.3 Timing and venue

The EIA Directive only mentions that the opportunity for participation should occur
before development consent is granted, but the Aarhus Convention establishes that
reasonable time-frames should be employed and participation should occur early in the
process, when all options are open and effective public participation can take place
(Article 6.3). Although this interpretation will be left to the discretion of each Party, in
the light of best practice and the EC Guidance, it should be interpreted as allowing for
public participation before the EIS is produced and, ideally, during a participative
scoping phase (Palerm, 1999).

2.3.3.4 Meetings

The Aarhus Convention, unlike the EC Directive, establishes that the public should be
given an opportunity to express their concerns either in writing or at a public hearing
or inquiry (Article 6.7). Thus, although the typical provisions to allow the public to
inspect the EIS and send written comments would suffice to meet the Convention,
there may be a greater expectation by the public for opportunities for two-way
communication, including meetings.

2.3.3.5 Decision

The EIA Directive provides for the decision to be justified, but does not include the
need for the decision to justify how the public input was taken into consideration.
However, according to Article 6.8 of the Aarhus Convention, the decision has to be
justified, mentioning how the public input was considered, and be made publicly
available. Article 9.1 of the EIA Directive provides for the decision to be justified, but
does not include the need for the decision to justify how the public input was taken
into consideration. This aspect will need to be addressed after the Aarhus Convention
comes into force.
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2.3.4 EC Guidance on Consultation and Public Participation in EIA

2.3.4.1 Screening

In the EC Guidelines for screening, the provision of opportunities for interested
organisations and the public to comment on the screening is recommended only as
additional activities which the developer or competent authority may find useful in
reaching a screening decision.

2.3.4.2 Scoping

The EC Guidance on scoping recommends to maintain discussions with outside
organisations (government bodies, interest groups, local communities, landowners) to
identify impacts, issues, concerns and alternatives which they wish to see addressed in
the EIA. It further states that involvement of those who will be affected by a project in
scoping can be of great benefit in ensuring that the output from the EIA process
reflects and takes account of their concerns. Annex III of the guidelines provides
advice on possible approaches for obtaining the views of consultees.

The issue of scoping, including the involvement of the public in scoping, is addressed
in the current review of EC guidance – see Section 2.1.4.2.

2.3.4.3 Assessment of indirect and cumulative impacts

The Guidelines on the Assessment of Indirect and Cumulative Impact also recommend
the use of consultations and questionnaires during the scoping phase in order to
identify where and how indirect and cumulative impacts and impact interactions may
occur. It recommends consulting the relevant statutory and non-statutory authorities,
experts in a particular subject matter associated with the project and its potential
impacts, local businesses and the local community who may be affected by the project.
As well, the guidelines also recommend consultation during the definition of the
baseline data.

2.3.5 Proposed EC Directive to Integrate the Aarhus Convention

The Directive proposed by the European Commission to amend the EIA Directive (as
well as Directive 96/61/EC on Integrated Pollution Prevention and Control) integrates
the provisions of the Aarhus Convention (EC 2001). The following main changes are
proposed to EIA Directive 85/337/EEC:

•  Amend the Annex I activities in order to be compatible with those specified in the
Aarhus Convention

•  Adopt the definitions of “the public” and “the public concerned” as established in
the Aarhus Convention

•  Require Member States to ensure that “the public concerned are given early and
effective opportunities to participate in the development consent procedure”
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•  Establish a provision to inform the public on certain matters (those defined in
Article 6.2 of the Aarhus Convention) “early in the consent procedure and, at the
latest, as soon as the information can be provided”

•  Give opportunities for the public concerned to express comments and opinions
before a decision on a request for development consent is taken

•  Provide “reasonable time-frames” for each stage of participation
•  Increase the opportunities for public participation from neighbouring affected

countries in case of project with potential transboundary impacts
•  Provide for access to a judicial or administrative review by the public concerned.

The importance given to public participation is explained in the EC Communication
(EC 2001) as follows:

Assessments of existing provisions enabling public participation in
environmental decision-making point to a number of benefits, including
discouraging poor proposals, reducing the amount of documentation
down the road, supporting innovation, helping managers make better
decisions, building trust in surrounding communities, avoiding or
resolving costly conflicts and reducing duplication of effort. Ultimately,
better decisions – decisions that meet the needs of the community while
minimising adverse impacts on the environment – require the
integrated perspective that is only achieved by involving the community
at large.

From this it is clear that early and effective consultation and public participation in the
EIA process is to be viewed as best practice.
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Figure 2.1

The EIA Process
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3 LEGAL AND REGULATORY REQUIREMENTS

Information on the current regulatory situation in the EU Member States and the
Applicant Countries was collected primarily by means of a brief questionnaire
(Appendix 1.3) supplemented by information gathered by emails and from web sites.

3.1 Current Regulatory Situation in EU Member States

The following descriptions and summary tables are based upon the responses to the
questionnaires from EU Member States. These responses are presented in Country
Reports in Appendix 1.4. Responses were received from all Member States with
nuclear power plant. Information from some states where there are no nuclear power
stations either operating or awaiting the start of decommissioning operations has been
included in Appendix 1.4 since this may be useful in the context of the overall project.

3.1.1 Consent processes for decommissioning

The process of transposing the 1997 EIA Directive into national legislation and
regulations is still ongoing in a number of countries, including Austria, Belgium,
France and Italy and has been completed in Denmark, Finland, the Netherlands,
Spain, Sweden and the UK.

In most EU Member States, consent to begin decommissioning a nuclear facility is
obtained under general nuclear or radiological protection legislation, and there is a
requirement that an EIA is undertaken before such consent is given. In each country a
permit is required from the relevant authorities before decommissioning can proceed.
In the UK this is achieved by specific secondary legislation to implement the 1997
EIA Directive, making the nuclear safety regulator responsible for determining the
acceptability of the EIS and the decommissioning proposals. In Austria the consent
procedure is driven by environmental rather than nuclear safety considerations
whereby the EIA process encompasses all other permit requirements3. It is also worth
noting that in both Spain and the UK, a separate ‘land use’ consent is required for any
associated developments such as new buildings, with the EIS being taken into account
by the relevant authorities for that decision.

Although it is a legal requirement in each of the above countries that a consent permit
is obtained before decommissioning can begin, there is some diversity of views about
what operations signal the start of decommissioning. In particular, the removal of
spent fuel from the reactors is typically viewed as a normal part of reactor operations.
Furthermore, it is sometimes the case that the decision to shut down a reactor
permanently is taken for economic reasons, perhaps prompted by a major outage. In
such situations some countries (such as Germany, Spain, Sweden and the UK)
regulate the removal of the remaining fuel under the existing agreed procedures for
reactor operation. This allows defuelling to proceed while the rest of the

                                                
3 However, Austria has no nuclear power programme and no significant decommissioning is planned.
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decommissioning process is still under consideration. In other countries (e.g. the
Netherlands) fuel removal is regulated under the relevant decommissioning permit.

There is general acceptance in the countries studied that the EIA should include the
selection of the strategy for decommissioning, i.e. the process of choosing between
alternative decommissioning strategies. There is also a general acceptance that the
process should address a wide range of impacts, including socio-economic impacts4,
land use and transport considerations, and both radiological and non-radiological
impacts. All countries agree (in line with the requirements of the Directive) that the
report should consider impact minimisation.

In Belgium, Italy, the Netherlands and Spain the Competent Authority is a nominated
Ministry of the national government, whereas in Germany and Austria it is a Ministry
of the provincial (state) government. In Sweden the Competent Authority for the EIA
process is the relevant County Administration, with separate consents being required
from the regulatory authorities for nuclear safety and environmental protection. In the
UK5 and in Denmark, Finland and France the nuclear safety regulator is the
Competent Authority.

The study found that no country had developed specific guidance for the application
of the EIA process to nuclear decommissioning, though draft guidance has been
circulated in the UK and the German authorities have published general guidance on
the licensing procedure for decommissioning nuclear plant. Some other countries, e.g.
Italy, the Netherlands, Spain and Sweden, intend that more general guidance for the
EIA process should be applied to decommissioning.

The following sections summarise the situation in each of the participating Member
States.

3.1.2 Summary of legislation

Country Has 97/11/EC been fully
transposed?

Other relevant legislation

Austria No. EIAs are currently regulated
under the Federal Act concerning
Environmental Impact Assessment
and Public Participation (697/1993).
This is due to be amended by the
end of summer 2000

None – the EIA Act establishes a
consolidated permit process which
supersedes all other permit
requirements.

Belgium No, although this is expected by the
end of 2000

The Royal decree of 28 February
1963, for the protection of the
population and the workers against
the dangers arising from ionising
radiation requires EIA for some

                                                
4 In Belgium and France social impacts are not normally addressed by the EIA and economic impacts

are normally not included in EIAs in France.
5 In the UK, if land use planning consents are required (e.g. because of a need to construct new

buildings) separate consents would be required from the local planning authority.
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Country Has 97/11/EC been fully
transposed?

Other relevant legislation

nuclear projects

Denmark Yes, under the Planning Act
(Consolidated Act) No. 551 of 28.
June 1999

None identified.

Finland Yes. None identified.

France No, but revised legislation is in
preparation

Impact assessment studies are also
required for radioactive releases
under Decree 77-1141 (October 12,
1977). Besides general legislation
related to Basic Nuclear
Installations, the technical and
administrative aspects of
decommissioning effluent are
specified in Decree 4/5/95.

Germany No. The Order on the licensing
procedure for facilities according to
§ 7 of the Atomic law requires that
the potential for significant
environmental impact must be
considered.

Italy No Decommissioning is regulated by
Decree 230/95 which describes the
decommissioning process and the
role of the relevant Authorities
involved in the authorisations.

Netherlands Yes, under the Environmental
Impact Assessment Decree 1999.

The Nuclear Energy Act.

Spain Yes, under Royal Decree Law
9/2000 (October 2000).

Decree 1836/1999 (Nuclear Plants
Executive Regulations) establishes
the development control process for
reactor decommissioning.

Sweden Yes, under the Environmental Code
1998.

None identified.

UK Yes, under the Nuclear Reactors
(Environmental Impact Assessment
for Decommissioning) Regulations
1999

Some parts of the overall
decommissioning strategy may
require separate environmental
planning permission from the local
planning authority. Additionally, all
activities on a nuclear licensed site
are regulated under Health and
Safety legislation.
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3.1.3 Summary of consent process and Competent Authorities

It should be noted that, in addition to the national legislation and the EIA Directive all
EU Member States are signatories to the Euratom Treaty and are therefore also
subject to the requirements under Article 37 discussed in Section 2.2.

Country Consent Process Competent Authorities

Austria The EIA process incorporates the
requirements of all other permitting
processes such that all permits are
granted simultaneously by a single
authority.

Provincial Government.

Belgium No formal consent process has yet
been established.

National Government represented by
the Minister of the Interior.

Denmark If Denmark were to have a need for
such a project, the permission
procedure would probably be under
the Environmental Protection Act.

The Competent Authority would
most likely be the National
Environmental Protection Agency.

Finland A new consent for the site must be
sought if there is a substantial
change in the operational
environment.

STUK (the regulatory authority for
nuclear safety) reviews the EIA on
behalf of the Ministry of Trade and
Industry.

France Much of the decommissioning work
can be carried out under the site
licence that applied during routine
operations. A new consent is only
required if radioactive releases
increase or if the nature of the site is
altered (e.g. if it were to become a
waste storage facility).

DSIN (the regulatory authority for
nuclear safety) is responsible for
reviewing the EIA as part of the
consent procedure and prepares the
Authorisation Decree including the
environmental and technical
specifications for approval by the
Environment, Industry and Health
Ministries.

Germany A detailed permit application must
be submitted for each separate part
of the decommissioning process.

Ministry of Environment of the
Federal state where the reactor is
located.

Italy The EIA is the first stage in the
consent process.

The Ministry of Industry, supported
by the National Agency for
Environmental Protection, is
responsible for granting consent and
the Ministry of the Environment is
responsible for approving the EIA
procedure.

Netherlands A permit is required under the
Nuclear Energy Act. All relevant
government departments must be
consulted.

Ministry for Housing, Spatial
Planning and Environment.
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Country Consent Process Competent Authorities

Spain There are two separate consent
processes: one for the nuclear safety
aspects, and another for the EIA
process.

Ministry of Industry and Energy is
responsible for nuclear safety
aspects and the Ministry of the
Environment for the EIA process.
Both Ministries must produce the
EIA appraisal in a co-ordinated
manner.

Sweden The Nuclear Power Inspectorate
(SKI) will participate throughout the
process and will determine whether
an EIA is required. The proponent
must also consult with the County
Administrative Board. The EIA will
then be prepared, including
consultation with Government,
public and private organisations and
individuals.

SKI regulates nuclear safety
requirements and would be the
competent authority for an EIA.

The County Administrative Board
determines general environmental
acceptability.

The Radiation Protection Institute
(SSI) regulates radiological
protection requirements.

UK The requirements for an EIA is
separate from the nuclear site
licensing process although both
processes are regulated by the same
authority leading to co-ordinated
and consistent regulation.

Separate consent must be sought
from the local planning authority for
aspects of the development requiring
significant changes to structures or
land use.

The Health and Safety Executive is
responsible for determining
environmental acceptability of the
decommissioning proposals and for
more general site operations.

The Local Planning Authority
(usually the County Council) is
responsible for any associated
planning applications.

3.1.4 The EIA process and public involvement

There is a range of approaches taken in the countries studied to the question of what
the EIA process comprises. A key distinction is the extent to which there is a formal
scoping procedure to establish the issues that should be addressed by the EIA
including consideration of alternatives. In Denmark, Germany, Italy, the Netherlands
and Sweden, operators are expected (or legally obliged) to consult with the Competent
Authorities about the scope of the EIA. There is provision for a scoping phase, on a
voluntary basis, in Austria, Finland, France, Spain and the UK.

In the context of decommissioning, scoping provides the first formal opportunity for
public involvement in the EIA process, although Member States have considerable
discretion under the Directive as regards the nature of public involvement throughout
the process. In practice the approach taken varies widely from one country to another.
In the Netherlands scoping is regarded as a key element of the overall process and is
overseen by an ‘EIA Commission’, with significant opportunities for public
involvement. Austria, Denmark and Sweden also envisage a high level of public
involvement at the scoping phase and as part of the decision process.
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More limited public involvement is envisaged in Belgium, Germany, Italy, Spain and
the UK, where it is likely that this will only occur following submission of the
application for consent and the EIS. Comments are invited from the public before the
competent authority makes a decision on the application for consent. Such an
approach meets the requirements of the Directive, though is unlikely to meet the full
requirements of Aarhus Convention when that comes into force6.

In France, public involvement usually occurs through the "Public Inquiry" procedure
through the "Local Information Commission". Since 1995, such local consultation
may be reinforced at the national level for major national projects under the aegis of
the "National Commission for Debate".

Each of the countries considered envisaged that the information required by Article 37
of the Euratom Treaty will be provided to the Commission, and an Opinion received
from the Commission, before consent is given to proceed with decommissioning. In
the UK there is provision to proceed with decommissioning without such an Opinion
where issues of nuclear safety arise; consent to decommission could be granted in
such (exceptional) cases, except for activities involving the generation of radioactive
wastes.

3.1.5 Summary of EIA process and national guidance

The table below summarises the position up to the point at which the EIS is
submitted. It does not include common aspects that are required by the EU Directive
97/11/EC, such as the scope of impact areas to be addressed and the requirement for
the Competent Authority to give an opinion on the scope of the EIA if asked.

The discussion of national guidance addresses items that are in addition to the
guidance provided by the EC.

Country Summary of EIA Process National Guidance

Austria No statutory requirements on the
EIA process.

The contents of an EIS are
specified in the Austrian
legislation and publicly available
guidelines. There is no guidance
specific to reactor
decommissioning.

Belgium The experts preparing the EIA
must satisfy the requirements of
the authorities. There are no other
mandatory requirements for the
EIA process up to the submission
of the EIS.

There is no general or
decommissioning-specific national
guidance on EIAs. However,
guidance for EIAs for construction
of nuclear facilities require them
to focus on the nuclear (i.e.
radiological) aspects.

                                                
6 Expected to occur during 2001.
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Country Summary of EIA Process National Guidance

Denmark Before the EIS is submitted a
public scoping exercise must be
undertaken.

There is no general or
decommissioning-specific national
guidance on EIAs.

Finland The EIA process for such a project
has yet to be specified.

There is no general or
decommissioning-specific national
guidance on EIAs.

France Because EIA requirements are
specified under a range of sectoral
regulations the EIA process
requirements vary between
different types of project.

Guidance has been prepared on
technical and methodological
issues regarding D&D radioactive
effluent discharges. The EIA
would not normally include
economic or social issues.

Germany There are no mandatory
requirements for the EIA process
up to the submission of the EIS.

A document on Rules for
decommissioning of facilities
according to § 7 of the Atomic
Law has been adapted as an
auxiliary document for the
licensing procedure.

Italy Before undertaking the EIA, the
applicant must prepare a report for
the Ministry of Environment
which justifies the preferred
strategy and explains the purpose
and scope of the project, design
features etc.

No specific guidance for EIA for
reactor decommissioning.

Netherlands The proponent publishes a
Notification of Intent, describing
the proposed activity and
alternatives. The EIA Commission
can add to this when advising the
Competent Authority, thereby
establishing the scope of the EIA.

In addition to information in the
legislation and publicly available
guidelines, guidance is provided
by from the EIA Commission for
each project.

Spain There are no mandatory
requirements for the EIA process
up to the submission of the EIS.

No specific guidance for EIA for
reactor decommissioning.

Sweden A public screening exercise is
required to determine the need for
an EIA. This is followed by a
public scoping exercise.

General guidance on EIA is given
in the legislation and by the
Competent Authorities. There is
no specific guidance for EIA for
reactor decommissioning.
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Country Summary of EIA Process National Guidance

UK There are no mandatory
requirements for the EIA process
up to the submission of the EIS.

Some general guidance on EIA is
available through Environment
Department reports and good
practice guides. Specific guidance
from the Health and Safety
Executive on EIAs for reactor
decommissioning is expected in
summer 2000.

3.1.6 Consultation and Public Participation

There is a range of approaches in the Member States as discussed below although all
States include as a minimum requirement the publication of the EIS with comments
being sought on this before a decision is made.

Country Provisions

Austria Opportunities for public participation occur during scoping where this
is undertaken, following the submission of the EIS, during the expert
review phase and, finally, following publication of the expert review of
the EIS.

Belgium So far no public participation is required for decommissioning of
reactors. However, the forthcoming EIA legislation is expected to allow
the public to present their comments on the EIS before development
consent is granted.

Denmark The first opportunity for participation is during scoping, although there
is no formal definition of the scope of the EIS on the basis of the
consultation exercise. The second opportunity is during the review of
the draft EIS. Finally, a project of national importance would be the
subject of hearings in the vicinity of the proposed project.

Finland The public participation requirements for EIA of nuclear power plant
decommissioning projects has not yet been specified, beyond the
minimum requirements specified in the EIA Directive.

France In addition to the requirements that the EIS should be publicly available
there would be on-going consultation with Local Information
Committees and at national level as described in the previous section.

Germany Should an EIA be required by the screening stage of one of the
decommissioning phases then the proposed project must be publicly
notified two weeks in advance of publication of the EIA documentation.
A public hearing must then take place, led by the Competent Authority
and open to all persons who submitted comments.

Italy The public participation opportunities begin after the developer has
submitted the EIS. At the same time the developer must publish a notice
with a specification on the project, the proposed site and a general
description.
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Country Provisions

Netherlands The public is notified of the intention to prepare an EIS and may submit
comments to the competent authority and the EIA Commission.

The EIS is sent to the EIA Commission for review and the public is
notified. Public hearings are organised to explain the contents of the
EIS, the draft decision and give an opportunity for public input. The
results of the hearings are sent to the Competent Authority and to the
EIA Commission, who are obliged to take them into account in their
report.

Spain The public can review and comment upon the EIS. These comments
must be taken into consideration by the Competent Authority when
making a decision.

Sweden The developer must consult the County Administrative Board (CAB)
and affected private parties and the CAB will decide if an EIA is
required. The developer must then consult with other government
authorities, municipalities and organisations as well as the general
public in order to define the scope of the EIS.

UK The first opportunity for participation is after the EIS has been
produced. Some cases may involve consultation beyond the minimum
requirements, e.g. by stakeholder dialogues, public meetings,
‘surgeries’ and wider advertising.

In addition, the environment agencies are responsible for consultation
on any variations of radioactive discharge and waste disposal
authorisations involved.

3.2 Current Regulatory Situation in EU Applicant Countries

Information was collected in the same way as for the EU Member States, except that
the questionnaire (Appendix 1.3) did not contain the question relating to Euratom
Treaty Article 37.

The following descriptions and summary tables are based upon the responses to the
questionnaires which are presented in Country Reports from Applicant Countries7

(Appendix 1.5). Information from states where there are no nuclear power stations
either operating or awaiting the start of decommissioning operations has been
included since this may be useful in the context of the overall project.

3.2.1 Legislation and consent processes for decommissioning

In each of the main countries with nuclear facilities (Bulgaria, Czech Republic,
Hungary, Lithuania, Romania, Slovak Republic and Slovenia) there is primary
legislation governing the safety of nuclear facilities. This legislation includes
requirements for specific consents to be obtained from relevant national authorities

                                                
7 No questionnaire was returned from Hungary although some information was obtained through

other sources.



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Volume 1 June 2001

Page 30

before proceeding with decommissioning, generally requiring the preparation and
approval of a decommissioning plan for the nuclear facility.

In the Czech Republic, Estonia, Hungary, Lithuania, Poland and the Slovak Republic
there is a specific requirement that an EIA should be undertaken prior to consent
being given to start decommissioning. In the Czech Republic and Hungary this
requirement is included in the nuclear safety legislation; in Estonia and in Poland the
requirement is contained in development control legislation8; whereas in Lithuania
and the Slovak Republic the requirement is contained in primary legislation on
environmental assessment.

Although there is no specific requirement in Bulgaria, Romania or Slovenia for an
EIA to be undertaken in connection with decommissioning, Bulgaria and Slovenia
have primary legislation addressing EIA in general. Legislation in all Applicant
Countries is under review with the aim of harmonisation with EU legislation, so it
may be assumed that an EIA will become a requirement before consent for
decommissioning can be granted.

The study found that in Applicant Countries the Competent Authority for the EIA was
generally not the same as the body responsible for approving the decommissioning
plan (in common with many Member States), i.e. the latter was required to take
account of the EIA process but did not oversee it. In each of the countries for which
information has been obtained the national regulatory authority for nuclear safety will
approve the decommissioning plan. In the Czech Republic, Hungary, Estonia,
Lithuania, Poland, Romania, the Slovak Republic and Slovenia, separate approvals
are required from the Competent Authority for the EIA process – generally the
Environment Ministry of the national Government.

Apart from the Slovak Republic (where there exists guidance on the requirements of
the decommissioning plan) and the Czech Republic (where the safety authorities have
outlined their requirements) none of the countries surveyed had published general
guidance on decommissioning or specific guidance on EIA in the context of
decommissioning. 9

The following sections summarise the situation in each of the Applicant Countries.

                                                
8 New primary legislation on environmental assessment is being developed in Estonia, Poland and

Slovenia; neither Poland nor Estonia has nuclear power plant, though Poland did undertake an EIA
for a research reactor shut down in 1995.

9 In Bulgaria a draft contents list for an EIS for Kozloduy Units 1 and 2 has been developed.
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3.2.2 Summary of legislation

Country EIA required for reactor
decommissioning?

Other relevant legislation

Bulgaria No; although an EIA could be
required if the Competent
Authority considered that
significant environmental impacts
would occur.

Nuclear activities are regulated
under the Act on the Use of
Atomic Energy for Peaceful
Purposes. Secondary legislation is
expected to come into force by the
end of 2000 to specifically regulate
reactor decommissioning.

Czech
Republic

Yes. A number of other legislative
requirements must also be satisfied
including radiological protection,
land planning, and construction
regulations and road
transportation.

Significant changes are planned for
both the Atomic Act and the EIA
Act.

Estonia There are no nuclear plant but an
EIA is mandatory for any projects
involving the nuclear industry.

The National Environmental
Strategy establishes environmental
assessment and public
participation provisions.

Hungary Yes. Public participation in the process
is required under the
Environmental Protection Act
1995. Government Decree
152/1995 sets out rules for an EIA
and gives some detailed
requirements.

Latvia Recently updated legislation does
not fully reflect the requirements
of EU Directive 97/11.

Nothing relevant identified.

Lithuania Yes. Ministerial Order No. 277 for
informing the public and public
participation in the EIA process
(July 2000)

Ministerial Order No. 262
“Regulations on the preparation of
the EIA Programme and Report”
(June, 2000)

Ministerial Order No. 305
“Guidelines on the quality control
of the EIA for proposed economic
activities” (July 2000)
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Country EIA required for reactor
decommissioning?

Other relevant legislation

Poland No nuclear power plant; but an
EIA for nuclear decommissioning
projects is required by legislation
based on EU Directives 85/337
EEC and 97/11/EC.

The Atomic Law of 10 April 1986

Romania No but an environmental audit of
plant ceasing operations is
compulsory for the purpose of
establishing the liabilities.

Law 111/96 on the Safe Conduct
of Nuclear Activities

Slovak
Republic

Yes. Act 127/1994 (as amended) on
EIA.

Act 130/1998 on the Peaceful Uses
of Nuclear Energy, particularly
Regulation 246/1999.

Slovenia No, although harmonisation with
EU environmental legislation is in
progress.

The Law on Environment
Protection (Off. Gaz. RS 32/93)

The Decree on Environmental
Interventions that Require the
Environmental Impact Assessment
(Off. Gaz. RS 66/96)

The Guideline on Preparation on
the Environmental Impact
Assessment (Off. Gaz. RS 70/96)

3.2.3 Summary of consent process and Competent Authorities

It should be noted that the Applicant Countries would, on accession to the EU,
become signatories to the Euratom Treaty and would therefore also be subject to the
requirements under Article 37 discussed in Section 2.2.

Country Consent Process Competent Authorities

Bulgaria Responsibility for strategy,
selection of decommissioning
option and plans for
decommissioning lies with the
plant owner/licensee, who would
apply for a licence.

The Committee on the Use of
Atomic Energy for Peaceful
Purposes, part of the Inspectorate
on the Safe Use of Atomic Energy.

Czech
Republic

Decommissioning (deemed to start
when the fuel is removed from the
reactor) is subject to a licence from
the State Office for Nuclear Safety
(SONS). The approval
documentation requires safety
analyses and an EIA.

State Office for Nuclear Safety
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Country Consent Process Competent Authorities

Estonia A licence is required before
decommissioning can commence
and an EIA must be submitted
with the application for this
licence.

The Estonian Radiation Protection
Centre

Hungary A Preliminary EIS must be
submitted to the environmental
inspectorate and publicly
scrutinised.

The Detailed EIS is treated in a
similar fashion and other
competent authorities are
consulted throughout the process.
The EIA is part of the chain of
approvals required before
decommissioning can start.

The Hungarian Atomic Energy
Authority.

Latvia An EIA would be mandatory for
the decommissioning of a reactor,
and has been required for a
research reactor which has
shutdown.

The EIA State Bureau is
responsible for determining the
EIA and nuclear issues are dealt
with by the Radiation and Nuclear
Safety Control Division of the
Environmental State Inspectorate.

Lithuania The operator must prepare a
decommissioning programme,
which must include an EIS.

The Ministry of the Environment
would issue a decision about
environmental impact, and this
would then go to the Government
for approval.

Poland Since Poland has no nuclear power
plant there is no legislation
specifically dedicated to reactor
decommissioning.

The National Atomic Energy
Agency

Romania A decommissioning plan is
required, which must follow the
IAEA guidelines. These include an
assessment of the impact of
decommissioning on the
environment although a formal
EIS is not required.

The regulatory body for nuclear
activities is the National
Commission for Nuclear Activities
Control (CNCAN).
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Country Consent Process Competent Authorities

Slovak
Republic

The Conceptual Decommissioning
Plan (CDP), issued before the start
of construction of a reactor, also
contains the initial
decommissioning program. It is
one of the documents evaluated
and approved during the licensing
process for construction.

An updated CDP (UCDP) issued
before the end of operation of the
reactor is a safety document
supporting the EIA.

The Nuclear Regulatory Authority
and the Radiation Protection
Regulatory Body (under the
Ministry of Health).

The Ministry of Environment is
responsible for the EIA, and in co-
operation with all concerned
regulatory bodies issues the
statement regarding the choice of
decommissioning option.

Slovenia A formal consent process has not
yet been established but would
probably be issued for individual
phases of the decommissioning
based on safety analyses and
expert assessments.

In the context of EIA procedure,
the Slovenian Nuclear Safety
Administration will review the
Safety Report which may include
information on environmental
implications. Currently there is no
requirement to undertake an EIA.

The Slovenian Nuclear Safety
Administration is responsible for
licensing.

The Slovenian Nature Protection
Authority is responsible for giving
an environmental consent to the
activity.

3.2.4 The EIA process and public involvement

With the exception of Lithuania and the Slovak Republic, the EIA process envisaged
in the countries surveyed does not include a formal scoping phase. Public involvement
is therefore normally confined to reviewing the EIS. In Bulgaria, the Czech Republic,
Lithuania, Poland, Romania, the Slovak Republic and Slovenia there is provision in
the EIA legislation for a public hearing to take place as part of the review process.

The review process in the Czech Republic, Poland and Estonia makes provision for an
independent expert review of the EIS following its submission to the competent
authority. The authority is required to take account of the results of that review before
making a recommendation to the safety authorities on the outcome of the EIA.

On the basis of the information obtained it appears that, for most countries10, the
provisions for public involvement in the EIA process meet the minimum requirements
in the 1997 EIA Directive. The lack of provision for a scoping phase in most countries
does mean, however, that such involvement will be of a limited nature. However,
since almost all the Applicant Countries surveyed have become signatories to the
                                                
10 In Poland an application for development consent is made available publicly only where at least 50

interested parties have been identified.
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Aarhus Convention, their legislation in this regard can be expected to change (along
with the legislation of individual Member States, and the EIA Directive itself) after
the Convention comes into force.

3.2.5 Summary of EIA process and national guidance

The following two tables summarise the EIA processes in the Applicant Countries,
and the national guidance available.

Country Summary of EIA Process

Bulgaria Tentative contents of the EIA are being developed in the context of the
Kozloduy NPP Units 1 and 2 safe enclosure programme.

Czech
Republic

EIA is requested when the licence application for decommissioning is
being processed. If there is a change in the decommissioning project, the
EIA will be revised to reflect any significant changes.

Estonia The application for a licence for decommissioning must be accompanied
by an EIA.

Hungary A preliminary EIS is prepared and published for public comment
following which the detailed EIS is prepared.

Latvia The Competent Authority advises the licensee that an EIA is required
and the licensee is obliged to notify the public of its intentions.
Notification is also made when the draft EIA is available.

Lithuania An EIA is performed for the proposed activities that are included in the
list of projects that require an EIA or ones which exceed the screening
levels for potentially significant effects on the environment.

The first step in the full EIA process is a scoping document, prepared by
the applicant in accordance with the ratified EIA program.

Poland The EIA for decommissioning of the research reactor EWA has not been
made publicly available. The process whereby the EIA was developed,
the scope and possible mitigation measures has therefore not been
established.

Romania There are no guidelines for the EIA process but there is a procedure for
undertaking environmental audit for any activity that is being
terminated. An EIA for a decommissioning project would be expected to
cover the aspects listed in the EU guidelines.

Slovak
Republic

Guidelines for preparation of an EIA for a decommissioning project
have been issued together with guidance on the selection of
decommissioning strategy. The guidelines closely follow the EU model.

If waste storage is not already part of the concerned facility, a separate
construction EIA is also required.

Slovenia The site operator is legally required to prepare a programme for the
decommissioning of the Krško NPP, but there is no requirement to
undertake an EIA.
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3.2.6 Consultation and Public Participation

Country Provisions

Bulgaria The general public must be notified and given an opportunity to
comment upon proposals following the submission of an EIS. A public
hearing must be organised by the Competent Authority and the written
comments and the minutes of the public hearing must be taken into
account in making the decision.

Czech
Republic

The general public must be consulted and allowed to comment upon an
EIS once it has been submitted. After the public consultation period an
Expert Opinion must be obtained and presented at a Public Hearing.
NGOs and Citizens’ Associations are allowed to participate in the
permitting process up to its last stages (i.e. beyond the EIA procedure
itself), including rights to inspect all background material, to comment
on the and the to appeal against the decision.

Estonia The Competent Authority contracts a group of experts to review the EIS
and must then consult with the public and interested organisations.

On the basis of the expert opinion, the Competent Authority makes a
non-binding proposal to the decision-maker regarding the EIA. The
decision and its justification must be made publicly available, paying
special attention to the comments made by the public. If the decision-
makers ignore the recommendations of the Competent Authority, such a
decision must be justified.

The recent EIA and Environmental Auditing Act provides for public
participation during scoping (i.e. Environmental Impact Assessment
Programme) (specific requirements not yet defined) as well as after the
EIS is submitted. The results of the public consultation are to be
addressed by the developer (or, if not, the developer must justify why
they were not addressed) and annexed to the EIS. The review of the EIS
(after public consultations) is made by the competent environmental
authority, who defines “environmental requirements” that are sent back
to the developer and to the decision-maker. The results of the EIA and
the recommendation (environmental requirements) of the competent
environmental authority are taken into consideration by the decision-
maker.

Hungary Consultations must be undertaken on the preliminary EIS and comments
are given to the developer who then prepares a detailed EIS.

After the DEIS is submitted a public hearing is held to which a range of
public and private organisations and individuals may be invited. Minutes
of the public hearing are prepared, distributed and publicised.

In addition, for the nuclear sector, a preliminary (sectoral) license is
made available for public comment. A public hearing is organised and
the results of this are presented to the Energy Authority and interested
authorities.
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Country Provisions

Latvia The public must be informed and given opportunity to comment before
the EIS is published. An Initial Public Hearing may be requested by the
Regional Environmental Board, an elected deputy of the relevant
municipality or a group of at least 10 citizens or permanent residents of
the Republic of Latvia.

A further Public Hearing is required after the Draft EIS is submitted to
the Competent Authority. The Final EIS is then prepared including an
evaluation of the written submissions received and the results of the
Draft EIS Public Hearing. Both the Final EIS and the evaluation report
of the Competent Authority are made available for review.

Lithuania The public can comment upon the proposed scope for the EIA in writing
and at a Public Hearing and the results of this consultation must be taken
into account. Similarly, after submission of the EIS, the public is able to
present written comments and attend Public Hearings, the results which
must be taken into account in the final decision.

The Order of the Ministry of Environment No. 277 (July 2000)
establishes detailed requirements for undertaking notifications and
public participation. The Ministry of Environment publicises the
application and how to obtain relevant information, making use of the
mass media. Comments may be sent prior to the public meeting (EIS
review). During the public meeting all comments are recorded in the
minutes and those that are “justified” are addressed. All public
participation results are taken into account in the decision and the
decision must be justified.

Poland The new EIA Law makes public participation an integral element of the
EIA procedure, mainly taking place during scoping and EIS review.
Regional EIA Commissions will be created, responsible for the EIS
review. A National EIA Commission will be responsible for opinions
concerning selected national development projects (Woloszyn, 2001).

Romania Should an EIA be undertaken the procedure would be public and an
opportunity given for the public to make comments. The final decision
must be publicised and must take into consideration the comments made
by the public.

Slovak
Republic

Before the completion of the EIS the Municipality must inform the
public about the proposals. Special participation opportunities are given
to Civic Initiatives (a group of at least 500 people) and Civic
Associations (a group of at least 250 people).

After the EIS is submitted the public is informed that the Non-Technical
Summary is available for comment and the EIS may also be made
available. The Municipality organises a Public Hearing and the minutes
of this are sent to the Ministry of Environment. Written comments may
also be sent.

The Ministry of Environment must take into account the comments
presented as well as the results of the Public Hearing before making a
decision.
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Country Provisions

Slovenia According to the Environmental Protection Act, those parties affected by
a proposed project have a right to participate in the licensing process.
The Competent Authority must ensure that both the EIS and the draft
decision are made available for public comment. A Public Hearing must
also be organised.

The decision must be made publicly available and must include a
statement that the public opinions and comments were considered.
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4 EXPERIENCE OF DECOMMISSIONING EIAS

This section gives an overview of the current situation in Member States and
Applicant Countries, and then gives further details of three particular case studies:
Trawsfynydd (UK), Greifswald (Germany) and Vandellós (Spain).

4.1 Member States Overview

To date few Member States have experience of undertaking a full EIA of a nuclear
power plant decommissioning project.

In the United Kingdom, BNFL Magnox has published an EIA of proposals for the
decommissioning of the two reactors at Trawsfynydd. A fuller description of this can
be found in Section 4.3. It should be noted that the application and accompanying EIS
is to be revised and re-submitted.

In Spain, an EIA has been submitted for the decommissioning of the Vandellós 1
reactor and the project has been approved and operations have commenced. The EIA
process is described in Section 4.5.

In the Netherlands there have been two NPP decommissioning EIAs, one for the
small Dodewaard reactor and one for the still operational Borssele reactor (scheduled
for decommissioning in 2004). The first of these has been published and the review
procedure is under way. The future of the Borssele site is being debated at present
although it is understood that a revised EIA is in preparation.

France has a number of nuclear decommissioning projects under way, including 6
large power reactors, 15 small reactors and 9 other nuclear installations. EIAs have
been carried out for Chinon A1, A2 and A3 gas cooled graphite reactors; EL4 heavy
water reactor and Chooz A PWR.

Of the other Member States, in Austria an EIA for the decommissioning of the
Seibersdorf research reactor (10 MW) is expected to be published in 2000. In
Germany, preliminary environmental appraisals have been conducted for
decommissioning operations at the Greifswald NPP, and Section 4.4 gives a case
study of the preliminary (screening) procedure for determining the need for an EIA.

Country Experience

Austria No EIAs of nuclear reactor decommissioning projects have yet been
completed or published. An EIA for the decommissioning of the
Seibersdorf research reactor (10 MW) is expected to be published in
2000.

Belgium None.

Denmark None.
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Country Experience

Germany There is no experience of a full EIA for nuclear decommissioning,
but preliminary environmental appraisals have been conducted for
decommissioning operations at the Greifswald NPP.

Italy None.

Netherlands Decommissioning of Dodewaard NPP: project-specific Guidelines
are available. The EIS will be published shortly and the review
procedure will start.

Borssele NPP is scheduled for decommissioning in 2004, but the
permit to start decommissioning has been declared legally invalid,
which might lead to some delay.

Spain The EIS for the Dismantling and Decommissioning of Vandellós 1
NPP Project was submitted in 1994.

The EIS for the Dismantling and Decommissioning of the Andújar
Uranium Mill was submitted in 1991.

Sweden None.

UK An EIS was prepared by BNFL Magnox plc in respect of
Trawsfynydd and submitted to Snowdonia National Park Authority
under the Town and Country Planning EIA Regulations (1988).

To date there have been no applications received by the Health and
Safety Executive under the 1999 regulations.

4.2 Applicant Countries Overview

Few of the Applicant Countries considered have undertaken an EIA for a nuclear
power reactor decommissioning project although some have begun preparations of
decommissioning plans, of which the EIA process could be a part. There are a number
of EIA studies which have been conducted in relation to the decommissioning of
research reactors but the information provided was incidental to the main data
gathering and the following listing may not be exhaustive. Similarly there is some
experience of EIA evaluation in respect of uranium mining and milling operations.
The experience in the Applicant Countries is as follows.

Bulgaria: a PHARE project is addressing the contents of the EIA as part of a study of
the safe enclosure of the two oldest VVERs at Kozloduy.

Czech Republic: decommissioning planning, including limited environmental
consideration, is part of the licensing process for Temelin. Experience has been
gained on an EIA for a uranium mining closure project.

Latvia: authorities are preparing an EIA for the decommissioning of the shut down
IRT research reactor.
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Lithuania: decommissioning planning for Ignalina is well advanced, but it is unclear
whether the EIA needs have yet been addressed.

Poland: an EIA was carried out as part of the process of seeking authorisation to
decommission the EWA reactor. The results of the EIA were used in the licensing
process but have not been made public.

Slovak Republic: decommissioning of the A1 reactor started before the EIA Act was
in place. Permission for the second phase of decommissioning will require a
decommissioning EIA. A draft was prepared and has been extended, at the request of
the authorities, to cover consideration of the whole site at Bohunice rather than just
the environs of the A1 reactor.

Slovenia: although a preliminary decommissioning plan for Krško has been approved
the plant is expected to remain operational until about 2023 and therefore an EIA has
not yet been prepared. An EIA has been conducted for a uranium mining
decommissioning project.

Country Experience

Bulgaria None, as yet; although preparations for an EIA for Kozloduy Units
1 and 2 are well advanced.

Czech
Republic

None, except for decommissioning of uranium mining and milling
facilities.

Estonia None, as there are no nuclear power plants in Estonia.

Hungary None, as yet.

Latvia An EIA is being prepared for the decommissioning of the shut-
down IRT Research reactor.

Lithuania None, as yet.

Poland An EIA was carried out for decommissioning of the EWA research
reactor, but it has not been made publicly available.

Romania There have not yet been any reactor decommissioning proposals.

Slovak
Republic

Decommissioning of the A1 reactor started before EIA was a
requirement. The first phase proceeded simultaneously with the
preparation of the EIA for that same phase.

The same will occur for later phases, but permission for the second
phase of decommissioning will only be issued after the Ministry has
issued a final statement on the decommissioning EIA. A revised
EIA for phase 1 is still under consideration. A proposal for next
phase, discussing the alternatives of site clearance or safe enclosure,
is expected by the end of the year 2000.

Slovenia None, although an EIA for a uranium mine decommissioning
project has been carried out.
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4.3 Case Study 1: Trawsfynydd (UK)

This case study has been prepared on the basis of the EIS submitted to the Snowdonia
National Park Authority in 1998. This EIS was in support of a land use planning
application for Alterations to ponds complex and reactor buildings for the continued
storage of radioactive materials created on site. This application was ‘called in’ for
scrutiny by the Welsh Office, which effectively raises it from local level to Welsh
national level, and a decision was further delayed by the subsequent replacement of
the Welsh Office by the Welsh Assembly. The Non-Technical Summary of the EIS
has been reproduced in Appendix 1.6, Annex 1. (The EIS is currently being revised
and is expected to be resubmitted in due course.)

It is not the role of this case study to comment upon the future course of any revised
and resubmitted EIS or the responsibilities of the competent authority or other
interested parties.

4.3.1 Background

Trawsfynydd Nuclear Power Station is in North Wales, within the Snowdonia
National Park. It was built between 1959 and 1964, and first supplied electricity in
1965 from two Magnox-type reactors. The station continued to produce electricity
until February 1991 when it was shut down for maintenance.

Because of the cost of safety improvements required by the regulatory authorities for
continued operation, it was considered to be uneconomic to restart the reactors and the
station was formally closed in July 1993. In accordance with the operating licence for
the plant, agreement was obtained from the regulators for the removal of the spent
fuel (defuelling was considered by both the operator and the regulator to be a part of
the reactor operations). Beginning in November 1993 the fuel rods were removed
from the reactor cores and transported to BNFL Sellafield. Defuelling was completed
in August 1995.

A decommissioning plan was prepared and submitted to regulators and, since
defuelling, additional work has been undertaken in accordance with that plan with
some dismantling of radioactive and non-radioactive plant and materials.

4.3.2 Development of proposals

Three broad methods of decommissioning were considered for decommissioning
Trawsfynydd NPP:

1. Early site clearance, which would take about 20 years to complete using
current technology.

2. Deferred site clearance, where buildings containing radioactive plant are
retained on-site in a ‘safestore’ until the optimum time for
decommissioning is reached.
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3. Mounding, which consists of removing non-radioactive buildings,
possibly reducing the height of the reactor buildings and then filling in all
voids within buildings and burying the station under a mound.

The second of these alternatives, deferred site clearance, was considered to provide
the best option, particularly in balancing worker dose and resource requirements. A
proposed strategy was developed on this basis.

4.3.2.1 Consultations

Before the decommissioning strategy was selected, the site operator decided to
consult with the staff and the local community in order to ascertain their concerns.
Consultations took place in April and May 1994. The stakeholders were defined
according to three groups:

1. Trawsfynydd station employees and trade union representatives

2. People living within an approximate 25-30 km radius of the station

3. Local authorities including the then competent authority (Gwynedd
County Council), the district council and the two bordering district
councils.

Consultations with the staff were undertaken some time before that with the general
public and included the circulation of an information pack and personal counselling to
determine their employment preferences (i.e. volunteering for severance,
redeployment or continue employment at Trawsfynydd).

In defining the public consultation strategy, care was taken to ensure that most of the
input was from the local population. Details were given on the range of
decommissioning methods and not only the safestore option. Information was
provided for each option in terms of safety, the environment, employment and costs.

Consultations occurred at three levels:

•  With the Local Community Liaison Council and to local authorities,
including the provision of information.

•  A touring exhibition visited 13 local venues, supported by technical staff
and by staff from the site visitor centre.

•  Questionnaires were available at the site visitor centre and at the touring
exhibition. These were analysed independently.

4.3.2.2 Outcome of the consultations

The feedback to the consultation came as direct responses from staff, as formal
feedback from the three local councils, and from the independent analysis of the
questionnaires.
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Of 1286 questionnaires given out, 266 (21%) were returned. The analysis of these
showed that local employment was a major concern (78% of respondents) as would be
expected in an area where about the large majority of the working population within a
20 mile radius of Trawsfynydd were employed at the power station. Other major
concerns were the visual impact of the site in the long term (76% of respondents) and
the radiation doses to be received by workers during dismantling (70%).

As a direct result of the consultations it was decided to change the proposed strategy
from ‘Deferred Safestore’ to ‘Early Reduced Height Safestore’. This new approach
would require more work on site in the years immediately following the end of
defuelling, thereby increasing employment opportunities. In addition the “reduced
height” element (relating to lowering the height of the reactor buildings) would help
to reduce the visual impact in the long term.

Feedback on the results of the consultation exercise was given to all affected parties
through face-to-face meetings with workers, meetings with local councils, letters to
questionnaire respondents and an exhibition in the visitor centre. All feedback
included information on the revised strategy.

The revised decommissioning strategy therefore involved the following:

•  nuclear fuel is removed from the reactors and is sent to Sellafield for
reprocessing. (In the UK, defuelling is regulated as part of normal reactor
operations.) This phase of the work is complete.

•  a period of work involving the following:
- removal of some plant and buildings (e.g. the turbine hall)
- reduction in height of the reactor buildings from 55 m to about 35 m
- refurbishment and recladding of the buildings that are going to be

retained
- construction of a safestore that is in sympathy with the surrounding

landscape
- retrieval of the operational intermediate level wastes that had been

accumulating in storage since the station became operational, followed
by waste conditioning and packaging, and then further storage on site

- removal of asbestos, oils, gases and chemicals.

•  the site would then be managed and maintained for a period which could
extend to up about 135 years, during which time the facility would be
maintained in a safe and secure condition.

•  after this period all the remaining plant and buildings would be removed
and the site could be released for alternative use.
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4.3.3 Radioactive waste management

It was planned11 that in the long term the fuel cooling ponds complex would be used
as a dry packaged waste store together with the safestores and some ancillary storage
buildings. This would have required the ponds complex to be drained and
decontaminated and additional facilities to be installed (e.g. new cranage and stillages
to support the packages). This work would have taken some time to complete and
interim storage was proposed to take place within the heavy workshop in order for
waste retrieval and packaging to proceed.

4.3.4 Need for EIA

The need for a planning application and therefore the need for an EIA was first
identified by the Snowdonia National Park Authority (SNPA) in relation to proposals
for alterations to the cooling ponds complex and other buildings. Although it was not
clear that there was a strict requirement for a planning application and an associated
EIA (the proposals predated the coming into force of the Directive 97/11/EC) the site
operator considered that they should comply.

4.3.5 Project Team

The project team was assembled by the site operator from members of its own staff
and specialist consultants. The team was led by an internal planning officer and
supported by an external planning consultant with EIA experience. The team leader
prepared detailed scopes of work for each of the required items of specialist work
(e.g. noise and vibration assessment) and these were used to inform and manage the
specialist consultants and to monitor progress.

Although management of the project team does not strictly form part of the EIA
process, it can have an important bearing upon the work. This happens because the
technical nature of the assessment work means that specialist consultants are generally
used to undertake separate parts of the EIA. They are often, as in this case, given a
scope of work and allowed to complete this in isolation from the rest of the project.
Project management is therefore required in order to ensure that these separate parts
are carried out in a consistent manner.

4.3.6 The EIA process

4.3.6.1 Scoping

No formal scoping exercise was undertaken because communications with the SNPA
indicated that all areas of possible impact should be considered. Although the public

                                                
11 This description relates to the original EIA and associated planning application. It is expected to

change with the resubmission of the EIA and a revised application for development consent for a
new on-site storage facility for intermediate level waste.
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consultation had already identified the topics of greatest concern, the SNPA scoping
did not exclude any topics from the EIA process.

4.3.6.2 Baseline

The EIA process took as its starting point the situation at Trawsfynydd after
defuelling. The decision to select this starting point was made on the basis that the
plant had been shutdown as part of routine maintenance and the decision to formally
close the station was made some time after this shutdown.

However, this baseline was not used consistently through the EIA and therefore the
assessment of the potential impacts depended in part on the actual baseline used in
each different part of the EIA (i.e. by the different specialist consultants). Since the
assessment of impacts is based upon the difference between the baseline conditions
and the predicted future situation, the selection of the baseline is fundamental.

4.3.6.3 Alternatives

Alternative decommissioning strategies were considered during the earlier and
unrelated public consultation exercise and these led to the development of the
preferred strategy. The EIA took as its basis the decommissioning strategy developed
in response to the findings of the consultation exercise.

4.3.6.4 Assessment

The assessment of potential impacts did not distinguish between the three broad
stages of decommissioning as it only addressed the aspects relating to the
development in the planning application.

The detailed assessment of impacts proceeded without significant difficulties,
although there was no ongoing monitoring of the work of the specialist consultants.
The detailed assessments were undertaken according to the scopes of work specified
by the team leader and the final results were compared with relevant criteria for the
assessment of significance. These criteria were themselves specified by the specialists
before the assessment work was undertaken.

Each specialist report was reviewed by the team leader and amended as necessary –
no specialist reviews were commissioned.

4.3.6.5 Mitigation

In addition to assessing impacts and significance the specialist consultants were
responsible for proposing possible mitigation measures. The most significant
mitigation measures were concerning employment and visual impact, both of which
were addressed during the earlier and unrelated public consultation exercise. The
issue of visual impact was addressed again during the EIA by the generation of a
number of alternative designs for the safestore building.
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No further mitigation measures were developed in the EIA process, beyond more
detailed specification of landscape planting around the station.

4.3.6.6 Monitoring

Arrangements were presented for monitoring the ongoing safety of the safestore. No
monitoring of environmental impacts beyond that of the safestore was proposed.

4.3.6.7 Public participation

The EIS was sent together with the application for development consent to the Local
Planning Authority (i.e. the Snowdonia National Park Authority). Several copies of
the EIS and its non-technical summary were provided in both English and Welsh for
any member of the public who requested it.

Public participation during the EIS review phase helped to disseminate the proposal to
the wider public, including the statutory consultees. Since a public consultation
exercise had already been carried out, albeit not as part of the planning application or
associated EIA, that stage was not repeated for the EIA.

The EIA procedure in the UK provides for a period of public consultation when
members of the public can send their comments on the Planning Application to the
competent authority. The Planning Application was notified in the local press and sent
to statutory consultees and the neighbouring local authorities. In addition the Local
Community Liaison Committee established during the operational period was
advised.

In addition to the consultations made by the SNPA the site operator consulted with a
range of organisations (e.g. other local authorities and NGOs) to get their opinions on
the planning application. Several groups showed interest in the process, mainly
environmental NGOs, e.g. the Welsh Anti Nuclear Alliance, the North Wales Wildlife
Trust, the Council for the Protection of Rural Wales, the Snowdonia Society, Friends
of the Earth Cymru and the Council for National Parks. Ongoing liaison between the
site operator and the SNPA was undertaken by the station management using existing
channels, rather than separately by the EIA team leader. This liaison continued
through the EIA process, and served to inform the SNPA of progress and to ensure
that the site operator was aware of the chief areas of concern for the SNPA. In general
the EIA process was seen to be a credible exercise by the SNPA.

The comments presented by the statutory and non-statutory consultees were of a very
varied nature. The most consistent concerns were over possible radioactive leaks, the
fairness to future generations of an option that has implications for 135 years, and the
insufficient analysis of alternatives. All letters received were acknowledged and their
comments transferred to the Welsh Office which by then had become the Competent
Authority.
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Competent Authority and decision

After submission to SNPA the planning application, including the supporting EIS,
was called in for scrutiny by the Welsh Office. Shortly afterwards the Welsh Office
was replaced as the Competent Authority by the Welsh Assembly. The application
would may then have proceeded to a Public Inquiry, but the site operator decided to
submit a revised EIS which placed this process on hold.

(Since that time the ‘Nuclear Reactors (Environmental Impact Assessment for
Decommissioning) Regulations 1999’ have come into force which implement the
requirements of 97/11/EC relating to nuclear decommissioning in the UK. The
Competent Authority for determining applications for the decommissioning of nuclear
power plant throughout the UK is now the Health and Safety Executive. However, the
Competent Authority for determining land use planning applications for associated
developments remains the local planning authority. There is now therefore some
degree of overlap.)

4.3.6.8 The Environmental Impact Statement

A checklist outlining the scope of the Environmental Impact Statement as originally
submitted is presented in Appendix 1.6, Annex 2.

A review of the EIS was commissioned by the SNPA and undertaken by the Institute
for Environmental Assessment. In general the review found that the EIS was
acceptable, but some important omissions and inconsistencies were identified. The
Summary of findings of this review is reproduced in Appendix 1.6, Annex 3.

4.3.7 Lessons from the Trawsfynydd EIA process

4.3.7.1 Project Team

The selection and management of the project team can have a significant effect upon
the EIA process. All team members, including specialist consultants, must be chosen
carefully and the management of this team must also be approached with due regard
to the main aims of the EIA. For example, the use of specialist consultants can make
the effective consideration of synergistic or antagonistic environmental impacts more
difficult. It is important that there is effective communication of the key issues within
the entire project team to ensure collaboration between specialist consultants.

4.3.7.2 Scoping

The weakest point of the EIA process, as interpreted in this particular case, was the
lack of a formal scoping exercise. Although some elements of a scoping exercise were
implicit in the public consultation exercise, this served largely to develop the
decommissioning strategy and was not used to define the scope of the project.
Nevertheless it is not considered that any significant impacts were omitted from the
EIA.
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It is considered that a good scoping exercise for such projects will help to focus
attention on the key issues, and will avoid the unnecessary use of time and resources
investigating issues which are not considered significant.

4.3.7.3 Baseline

The assessment of impacts is based upon changes from the baseline conditions. The
selection of the baseline is therefore fundamental to the assessment process.

Although it is recognised that the selection of the baseline for such projects is not
always clear-cut, a clear choice should nevertheless be made. The reasons for the
choice should be given and the same baseline should then be used throughout the EIA.
If there are good reasons to adopt a different baseline for a specific issue, that baseline
must be defined and properly justified.

4.3.7.4 Alternatives

The EIA process itself did not consider alternative decommissioning strategies in any
detail, relying instead on the results of the public consultation exercise. Although the
consideration of alternatives in the public consultation was comparatively detailed, the
discussion of the environmental benefits of the various alternatives and reasons for
selecting the preferred option were only presented in very broad terms.

The assessment of alternative strategies in the EIA process does not require the same
level of analysis that is applied to the preferred option. Nevertheless, the reasons
leading to the choice need to be presented at a level of detail sufficient for the
decision maker to judge the reasonableness of the preferred option.

4.3.7.5 Assessment

Two important requirements for an adequate assessment of environmental impacts
are: evaluating the magnitude of potential impacts; and judging their significance.

As regards the evaluation of impacts, there is a strong tendency to assess each area of
potential impact in detail. However, it may be possible at the scoping stage to
determine the degree to which an area of potential impact should be assessed.
Preventing unnecessary use of resources can be assisted by tackling the second of
these two aspects – defining significance criteria. If an acceptable level of impact can
be defined for each area (e.g. at the scoping stage) then the EIA process should be
satisfied by a level of detail that demonstrates that the impact of the proposed option
in that area will not be unacceptable. That is, if a simplified analysis can demonstrate
that the impact in a particular area will be less than the already defined criterion for
acceptability, the objectives of the EIA have been met and no further detail should be
required in that area.

Having completed the assessment of each area of potential impact, in whatever level
of detail proves necessary for each, the significance of the impacts can then be
presented in terms of the selected criteria.
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4.3.7.6 Mitigation

The development of mitigation measures was not co-ordinated within this particular
EIA. Measures were either proposed during the public consultation exercise or were
developed independently by the specialist consultants.

There is a need within an EIA for central co-ordination of mitigation recommend-
ations. These need to be discussed and developed by the EIA project team and by
other functions within the implementing organisation, and clear commitments should
be made within the EIS and the planning application as to which mitigation measures
will be incorporated into the project.

4.3.7.7 Monitoring

Arrangements to monitor the future evolution of the site and its surroundings should
be outlined. These need to address all areas of potentially significant impact, not just
those associated with the physical containment provided by the safestore.

4.3.8 Role of the EIA

At the time of submission of the EIS for Trawsfynydd NPP decommissioning there
was no connection between the need for planning permission and the ongoing
regulation in terms of radiological and nuclear safety. At that time, the site operator
was required to prepare a decommissioning plan submitted to the Health and Safety
Executive under the terms of the site licence. Planning consent was only required for
certain aspects of the proposed work, such as the construction or significant alteration
of buildings. The EIA for Trawsfynydd was therefore undertaken as part of a planning
consent rather than for the decommissioning plan.

The current situation in the UK is described in the situation report in Appendix 1.4.
Since late 1999, the decommissioning of a nuclear power plant cannot be carried out
by a licensee until the Health and Safety Executive (HSE) has granted consent. An
EIA and an EIS will be required. The EIS must be made available to the general
public, and the HSE will also consult with a number of statutory consultees (e.g. the
environment agencies that have responsibility for radioactive discharges; local
government; and other statutory bodies). In arriving at a decision, the HSE must take
into account both the EIS and the responses received from statutory consultation
bodies and the public.

Separate land use planning permission will be required for works such as external
alterations to buildings, but it should not be necessary to undertake a separate EIA.
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4.4 Case Study 2: Greifswald (Germany)

4.4.1 Background

On the site of the Greifswald Nuclear Power Plant in the former East Germany, there
are eight Pressurised Water Reactors of the Russian VVER-440 family, the first of
which was commissioned in 1979. Units 1–4 are of the earlier VVER-230 model and
all had been operational. The other four reactors are of the VVER-213 model: Unit 5
had been operational, Unit 6 was nearing full commissioning, and the last two Units
had not been fully constructed. All the reactors were associated with a single turbine
hall.

The decision to take the power plant out of service was made in 1990. A decision was
taken to dismantle the plant, primarily to address the main local concern of continuing
employment. Because of concerns over the continuing availability of waste disposal
routes in Germany, and to avoid complications of loss of ability to return spent fuel to
Russia, a decision was taken to build a new on-site facility – called Interim Store
North (ISN) – to store both spent fuel and waste.

Further information on the case study is given in Appendix 1.7.

4.4.2 Development of proposals

Units 7 and 8 were quickly taken off the nuclear site licence as they were not yet
radioactive, and Unit 6 was closed off from the active area. Unit 5 remained within
the active area but was judged to be only mildly active. The low-activity environment
of Unit 5 is to be used extensively for development of the dismantling procedures.

Although the former East German site licence was valid until 1995 by German Law,
the requirement to secure a new licence provided an opportunity to obtain a licence
that covered as much of the decommissioning activities as seemed reasonable at the
time. This covered possession of plant, post-operational activities, and large-scale
dismantling works. Some consideration was given to a ‘safestore’ enclosure but the
ultimate decision was for immediate dismantling.

The decommissioning project can be considered in three main phases.

•  The post-operational phase comprising operation of all systems relevant to
the safe storage of fuel elements, the removal of fuel elements, dismantling
of inactive systems and decontamination

•  The dismantling phase comprising the dismantling of the contaminated
systems and the remote dismantling and conditioning of dismantled
material
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•  The site restoration phase consisting of the dismantling of remaining
systems, building decontamination and demolition, and site restoration and
adaptation for alternative use.

Central to the strategy was the construction of the ISN as this enabled dismantling
work to proceed in the secure knowledge that the components removed could be
further handled, decontaminated and stored on site. The Interim Store also provides a
similar function for components from a further shut-down power plant at Rheinsberg.
(An Environmental Impact Statement was prepared for this project as required by EC
Directive 85/337/EEC.)

It is anticipated that, on completion of the Greifswald decommissioning, there will
have been a total of seven separate licence applications, for:

1. Possession, decommissioning and dismantling of plant parts (turbine hall,
instrument hall of Unit 5) according to Section 7 of the Atomic Law. This
licence was granted on 30 June 1995

2. Demonstration dismantling of inactive components of Unit 5

3. Dismantling of plant parts in the controlled areas of Units 1 and 2

4. Dismantling of plant parts in the controlled areas of Units 3 and 4

5. Remote dismantling of Reactors 1–4

6. Dismantling of the Special Building Facilities 1 and 2, the common special
buildings, the refuelling machine and post-operational systems

7. Decommissioning and dismantling of the interim wet fuel store.

The application for construction of the ISN was an associated item; the application for
this licence was made in 1992 and the licence for operation was granted in February
1998.

Fuel was removed from the reactor core and stored initially in the reactor cooling
pond before transfer on site to the interim wet store. All fuel will eventually be
transferred to the ISN.

Planning of dismantling activities is carried out on a technical basis. Work started on
Unit 5 by the removal of contaminated items, to avoid activity spread, followed by the
removal of high radiation sources to reduce operator dose. Unit 5 is now being used to
demonstrate and develop dismantling and removal techniques. During dismantling,
major components will be removed from the primary circuit and transported to the
ISN where they can be handled without prejudice to ongoing dismantling operations
on the plant. In this way continuation of employment is better managed.

Local concern over employment was clearly a significant driver in formulating the
decommissioning strategy, as has been the desire to attract alternative technology to
the site. Some success has been achieved in the latter case and the medium-term
vision is now of a largely delicensed brown field site with nuclear activities ceasing in
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2008/2009 and with two gas turbine installations operating and nuclear activities
restricted to the ISN.

4.4.3 Radioactive waste management

A comprehensive inventory of active and inactive waste in a range of categories
resulting from decommissioning operations has been compiled. A total of 1800 t of
material must be handled, of which 570 t will be classified as radioactive. The activity
excluding spent fuel is estimated at 3.5E17 Bq.

Concern had been expressed that the threatened closure of the Morsleben waste
repository would prejudice decommissioning plans and a decision was taken to
provide alternative on-site storage capacity. The purpose-built ISN can accommodate
all types of waste package and treated and untreated wastes in addition to large
components and spent fuel storage arrangements. The waste management concept is
based on the removal of spent fuel and wet storage, followed by dry storage in casks,
interim waste storage on-site in the ISN, and further use of existing facilities if
economically justified.

4.4.4 Need for EIA

EIA has not featured prominently in decommissioning planning at Greifswald. There
was recognition of the need to take into account the EC Directive 85/337/EEC
together with such national laws and regulations on EIA including the 1996 Special
Legislation covering Environmental Impact for Nuclear Facilities. The need for a full
EIA was discussed with the local authorities of Mecklenburg-Vorpommern and it was
agreed that the process could be carried out at three levels. This approach was
possible since at the time it was not mandatory to undertake an EIA for the
decommissioning of nuclear facilities.

For all parts of the project an evaluation is made of likely environmental impact. If
after scrutiny the impact is shown to be minor or negligible, the assessment is
regarded as an amendment to the application and is automatically accepted and work
can proceed. If the works are considered to have significant impact, a fuller
investigation of environmental impact would be carried out followed by an
environmental impact check. In practice it has not yet been necessary to progress
beyond the agreed first stage of the process. In this context the term ‘project’ is
applied to a relatively small, clearly identified package of dismantling activity to
which the EIA procedure can be applied as appropriate.

4.4.5 Project Team

The Project Team comprises a single decommissioning engineer on the staff of EWN.
There is currently no provision to bring in specialist staff but this would be arranged if
deemed necessary.
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4.4.6 The EIA process

4.4.6.1 Scoping

The scope of individual environmental evaluations is best seen from the content list.
This covers:

•  A short description of the project: defining the boundary and starting conditions,
technical and radiological aspects including dose commitment, and a final
situation statement

•  Supporting documentation, covering personnel issues, flora, fauna, land, water,
atmosphere, landscape and cultural assets.

Each of the above aspects is covered in the short report and no attempt is made to
exclude any items from the study.

4.4.6.2 Baseline

Although the original decommissioning baseline would have been the state of the
plant at closure, the re-licensing date of mid-1995 is a significant stage and much of
the reported data uses the end of 1995 as a baseline. The baseline for individual
environmental evaluations is the state of the environs of the particular project at the
time the study commences although some historical data are also used.

4.4.6.3 Alternatives

Alternatives may be considered for technical reasons but environmental
considerations do not normally play a significant role in selecting between different
options. Normal reasons for selecting a different option would be technical status,
financial or dose commitment considerations.

4.4.6.4 Assessment

The assessment of impacts defined in the contents list is carried out by the
decommissioning engineer using standard effects/impact matrices and a judgement as
to whether an effect is ‘probable’, ‘possible’ or ‘unlikely’. The completed proformas
are reproduced in the environmental evaluation.

4.4.6.5 Mitigation

No mitigation measures for impacts have been identified as part of the environmental
evaluation process, the impacts examined being of such a low order that mitigation
was not considered necessary.
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4.4.6.6 Liaison with Competent Authority and public participation

The application to proceed with a particular dismantling project was made to the
environmental authorities in Greifswald representing the Federal State of
Mecklenburg-Vorpommern. The authorities established a ‘Nuclear Engineer Group’,
composed of 13 members, several of which represent environmental NGOs and other
social groups with the remainder being local elected officials, to advise on all aspects
of work at the power plant site. This Group was to advise the authorities if the
environmental impacts addressed in the documentation were considered unacceptable.
The Plant Director attended meetings of the Group, which was primarily seen as
supporting the Federal State authorities rather than the power plant.

No formal public participation took place in the sense of providing an opportunity to
the general public to express their views and/or have a say in the decision making
process with regards to the potential environmental impacts of the decommissioning
activities.

Opposition to the project came mainly from Greifswald through environmental NGOs
with which the company has not had any direct contact. It should be noted that the
local town is not Greifswald but Lubmin, from which no major opposition was
shown.

4.4.6.7 Decision

If the planned project is shown to have minimal environmental impact, the proposal is
accepted by the environment department and the plant given authority to proceed with
the works. The approved application is appended to the site licence. To date all
elements of the project subjected to this process have been deemed to have minimal
environmental impact.

4.4.7 Review of the Environmental Statement

There was no review of the EIS carried out by recognised environmental specialists.
However, the Nuclear Engineer Group appears to have a strong environmental bias
and could be expected to report any perceived adverse environmental effects.

4.4.8 Lessons from the Greifswald EIA process

4.4.8.1 Project Team

Although the scope of work required to prepare the environmental evaluations is
limited and the information search and evaluation required is now routine, it is
inadvisable for one individual to have sole responsibility for the activity. Some effort
should be made to widen consideration of environmental impact and to ensure
continuity of work in the event of the person being unavailable.
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4.4.8.2 Scoping

No attempt is made to scope items out of the analysis, except in where elements in the
assessment proforma remain unfilled. Some attempt might have been made earlier in
the decommissioning project to review those aspects that clearly had no function in
relation to activities on the Greifswald site. The long-term effect of scope reduction
would, however, have had minimal impact on the work now being undertaken.

4.4.8.3 Baseline

In view of all the organisational and wider changes associated with the work at
Greifswald, it is not surprising that a common baseline date was not followed. For a
full project EIS, prepared in advance of project approval and licensing, a clear
baseline would be desirable.

4.4.8.4 Alternatives

The environmental evaluation process itself did not identify alternative
decommissioning strategies. The overall strategy was identified early in the process
and subsequent analysis is based on a clear technical perspective with little or no
opportunity to change the scenario. At a project level, fine details of work to be
undertaken might possibly be influenced by environmental considerations, the method
resulting in least impact being selected in order to ease the approval process.

4.4.8.5 Assessment

The assessment is largely judgmental rather than quantitative. Some numerical
statistics would be helpful to enable the utilisation of the process on other
decommissioning projects.

4.4.8.6 Mitigation

The development of mitigation measures was not an outcome of the environmental
evaluation process.

4.4.8.7 Commentary

Although strictly consistent with the relevant legislation, the concept of seeking
approval for small work packages, with demonstrable minimal environmental impact,
fails to create a system whereby the total environmental impact of the
decommissioning project is assessed and appropriate remedial work or mitigation
procedures are put in place. This methodology could not be considered to represent
good practice within the EU.

4.4.9 Role of EIA in the decommissioning consent process

When the decommissioning project started, there was no requirement for a formal
EIA. At the time of re-licensing in 1995, the need for some form of EIA was
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recognised and a procedure for assessment and approval was agreed with the local
authorities. The process developed facilitates the consent process and, provided that
the potential for significant environmental impact is reported to be small, the process
allows dismantling work to progress unhindered.

4.4.10 Public communication and public participation issues

The opportunities for public participation were limited to the views expressed through
the Nuclear Engineer Group to the local authority. The company did not consult the
public at any stage of the decommissioning process, nor did it provide any wide-
spread information (except for a small space within the technically-oriented exhibition
at the Visitor Centre). Such a decision making process would not be possible now
under the amended EIA Directive which would oblige public access to the EIS as well
as an opportunity for public consultation.

Although the decommissioning process has not proved very controversial, the
provision of greater opportunities for public participation would provide a framework
more consistent with the principles of transparent and informed decision making
being promoted by the European Union and the international community.

4.5 Case Study 3: Vandellós 1 (Spain)

4.5.1 Background

Vandellós 1 is a 497 MW gas graphite type nuclear power plant located in the
Province of Tarrragona (Catalonia). Its construction by the joint French/Spanish
company HIFRENSA began in 1967 and it started operating in 1972.

The plant suffered a turbine fire in 1989 that was rated at level 3 on the INES nuclear
event scale. In 1990 the Energy Directorate General decided to suspend the operating
permit and set the conditions for its subsequent decommissioning.

The Spanish national radioactive waste company ENRESA was made responsible for
dismantling the plant and has drawn up the decommissioning and dismantling plan
which was submitted to the Ministry of Industry and the Nuclear Safety Council. An
EIA was completed as part of this preparatory work.

ENRESA is responsible for the dismantling and waste treatment, with active waste
being consigned to the LLW/ILW repository operated by ENRESA at El Cabril in
Cordoba. Regulatory matters are addressed by the Nuclear Regulatory Council and
research into decommissioning processes is sponsored by CIEMAT. ENRESA
assumed ownership of the site and plant for a 5-year period to take on the
decommissioning phases 1 and 2 and will return the site to HIFRENSA thereafter.

The table of Contents of the EIS is given in English in Appendix 1.8.
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4.5.2 Development of proposals

Although the power plant was formally closed in 1990 it took eight years for
decommissioning plans to be prepared and approved. Decommissioning proper started
in 1998 although the spent fuel had all been removed by this time, the fuel elements
leaving site mainly by 1994 with the final fuel shipment being in 1997.

The decommissioning proposal was for the construction of a safestore followed by a
period of monitoring and maintenance. Final dismantling, decommissioning and site
clearance will follow some years later, allowing time for radioactive decay to reduce
the radionuclide inventory and the doses consequent upon decommissioning
operations.

Following post-operational cleanout, the removal of spent fuel and the treatment of
operational wastes including the graphite components from fuel elements, by 1998 the
plant was ready for Stage 1 decommissioning. The plan is for stage 2 to follow in
sequence but for work then to be suspended, perhaps in 2003, for a period of 25 to 30
years before final site clearance.

Stage 1 activities include the preparation of infrastructure for removal or reuse as
appropriate and some decontamination. Radioactive wastes will be appropriately
treated, packaged and consigned off site, and the remaining reactor vessel sealed.

During the following care and maintenance period the reactor vessel will be
maintained in a hermetically sealed state, with occasional monitoring, and much of
the site, about 80% in total area, will be returned to alternative uses. Equipment and
infrastructure such as the switch-gear compound and cooling water supplies will be
maintained in case a further power plant should be built on the site.

The visual impact of the plant on the coastline is to be significantly reduced. The
concrete shield around the reactor vessel is being sealed and the building surrounding
it will eventually be removed. This will reduce both the height and diameter of the
residual structure. The plant will then be left in this latent state until Stage 3
operations commence when the plant items can be demolished and removed with a
significantly reduced radiation dose commitment.

This plan for immediate stage 1 followed by stage 2 and deferment of stage 3 was
submitted by ENRESA to the Ministry in 1994. Over the next few years preparations
continued and authorisation for dismantling to commence was given in January 1998.

Employment was perceived to be the main local concern. Staff numbers have dropped
from 350 when the plant was operational to about 100 currently and a planned 50
during the latency period. At the time of the case study there were also about 300
external contractors working on site. Local employment will again be a consideration
in 2002 unless an alternative plant is to be constructed.
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There was public agreement to the need to dismantle Vandellós 1, reservations about
the continuing operation of Vandellós 2, and a desire to have a (non-nuclear) power
plant on the site as a replacement.

4.5.3 Radioactive waste management

Waste management practices build upon the arrangements used during plant operation
and are appropriate for LLW and ILW. For free release inactive waste, however, a
new facility has been installed which will allow rapid clearance monitoring of
packaged waste for off site disposal. The provision of this equipment was seen as
essential to the smooth running of the decommissioning activities. Final agreement on
clearance levels for free release is however still awaited. Over the next few years
nearly 300,000 tonnes of material will be handled, although only 2000 tonnes of this
will be characterised as radioactive waste and treated appropriately.

Waste is largely consigned off site in an unconditioned state as significant radioactive
waste conditioning facilities have been build at the El Cabril site. Other wastes are
transported to facilities for treatment, storage or disposal as appropriate. The facilities
include compaction, cementation and incineration capability. It is essential that the
type and origin of waste consigned to El Cabril is appropriately recorded.

4.5.4 Need for EIA

EIA considerations arose from EC Directive 85/337/EEC which was deemed to apply
to NPP decommissioning operations. The requirement to prepare an EIS can thus be
regarded as ‘self imposed’ by ENRESA.

The EIS is to be submitted to the Ministry of the Environment, Industry Authorities
and the Local Authority. Because the licence application is made locally, the Local
Authority has the final word on approval.

4.5.5 Project team

The EIS was prepared by INITEC under contract to ENRESA. INITEC is an
engineering and environmental consultancy based in Madrid and was responsible for
assembling and co-ordinating the project team.

4.5.6 The EIA process

4.5.6.1 Scoping

There is no formal requirement for an EIS and so no guidance on scope exists. The
scope of the EIS was eventually jointly agreed between ENRESA, the project team
with INITEC and the Ministry of Environment. The content of the report, as finally
published, is extensive and exhaustive.
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4.5.6.2 Baseline

The baseline for the EIA was the state of the plant after the full removal of spent fuel
from the site. In effect this was almost complete in 1994 when the EIA work
commenced, but a small number of spent fuel shipments continued into 1997.

4.5.6.3 Alternatives

The technical alternatives considered during the planning stage were guided
principally by decommissioning experience on gas graphite reactor systems outside of
Spain (particularly in the UK, France and the USA) and by radiation dose
considerations. EIA considerations did not feature significantly in the decision making
process.

Only four alternatives of a general nature were considered. These were various
combinations of demolition options and of either ‘static confinement’ (completely
sealing the reactor containment) or ‘dynamic confinement’ (maintaining a depression
produced by an induced ventilation system in a closed circuit). The first of these
alternatives was eventually selected:

1. Demolition of the unnecessary buildings; static confinement of the reactor
containment vessel

2. Demolition of the unnecessary buildings; dynamic confinement of the reactor
containment vessel

3. No demolition of buildings; static confinement of the reactor containment vessel

4. No demolition of buildings; dynamic confinement of the reactor containment
vessel.

4.5.6.4 Assessment

Once the scope of the EIA had been defined, the detailed work and assessment
continued according to the detailed and agreed scopes of work. Check-lists, matrices
and expert panels were all used as appropriate to evaluate the environmental impact of
the proposed activities. There was no external quality check or evaluation before the
report was submitted to the relevant authorities for comment.

4.5.6.5 Mitigation

Mitigation measures were proposed where the environmental consequences of
planned operations were deemed unacceptable. Two areas in particular were
perceived as worthy of more extensive investigation and possible mitigation. These
were noise and airborne particulates from concrete crushing operations. No major
mitigation measures were proposed, as these were not deemed necessary. Minor
mitigation measures were proposed to reduce exposure to noise and dust particles by
confinement of the crushing machine and sprinkling of water to reduce dust
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concentrations. It was also proposed to insulate the open areas where materials were
to be stored in order to prevent soil and groundwater contamination; channels were
also considered to deviate water flows for their subsequent analysis and treatment (if
necessary). Procedures were developed for the handling of hazardous materials if
these were encountered.

Concerning the mitigation of radiological impacts, the measures considered were the
implementation of previously existing procedures (during operation) such as the
radioactive effluents control procedure, procedures for radiological monitoring
controls, and accident prevention procedures.

4.5.6.6 Monitoring

An Environmental Monitoring Plan was proposed which considered mainly the
monitoring of noise levels and dust particulate concentrations, as well as the definition
of corrective measures to take if unexpected impacts are encountered. This Plan also
considers the monitoring of possible leachates from open-air storage areas.

The Environmental Radiological Monitoring Plan considers mainly the monitoring for
the ongoing integrity of the hermetically sealed reactor shield. This will be carried out
every five years.

4.5.6.7 Liaison with Competent Authority and public participation

The legislation establishes that the EIS must be made publicly available for 30 days
(with prior notification given in the Official Gazette) and the public are given an
opportunity to submit their comments to the Competent Authority.

The official public participation procedure was followed and the developer (i.e.
ENRESA) also undertook an extensive participation and consultation initiative with
the local governments.

The EIS was submitted to the Competent Authority on August 1996. It was then made
available for public consultation with a previous notification in the Official Gazette;
no major opposition comments were submitted. Consultations were also undertaken
with other relevant sectoral authorities and the finished EIS was distributed to more
than 100 local organisations for comment.

The need to publicise the proposed work to the local population was recognised early
in the process. A touring mobile exhibition was used with good effect to communicate
with all villages in the local area. A local newsletter has been produced on a regular
basis and there is extensive coverage of work on site on local radio and television.

As well as the official consultations undertaken by the Competent Authority, the
developer has maintained an ongoing dialogue with representatives from the local
governments.
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The Mayor of l’Hospitalet de l’Infant (the nearest local town) created a Commission
which would interact with the developer during the whole decommissioning process.
The Commission is formed by the five Mayors of the municipalities included in the
so-called ‘nuclear area’ (i.e. those municipalities within a 10 km radius of the NPP),
environmental authorities, representatives of NGOs, business associations, tourism
interest associations, community groups, etc. The Commission presents technical
reports to ENRESA and discusses these in periodic meetings (every three months) in
order to resolve any controversies and concerns.

The creation of the Commission was mainly the initiative of the Mayor of l’Hospitalet
de l’Infant in his role as President of AMAC and COMUN. AMAC is the national
association of Municipalities affected by NPPs; COMUN, on the other hand, is a
similar association but with representation only of those municipalities where power
plants are situated. AMAC and COMUN are members of a European network of
similar associations, GMF. This initiative has proved to facilitate a smooth and
transparent decommissioning process.

AMAC has played a major role in interacting with the national authorities and
developers in meeting the needs and concerns of the affected municipalities. As an
organisation they ensure not only that information is provided to the population
regarding the NPPs and the dissemination of emergency plans, but are concerned also
with the socio-economic issues around an NPP. As most of the NPPs in Spain are
located in economically-depressed areas with high unemployment, AMAC seeks to
diversify the economic activity of the area (so that the local economy will not stall
with the closure of the NPP) and provide advice to affected workers on alternative
schemes (e.g. early retirement, favourable severance schemes, employment in other
NPPs).

4.5.6.8 Decision

The decision was reached in 1997 that the submitted EIS was accepted by the
Ministry of the Environment and this decision, together with other authorisations from
the CSN led to approval for decommissioning work to commence being given.

4.5.6.9 The Environmental Impact Statement

A checklist outlining the scope of the EIS and based on examination of the full
contents of the report is presented in Annex H.

4.5.7 Lessons from the Vandellós EIA process

4.5.7.1 Scoping

As can be seen from the EIS contents list, the scope of the EIA is extensive and
exemplary. Recognising that it was based on agreement between all the concerned
parties rather than a prescriptive list shows the value of recognising legitimate
interests and contributions.
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4.5.7.2 Baseline

The choice of ‘clear of spent fuel’ as the study baseline was logical, although this was
disturbed when later shipments of spent fuel were found to be required.

4.5.7.3 Alternatives

The four technical alternative decommissioning strategies, and the process used to
determine the preferred option, were appropriate.

4.5.7.4 Assessment

It is not clear that there was a level of technically competent scrutiny of the EIA – for
example, a formal Peer Review.

4.5.7.5 Mitigation

Mitigation measures were identified for just two areas and were undertaken with a
view to benefiting the local environment.

4.5.7.6 Monitoring

Arrangements for monitoring focus on those areas identified for mitigation. For
radiological monitoring the process was seen as a routine extension of procedures in
place during plant operation rather than the imposition of a new regime. The only
exception to this was the need for 5-yearly integrity checks on the hermetically sealed
vessel.

4.5.7.7 Commentary

The process of conducting the EIA, presenting the results to the public and acting on
the discussions, seems to have worked well in this case. Work is proceeding with the
support of the local population and with little concern about environmental damage.

4.6 Additional Case Studies of Consultation and Public Participation

Although any permitting process finds benefits from having transparent and
interactive communication processes with the public, the effectiveness of the most
adequate mechanisms is demonstrated in controversial projects. Due to their nature,
decommissioning projects for existing nuclear reactors tend not to be as controversial
as projects for new development. As there is general acceptance of the need to
decommission nuclear reactors at the end of their operating lives the concerns that
emerge relate mainly to associated impacts such as employment in the local
community, visual impacts and the decommissioning strategy.

A review was undertaken of case studies of controversial projects in order to identify
good-practice in public participation and consultation. The experience regarding
public participation and consultation from the following case studies was reviewed:
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•  Hazardous waste incinerator in Garé, Hungary (Palerm, 1999a)

•  Secondary reserve power plant in Litér, Hungary (Palerm, 1999a)

•  Madrid-Valencia motorway, Spain (Palerm, 1999b)

•  Solvay’s hazardous waste incinerator, Spain (Palerm, 1999b)

•  Municipal waste disposal facility siting, Switzerland (Webler et al, 1995)

•  Hampshire waste management strategy, UK (Petts, 1995, 1997)

•  Heathrow airport terminal 5, UK (Ng and Sheate, 1997)

•  Manchester airport second runway, UK (Ng and Sheate, 1997)

•  Replacement airport at Chek Lap Kok, Hong Kong (Ng and Sheate, 1997)

•  Siting of a hazardous waste site, USA (Lynn, 1987)

•  Siting of a solid waste treatment plant, Japan (Harashina, 1996)

•  NPP decommissioning cases, USA (Cameron, 1996)

•  Siting of a nuclear waste treatment facility, Spain (Molina, 1996).

These case studies cover a range of sectors and not all refer to the EIA process.
However, the lessons to be drawn from them all point to the same principles for
public participation.

Early participation is key to an effective public participation process. In the case of
EIA this generally means providing an opportunity for the public to comment on the
scope of the EIA, with ongoing public participation throughout the entire EIA
process. Early involvement allows the identification of the key concerns at a time
when these can be adequately integrated into the preparation of the EIS.

The following examples and quotations illustrate these principles.

The EIA process for the second runway at Manchester Airport (UK) included
consultations on the scoping report, which contributed to a better identification of the
key issues: The public has made a considerable contribution to identifying and
predicting the potential environmental impacts of this proposal (Ng and Sheate,
1997).

Although not strictly a scoping phase, the permitting process for Litér’s secondary
reserve power plant in Hungary included a public hearing prior to the preparation of
the EIS. This process helped to reduce the potential conflicts with the local authorities
and gave an opportunity for the public concerns to be conveyed and thus be included
in the EIS preparation (Palerm, 1999a).

Transparency is another major element of best practice in the case studies. Opaque
decision making processes generate suspicion and promote conflict. Such was the
case in the permitting of Solvay’s hazardous waste incinerator in Spain (Palerm,
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1999b). During the process for Solvay’s incinerator, very little time was allowed for
the review of the EIS (10 days although extended for another 10 days due to
complaints) and no further opportunities for public involvement were offered.

The EIA for the Madrid-Valencia motorway also presented restricted opportunities for
participation and gave the impression of an opaque decision making process, e.g. most
of the comments presented by the general public and statutory consultees in support of
one of the proposed alternative routes were neglected in the decision making process.
This gave the impression that the public consultation process was undertaken to meet
a legal requirement but there was no willingness to take any views into account
(Palerm, 1999b).

The EIA for the hazardous waste incinerator in Garé (Hungary) also restricted the
opportunities for public involvement, resulting in the exacerbation of the conflict with
the neighbouring communities, and eventually led to legal actions (Palerm, 1999a).

On the other hand, the cases in which the EIA process has been opened to public
scrutiny and participation beyond the usual legal requirements of making the EIS
publicly available for consultation, helped to reduce conflicts and encouraged
consensus-seeking and co-operation amongst the different stakeholders.

ENRESA has had very positive experiences in keeping on-going communication with
the local authorities. This was made evident in the Vandellós case study (Section 4.5
and Appendix 1.8) and was also the case in the siting of their repository for low- and
intermediate-level radioactive waste at El Cabril (Molina, 1996). Such actions
included early contact with the local authorities to explain the proposed development
and gather the community’s concerns in order to address them in the definition of the
project. The potential conflicts were avoided by allowing for a two-way
communication process to take place, identifying key concerns and addressing them
appropriately.

The decommissioning of NPPs in the USA has also found the advantages of opening-
up the decision making process to a wider public scrutiny: We have found that
bringing community leaders, including citizen group advocates, to the table has
resulted in public meetings where community questions and concerns can be
addressed in a constructive manner. (Cameron, 1996).

Some cases have shown the failure of ‘paternalistic’ and ‘technocratic’ decision
making processes. The evidence suggests that decisions should not be regarded as the
sole domain of technical experts. Some cases show that the public can have a very
valuable input if provided with information and given an opportunity to have a say in
the decision making process.

These case studies show the importance of providing for a mix of participation
techniques, including two-way communication mechanisms. One-way communication
mechanisms (e.g. leaflets, exhibition centres, providing an opportunity for the public
to send written comments) are most effective when combined with other mechanisms
that allow dialogue to take place amongst the different stakeholders. Some of these
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mechanisms, such as the Citizens’ Advisory Committees or the Community Advisory
Fora have given positive results.

The siting of a solid waste treatment plant in Komae, Tokyo (Harashina, 1996) began
with a conflict over the originally proposed site; a Citizens’ Committee formed by 12
citizens and 6 experts was formed to review the construction plan. This committee
was expanded when the potential sites were narrowed down to two, and further
discussions led to a consensus over the originally proposed site. This process
benefited from several mechanisms to disseminate information and provide
opportunities for the public to convey their views: more than 50 conference meetings,
workshops, citizens’ meetings etc. were held. Although the original proposal was
reaffirmed, this case study shows the importance of involving the public and giving
them an opportunity to engage in a learning process which allows them to make
informed opinions and which, at the end of the day, results in the avoidance of
conflict, costly delays and perhaps the abandonment of otherwise good proposals.

The process of siting hazardous waste management sites in North Carolina (Lynn,
1987) was greatly enhanced by giving an opportunity to the public to have an active
role in reviewing the pertinent documentation and having a say in the decision making
process through the formation of Citizens’ Advisory Committees. The lessons from
the Komae waste treatment plant were confirmed here as well.

Community Advisory Fora (CAFs), modelled on the Citizens’ Advisory Committees,
were key in the definition of the waste management strategy in Hampshire, UK. The
application to build an incinerator in Portsmouth (Hampshire) started with significant
public and political opposition. The initial attempt to obtain the siting permit was
characterised by a paternalistic attitude of the County Council and the use of one-way
communication mechanisms. Although public meetings and exhibitions were
arranged, there had been little real effort to listen to people’s views and to take them
on board during the development of the proposal. (Petts, 1995, 1997).

The County Council then decided to create CAFs in order to help define the waste
management strategy. The CAFs were created with wide representation from different
groups, a mix of ages, genders and ethnic groups, and a mix of both ‘environmentally
alert’ people and those who had previously expressed no interest. The activities of the
CAFs included input from independent experts during public seminars as well as on-
going meetings with the developer. Other communication activities took place as well,
such as a public information campaign (including exhibitions, newsletter, displays,
media campaigns, telephone hotline) and the running of a questionnaire across the
county. Such an initiative helped create understanding of the other parties’ concerns
and eventually led to the County specifically requiring tendering companies to include
a ‘no incineration’ option in their proposals (Petts, 1997).

The benefits of mechanisms which promote ‘social learning’ is also shown in the case
of the siting of the municipal waste disposal facility in Aargau, Switzerland (Webler
et al, 1995). In this case use was made of a public participation model which included
citizen panels, stakeholder group participation in designing decision options, expert
witnesses and an expert group Delphi process. The public was given an opportunity to
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express their concerns early in the decision making process; the alternatives were
drawn up by a group of technical experts as well as the developer, and later assessed
by the public through Citizen Panels. The public engaged in a learning process
through an ongoing dialogue and flow of information amongst the different parties.
Eventually a consensus was reached on the appropriate siting for the facility.

4.7 Overall Conclusions from Public Participation Case Studies

Although the above case studies represent a diverse range of projects and need to be
evaluated in the light of the specific local situation a number of key common aspects
can be identified. Two essential features of best practice are concerned with the early
phases of assessment and the approach taken to public participation. These are
specifically addressed by the EIA process outlined in Section 2 of Volume 2 of this
report.

Considerable time and resources need to be invested in the start-up phase, in order
that the EIA makes a positive contribution to the design of the project and the entire
decision making process. The approach taken during the scoping phase will be a key
determinant of the overall success of the EIA. It is during this early assessment period
that consultation procedures and on-going monitoring programmes are established.
Ensuring that all the essential technical, administrative and project management
aspects are included at the beginning of the project will greatly assist the EIA process.
In contrast, an EIA that is undertaken without proper preparation is likely to omit
certain issues and is unlikely to gain public confidence or support.

The case studies show how adequate mechanisms for public participation can help to
reduce or avoid potential conflicts and ultimately result in better decisions. Examples
with limited participatory opportunities ended-up in lengthy processes, exacerbated
conflict and court actions.

In the three main case studies considered (Trawsfynydd, Greifswald and Vandellós 1)
the consultation process was focussed mainly at local groups and local individuals.
This process occurred to a greater or lesser extent outside the EIA process. The study
concluded that best practice would be to integrate these processes, as part of an
ongoing exercise throughout the EIA, and also to involve interested parties outside the
immediately affected region. Nonetheless, the study found that, for Trawsfynydd and
Vandellós 1, there was broad acceptance of the decommissioning strategy amongst
the local communities concerned, with socio-economic factors (especially local
employment) being a key factor. For future decommissioning projects it is possible
that a wider range of factors will be important.

Based on all the case studies considered, the starting point for adequate public
participation should be a recognition by both the developer and the authorities that
public participation will lead to an improved decision making process. It is important
that the developer takes a pro-active approach and that decision making processes are
transparent, so the public feel that their concerns are being addressed.
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The opportunities for participation should start early in the decision making process,
as is required by the Aarhus Convention. Provision of information is a key
requirement at this stage, as the public needs to form an opinion on the issues at stake.

The case studies show that consensus can be facilitated by giving the public an
opportunity to engage in ongoing two-way communication with all stakeholders, and
by providing public access to information needed to adequately assess all of the issues
relevant to the proposal. The case studies provide examples of participatory
mechanisms that gave positive results when applied. These include Citizens’ Advisory
Committees, ongoing bilateral meetings, involvement of independent experts and a
continuous information process.



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Volume 1 June 2001

Page 71

5 ROLE AND RESOURCE REQUIREMENTS

The analyses presented in the preceding sections are drawn together here, to identify
the key considerations and resource requirements of EIA for nuclear power plant
(NPP) decommissioning. Detailed guidance and an example EIS are presented in
Volume 2.

5.1 EIA in NPP decommissioning and in NPP construction

In the European Union it has been mandatory since 1988 that an EIA is undertaken
prior to consent being given to begin construction of a commercial nuclear power
plant although it is recognised that some Member States carried out EAIs for NPPs
much earlier, e.g. France in 1977. That assessment should address impacts during the
complete life cycle of the plant including the decommissioning phase. Alongside the
EIA process, Member States and Applicant Countries have separate licensing
procedures, under nuclear safety legislation, requiring the development of a Safety
Case for the plant. The Safety Case comprises the arguments provided by the
developer to demonstrate to the relevant authorities that the plant can be operated, and
decommissioned, in accordance with the requirements of the Member State. This
should be a ‘live’ document, i.e. it needs to be kept up-to-date, throughout the lifetime
of the facility, to reflect the actual state of the plant. Associated with the Safety Case
there is normally a ‘decommissioning plan’ which inevitably becomes more detailed
as the decommissioning phase is approached.

Most nuclear power plants in Member States and in the Applicant Countries were
constructed prior to 1988 and therefore an EIA will not have been required as a
condition of development consent. The 1997 amendment to the Directive ensured that
the EIA process must nonetheless be applied to the decommissioning phase of all
commercial reactor plants from March 1999. Separate consent procedures, relating to
nuclear safety and environmental impact, are therefore applied during
decommissioning in most Member States and Applicant Countries, as discussed in
Section 3 of this report.

There will inevitably be a degree of overlap between the EIS and the Safety Case
documentation, regardless of whether an EIS is produced prior to construction and
subsequently modified before decommissioning, or where an EIS is produced
specifically for decommissioning. Some Member States aim to reduce the amount of
duplication by using the EIS to provide an overall documentation framework, e.g. in
the form of a document hierarchy, with the Safety Case documents providing the
detailed assessment of potential impact on human health required as part of the EIA.
This study supports such an approach.

The process of collecting information needed to undertake an EIA for
decommissioning will necessarily include a comprehensive monitoring exercise to
characterise the hazards remaining in the facility at the start of the decommissioning
phase.
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As well as beginning the process of hazard characterisation it may be appropriate, as
soon as possible after the plant is shut down, to begin monitoring certain
environmental parameters to establish baseline values. The baseline chosen for the
EIA process should be clearly justified.

Much of the information necessary for hazard characterisation and for establishing the
environmental baseline may already be available in documentation supporting the
operational Safety Case. This is because many of the hazards existing during reactor
operation (particularly those resulting from planned or accidental releases of
radioactivity) will apply during plant decommissioning, though normally to a lesser
extent than when the plant is in operation, e.g. because of the reduced inventory of
radioactive materials and the absence of high pressures and temperatures in the
coolant circuit. In many cases the supporting documentation will therefore include a
detailed description of the site conditions, including hydrology, geology, meteorology,
fauna, flora, land use, population density and on the population groups most affected
(critical groups) although the continued validity of these must be confirmed.

Many activities undertaken during decommissioning do not occur to any significant
extent during plant operation, and safety and environmental assessments undertaken
during operation clearly will not be relevant to assessing impacts from these activities.
Such activities relate to extensive decontamination activities, cutting and handling of
large items of equipment and dismantling and removal of safety systems all of which
may contain or be contaminated by radionuclides. These aspects will need to be
addressed by both the EIA and the Safety Case required by the nuclear regulators and
the associated decommissioning plan.

5.2 Decommissioning Options

There is a range of possible approaches to decommissioning a nuclear power plant
(IAEA 1999) from immediate dismantling of the plant and removal of all radioactive
materials allowing unrestricted release of the site to an option of in situ disposal
involving encapsulation of the reactor and subsequent restriction of public access.

An intermediate option consists of a limited amount of early dismantling and
conversion of the plant to a safe state. Full dismantling and reinstatement of the site
will take place at a later stage. The degree of dismantling in the early stages of the
project and the time period before completion of the decommissioning works will
vary according an assessment of relevant factors. Such an intermediate option is
called ‘deferred dismantling’.

The EIA process requires information to be provided on the main decommissioning
alternatives considered by the proponent and the reasons for the choice of the
preferred alternative, taking account of environmental effects (Article 5(3)). An
implication of this requirement is that the process for selecting the decommissioning
strategy is relevant to the adequacy of the overall EIA process. The considerations
relevant to the choice of alternatives may include:

•  economic factors (e.g. implications for local employment);
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•  the physical status of the power plant, including the structural integrity of
buildings and equipment, radioactive inventory and levels of contamination;

•  options for management of radioactive and chemical wastes, especially the
availability of necessary interim and/or waste disposal capacities;

•  national requirements relating to minimising the generation of secondary wastes;

•  practicability of measures to minimise environmental and safety impacts;

•  ongoing availability of personnel with appropriate knowledge of the plant; and

•  potential future uses of the site.

The views of the local community and other interested parties will be important in
arriving at a preferred strategy. Volume 2 of this report develops an outline approach
to dealing with this issue and discusses mechanisms for public involvement in the
selection process. The detailed approach will depend on circumstances local to the
plant and the cultural norms in the relevant country. An approach for choosing
between potentially conflicting environmental and safety costs and benefits applying
to different decommissioning strategies is suggested. It is proposed that an explicit
scoping exercise is undertaken during which feasible engineering alternatives are
defined and a preferred alternative or alternatives selected for detailed assessment.

It will be important that the detailed design of decommissioning work takes account
of the EIA, as the latter will be helpful in developing the proposals and arriving at a
design that minimises the overall environmental costs and maximises the
environmental benefits. The EIA process therefore needs to begin early in the project
planning stage.

The process of dismantling large amounts of equipment and buildings will introduce
hazards not experienced during the operational phase of a nuclear power plant,
including generation of radioactive dust. The selection of dismantling techniques is
therefore important in itself. For example, thermal cutting methods generate large
quantities of radioactive aerosols, but may nonetheless be appropriate where remote
dismantling is necessary owing to high radiation levels. Underwater cutting methods
have the advantage of enhanced radiation protection, because of reduced generation of
aerosols and the shielding effect of water but may lead to significant quantities of
liquid radioactive waste.

Immediate dismantling of a nuclear power station involves the generation, handling,
treatment and conditioning of large amounts of solid and liquid radioactive waste, e.g.
at the Greifswald plant it was necessary to construct a special building for waste
treatment and conditioning and interim storage of some equipment, such as steam
generators, dismantling of which will occur later. Although the option of safe
enclosure avoids hazards associated with dismantling processes, it does introduce
other factors associated with the need to deny access to the site and the ongoing risk
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from potential releases of radiation resulting either from natural events or caused by
human intrusion.

It is worth noting that the three studies found that significantly different
decommissioning strategies were being applied in each case. At Vandellós 1 and
Trawsfynydd the preferred strategy is delayed dismantling, i.e. early removal of plant
from peripheral buildings and their demolition and removal, and safe enclosure of the
reactor building followed by later site restoration. A significant difference between
the two stations is that the duration of intervening ‘care and maintenance’ period at
Vandellós is 25-30 years whereas the corresponding period at Trawsfynydd is of the
order of 100 years. At Greifswald the preferred strategy is to proceed to early
dismantling and site restoration.

Key considerations identified at Trawsfynydd included:

•  the need to maximise the number of jobs on the site in the short term;

•  the visual impact of the site within the National Park in the long term;

•  the higher costs associated with immediate dismantling and

•  the absence of interim storage for long-lived intermediate level waste in the UK.

At Greifswald the need to maintain high levels of employment at the plant was also a
significant consideration.

The relevant issues at Vandellós included:

•  minimising radiation dose to the workforce;

•  implications for local employment;

•  reducing the visual impact of the plant on the coastline; and

•  preservation of infrastructure in case a further power plant were to be constructed
at the site.

The process of determining and assessing impacts and the development of mitigation
measures are discussed in detail in Volume 2 of this report.

5.3 Role of EIA in Decommissioning

The responsibility for undertaking an EIA normally rests with the organisation
seeking development consent for that project. In the particular case of a nuclear
decommissioning project this will be the organisation that is responsible for the
decommissioning work. In some cases the latter is the same organisation that operated
the facility; in other cases (e.g. ENRESA in Spain) a different organisation is
responsible, perhaps on behalf of the State, for decommissioning nuclear facilities.
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As was discussed in Section 3, the competent authority for the EIA may or may not be
the same authority that regulates nuclear activities on the site, i.e. the nuclear safety
regulator. Regardless of whether there are one or more decision making authorities the
process of site regulation is separate from the EIA process in all the countries
considered by this study, though inevitably there will be overlaps between the EIS and
the Safety Case and supporting documentation such as the decommissioning plan.

There are two main possible approaches to the consent process for decommissioning,
depending on the role of EIA in the overall process. Some states have established the
EIA process as a top level process controlling all other permitting and development
control processes (e.g. Austria and the Netherlands). In other states, including most of
the Applicant Countries, the EIA forms part of the site licensing and nuclear safety
regulatory regime.

As regards the documentation required by the different consent processes, one option
is for all documentation relating to the safety, environmental and economic
justification for a proposal to be brought together in a hierarchical EIS, with detailed
safety and environmental assessments being part of the hierarchy, though focused on
the specific requirements relating to nuclear safety or environmental protection. The
consultation requirements associated with the EIA mean that interested parties will
have access to all relevant documentation, though most will focus on the particular
documents, or levels in the document hierarchy, of specific interest to them. It seems
likely that a single consolidated document along these lines would also fulfil the
information requirements related to Article 37 of the Euratom Treaty, which requires
Member States to provide information relating to plans for the disposal of radioactive
waste.

An alternative approach to the above is to maintain a strict separation between the EIS
and the Safety Case documents. Where the competent authority for the EIA is not the
ultimate decision maker the latter (usually the regulatory authority) will be expected
to take account of the views of the competent authority before allowing
decommissioning to proceed. It is suggested that this approach is less satisfactory than
the first option discussed above, e.g. because the ultimate decision maker may not be
directly involved in the EIA consultation process. The importance of the EIA may
therefore be diminished. Other problems or confusions may arise due to the need to
provide separate, overlapping, reports to the safety authorities and the EIS competent
authority, e.g. because of the additional effort required for their preparation and
review. However, in most states the EIA and nuclear safety regulatory systems are
separate and require co-ordination between different authorities.

5.4 EIA Process

A process for undertaking EIA for nuclear power plant decommissioning and an
example EIS are developed in Volume 2 of this report. Discussion in this section is
limited to general considerations, which are then reflected in the process outlined in
Volume 2.
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5.4.1 Screening

Under Article 4 and Annex I of the amended EIA Directive EIA is mandatory for
nuclear power stations and other nuclear reactors whose maximum power exceeds 1
kilowatt continuous thermal load. A screening procedure may be necessary to
determine if an EIA is required for other nuclear facilities, or for changes or
extensions to nuclear decommissioning projects that may result in significant
environmental impacts. Volume 2 of this report considers the impact factors relevant
to other nuclear facilities, as well as to nuclear reactors.

5.4.2 Scoping and selection of preferred alternatives

The scoping stage establishes the information that will be submitted to the Competent
Authority in the EIS. Scoping may be undertaken by the developer or a developer may
require the Competent Authority to give an opinion. In some states the Competent
Authorities are required by legislation to give an opinion on the scope of the EIA
whether or not the developer requests this. In the Netherlands formal Terms of
Reference (ToR) for the EIA are recommended by the EIA Commission which is
independent both of the proponent and the competent authority. In France, the
contents of the decommissioning EIA are derived from the standard EIA for NPP
licensing and updated accordingly.

The EIA process proposed in Volume 2 of this report suggests that public
participation should be a key element of the scoping stage of the project. During
scoping, decision-making procedures to be used at later stages of the EIA should be
developed and people and groups with an interest in the project should be identified
with the aim that they should be consulted throughout the EIA process. The scoping
stage may also include the development of criteria for assessing the significance of
any potential impacts which may be identified during the course of the EIA. The
concurrent specification of the scope of the EIA and the criteria used to assess
significance will promote the use of suitable methodologies for assessing the potential
for environmental impact.

It is also proposed that the scoping stage be used to determine which
decommissioning options are technically feasible and, by a process of impact
identification, determine which option or options should be subject to detailed
assessment. Resources and expertise required to undertake this detailed assessment
may be identified. As discussed in section 5.1 above some feasible options for
decommissioning result in waste being removed from the site and stored, or disposed
of elsewhere, whereas other options require the waste to remain on site for an
extended period, perhaps in purpose-built stores. Such secondary implications should
be considered in the processes of selection of preferred alternatives and in the detailed
assessments and development of mitigation measures, together with waste treatment
options and methods and technologies for dismantling plant and buildings.

5.4.3 Impact minimisation and mitigation
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In addition to the consideration of alternatives, Article 5.3 requires that the developer
should provide a description of the measures envisaged in order to avoid, reduce and,
if possible, remedy significant adverse effects. Best practice suggests that integration
into the design process will help to reduce the need for mitigation measures to be
developed later.

The specific mitigation measures adopted will depend on the preferred
decommissioning option, site conditions, design and conditions of the plant. The Case
Studies suggest that mitigation measures should be determined at an early stage of the
process, taking account of the identified impact factors and their significance. The
process of identifying mitigation measures should be iterative, forming part of the
overall design process and the selection of dismantling technologies.

5.4.4 Monitoring

Nuclear power plants will have extensive systems for environmental and safety
monitoring throughout the operational lifetime of the facility. Such systems monitor
radioactive releases from the plant and radionuclide concentrations in the air, water
and soil around the site. These data, collected during the operational phase of the plant
will be available for the EIA of the decommissioning proposals, and continued
operation of some of the monitoring systems will be necessary during the
decommissioning phase. Of course, some of the internal and external monitoring
systems inherited from the operational period will require modification to take
account of the conditions existing during the decommissioning phase, depending on
the decommissioning option.

Monitoring is therefore a fundamental part of the decommissioning process and the
data obtained should enable the calculated environmental impacts to be confirmed, or,
where the results are not confirmed, will signal that further action may be necessary to
maintain impacts at predicted levels.

Monitoring is also a significant part of an Environmental Management System
(EMS). An EMS should be developed to ensure compliance with regulatory
requirements, stated environmental objectives and best practice.

5.5 Cost and Resource Implications

The cost and resource implications of an EIA for NPP decommissioning are
influenced by a number of different factors, particularly:

•  the approach to scoping and selection of the preferred option for decommissioning
(e.g. whether one or more preferred options are taken forward for detailed
assessment);

•  the extent to which key impacts for assessment are identified during the scoping
phase, so that effort during the assessment phase can be concentrated on these;
and
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•  the approach taken to public involvement.

In the following discussion cost and resource factors at key stages of the EIA process
for NPP decommissioning and illustrative cost and resource figures are given.

An important preliminary activity to decommissioning involves the characterisation of
hazards in the facility, e.g. levels of radioactive contamination of plant and buildings.
Because this work will need to be undertaken as part of the nuclear licensing process
it is not included in the figures given below, nor are costs associated with the
preparation of submissions specific to the nuclear licensing process.

5.5.1 Screening

Because an EIA for NPP decommissioning is mandatory no cost requirements are
associated with screening. As discussed earlier, a screening exercise may be necessary
for significant modifications to existing nuclear decommissioning projects but it is not
possible to define the effort required to complete such an exercise as this will depend
on the detailed nature of the original project and the proposed changes.

5.5.2 Scoping

The costs and resources at this stage depend on several factors, including

•  the extent to which the scoping process is used to determine the significance of
impacts, leaving only the most significant impacts for detailed assessment; and

•  the number and type of impact factors and mitigation measures considered.

The number and type of impact factors, especially of significant factors and of
identified mitigation measures, and consequently the costs and resources of
assessment, are influenced by the chosen decommissioning option. It should be noted
that, as experience of NPP decommissioning world wide increases, the selection of a
preferred decommissioning option will tend to focus on aspects unique to a specific
plant or location.

A conclusion of this study is that there should be significant involvement by the
public during the scoping phase of the EIA. Whilst this will increase the overall cost
of the scoping activity it should enable the main assessment phase to concentrate on
the most significant factors, and will help to ensure that the overall EIA process is
accepted as meeting the requirements of stakeholders. On this basis the implications
of applying greater effort to scoping activities should not have a significant effect on
costs overall and may significantly reduce overall costs.

An EC study on the costs and benefits of EIA (EC 1996b) found that between 60 and
90% of the cost of project EIA is incurred in carrying out environmental studies and
in writing the EIS. Because of the conclusion that there should be extensive public
involvement in the scoping stage this study expects that about one third of EIA costs
would be committed prior to the detailed assessment phase.
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5.5.3 EIA/EIS

The detailed assessment phase, taken to include the assessment of consequences for
the impacts identified during the scoping phase, evaluating their significance and
developing mitigation measures and a monitoring plan, will inevitably be the most
resource intensive stage of any EIA process. In the particular case of NPP
decommissioning cost and resource requirements will be influenced by:

•  similarity to plants for which impact assessments have already been done and are
available to those undertaking the assessment;

•  the extent to which information needed to establish the environmental baseline,
and characteristics of local human populations, already exists as a result of
monitoring undertaken during plant operation (e.g. information relating to changes
in groundwater patterns during the lifetime of a NPP may be available or
additional monitoring may be needed);

•  the extensiveness of previous assessments of impact factors and mitigation
measures, e.g. performed as part of the licensing process for operation of the
plant; and

•  the level of knowledge available to the assessors about plant design and operating
history, including modifications to plant during its period of operation;

The cost levels discussed below do not take account of ongoing monitoring activities,
as these will in large part be required by the nuclear licensing process and, where
possible, monitoring equipment used during plant operation will continue to be used
during decommissioning.

The above EC study on EIA costs and benefits found that the total cost of undertaking
an EIA were in the range of 0.01% to 2.6% of total project capital costs, with the EIA
component becoming smaller for larger projects. Research undertaken in the UK has
also shown a wide variation in costs, ranging from less than 0.1% to 5% of project
costs. This research suggests that the costs of EIAs for larger projects, above €120m,
are historically at the lower end of that range. US experience suggests a typical cost
for activities forming part of the consent process for NPP decommissioning as 1% of
total project costs, not including costs relating to monitoring or hazard
characterisation activities. It is suggested that this figure provides a good ‘rule of
thumb’ for all consent-related costs (EIA and licensing activities) of NPP
decommissioning in general, i.e. a cost of €5m for a typical project costing €500m in
total.

As discussed earlier it is difficult to separate costs relating to EIA and those relating to
the licensing process, e.g. safety assessments required by nuclear regulators provide
the information required in the EIS on impacts to human health. The table below
provides estimates for cost and resource requirements for those EIA activities that are
additional to the work normally required as part of the licensing process. (It should be
noted, however, that in some Member States the EIA encompasses the production of
submissions required by the nuclear regulators, in which case these figures will
underestimate the overall EIA costs.)
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The data are given on following assumptions:

•  some benefit can be taken from the existence of other studies relating to the
environmental impact of construction and operating the NPP (so that the detailed
assessment addresses one preferred decommissioning strategy);

•  there is a good level of pre-existing design and operational knowledge of the plant
and buildings, and the environment local to the site is well characterised, i.e. an
extensive programme to update existing information is not required; and

•  some monitoring activities (e.g. relating to land, soil, water, flora and fauna) will
be required beyond those relating to licensing requirements.

Based on the above assumptions the typical cost of an EIA for a NPP
decommissioning project is likely to be in the range €1m - €1.5m, though this figure
should be increased significantly where information obtained during plant operation
can not be relied on and/or a significant programme of environmental monitoring is
required. Even in such cases the 1% (€5m) figure discussed above for all consent-
related activities may be taken as a reasonable maximum for a project with total costs
of €500m.

5.5.4 Duration of EIA process

Based on current experience, the time needed for a full EIA for NPP
decommissioning is assumed to be in the range 1-3 years, depending in particular on
the time allowed for public consultation in the early scoping phase. The time needed
for detailed assessment work and preparation of the EIS is likely to be in the range
9-15 months, depending on the potential impacts and the extent to which earlier
assessments can be utilised. The timescale of different phases of work is discussed in
detail in Section 2 of Volume 2 of this report.

5.5.5 Measures to reduce cost and resource implications

Some measures that are likely to be helpful in reducing the duration, cost and resource
requirement for undertaking an EIA include:

•  initial feasibility studies should be undertaken as soon as possible in the process.
These may include issues relating to possible methods and techniques for plant
dismantling, and options for the treatment and conditioning of wastes,
particularly radioactive wastes. It is likely that an effective scoping process,
taking account of outputs from the feasibility studies, will lead to an overall
reduction in the level of resources applied to the EIA process;

•  the development of criteria for establishing the significance of assessed impacts
during the scoping process;

•  early involvement with the competent authority in particular and with other
relevant authorities;

•  greater public involvement at the scoping stage and before the EIS is published;
•  involvement of external experts at the scoping stage; and
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•  the process of hazard characterisation and of establishing the environmental
baseline should be started as soon as the decision permanently to shut down the
plant is taken

EIA cost and resource estimation
Stage/Task Costs Resources

(man
days)

Duration
(days)

% of EIA
costs

% of
Capital

Cost
Scoping €0.25m 350 ∼  60 ∼  33 ∼  0.8
♦  Identification of impacts 40
♦  Determination of alternatives 30
♦  Identification of mitigation measures 20
♦  Screening/qualitative assessment 110
♦  Assessment of possible alternatives 100
♦  ToR’s of studies to be undertaken 50
♦  Public participation
EIA/EIS €0.9m 1350 ∼  250 ∼  67 ∼  3.2
♦  Impact assessment 850

•  Air
•  Land and soil
•  Water
•  Flora/fauna/ecosystem
•  Landscape/land use
•  Cultural factors/Infrastructure
•  Economic factors
•  Human aspects

♦  Mitigation measures 150
•  Determination
•  Assessment

♦  Monitoring 150
•  Identification of issues
•  Monitoring system

♦  Review of EIS

5.6 Environmental Impact Statement

The EIS serves two primary purposes:

•  it provides a record of the EIA process (e.g. methods, results and conclusions) as
an input to the decision making process.

•  it provides information to the general public and interested parties who may wish
to comment upon the proposed project.

In order to achieve these aims, the EIS needs to include the information outlined
below. These issues are discussed in greater detail in Volume 2 of the report and in
the example EIS (Appendix 2.2).

Policy, legal and administrative framework
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The legal and regulatory framework within which the project is being developed
should be described, including specific consent requirements and milestones. This is
particularly important for those developments which are subject to licensing
procedures that are separate from the decision making procedure for which the EIA
has been prepared.

Public participation

The public participation that has taken place up to the time when the EIS was
submitted should be described, and should:

•  include a description of the nature of the involvement so it is clear how much
participation has taken place

•  include a description of the timing of involvement

•  indicate the nature of ongoing involvement during project implementation.

Proposed project and alternatives

The proposed project should be described in terms that are non-technical, yet still
sufficiently detailed to give a full understanding of all the phases of the project. It
should include:

•  the need for the project

•  the design, size and scale of the project

•  the processes and operations involved in the construction, operation and
decommissioning phase

•  the timing and duration of the phases of the project

•  diagrams, sketches or landscape architect's impressions of the project in the
receiving environment.

The report should describe the alternatives to the project (this may include design,
location and strategic options) and the process and criteria used to select the preferred
alternative.

Local environment

A description should be given in general terms to indicate the nature and broad
character of the local environment. Maps should be included and special reference
made to:

•  adjacent centres of population, and proximity to residents

•  any local designated sites of interest

•  other attributes of the area, e.g. amenity and recreational value.
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Site

More information should be provided on the actual site, including a map and
photographs. This should be related to the above requirements. In addition to the
aspects covered under the local environment, the site description should include
information on:

•  ownership and access;

•  current land use; and

•  findings of specific baseline studies.

Method of assessment

This should contain details of the EIA procedure including:

Baseline data

•  what information the EIA was based upon

•  any uncertainties or omissions, e.g. ecological data collected out of season or
several years previously

•  any further surveys needed to remedy this.

EIA methodology

If a methodology other than consultations was used to identify impacts, such as a
check list or matrix, this should be explicitly stated.

Predicted environmental impacts

The EIS should indicate what effects the proposed development is likely to have on
the environment, emphasising the key issues identified during the scoping phase and
indicating why these are felt to be crucial. The following aspects should be reflected
in the report:

•  indirect and cumulative effects should not be overlooked;

•  it should be stated whether impacts are long-term or short-term, whether they are
recurrent and whether they are reversible;

•  for clarity, impacts may be divided into groups according to the phase in which
they occur: construction, operation or decommissioning;

•  where possible, impacts should be quantified and an indication given of both their
magnitude and their significance; and

•  any uncertainty in the predictions should be made explicit.
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Mitigation

For each impact identified, the EIS should state:

•  any steps to be taken to avoid or reduce it (mitigation measures)

•  the likely success and adequacy of mitigation

•  all residual impacts (those which are unavoidable) should be clearly identified.

Enhancement opportunities

A brief outline should be given of any enhancement work which is planned. This
should be distinguished from mitigation measures which are integral to the project
and form part of the proposal.

Monitoring

The EIS should indicate:

•  the provisions made for the monitoring of all the phases of the development; and

•  provisions for audit after completion of the scheme.
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1 INTRODUCTION

Nuclear reactors, particularly nuclear power plant, are designed to be operated for a
finite period, usually about 30 or 40 years. The decision to cease operating a reactor
may be made for a variety of reasons including economics, safety issues or political
considerations. Once the decision has been taken preparations must be made for the
safe management of the site including, ultimately, decommissioning and site
restoration.

There are two principal aspects to decommissioning of nuclear reactors. The first is
the regulatory and administrative control reflected in the site licensing system and the
second is the technical operations necessary to remove contaminated material from
the site. Decommissioning operations at the site of a nuclear reactor must be
undertaken in accordance with a prepared decommissioning plan and this must be
reflected in the site licence.

A site is considered to have completed decommissioning once all contaminated
materials (including contamination by nuclear fuel, fission and activation products,
etc) have been removed from the site. The start of decommissioning operations is
more difficult to define. It may be considered to be the point at which the decision is
made and the management of the reactor is aimed towards closure, it may be the final
shutdown itself or it may be following the removal of fuel from the reactor.

2 THE FORESEEN DECOMMISSIONING OPERATION EXTENT

2.1 Current situation and forthcoming requirements

The development of nuclear power started in the 1950s and many research and
development facilities have been constructed since then. The first generation of
nuclear power plant were commissioned in the late 1950s and early 1960s. Some of
these have already been shut down and others are reaching their original design
lifetimes. It is expected that the rate of shutdown of nuclear plant will increase
markedly in the next ten years or so. In response to this various research studies and
projects on decommissioning have been performed and the countries with a nuclear
programme have significantly enhanced their knowledge on the issue.

At the end of August 1998, 429 nuclear power plants (NPPs) were in operation in 32
countries throughout the world. In addition there are at present 28 reactors under
construction in 13 countries, with a number of others planned.

At the end of 1992, 65 plants had already been permanently shut down, 57 of which
were located in the OECD countries and more NPPs have closed down since that
time. Many of these were small reactors built as prototype or demonstration reactors
although a significant number of commercial reactors have also been shut down for
various reasons.

In general it is anticipated that the requirements for decommissioning of nuclear
power plants will grow during the next few decades, reaching a peak perhaps between
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2015 and 2025. However, the timing of this peak is expected to be different in
different regions and countries.

3 WHAT ARE THE PRINCIPAL DECOMMISSIONING STRATEGIES?

A number of factors have to be considered when selecting the optimum strategy for
the decommissioning of a nuclear facility. These include the national nuclear policy,
characteristics of the facility, health and safety, environmental protection, radioactive
waste management, future use of the site, improvements of decommissioning
technology that may be achieved in the future, cost and availability of funds for the
project and various social considerations. The relative importance of these factors has
to be judged case by case.

There are two main decommissioning strategies that may be followed plus a third that
has been postulated but not yet formally proposed for any reactor:

Immediate dismantling: All contaminated and radioactive components and
structures are cleaned or dismantled, packaged and transported to a waste disposal or
storage site. This may take five or more years.

Deferred dismantling: The nuclear plant remains intact and work is undertaken to
make the structure safe for protective storage for an extended period of time (from 10
up to 150 years). This involves securing that part of the plant containing radioactive
materials and monitoring it. During the storage period the radioactivity decays so that,
after 50 years, the total radioactivity will be approximately 1,000 time less than its
original level. Once the level of radioactivity has decayed to a sufficiently low level,
the reactor will be decontaminated and dismantled in the way described above. The
detailed design of a deferred dismantling option could vary considerably from one site
to another. For example, the option may include for a passively safe enclosure or one
which requires a significant degree of active control.

In situ disposal: This option involves encapsulating all radioactive structures,
systems and components in a long-lived substance, such as concrete. The encased
plant would be appropriately maintained, and surveillance would continue until the
radioactivity decays to a level that permits termination of the plant's license. Most
nuclear plants will have radionuclide concentrations exceeding the limits for
unrestricted use even after 100 years. Therefore, special provisions will be needed for
the extended monitoring period this option requires. This strategy could be applied
(e.g. for a reactor embedded in a rock gallery) but, to date, no facility owner has
proposed such an option for a nuclear power plant.

4 GLOSSARY

Nuclear facility: A site, equipment, factory or facility using radioactive materials.

Final shutdown: The exploitation of a nuclear facility, completely or partially, is
definitely ceased for technical, economical or safety reasons, as well as
the technical and administrative operations allowing to modify the
operating authorisation.
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Decommissioning: All the administrative and technical operations allowing to
withdraw a facility from the list of licensed facilities. The administrative
operations concern particularly the elaboration of decommissioning plans
and the obtainment of authorisations and free release certificates for the
facilities and the site; the technical operations include among others the
decontamination, the dismantling and the waste management. The
decommissioning doesn't aim at destroying the buildings, but to liberate
them from all obligations and controls corresponding to the class they
belong to. It is the final objective to achieve.

Decontamination: All activities allowing to eliminate or reduce the contamination by
using, in general, mechanical, chemical or electrochemical processes.

Contrary to the dismantling, the decontamination has no influence on the
structure of the components or infrastructure. A first decontamination in
situ, prior to dismantling, aims at reducing the radiological dose uptake
for the operators during dismantling. A second decontamination after
dismantling aims at the free release or decommissioning of materials and
waste.

Dismantling: All the operations using disassembling, cutting and demolition
techniques to remove contaminated or activated materials and structures.
Depending on the radiological doses, the dismantling is carried out
through direct operation, local shielding or remotely.

Demolition: All the conventional activities carried out after decommissioning and
unconditioned free release of a facility or a site, in order to restore the site
in its natural state.

Decommissioning plan: Conceptual study including the technical and economical
analysis of the decommissioning. The initial decommissioning plan of a
new operated facility evolves by regular revisions to the final
decommissioning plan, becoming effective a short time before the final
shutdown.

Decommissioning programme: All technical and administrative activities necessary
to prepare and carry out the decommissioning.

Decommissioning funds: All financial means gathered prior to the facility's final
shutdown and reserved for carrying out the decommissioning programme,
the management of the generated waste included.

Decommissioning phases: Three distinctive, but no compulsory steps in the
decommissioning programme, initially defined by the IAEA, leading to
three decommissioning levels. Level 3 involves the unconditioned free
release of the facility or site.
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Free release levels of decommissioning materials: Levels below which materials
can be released without any further radioprotection control, or can be
reused without or following certain conditions.

Unconditional free release: Unconditional free release allows to consider the
equipments, buildings or waste as conventional. Their radioactivity level
must be inferior to the unconditional free release level. This level is also
called "de minimis".

Other materials with a residual activity higher than the "de minimis" level,
but lower than a conditional free release level can, after treatment in
especially designed facilities, be recycled on condition of reuse in the
conventional or nuclear industry, for instance for metals after fusion, or
for concrete after crushing. This level is also called "recycling level".

Products of which the radioactivity is higher than the recycling level are
considered as radioactive waste, for which an appropriate destination is
necessary.

Unconditional free release of a nuclear facility: Withdrawal of the facility from the
list of licensed facilities according to national regulations. This free
release allows to consider the facility, its buildings, its equipment and the
site, or part of the site on which the facility is built, as non-nuclear.

Financing decommissioning: Setting up the necessary decommissioning funds
sufficient to carry out the decommissioning programme. The chosen
financing technique must guarantee the disposability of financial means to
carry out the decommissioning programme according to the strategy and
planning, selected in the decommissioning plan.
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QUESTIONNAIRE ON THE CURRENT REGULATORY STATUS AND
ASSOCIATED GUIDANCE FOR EIA FOR THE DECOMMISSIONING OF

NUCLEAR INSTALLATIONS

Background

On behalf of the European Commission CASSIOPEE1 is undertaking a study on the
application of Environmental Impact Assessment (EIA) to the decommissioning of
nuclear power plant (NPP)2. This work is being done in collaboration with ECA
Global (Barcelona) and the Environmental Impact Assessment Unit (University of
Wales Aberystwyth). As part of that study a review of the current regulations and
guidelines is being undertaken for EU Member States and the Applicant Countries.
This questionnaire will provide the information which will be the basis of this review.

EIA is a process which provides information on the likely environmental effects of a
proposed development. The results of an EIA are reported in an Environmental
Impact Statement (EIS). The study will examine the scope and content of the EIS and
the role played by the EIA process in the preparation of decommissioning plans and in
the development control process (i.e. the process whereby a decision is made about
whether or not to proceed with a proposed development). More information about the
EIA process can be found on the European Commission web site
(http://europa.eu.int/comm/environment/eia/home.htm) and the PENELOPE web sites
(e.g. http://www.penelope.uni-bremen.de).

The EIA process provides a mechanism to inform and involve the public in the
decision-making process. This role will be examined in detail by the present study,
including consideration of the timing and extent of consultation and public
participation.

The decision to decommission a nuclear power plant will normally take account of a
range of factors including economic considerations, radiological impacts,
environmental protection, public acceptability and national radioactive waste
management programmes. The role of EIA in the overall process of deciding between
alternative options for decommissioning will be considered in this study.

More information on the process of NPP decommissioning, the issues involved and
the projects currently underway can be found at http://www.nea.fr.html/brief/brief-
01.html, http://www.nea.fr/html/jointproj/decom.html and
http://www.radwaste.org/decom.htm.

                                                
1 CASSIOPEE is a European Economic Interest Grouping formed by the radioactive waste

management agencies of six countries of the European Union: ANDRA (France), COVRA (The
Netherlands), DBE (Germany), ENRESA (Spain), NIREX (United Kingdom) and NIRAS/ONDRAF
(Belgium).

2 In Member States of the European Union such an assessment is a mandatory requirement of Council
Directive 85/337/EEC as amended by Directive 97/11/EC.

http://europa.eu.int/comm/environment/eia/home.htm
http://www.penelope.uni-bremen.de/
http://www.nea.fr.html/brief/brief-01.html
http://www.nea.fr.html/brief/brief-01.html
http://www.nea.fr/html/jointproj/decom.html
http://www.radwaste.org/decom.htm
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Personal Details

Please state your name and provide contact details:

Name_______________________________Telephone_____________________

Position_____________________________ Fax___________________________

Organisation_________________________ E-Mail________________________

Country ____________________________

Do you know of anyone else who you think we should ask to respond to this
questionnaire? If so, could you please provide contact details at the end of this
document.

Legislation

1. We understand that the requirements for undertaking an Environmental Impact
Assessment (EIA) of Nuclear Power Plant (NPP) decommissioning proposals in the
United Kingdom are specified in the “Nuclear Reactors (Environmental Impact
Assessment for Decommissioning) Regulations 1999 (EIAD 99)”. Could you please
confirm that this is correct or provide references to the current legislation. Where
requirements are specified in both primary legislation (such as a national Law or
Decree) and secondary legislation (such as regulations created under a national Law)
please give details of both. If legislation is currently in draft form or under
development please supply relevant details.

Please insert your reply here.

2. In many countries the EIA procedure is part of a more general development control
process. Sometimes this process establishes environmental assessment and public
participation provisions beyond those strictly required by the EIA legislation. If this is
the case in the United Kingdom please state the legislation which regulates the
development control process for NPP decommissioning?

Please insert your reply here.

3. Is it a requirement in the United Kingdom that an Article 37 (Euratom Treaty)
submission is made to the European Commission before consent is given to proceed
with decommissioning?

Please insert your reply here.
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Procedural Issues

4. Please would you give a short description of the consent process for an NPP
decommissioning project, including the role of EIA in that process. If specific
consents are required under nuclear safety or environmental protection legislation
please indicate the relevant legislation and state at what stage or stages these consents
are required.

Please insert your reply here.

5. What organisation is responsible for approving proposals for the decommissioning of
nuclear power plant? Please describe the role of this organisation in the context of an
EIA.

Please insert your reply here.

6. At what point does the EIA process start? For example, generation and selection of
alternatives, detailed design stage, etc.

Please insert your reply here.

7. Do the regulators have an opportunity to comment upon the scope of the EIA at the
start of the process?

Please insert your reply here.

Guidance

8. In addition to the general EU guidelines
(http://europa.eu.int/comm/environment/eia/eia-support.htm) for EIAs is there any
specific guidance for NPP decommissioning in the United Kingdom or is any specific
guidance currently in preparation. If so, please provide a reference. Does this
guidance address:

http://europa.eu.int/comm/environment/eia/eia-support.htm
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Guidelines Yes/No
Screening (e.g. which projects require an EIA)
Scoping (e.g. what impacts should be addressed)
Assessment and selection of alternative decommissioning strategies
Consultation & public participation
Assessment of indirect and cumulative impacts
Impact minimisation & mitigation
Review of the EIA Report
Post-decision monitoring

Please insert any additional comments here.

9. Would an EIA of an NPP decommissioning project be expected to include the
following issues:

Issues Yes/No
Social impacts
Land use considerations
Transport issues
Radiological impacts
Non-radiological impacts
Associated developments (e.g. temporary or permanent waste storage facilities)
Economic impacts
Other (please specify)

Please insert any additional comments here.

Consultation and Public Participation

Consultation and public participation can occur in different ways at various levels of
detail. These range from simple publication of proposals through to formal
consultations such as citizens' juries and public hearings. In answering the following
questions it would be helpful if you could indicate the level of consultation and public
participation involved.

10. If consultation and public participation on decommissioning proposals is required
under legislation different to that requiring EIA please give details.

Please insert your reply here.



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 1.3 June 2001
Page 7

11. Please would you give a description of the public consultation and participation
process that would apply for an EIA of an NPP decommissioning project. Please
include information on the timing of the consultation process, the definition of
stakeholders and the methods used.

Please insert your reply here.

12. Is consultation and public participation a mandatory part of the development control
process for an NPP decommissioning proposal, either as part of the EIA process or
separately?

Please insert your reply here.

Experience of Decommissioning EIAs

13. Please provide available information on any published EIAs of NPP decommissioning
proposals (e.g. references, Executive Summary, web sites, etc).

Please insert your reply here.

14. Would you please list all past, present or proposed nuclear decommissioning projects
for which there has been an EIA or similar process or for which one is currently in
progress? Please use the attached table to provide the information.

Please insert any additional comments here.
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Project Date of EIA Decision Brief description of project and any other
relevant comments
(Please include any relevant information such as the
dates of preparation of the EIA, the reactor type, the
decommissioning plan (e.g. safe-store or complete
restoration), the level of public involvement, the degree
of public acceptability and the outcome of the decision-
making process)
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Additional contacts:

Name_______________________________Telephone_____________________

Position_____________________________ Fax___________________________

Organisation_________________________ E-Mail________________________

Country ____________________________

Name_______________________________Telephone_____________________

Position_____________________________ Fax___________________________

Organisation_________________________ E-Mail________________________

Country ____________________________

Name_______________________________Telephone_____________________

Position_____________________________ Fax___________________________

Organisation_________________________ E-Mail________________________

Country ____________________________

Name_______________________________Telephone_____________________

Position_____________________________ Fax___________________________

Organisation_________________________ E-Mail________________________

Country ____________________________



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 1.4 June 2001

EC Contract B4-3040/99/136035/MAR/C2

Environmental Impact Assessment for the
Decommissioning of Nuclear Installations

FINAL REPORT

APPENDIX 1.4 – EU Member States’ Country Reports

Cassiopee: M J Bussell (Nirex)
C P Haigh (Nirex)



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 1.4 June 2001



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 1.4 June 2001
Page 1

COUNTRY AUSTRIA

NUCLEAR INDUSTRY

Austria has three small research reactors but no nuclear power plant. (The use of nuclear
power plant has been prohibited in Austria since 1978.) There are currently no significant
decommissioning activities in Austria.

LEGISLATION

CURRENT LEGISLATION

The requirements for undertaking EIAs in Austria are specified in the Federal Act
concerning Environmental Impact Assessment and Public Participation (EIA Act)
(Federal Law Gazette nr. 697/1993). This legislation does not require EIA of NPP
decommissioning proposals.

PLANNED CHANGES TO LEGISLATION

An amendment to the EIA Act is under preparation and is expected to be adopted by the
summer 2000. The amended act will require EIA for nuclear reactor decommissioning.

DEVELOPMENT CONTROL LEGISLATION

The EIA Act establishes a consolidated permit process which supersedes all other permit
requirements.

CONSENT PROCEDURE

CONSENT PROCESS

A submission must first be made to the European Commission under the terms of Article
37 of the Euratom Treaty. Consent must be received before proceeding with
decommissioning.

The consent process is laid down in the EIA Act and the consolidated permit includes the
requirements of the Radiation Protection Act, The Water Management Act and any other
required permits. All these permits are granted in one decision by one authority after EIA
has been carried out.

COMPETENT AUTHORITIES

The provincial government is responsible for decisions relating to the EIA, the permit
process and the granting of the permit.
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THE EIA PROCESS

PROCESS DESCRIPTION

A voluntary scoping procedure is generally conducted and the results of the EIA must be
submitted with the permit application.

EIA GUIDANCE

GENERAL GUIDANCE

The contents of an EIS are specified in the Austrian legislation and, in addition, there are
publicly available guidelines for conducting an EIA.

EIAs in Austria generally include impacts in the following areas:

•  Social impacts

•  Land use considerations

•  Transport issues

•  Radiological impacts

•  Non-radiological impacts.

DECOMMISSIONING SPECIFIC GUIDANCE

There is no guidance specific to NPP decommissioning.

CONSULTATION AND PUBLIC PARTICIPATION

The public participation provisions are established in Federal Act 697/1993 on
Environmental Impact Assessment and Public Participation. Opportunities for public
participation occur at several stages of the permitting process:

During scoping the developer must present an outline of the proposal together with a
Draft EIA Report to the Competent Authority. The Competent Authority then undertakes
consultations with other affected authorities, the Ombudsman for the Environment and
affected communities. The public have four weeks to send their comments on the project
and the scope of the EIA. Although public participation is currently mandatory during
scoping, it is discretionary according to the draft EIA Act.

The application for development is submitted together with the EIA Report. The
Competent Authority must display the EIA Report in the local and neighbouring
communities and make the application and EIA Report publicly available for written
comment during at least six weeks.
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During the review phase an Environmental Impact Expertise (EIE) is undertaken by a
group of experts. The EIE must take into consideration the potential impacts of the
project as well as the comments submitted by the public during the scoping phase. A
second public consultation period is open during four weeks; the public can comment on
the application, the EIS and the Environmental Impact Expertise. The Competent
Authority can decide to carry out a Public Hearing.

The decision must take into account the outcomes of the EIA procedure and must be
published.

The Austrian system grants the neighbours, Municipalities, the Ombudsman for the
Environment and the citizens’ groups a right of standing (locus standi), including a third-
party right of appeal. Citizens’ groups must have obtained 200 supporting signatures
during the public comment phase in order to have locus standi.

D&D EIA EXPERIENCE

No EIAs of nuclear reactor decommissioning projects have been completed or published
in Austria but an EIA for the decommissioning of the Seibersdorf research reactor
(10 MW) is expected to be published in 2000.

ACKNOWLEDGEMENTS

Christian Baumgartner, Legal Advisor, Austrian Federal Ministry for Agriculture,
Forestry, Environment and Water Management.
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COUNTRY BELGIUM

NUCLEAR INDUSTRY

There are currently 7 operational nuclear power reactors in Belgium, 4 at Doel, on the
River Schelde, and 3 at Tihange, on the River Meuse. All reactors are PWRs and an
additional research PWR exists at Mol but has now ceased operations.

Decommissioning activities are currently underway at the Mol PWR site and at the
former reprocessing facility at Dessel. Both of these facilities are being decommissioned
to Stage 3 (i.e. they are not entering a safestore period).

LEGISLATION

CURRENT LEGISLATION

Although the EIA legislation in Belgium has been transferred to the regions of Wallonia,
Flanders and Brussels, for nuclear projects the federal (Belgian) legislation is applicable.

An EIA is required in the context of the Royal decree of 23 December 1993 modifying
the Royal decree of 28 February 1963, relating to the general regulations for the
protection of the population and the workers against the dangers arising from ionising
radiation.

This Royal decree lays down that, in conformity with the directive 85/337/EEC regarding
the environmental impact assessment, a descriptive report resulting from the
investigation on the environmental impact, must be drawn up.

The following references which are explicitly mentioned in the Royal decree must also be
noted:

•  Directive 85/337/EEC relating to the environmental impact assessment of some
public and private projects

•  Recommendations enclosed in 91/4/Euratom regarding the implementation of
Article 37 of the Euratom Treaty.

Transposition of Directive 85/337/EEC into regional legislation took place in the late
1980s and early 1990s. Transposition into federal legislation concerning nuclear projects
was done through the 1993 Royal decree which amended the decree of 1963.
Uncertainties in the Directive 85/337/EEC led to the Directive 97/11/EC of 1997; this
latter Directive has not yet been transposed into federal legislation.

Article 3 of the Royal decree of 23 December 1993 lays down that environmental impact
assessment must study the short, medium and long-term direct and indirect effects of the
project. In addition, the report must at least contain the data analogous to the data
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required in the sense of Article 37 of the Euratom Treaty. This makes it clear that an
environmental impact assessment for a nuclear facility must mainly concentrate on the
nuclear aspects for which the federal authority is competent.

PLANNED CHANGES TO LEGISLATION

It is expected that Directive 97/11/EC will be transposed into federal legislation by the
middle of 2000.

DEVELOPMENT CONTROL LEGISLATION

The procedure to obtain a licence starts by introducing an application for a licence to the
Governor of the province where the project will be carried out. For projects falling within
the scope of the EIA legislation, an EIS must accompany the application.

CONSENT PROCEDURE

CONSENT PROCESS

Until now, as the ongoing decommissioning projects in Belgium were all considered as
pilot-projects with the aim to gain experience, no formal consent process for the
decommissioning activities has been requested by the responsible authorities.

Following current legislation, the procedure to obtain a licence for the nuclear Class I
facilities (such as an NPP, research reactor or a reprocessing plant) could also have been
applicable in order to obtain a decommissioning licence for such facilities.

COMPETENT AUTHORITIES

The grant of a licence is made by a Royal decree co-signed by the Minister of the
Interior.

THE EIA PROCESS

PROCESS DESCRIPTION

In order to ensure the quality and the objectivity of the EIA, the experts who have to draw
up this assessment have to fulfil certain requirements. For the nuclear environmental
impact assessment, the authorities recognise the experts on a case-by-case basis for a
specific project.

The provincial Governor submits the application for a licence for the advice of the
permanent deputation and sends the application to the Mayors of the municipalities
situated in a range of 500 metres around the site of the project. These municipalities have
30 days to put the information contained in the application for a licence at the disposal of
the public, which can express its possible complaints or remarks during this period. The
application, together with the complaints and remarks, are submitted to the local council
which on that basis gives its advice to the Governor. Once the Governor has assembled
the advice from the various sources, the application is submitted, together with the EIA
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and the advice of the permanent deputation and the local council as well as the collected
remarks, for advice at the federal level to the Special Commission for Ionising Radiation.

The Special Commission can demand information from the applicant relating to the
advice of every expert from a national, international or foreign institution on the general
or specific safety aspects, the health impact of the facility or its impact on the
environment. The Special Commission can equally seek this advice directly.

The Special Commission will, in the cases provided for by Article 37 of the Euratom
Treaty, also consult the Euratom Commission through the Administration for Public
Health.

The Special Commission first gives provisional advice, on which the applicant has the
possibility to comment. A final advice is delivered after further deliberation. If this
advice is positive, it can include a proposal for special operating conditions that the
Special Commission deems necessary to impose so as to guarantee the health and safety
performance of the facility and to limit its impact on the environment.

The Special Commission is obliged to give its advice within a period of three months
starting from the receipt of the advice of the Euratom Commission.

The decision to grant the licence can impose specific conditions based on the results of
the environmental impact assessment and the advice of the Special Commission.

Besides the applicant and a number of official authorities, the mayors of the involved
municipalities are also informed of the granting of the licence. This decision is posted up
by the Mayors in the company's head office and in the city halls.

EIA GUIDANCE

GENERAL GUIDANCE

There is no national guidance on conducting EIAs. However, EIAs in Belgium generally
include impacts in the following areas:

•  Land use considerations

•  Transport issues

•  Radiological impacts

•  Non-radiological impacts.

DECOMMISSIONING SPECIFIC GUIDANCE

There is no specific guidance on methodologies or scope of NPP decommissioning EIAs.
However, it should be noted that current guidance for environmental impact assessments
of nuclear facilities require them to focus on the nuclear (i.e. radiological) aspects.
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CONSULTATION AND PUBLIC PARTICIPATION

So far no public participation is required for decommissioning of NPPs. However, the
new EIA legislation (which must comply with EIA Directive 97/11/EC) should make
mandatory an EIA for decommissioning of NPPs as well as allowing the public to present
their comments on the EIA before development consent is granted.

D&D EIA EXPERIENCE

There is no experience in Belgium of undertaking EIA of NPP decommissioning.
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COUNTRY DENMARK

NUCLEAR INDUSTRY

There are no nuclear power plants in Denmark although there is a small demonstration
reactor which has been partially decommissioned (Stage 2) and radioactive material
handling cells which have also been partially decommissioned (Stage 2).

LEGISLATION

CURRENT LEGISLATION

There are no provisions covering requirements for Nuclear Power Plants in Denmark
because there is a national policy banning the use of nuclear power in power supply in
general.

The general situation for EIA legislation is governed by the Planning Act (Consolidated
Act) No. 551 of 28. June 1999 and the following executive orders:

•  Executive Order No. 428 of 4. June 1999 (EIA in Planning Act)

•  Executive Order No. 848 of 30 September 1994

•  Executive Order No. 849 of 30 September 1994

•  Executive Order No. 126 of 4. March 1999 (EIA on Raw Materials Excavations
on Sea Territory)

•  Executive Order No. 748 of 19. September 1999 (EIA on Oil and Gas Exploration
on Sea Territory and within the EEZ)

•  Executive Order No. 128 of 11. March 1999 (EIA on projects on Sea Territory in
general)

•  Executive Order No. 330 of 28. May 1999 (EIA on Port-Extensions)

The latter two orders fall under the discretion of the Ministry for Transportation, while
the others are under the discretion of the Ministry for Energy and Environment.

PLANNED CHANGES TO LEGISLATION

There are no known planned changes.
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DEVELOPMENT CONTROL LEGISLATION

The Planning Acts Section 6 on the adoption and repealing of Plans governs the
procedures. The process is divided into three formal phases:

1. A call to the public for ideas and suggestions in the proposed plan, which is in effect
an informal public scoping phase (the outcome of this call for ideas and suggestions is
not followed by any formal decision on the future EIS contents). This phase normally
lasts for 8 weeks but may be reduced to 2 weeks.

2. Submission of the EIS for public scrutiny, lasting at least 8 weeks.

3. Submission of the finally adopted EIS and consent for public scrutiny for a period of
8 weeks.

CONSENT PROCEDURE

CONSENT PROCESS

Besides the above-mentioned EIA procedures a permission procedure under the EPA
would probably be the likely instrument. The role of the EIA in the overall procedure
would be that of determining overall frames for a detailed consent document including
conditions of operation and monitoring requirement (very much like the IPPC Directive
96/61/EC).

COMPETENT AUTHORITIES

In the event of such a project the Competent Authority would most likely be the National
Environmental Protection Agency, because of the national importance of the project.

THE EIA PROCESS

PROCESS DESCRIPTION

For projects of national importance the EIA process starts at the stage of generating and
selecting alternatives.

There is no requirement to consult with regulatory or competent authorities but informal
advice is often sought.
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EIA GUIDANCE

GENERAL GUIDANCE

The contents of an EIS are specified in the Danish legislation and, in addition, there are
publicly available guidelines for conducting an EIA.

EIAs in Denmark generally include impacts in the following areas:

•  Social impacts

•  Land use considerations

•  Transport issues

•  Radiological impacts

•  Non-radiological impacts

•  Associated developments (e.g. temporary or permanent waste storage facilities)

•  Economic impacts.

DECOMMISSIONING SPECIFIC GUIDANCE

There is no NPP decommissioning specific guidance.

CONSULTATION AND PUBLIC PARTICIPATION

A first opportunity for participation according to the Planning Act (Consolidated Act)
No. 551/1999 and Executive Order No. 428/1999 is during scoping, when the public is
given an opportunity to present their comments on the planning application. The period
for public information is normally of 8 weeks, although it may be reduced to 2 weeks.
However, there is no formal definition of the scope of the EIS on the basis of the
consultation exercise.

The second phase when the public may have an input is during the review of the draft
EIS. The regional planning authority must publish the proposed regional plan
supplemented with an EIS; at this stage the public is given 8 weeks to present their
comments. The final EIS is also available for public review for another 8 weeks.

Most often a project of national importance would be submitted to preparatory hearings
in the locations proposed for the project. The hearings would be of a joint nature
including local, regional and national authorities as participants, besides the
proposing/lead agency. In Denmark the identification of stakeholders is a trivial matter
since it is a small country with only one nation-wide NGO whose local representatives
are targeted.
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D&D EIA EXPERIENCE

None.

ACKNOWLEDGEMENTS

Ulf Kjellerup, Assistant Professor, Roskilde University, Denmark



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 1.4 June 2001
Page 12

COUNTRY FINLAND

NUCLEAR INDUSTRY

Finland has four operational nuclear power reactors, two PWRs at Loviisa and two
BWRs at Olkiluoto. There are currently no significant nuclear decommissioning projects
in Finland.

LEGISLATION

CURRENT LEGISLATION

There is an explicit reference to the NPP decommissioning only in the EIA decree
268/1999 (dated March 1999) which is based on the EIA Act.

PLANNED CHANGES TO LEGISLATION

There are no planned changes to the legislation.

DEVELOPMENT CONTROL LEGISLATION

The current development control legistlation contains no reference to the
decommissioning.

CONSENT PROCEDURE

CONSENT PROCESS

The current Nuclear Energy Act (990/1987, 11.12.1987) and Decree
(161/1988,12.2.1988) states that all the substantial changes in the operational enviroment
should be consented by the Radiation and Nuclear Safety Authority (STUK).

COMPETENT AUTHORITIES

STUK, see above. STUK gives a statement on the content of the EIA documents for
Ministry of Trade and Industry.
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THE EIA PROCESS

PROCESS DESCRIPTION

Not yet specified.

EIA GUIDANCE

GENERAL GUIDANCE

There is no national guidance on conducting EIAs.

DECOMMISSIONING SPECIFIC GUIDANCE

There is no specific guidance on methodologies or scope of NPP decommissioning EIAs.
However, a Decommissioning EIA in Finland would be expected to include the
following:

•  Social impacts

•  Land use considerations

•  Transport issues

•  Radiological impacts

•  Non-radiological impacts

•  Associated developments (e.g. temporary or permanent waste storage facilities)

•  Economic impacts

CONSULTATION AND PUBLIC PARTICIPATION

The general procedures for consultation and public participation applicable are defined in
Administrative Procedure Act (598/1982, 6.8.1982) although the practical application of
these to such a project have not been specified.

D&D EIA EXPERIENCE

None
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COUNTRY FRANCE

NUCLEAR INDUSTRY

As well as having a total of 56 operational nuclear power reactors at 18 sites, France has
a number of decommissioning projects currently underway, including:

•  6 large power reactors

•  15 small reactors

•  9 other facilities (e.g. reprocessing plant, fuel fabrication plant, etc)

LEGISLATION

CURRENT LEGISLATION

The French regulatory framework for Basic Nuclear Installations (BNI) is described in
the information notice SD3-9.10.97.

The general French legislation relating to Basic Nuclear Installations is provided by the
decree 63-1228 of December 11, 1963 which, regarding nuclear installation
decommissioning, has been updated by the decree of January 19, 1990.

The technical and administrative aspects of BNI decommissioning are specified in the
November 9, 1990 circular letter SIN-Paris n°16310/90.

The effluent release aspects of BNI decommissioning are specified in the decree 95-540
of May 4, 1995.

An effluent release licence for decommissioning is needed only if these releases are
above or different from those, which were authorised during operation. Clarifications are
given in the note DSIN/GRE/JUR/N°24/00 of August 7, 2000 which enlighten the decree
77-1141 of October 12, 1977 related to impact assessment studies if they are needed.

PLANNED CHANGES TO LEGISLATION

None identified.

DEVELOPMENT CONTROL LEGISLATION

Nothing relevant identified.
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CONSENT PROCEDURE

CONSENT PROCESS

When an operator decides, for any reason, to close down an installation, the Director of
the DSIN must be informed by sending him:

•  a document justifying the selected configuration in which the installation will be left
after final shutdown, and indicating the various stages of subsequent dismantling,

•  a safety analysis report covering the final shutdown procedures and indicating
subsequent plant safety provisions,

•  the general surveillance and servicing rules enabling maintenance of a satisfactory
safety level,

•  an updated onsite emergency plan.

The implementation of these various provisions is subject to approval by DSIN,
countersigned by the Ministers for the Environment and for Industry, after assent of the
Minister for Health and prior consultation of the Interministerial Commission for Basic
Nuclear Installations (CIINB).

In some cases, operations such as the unloading and removal of nuclear material, the
disposal of coolant fluids, or decontamination and drainage operations can be performed
under the provisions of the operational authorisation, providing they involve no non-
compliance with previously imposed requirements nor with the safety analysis report and
general operating rules currently in force, subject to certain modifications if necessary. In
all other cases, such operations come under the provisions of the decommissioning
decree.

From the regulatory standpoint, after the end of operation tasks, two successive sets of
operations have to he carried out:

•  the completion of final shutdown work, mainly concerning the dismantling of
equipment outside the nuclear reactor area which is not required for the latter's
surveillance and safety, the preservation or reinforcement of the containment barriers,
the assessment of a radioactivity inventory In most cases, dismantling level 1 is then
reached,

•  dismantling work on the nuclear part of the plant. This work can start as soon as the
final shutdown operations are completed or can be delayed with a view to benefitting
from radioactive decay in certain activated or contaminated materials. These
operations can lead to dismantling level 2 or even 3, depending on the ultimate
condition required.

As frequently occurs, as soon as the installation, although still a BNI, is affected in such a
way by the dismantling operations that they alter its nature, it is considered as a new
nuclear installation and consequently a new authorization decree is required, involving
the procedure previously described including a public inquiry.
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If dismantling work reaches the stage where the total radioactivity of remaining
radioactive substances is below the minimum level necessitating classification as a Basic
Nuclear Installation, the plant can be removed from the list of Basic Nuclear Installations.
Then, depending on the residual radioactivity level, it could come under the provisions of
the law of July 19, 1976 concerning installations classified on environmental protection
grounds, in which case it would be subjected to registering or licensing procedures.

In addition to the above an Article 37 submission is made to the European Commission
where an effluent release permit is required.

COMPETENT AUTHORITIES

The organisation responsible for approving proposals for the decommissioning of NPP is
the Nuclear Installation Safety Directorate (DSIN). The role of this organisation is
described in the Annual report of the French Nuclear Safety Authority, mainly in
Chapters 2 to 5 and 14.

There are general policy discussions before the implementation of individual permit
application process.

THE EIA PROCESS

PROCESS DESCRIPTION

The main characteristic of the Environmental Impact Assessment procedure in France is
that it forms part of the main procedures aiming to obtain the authorisation of the project,
such as the procedure of authorisation or declaration on classified facilities or the
procedure of declaration of Public Utility. This integration determines the level of
administrative control of EIA.

Production of the EIA is the responsibility of the developer who may consult technical
and methodological guidelines for the preparation of the EIA. In addition, technical
administrative bodies are in charge of the control of EIA (Departmental Directorate of the
Industry, the Research and the Environment; Departmental Directorate of the Equipment;
Departmental Directorate of the Agriculture and Forest; Regional Directorate of the
Environment) and these may give information to the developer. All these technical
administrative bodies check the existence and sufficiency of the EIA before the project is
allowed to proceed.

The EIA would not normally address economic or social issues
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EIA GUIDANCE

GENERAL GUIDANCE

Technical and methodological guidelines for the preparation of the EIA have been
produced.

DECOMMISSIONING SPECIFIC GUIDANCE

CONSULTATION AND PUBLIC PARTICIPATION

Public consultation is made through the general public enquiry process when it is
required. Moreover, public information is made through the local information committees
(CLI). Every nuclear power plant is assigned a CLI, the purpose of which is to monitor
the impact of the site and inform the local population. They comprise local
representatives (usually about half of the members), representatives from environmental
protection associations, trade unionists, social professionals and representatives of the
public authorities.

Public enquiry is mandatory when decommissioning is linked with authorisation of a new
installation. Impact assessment studies are made available only during the public
enquiries but they are not published.

Public consultation is a mandatory part of the licencing process. In the case of
decommissioning, an effluent release licence is needed only if these releases are above or
different from those which were authorised during operation. Public comments are only
advisory, however the inquiry commissioner must takes it into account when elaborating
his final conclusions.

D&D EIA EXPERIENCE

Impact assessments have been made for the following:

•  Chinon A1 (100 MW gas graphite reactor). The EIA was undertaken in 1980 and the
reactor was shutdown in 1982. The site is now partly dismantled and a museum has
been constructed.

•  Chinon A2 (300 MW gas graphite reactor). The EIA was undertaken in 1989 and the
reactor was shutdown in 1991. The site is now partly dismantled.

•  Chinon A3 (450 MW gas graphite reactor). The EIA was undertaken in 1994 and the
reactor was shutdown in 1996. The site is now partly dismantled.

•  EL4 (70 MW heavy water reactor). The EIA was undertaken in 1994 and the reactor
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was shutdown in 1996. The site is now partly dismantled.

•  Chooz A (300 MW PWR). The EIA was undertaken in 1997 and the reactor was
shutdown in 1999. The site is now partly dismantled.
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COUNTRY GERMANY

NUCLEAR INDUSTRY

Germany currently has a total of 20 nuclear power reactors. There are 27
decommissioning projects include 16 large and 7 small power reactors, 3 fuel fabrication
plant and a reprocessing plant.

LEGISLATION

CURRENT LEGISLATION

The general law for EIA is the Law on Environmental Assessment (Gesetz über die
Umweltverträglichkeitsprüfung vom Februar 12,1990, BGB1. I S. 205, amended August
18, 1997, BGB1. I S. 2081). This law has been enforced as Article 1 of the Law on
adoption of the Directive 85/337/EEC (12 February 1990, BGB1. I S. 205). According to
this Law, the EIA is to be executed, among other projects, for Constructing,
commissioning, decommissioning, safety enclosure or dismantling of a stationary nuclear
facility, for which it is necessary to execute a licensing procedure corresponding with
article 7 of the Atomic Law on inclusion of the public. There are no other special
regulations for EIA of NPP decommissioning in this law.

The Federal Atomic Energy Act (Gesetz über die friedliche Anwendung der Kernenergie
und den Schutz gegen ihre Gefahren, BGB1.II 751-1, amended 6. April 1998, BGB1. I, s.
694) is the fundamental legal regulation for all nuclear activities in Germany, including
NPP decommissioning.  In §7 Section 1 of this Law it is stated that a licence is necessary
for constructing, commissioning, or property or appreciably changing a stationary
facility for production or processing or treatment or fission or reprocessing of radiated
nuclear materials. In §7 Section 3 it is stated that a licence is also necessary for
decommissioning such facilities and the safe enclosure of the decommissioned facility or
the dismantling of all or part of the facility.

The Atomic Law does not contain any special requirements relating to the EIA. This
question is regulated in the Ordinance on the licensing procedure for facilities according
to §7 of the Atomic Law (Verordnung über das Verfahren bei der Genehmigung von
Anlagen nach § 7 des Atomgesetzes, 18. February 1977, amended 03 February 1995,
BGB1. III S. 751).

The Ordinance requires that an EIA is carried out for constructing, commissioning,
decommissioning, safe enclosure or dismantling of a stationary nuclear facility. The EIA
should include the determination, description and assessment of the impact on:

•  People, animals and plants, ground, water, air, climate and landscape, including
possible interrelations

•  Culture and other assets.

The nature and volume of the application documents is specified in detail in this
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Ordinance.

The Ordinance also states that the EIA is a non-independent part of the procedure
according to the requirements of §7 of the Atomic Law, and the Ordinance details the
public participation provisions. The application, the safety performance report and a short
description of the planned project must be published and a consultation period of two
months must be allowed. In the case of a project needing an EIA, additional documents
must be published:

•  Description of the radioactive waste arising and measures for its safe management
and treatment, conditioning, interim storage and disposal

•  Data on other possible environmental impacts

•  A survey of the most important alternatives investigated, and a justification for
the selected option.

With regard to an EIA for NPP decommissioning, the Ordinance allows the project plan
and the application documents not to be published if there is no disadvantageous impact
to the public, the environment or other assets; justification for this should be included in
the safety performance report or other documents on environmental impact.

PLANNED CHANGES TO LEGISLATION

There are no known planned changes to the legislation.

DEVELOPMENT CONTROL LEGISLATION

None identified.

CONSENT PROCEDURE

CONSENT PROCESS

As a signatory to the Euratom Treaty, Germany is required to make a submission under
Article 37 before commencing decommissioning operations.

All NPP decommissioning projects need a licence from the responsible authority. In
general the consent process is as follows.

A detailed permit application regarding the decommissioning project must be submitted
to the responsible licensing authority, including an EIA. The authority reviews the
documentation and gets comments and consents of other concerned authorities. After that
all non-restricted documents are made available for two months for public review. During
this period any person can submit any comment or objection. There are reviewed in a
hearing which is open for all persons who previously submitted comments and objections
(people who did not object are not entitled to attend the hearing). After resolving all
issues addressed by the authorities and other persons, the license is issued.
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As a rule, the consent process is applied to each decommissioning stage with a separate
licence necessary for each stage. Based on the corresponding requirements of the Atomic
Law and the Ordinance on the licensing procedure, the authority decides whether or not
to publish the application documents. In the case of NPP decommissioning it is
sometimes permissible not to publish the project plan and the application documents.

COMPETENT AUTHORITIES

The Ministry of Environment of the Federal State where the NPP is located is responsible
for approving the application for the NPP decommissioning. This Authority is
responsible also for the EIA for NPP decommissioning, if so appointed by the Federal
State. However, the Federal Government has the power to override decisions of the
Federal State. In effect the Federal States act on behalf of the Federal Government in
undertaking the licensing role.

THE EIA PROCESS

PROCESS DESCRIPTION

The EIA process starts after the Competent Authority is informed by the NPP about the
decommissioning project.

The Ordinance on the licensing procedure provides that the Authority should discuss the
objectives, volume and methods and other questions of the EIA with the NPP operators,
based on documentation received from them. The Authority can involve other authorities,
experts or other third parties. The Authority must inform the NPP about the foreseen
scope of EIA and the kind and volume of the documentation required to be submitted.

EIA GUIDANCE

GENERAL GUIDANCE

As noted above, the general law for EIA is the Law on Environmental Assessment 1990,
which implements the Directive 85/337/EEC.



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 1.4 June 2001
Page 22

DECOMMISSIONING SPECIFIC GUIDANCE

The Law on Environmental Assessment specifically requires a EIA for NPP
decommissioning. The Atomic Law regulates the licensing procedure for NPP
decommissioning including the EIA.

There is not any specific guidance for EIA for NPP decommissioning in Germany, but
there are Rules of decommissioning of facilities according to § 7 of the Atomic Law
(BAnz., 1996, Nr. 211a). This document has been adapted by the Committee on Atomic
Energy of the Federal States as a auxiliary document for the licensing procedure, and is a
compilation of applicable legal and technical aspects. These Rules address briefly the
following aspects:

•  Scoping

•  Alternative decommissioning strategies

•  Consultation and public participation

•  Assessment of indirect and cumulative impacts

•  Impact minimisation and mitigation

•  Review of the EIA report

•  Post-decision monitoring.

An EIA of the decommissioning of a nuclear power reactor should address the following
impacts:

•  Social impacts

•  Land use considerations

•  Transport issues

•  Radiological impacts

•  Non-radiological impacts.

CONSULTATION AND PUBLIC PARTICIPATION

Public participation for the permitting process for the decommissioning of NPPs is
regulated through the Ordinance on the licensing procedure for facilities according to § 7
of the Atomic Law (18 February 1977, amended 3 February 1995).

In the German EIS system there is no specific requirement to produce an EIA Report.
The proposed project must be notified in the Official Gazette and in the local newspapers,
including, at least: the data of the applicant, location of the project and general
information on the project, details of when and where the EIA documentation will be
made available for consultation and the information relevant to the public hearing. The
period between the notification and the first day of making the EIA documentation
available should be two weeks; the time between the end of the consultation period and
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the hearing should be at least two months.

The information to be made publicly available for consultation includes the application,
the safety performance report and a short description of the planned project. For the case
of a project requiring an EIA, additional documents describing the radioactive waste
arising and measures for safety utilisation of radioactive waste and its treatment,
conditioning, interim storage and disposal as well as data of other potential
environmental impacts must also be available for consultation. An analysis of alternatives
and a justification for the selected alternative must also be available for consultation.

However, in the case for an EIA for the decommissioning of an NPP, the public
availability of the project plan and the application documents mentioned above could be
disregarded if there is no significant impact to the public, the environment or goods
which should be included in the safety performance report or other documents on the
Environmental Impact Assessment.

At least two months must be allowed for the consultation of the documents. During this
period the public can submit any comments to the competent authority. Other authorities
should be informed about comments and objections corresponding to their area of
responsibilities.

The public hearing is led by the competent authority and is open to all the persons who
submitted comments. Minutes of the hearing are kept and distributed to the applicant and
to the public if they request it. The final decision must be published if more than 300
persons submitted objections during the review phase.

D&D EIA EXPERIENCE

NPP Greifswald contains four units type WWER-440/230, commissioned between 1974
and 1989; and one unit of type WWER-440/213, trial operation 1989. All units were shut
down in 1990.

A licence was issued for decommissioning and dismantling of the NPP in 1995.

The decommissioning strategy is dismantling of all units. The decommissioning process
is divided into seven stages, and a separate license is necessary for each stage.

There is no formal EIA, but Environment Impact Statements for all seven planned
decommissioning stages either have been or will be prepared.

There has been very limited public participation in the decision-making process for most
of the decommissioning stages (advisory committee to the responsible Authority). It is
assumed that the Authority will require publication of the application documents and a
Public Hearing for only the stage of ‘Remote dismantling of reactors 1 - 4’.
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COUNTRY ITALY

NUCLEAR INDUSTRY

There are four nuclear power plants in Italy at Garigliano, Latina, Caorso and Trino.
These are all currently undergoing decommissioning. It is planned to implement a
safestore strategy for each NPP and then to maintain these safestores for some time
before proceeding with full decommissioning.

In addition there are four small research reactors, three of which are undergoing
decommissioning. The fourth has already been partially decommissioned and converted
into a spent fuel storage facility.

LEGISLATION

CURRENT LEGISLATION

There is no specific legislation for decommissioning of NPPs. The Italian legislation
concerning EIA refers to design of infrastructures, both conventional and nuclear.

Decree no. 112/98 deals with transfer to Regions and Local Authorities of some functions
including environmental safeguard, previously under responsibility of national
Government, except:

•  Infrastructures whose impact involves more than one region

•  Infrastructures having national or international relevance

•  Industrial plants of specific and significant environmental impact

•  Infrastructures whose authorisation pertains to the Government.

At present there are two possibilities:

1. A specific EIA for each activity to be performed and each plant to be erected in
the frame of the decommissioning of an NPP

2. An overall EIA delivered by the Government for a global decommissioning plan
presented by the owner of the NPP.

At present the Local Authorities are the competent authorities for plants listed in annex II
of the EC Directive 85/337. The decree 112/98 states that the EIA responsibility for
plants listed in annex I of the Directive 85/337, presently the responsibility of the
Government, shall be transferred (with a dedicated "secondary legislation" to be edited)
to the Local Authorities, except for the four points previously listed.
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The Italian EIA law presently in force is Law 8/7/86 N°349, article 6. This law
implements the EC Directive 85/337, and has resulted in the following secondary
legislation:

•  DPCM 10/8/88, n°377

•  DPCM 27/12/88

•  DPCM 11/2/98

•  DPR 2/9/99 n°348

•  DPR 12/4/1996

•  DPCM 3/9/1999.

PLANNED CHANGES TO LEGISLATION

There are no known planned changes to the Italian legislation.

DEVELOPMENT CONTROL LEGISLATION

The Italian law concerning decommissioning of NPPs is the D.Lgs. 230/95. However,
this decree does not deal with EIA.

In Italy the EIA is the first step of the authorising process and concerns the design phase.
The decisions made are binding for the construction/operational phase of the works.

The Italian EIA process includes a Public Inquiry. The EIA Commission takes the
comments of the public into account in making its decision.

CONSENT PROCEDURE

CONSENT PROCESS

Italian national legislation requires that the EIA is the first stage in the consent process
although there is an additional requirement for a submission to the EU under the terms of
Article 37 of the Euratom Treaty.

COMPETENT AUTHORITIES

The Italian Ministry of Industry (MICA) is responsible for approving proposals for NPP
decommissioning, with technical support provided by the National Agency for
Environmental Protection (ANPA).

The Italian Ministry of Environment or the Local Authority, depending of the category of
project, is responsible for approving the EIA procedure. This approval is required before
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authorisation can be granted.

THE EIA PROCESS

PROCESS DESCRIPTION

EIA starts as soon as possible at the preliminary design stage. The applicant must prepare
a report for the Ministry of Environment which justifies the preferred strategy and
explains the purpose and scope of the project, design features and so on.

EIA GUIDANCE

GENERAL GUIDANCE

There is additional guidance in relevant legislation in the following areas:

•  Screening – projects related or not related to decommissioning and listed in: DPCM
377/1988, article 1; DPCM 11/2/1998; DPR 12/4/1996; DPCM 3/9/1999.

•  Scoping – those issues listed in EC Directive 85/337, plus specific issues related to
the typology of the project.

•  Consultation and public participation – law 349/1986; DPCM 377/1988; DPCM
27/12/1988

•  Impact minimisation and mitigation – Italian regulations concerning environment
protection

•  Review of the EIS – DPCM 27/12/1988; DPR 348/1999

•  Post-decision monitoring – DPCM 27/12/1988.

An EIA would normally address impacts in the following areas:

•  Social impacts

•  Land use considerations

•  Transport issues

•  Radiological impacts

•  Non-radiological impacts

•  Associated developments (e.g. temporary or permanent waste storage facilities)

•  Economic impacts

•  Health and safety risk to workers (radiological and conventional).
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DECOMMISSIONING SPECIFIC GUIDANCE

There is no NPP decommissioning specific guidance.

CONSULTATION AND PUBLIC PARTICIPATION

In Italy the EIA procedure at national level is regulated through a series of legislation
enacted between 1986 and 1996. However, an EIA is not required for the
decommissioning of NPPs, although this will be mandatory as soon as Directive
97/11/EC is transposed into the national legislation. At the moment a new Law proposal
is being elaborated by the competent Senate Commission taking into account Directive
97/11/EC as well as Directive 96/61/EC on IPPC.

The public participation opportunities begin after the developer has submitted the EIS to
the Ministry of Environment. At the same time the developer must publish a public notice
in two newspapers (one of national circulation and one of high local circulation) with a
specification on the project, the proposed site and a general description. As well the
developer must deposit at least one copy of the EIS documentation in the corresponding
regional office.

There is a Ministerial Memorandum of 11 August 1993 Publicity of Documents for the
Demand of Pronouncement for Environmental Compatibility which defines the details of
how the notification must take place: selection of newspapers, format of the public notice
and general contents of the notice. The documentation is available for public comment
for 30 days.

Public enquiries are only specified for power plant proposals. In this case the period for
public consultations is 45 days.

The public notice must contain:

•  Information about the developer

•  Legislative references for EIA and main planning acts for the proposed project

•  Indication of the project category with EIA obligation

•  Precise location of the project

•  General description of the project and specification of its main characteristics and
size

•  Indication of the regional office where the project, the EIS and the non-technical
summary are deposited for public consultation and where any petition,
observation or opinions can be presented.

D&D EIA EXPERIENCE
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No EIAs have been performed for NPP decommissioning projects.
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COUNTRY THE NETHERLANDS

NUCLEAR INDUSTRY

The Netherlands has one operational NPP at Borssele and a one small power reactor at
Dodewaard which has ceased operations. Decommissioning proposals for the Dodewaard
site have been subjected to an EIA and the proposals are currently being considered.

LEGISLATION

CURRENT LEGISLATION

The Environmental Impact Assessment Decree 1994 was altered in July 1999 to take
account of EC Directive 97/11. Previously there was no provision for decommissioning
but in the new EIA decree, under activity 22.3 in part C of the Appendix,
decommissioning has become part of the Dutch Environmental Impact Assessment
Decree. It is only by this legal title that EIA is required for the decommissioning of a
Nuclear Power Plant (NPP).

PLANNED CHANGES TO LEGISLATION

There are no known planned changes to the legislation.

DEVELOPMENT CONTROL LEGISLATION

There is no general legislation which regulates the development control process for NPP
decommissioning.

CONSENT PROCEDURE

CONSENT PROCESS

A submission must first be made to the European Commission under the terms of Article
37 of the Euratom Treaty. Consent must be received before proceeding with
decommissioning.

The proponent for the decommissioning needs a permit based on the Nuclear Energy Act
(art. 15) from the Minister for Housing, Spatial Planning and Environment. That permit
will be given after consultation with the Minister for Economic Affairs and the Minister
of Social Affairs and Employment. Before that permit will be issued the EIA procedure
must be completed. EIA plays a role in giving a complete overview of all relevant
information concerning the environment and in developing alternatives for the original
idea of the proponent.
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COMPETENT AUTHORITIES

Ministry for Housing, Spatial Planning and Environment. This Ministry is also
responsible for the general policy concerning EIA.

THE EIA PROCESS

PROCESS DESCRIPTION

After the publication of the Notification of Intent of the proponent (in which the activity
is described, including the effects on the environment in general terms) the proponent
publishes its view about the project and the alternatives. The EIA Commission can
respond to this (e.g. by proposing new alternatives) in its advice for the Competent
Authority. The advice from the EIA Commission effectively establishes the scope of the
EIA.

EIA GUIDANCE

GENERAL GUIDANCE

In addition to information in the legislation and publicly available guidelines there is
guidance from the EIA Commission on each project.

DECOMMISSIONING SPECIFIC GUIDANCE

There is no decommissioning advice but it is worth noting that the Dodewaard EIA
considered impacts in the following areas:

•  Social impacts

•  Land use considerations

•  Transport issues

•  Radiological impacts

•  Non-radiological impacts

•  Associated developments.

CONSULTATION AND PUBLIC PARTICIPATION

EIA in the Netherlands is regulated by the Environmental Impact Assessment Decree No.
540/1994 as amended in July 1999.

In the Dutch system the scoping phase is very important. A notification of intent is
prepared which gives information on the development project, including an outline of the
activity, the location and the relevant environmental issues. The notification of intent is
published (local paper for projects of local relevance and in the Staatscourant, the
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national Official Gazette), giving information on:

•  Where the public can get more detailed information

•  During which period of time and how written comments can be submitted

•  Whether there is a Public Hearing or not (not compulsory at this stage).

In the Netherlands the EIA Commission plays a very important role. The EIA
Commission is a group of independent experts, out of which a few relevant individuals
are selected to participate in a working group for a specific EIA project.

After the comments sent by the public (and results of the hearing if it took place), these
are sent to the Competent Authority as well as to the EIA Commission. The EIA
Commission must issue a Advisory Guidelines on the scope of the EIS to the Competent
Authority within 5 weeks; although they are not obliged at this stage to take into account
the public input, this is usually done. The final Guidelines are defined by the Competent
Authority.

After the EIS is submitted, it is sent to the EIA Commission for its review. A public
notification regarding the submission and availability for review of the EIS is carried out
in a manner similar to the scoping phase. During the review phase, Public Hearings are
organised in order to explain the contents of the EIS, the draft decision and give an
opportunity for public input. The results of the Public Hearings are sent to the Competent
Authority and to the EIA Commission, who are obliged to take them into account in their
report.

D&D EIA EXPERIENCE

The decision-making process is still ongoing for the decommissioning of the Dutch
nuclear power plant Dodewaard. Advice for the project specific Guidelines is available.
Within one or two weeks the EIS will be published and the Review procedure will start.

The other Dutch NPP (Borssele) is scheduled for decommissioning in 2004, but the
permit to start decommissioning of the last Dutch NPP has been declared invalid by the
State Council (highest court in these type of cases) and thus the central government has to
prepare a new permit, which might lead to some delay.
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COUNTRY SPAIN

NUCLEAR INDUSTRY

There are currently nine operational nuclear power plant in Spain. Five units are being
decommissioned, Vandellós 1 and four other small reactors.

LEGISLATION

CURRENT LEGISLATION

The Spanish EIA legislation is based on the Royal Decree RDL 1302/1986 of June 28
1986 on Environmental Impact Assessment (Real Decreto Legislativo 1302/1986, 28
junio, de Evaluación de Impacto Ambiental).

However, the specific procedures are set out in Royal Decree 1131/1988 of September 30
1988, which approves the EIA Executive Regulations (Real Decreto 1131/1988, de 30 de
septiembre, por el que se aprueba el Reglamento para la ejecución del Real Decreto
Legislativo 1302/1986, de 28 de junio, de Evaluación de Impacto Ambiental).

In addition to the national legislation there is EIA legislation in the 17 different
Autonomous Communities (see the PENELOPE website at www.penelope.uni-bremen.de
or www-penelope.th.ic.ac.uk ).

PLANNED CHANGES TO LEGISLATION

The Environmental Impact Assessment Law (Ley de Impacto Ambiental) is currently in
draft form. This has been prepared to comply with the requirements of Directive
97/11/EC.

DEVELOPMENT CONTROL LEGISLATION

The recent Royal Decree 1836/1999 of December 3 approves the Nuclear Plants
Executive Regulations (Real Decreto 1836/1999, 3 diciembre, Reglamento sobre
instalaciones nucleares y radiactivas), stating the procedure for the regulation of the
development control process for decommissioning of NPPs and other nuclear
installations.

CONSENT PROCEDURE

CONSENT PROCESS

As a signatory to the Euratom Treaty, Spain is required to make a submission under
Article 37 before commencing decommissioning operations.

The nuclear energy permitting process runs parallel to the EIA process. The Ministry of
the Environment issues an Environmental Impact Declaration, based upon the EIS, o the

http://www.penelope.uni-bremen.de/
http://www-penelope.th.ic.ac.uk/
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nuclear regulatory authority. This EID is not binding but will normally be respected. If
there is disagreement between the two authorities then the state government will decide.

No additional public participation provisions are made; it is only stated for the case of
Preliminary Authorisations (prior to the installation of an NPP) that the public
participation exercise required for the sectoral legislation (RD 1836/1999) should be the
same as the public participation for the EIA. Nevertheless, it does establish a 30-day
consultation period (but only for Preliminary Permits).

The decommissioning permit requires the presentation of an environmental radiological
impact study including a radiological environmental impact monitoring programme; it
also requires the presentation of a pollution monitoring programme. This requirement is
additional to the EIA.

The decommissioning of an NPP requires a Decommissioning Permit and a Termination
Licence.

In order to apply for the Decommissioning Permit a decommissioning plan must be
presented to the Ministry of Industry and Energy (specific contents of required
documents are stated in Art. 30 of RD 1836/1999). The Ministry of Industry and Energy
then passes the documents to the Nuclear Safety Council in order to get their opinion on
the application. The Nuclear Safety Council's opinion is binding where they deny an
application or where they impose certain conditions for approval.

EIA for decommissioning of NPPs is mandatory under Decree 1836/1999 (as well as for
any of the permits established in Decree 1836/1999).

The EIA process consists of the following phases:

1. The applicant submits a summary of the project's major characteristics to the
Competent Environmental Authority (CEA) as well as to the sectoral authority.
The CEA then may consult the persons, Institutions and Administrations likely to
be affected. When the CEA is the Ministry of Environment and the project is
likely to have an impact on the conservation of fauna and flora, protected natural
areas or forests, the Directorate General for Nature Conservation will be
consulted.

2. The opinions obtained from the consultations are transferred to the applicant.

3. The applicant must present an Environmental Impact Statement (EIS) according
to the requirements established in Arts. 7-12 of RD 1131/1988.

4. The consultations are carried out by the sectoral authority as part of the sectoral
permitting process. In case public consultations are not provided for in the
sectoral permitting process, the environmental consent process requires 30
working days to be allowed for comments from the public.

5. The sectoral authority transfer the results of the consultation to the applicant
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through the CEA. The applicant should then revise the EIS accordingly.

6. The Environmental Impact Declaration is produced jointly by the CEA and the
Nuclear Safety Council, and issued by the CEA. It is a necessity before the
sectoral Authority can grant the nuclear licence.

COMPETENT AUTHORITIES

Decommissioning projects must obtain approval from the Ministry of Industry and
Energy. The Nuclear Safety Council is responsible for nuclear safety and radiological
protection and provides an evaluation and assessment of the project to the Ministry.

The EIA for a decommissioning project has to be approved by the Ministry of the
Environment. Both of these authorities, the CEA and the Nuclear Safety Council, have to
produce the EIA appraisal in a co-ordinated manner.

THE EIA PROCESS

PROCESS DESCRIPTION

Legislation does not define the stage at which the EIA should start. Although the EIA
requires an analysis of alternatives, in practice the EIA usually begins when an alternative
has already been identified.

It is not a requirement for the Competent Authority and regulatory bodies to be consulted
until the EIS is submitted. However, it is common practice for the applicant to send a
report to the regulators identifying the most significant aspects to be dealt with in the
EIA.

EIA GUIDANCE

GENERAL GUIDANCE

There is no national guidance beyond that which is provided in the EU guidance
documents.

The EIA would normally be expected to address the following areas:

•  Social impacts

•  Land use considerations

•  Transport issues

•  Radiological impacts

•  Non-radiological impacts

•  Associated developments
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•  Economic impacts

•  Monitoring programmes.

DECOMMISSIONING SPECIFIC GUIDANCE

There is no decommissioning specific guidance on methodologies or scope of NPP
decommissioning EIAs.

CONSULTATION AND PUBLIC PARTICIPATION

Public participation is required under the EIA legislation exclusively.

Scoping: consultations as described above.

If the sectoral permitting process provides for a public consultation phase, then that is
followed, which is not the case of decommissioning of NPPs. In this case the sectoral
authorities open up a public information procedure in which the public may send to the
CEA their comments on the EIA, during a 30 working-day period. A notification must be
made through the Official Gazette (Boletín Oficial del Estado). The comments obtained
have to be taken into consideration by the CEA when making a decision on the EIA.

D&D EIA EXPERIENCE

Dismantling and Decommissioning of Vandellós-I NPP Project

EIS submitted in 1994. Vandellós-I NPP (497 MW, gas-graphite type) was shut down in
1990 following an incident affecting the number 2 turbine-generator set.

The Decommissioning and Dismantling Plan consider a decommissioning Level 2 under
the IAEA scale in five years. Following this period, there will be a latency period to
allow the radiation inside the reactor shield to decay to levels, which will facilitate the
complete dismantling at minimum radiological cost.

The EIA consisted of:

•  June 23, 1995: The Ministry of Industry and Energy (MIE) informed ENRESA
that the Dismantling and Decommissioning Plan of Vandellós-I needed an EIA.

•  July 5, 1995: ENRESA submitted a preliminary EIA to the MIE and the
Competent Environmental Authority (CEA) to consult about the most significant
aspect to deal with in the EIA. A summary of the project's major characteristics
was submitted to 110 local bodies to consult.

•  September 5, 1996: ENRESA presented the EIA to the CEA.

•  December 14, 1996: The sectoral authorities opened up the public information



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 1.4 June 2001
Page 36

procedure during a 30 working-day period.

•  February 24, 1997: The CEA notified ENRESA that no comments were obtained
to be taken into consideration on the EIA.

•  September 22, 1997: Issue of the Environmental Impact Declaration.

Dismantling and Decommissioning of the Andújar Uranium Mill

EIS submitted in 1991. The Andújar Uranium Mill was used for the production of
concentrates of uranium. It left a million tons of tailings as remains of the process.

•  Authorisation for the decommissioning of Andújar Uranium Mill was awarded by
Ministerial order on 1st February 1991.

•  The documentation relating to environmental evaluation was submitted between
1990 and 1991.

•  The works completed in May 1994 in accordance with the existing schedule,
consisted of conditioning the tailings dykes and leaving them in a safe condition
for the long term and of restoring the surroundings.

•  Now the facility is under a supervision programme to be performed over the next
10 years.
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COUNTRY SWEDEN

NUCLEAR INDUSTRY

Sweden has a total of 11 operating nuclear reactors spread over four sites. Nuclear
operations at the Barsebäck 1 reactor have ceased but formal decommissioning
operations have not yet begun. Decommissioning operations are currently underway at
the small AGESTA power reactor and decommissioning has been completed to Stage 3
for two research reactors (R1 Stockholm and KRITZ Studsvik) and a radiochemical
laboratory at Studsvik.

LEGISLATION

CURRENT LEGISLATION

General EIA legislation is contained in the Environmental Code (SFS 1998:808) and an
EIA of NPP decommissioning could only be required by the nuclear regulatory authority
(SKI).

There is no explicit requirement for EIA for decommissioning in the Swedish legislation
although according to the Act on Nuclear Activities (SFS 1984:3) SKI can request an
EIA on a case-by-case basis for nuclear projects.

PLANNED CHANGES TO LEGISLATION

There are no known planned changes to the legislation.

DEVELOPMENT CONTROL LEGISLATION

There is no additional relevant development control legislation.

CONSENT PROCEDURE

CONSENT PROCESS

The EIA will start prior to an application for decommissioning. It is the responsibility of
the plant licensee to start this process.

COMPETENT AUTHORITIES

There are three organisations which are required to approve the proposals before
decommissioning can commence.

•  The County Administrative Board is responsible for ensuring general
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environmental acceptability.

•  The Swedish Nuclear Power Inspectorate (SKI) must approve the proposals in
terms of nuclear safety.

•  The Swedish Radiation Protection Institute (SSI) must be satisfied that the
radiological protection requirements are adequate.

THE EIA PROCESS

PROCESS DESCRIPTION

The licensee is required to consult with the agencies, organisations and the public about
the contents of the EIA. During the licensing the public may comment on both the EIA
and the licence application.

The consultation is divided into two phases. In the first phase the licensee must consult
with the County Administration Board and private parties who may be assumed to be
most affected (e.g. neighbours). After this consultation the County Administration Board
decides whether the activity (in this case decommissioning) may cause a significant
environmental impact.

If the decision is positive the consultation proceeds to the second phase. The licensee
then must consult government authorities, municipalities and organisations together with
the public widely. It is only after these steps that an environmental impact statement can
be prepared and a licence application can be submitted. In practice SKI will engage in the
entire consultation process.

EIA GUIDANCE

GENERAL GUIDANCE

General guidance on EIA is given in the legislation and by the competent authorities.

DECOMMISSIONING SPECIFIC GUIDANCE

There is no decommissioning specific guidance on methodologies or scope of NPP
decommissioning EIAs.
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CONSULTATION AND PUBLIC PARTICIPATION

Public participation procedures during the EIA process in Sweden are specified in the
Environmental Code (SFS 1998:808). Although there is no explicit requirement for EIA
for the decommissioning of NPPs, according to the Act on Nuclear Activities (SFS
1984:3) the Swedish Nuclear Power Inspectorate (SKI) may request an EIA on a case-by-
case basis. The County Administration Board may also require an EIA according to the
Environmental Code. In practice an EIA will be produced.

The developer must consult the County Administrative Board and affected private
parties; on the basis of these consultations the County Administrative Board decides
whether an EIA is required (i.e. screening). If an EIA is required then the developer must
consult other government authorities, municipalities and organisations as well as the
general public in order to define the scope of the EIS. In practice the Swedish Nuclear
Power Inspectorate will engage in the entire consultation process.

It should be stressed that the licensee has the full responsibility for the consultations. The
legislation does not give guidance on how to carry out the consultation process.

D&D EIA EXPERIENCE

None.
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COUNTRY UNITED KINGDOM

NUCLEAR INDUSTRY

As well as having a total of 35 operational nuclear power reactors the UK has a number
of decommissioning projects currently under way, including:

•  10 large power reactors

•  11 small reactors

•  14 other facilities (e.g. reprocessing plant, fuel fabrication plant, etc)

LEGISLATION

CURRENT LEGISLATION

The legislation requiring EIA for nuclear reactor decommissioning projects in the UK is
the Nuclear Reactors (Environmental Impact Assessment for Decommissioning)
Regulations 1999 (EIAD 99) which came into force on 19 November 1999.

PLANNED CHANGES TO LEGISLATION

There are no planned changes to the legislation.

DEVELOPMENT CONTROL LEGISLATION

The general approach to development control in the UK is set out in the Town and
Country Planning Act 1990 for England and Wales; and the Town and Country Planning
(Scotland) Act 1997 for Scotland.

Some parts of the overall decommissioning strategy may require planning permission
from the local planning authority and, in such cases, a separate application will have to be
made. There would not normally be a need to prepare a second EIS.

CONSENT PROCEDURE

CONSENT PROCESS

Under EIAD 99 the decommissioning of a nuclear power plant cannot be carried out by a
licensee until the Health and Safety executive (HSE) has granted consent.  The HSE
cannot grant consent until an EIA is carried out and an Environmental Statement (ES) has
been submitted in accordance with the requirements of the Regulations, along with any
further information required by HSE.

The HSE must consult with a number of statutory consultees (e.g. local government and
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other statutory bodies) and the ES must also be made available to the general public.

In arriving at a decision the HSE must take into account both the ES and the responses
received from statutory consultation bodies and the public. Conditions may be applied to
any decision to grant consent to proceed with decommissioning.

The environment agencies – the Environment Agency (EA) for England and Wales, and
the Scottish Environment Protection Agency (SEPA) for Scotland – act as agents of the
Department of the Environment, Transport and the Regions (DETR) on matters relating
to Article 37 submissions.

The Radioactive Substances Act 1993 (RSA 93), administered by the environment
agencies, will also apply in respect of discharge authorisations.  Consent to
decommission will not be granted until the EIA process has been completed and the
relevant environment agency has notified the HSE of its approval, i.e. not until the
relevant environment agency has assessed the implications for the discharge
authorisations and taken any necessary action under RSA 93.

The approval of a decommissioning plan or project does not confer any permission for
parts of the plan that involve “development”.  Separate planning permission will be
required for such works but it should not be necessary to produce a separate EIA. Similar
arrangements are being introduced for changes to existing decommissioning projects such
that EIA is carried out when necessary.

Since the end of 1999, certain licensed nuclear sites are to be required to make Article 37
submissions prior to decommissioning. Sites that are already decommissioning have also
been asked to make Article 37 submissions. Unless there are exceptional circumstances
(e.g. for safety reasons), HSE will avoid granting consent to decommission before the EC
delivers its opinion on any associated Article 37 submission.  (In such exceptional cases,
an option might be to grant consent to decommission, subject to a condition that tasks
that generate radioactive wastes do not start until the Commission has delivered its
opinion.  Such a case would have to involve discussions with relevant parties.)  Where
work is already in progress, precedents indicate that decommissioning can continue
whilst the Article 37 submission is produced and considered.  It should be noted that
authorisations under the Radioactive Substances Act 1993 are also linked to opinions
given under Article 37.

COMPETENT AUTHORITIES

The Competent Authority for approving applications and associated Environmental
Impact Statements for nuclear reactor decommissioning projects is the Health and Safety
Executive.

For planning applications for associated works, the Competent Authority will be the
Local Planning Authority. In addition a major planning application can be “called in” for
scrutiny by the relevant national environment department, which effectively elevates it to
national level and may lead to a formal public Planning Inquiry.
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THE EIA PROCESS

PROCESS DESCRIPTION

UK guidance is currently under development but it will strongly recommend consultation
with the HSE as soon as the decision to proceed with the decommissioning of an NPP has
been made. In normal circumstances this decision will take place some years before the
planned closure of the NPP, allowing time to consult on the decommissioning strategy
and to undertake the EIA.

The guidance will say that a licensee may apply to the HSE for a formal opinion on the
scope of the EIA and the information to be provided in connection with an application for
consent.  As part of this procedure, the HSE will consult with designated statutory
consultees.  Regardless of the scoping opinion, the HSE are able to request that the
operator provides further information to support or elaborate upon any statement made in
the ES.

The form of the remainder of the EIA process will be determined by the licensee but
there will be ongoing discussions with the HSE.

EIA GUIDANCE

GENERAL GUIDANCE

In addition to the EU guidance documents some general guidance on EIA is available
through DETR research reports and good practice guides.

DECOMMISSIONING SPECIFIC GUIDANCE

The HSE is currently preparing specific guidance for undertaking EIAs of NPP
decommissioning. This process is well advanced and the guidance is expected to be
issued in summer 2000.

The guidance will cover screening, scoping, assessment and selection of alternatives,
consultation & public participation, assessment of indirect and cumulative impacts,
impact minimisation & mitigation, review of the EIA report and post-decision
monitoring.

The EIA process will be expected to address social impacts, land use considerations,
transport issues, radiological impacts, non-radiological impacts, associated developments
and economic impacts. (Detailed assessments of radiological impacts will be addressed
by safety cases presented under the terms of the Nuclear Installations Act 1965 and
discharge authorisation submissions made under the RSA 93.)

CONSULTATION AND PUBLIC PARTICIPATION

The main vehicle for the application of the EIA directive is through the Town and
Country Planning Acts. However, in the case of decommissioning of NPPs, EIA is
regulated by the Nuclear Reactors (Environmental Impact Assessment for
Decommissioning) Regulations 1999 (EIAD 99) where the HSE is the Competent
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Authority (decision-maker).

Although some of the proposals that form part of the decommissioning plan may require
the operator to obtain planning permission (development consent), a separate EIA will
not have to be completed. The Local Planning Authority would already have been
automatically informed because it is a statutory consultee under EIAD 99.

The first opportunity for participation takes place after the Environmental Statement has
been produced. The HSE must consult the statutory consultation bodies as well as
representations from the public/others before making a decision to grant consent.
The consultation bodies are defined in EIAD 99 (Reg. 2) as well as the minimum
requirements for public consultations (Reg. 9 and Reg. 10). Notification is made in local
newspapers and the EIS must be made available for public consultation.

In some cases, and depending on the particular circumstances and novelty, this may
involve consultation beyond the minimum requirements. Options that may be considered
for wider consultations include stakeholder dialogues, public meetings, “surgeries” for
more individual consultations, and wider advertising.

Apart from the public participation provisions under EIAD 99, the environment agencies
are responsible for consultation on any Variations of Authorisations under RSA 93
(Radioactive Substances Act 1993) which may apply during decommissioning activities.
In addition, proposals that require planning permission (under the Town and Country
Planning Acts) may require separate and specific consultations.

D&D EIA EXPERIENCE

To date there have been no applications received by the HSE under the new regulations
EIAD 99. However, an environmental statement (ES) was prepared by Magnox Electric
plc in respect of Trawsfynydd and submitted to Snowdonia National Park Authority
under the Town and Country Planning EIA Regulations (1988).  This application and the
associated EIS are currently being revised, and are expected to be resubmitted in due
course.
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COUNTRY BULGARIA

NUCLEAR INDUSTRY

Kozloduy NPP operates six VVER type reactors, four of the early –230 type with the first
being commissioned in 1974; and units 5 and 6 of the later series VVER 1000, the last
being put into operation in 1993.

A Feasibility Study on decommissioning NPP Kozloduy units 1 & 2 was completed in
June 1997. The main purpose of the study was:

1. To develop a strategy of NPP Kozloduy units 1&2 decommissioning and to evaluate
the proposed options

2. To develop a basis for economic assessment of the selected options.

There is, as yet, no practical NPP decommissioning experience in Bulgaria.

LEGISLATION

CURRENT LEGISLATION

The most important legislation regulating nuclear activities in Bulgaria is the Act on the
Use of Atomic Energy for Peaceful Purposes (79/1985). The primary legislation for
nuclear safety was enacted in 1985, and amended in 1995 (DV 69/1995). In accordance
with the Act, the licensees are responsible for the implementation of decommissioning.
Licensing procedures and specific regulations for decommissioning are not yet defined.

At the present time there is no Law or Decree which contains special requirements for
undertaking an Environment Impact Assessment of NPP decommissioning.

The Environmental Protection Act (DV No 86/18.10.1991, as amended) includes the
following provisions.

Article 19:

All kinds of activities of the physical and juridical persons and of the state and municipal
authorities may be subject to an environmental impact assessment.

Article 20:

(1) An environmental impact assessment shall be invariably made in the following cases:

1. (As amended, DV No 85/1997) All projects on the list set forth in the Annex hereto.

Remark: Nuclear energy projects liable to environmental impact assessment in this list
are projects relating to generation of nuclear power.

2. National and regional programs for development, landscape and urban development
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and their amendments.

3. (As amended, DV No 85/1997) Expansion and/or reconstruction projects with a
change in production activity of the facility in cases when this activity is within the range
of the Annex under subpara 1.

(2) (As amended, DV No 85/1997) Municipality authorities shall assess the impact on
the environment of projects, facilities and activities that are not subject to an obligatory
environmental impact assessment, following an order determined by a regulation of the
Minister of the Environment and Waters.

(3) (As amended, DV No 85/1997) An environmental impact assessment may also be
made on a motion of concerned natural and juridical persons, addressed to the
competent authorities as per Article 27, which shall be required to reply with an opinion
on the motion within thirty days after its submission.

(4) Environmental impact assessment of operating facilities shall be carried out
periodically as prescribed by the competent authorities. Assessment of large polluting
facilities shall be made at least once every five years.

Transitional and Concluding Provisions, § 9

(1) (As amended, DV No 12/1999) In the event of privatisation, with the exclusion of any
privatisation agreements concluded prior to February 1, 1999; or in case of restitution;
or in the event of investment in new construction facilities by foreign and Bulgarian
natural and juridical persons: the liability for any environmental damages resulting from
past actions or inaction shall be assumed by the State under such terms and following
such procedures as shall be laid down by the Council of Ministers.

(2) All facilities as per paragraph (1) above shall be mandatorily subjected to an
assessment of the impact caused on the environment up to the moment of such restitution,
privatisation or investment.

(3) (New, DV No 12/1999) The assessment of environmental damages resulting from
past actions or inaction shall be made in conformity with such methods as shall be
endorsed and enacted by the Minister of Environment and Waters simultaneously with
the assessment as per paragraph (2) above.

4. DECREE No 4 (07.07.1998) on Environmental Impact Assessment defines the
conditions and rules for realising of environment impact assessment of the projects,
objects and activities, determined in article 20 and § 9 of the Environmental Protection
Act as detailed above.

PLANNED CHANGES TO LEGISLATION

The Act on The Use of Atomic Energy for Peaceful Purposes (79/1985) is currently under
review.

In the framework of the PHARE Program there is a project Assistance to Bulgarian



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 1.5 June 2001
Page 3

Nuclear Safety Authority (BNSA) in the development of requirements and procedures for
decommissioning of Kozloduy units 1 and 2. The main objective of this project is to assist
BNSA in creating the basis for a national licensing system for the decommissioning of
NPPs, profiting from the experience gained in Western European countries. Regulations
on the safety of NPP during decommissioning will be in force by the end of 2000.

DEVELOPMENT CONTROL LEGISLATION

Nothing relevant identified

CONSENT PROCEDURE

CONSENT PROCESS

At the present time there is no Law or Decree in Bulgaria which contains special
requirements for undertaking an Environment Impact Assessment of NPP
decommissioning as part of the consent process.

Responsibility for strategy, selection of decommissioning option and plans for
decommissioning and decommissioning projects lies with the plant owner/licensee, who
would apply to the Committee on the Use of Atomic Energy for Peaceful Purposes for a
licence through the Inspectorate on the Safe Use of Atomic Energy.

COMPETENT AUTHORITIES

The Competent Authorities as per Article 27 of the Environmental Protection Act are:

3. On the territory of one municipality – the regional environmental and water
protection inspectorates and municipal authorities

4. On the territory of several municipalities falling within the scope of one regional
environmental inspectorate and one regional water protection inspectorate – those
regional environmental and water protection inspectorates

5. On the territory of several municipalities falling within the scope of several regional
environmental and water protection inspectorates – the Minister of Environment and
Waters.

Under the Administrative Procedures Act, the regional environmental and water
protection inspectorates are superior to the municipal administrative authorities, and the
Ministry of Environment and Waters is superior to the regional inspectorates.

Under the Atomic Energy Act, responsibility for specific decommissioning activities is
assigned as follows:

6. Strategy, selection of decommissioning option, plans for decommissioning and
decommissioning projects - the plant owner/licensee

7. Issue of licences – the Committee on the Use of Atomic Energy for Peaceful Purposes
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through the Inspectorate on the Safe Use of Atomic Energy

•  Control of the environment – Ministry of Environment and Water.

THE EIA PROCESS

PROCESS DESCRIPTION

All terms and procedures for carrying out an environment impact assessment will be laid
down in a Regulation to be issued by the Minister of Environment and Waters in
consultation with the Minister of Territorial Development, Housing Policy and
Construction, the Minister of Health and the Minister of Agricultural Development, Land
Use and Restoration of Land Ownership.

Responsibility for the preparation of the EIA may be assigned to:

8. The person or department that finances the investment programme for the
development

9. The investor of the construction project or construction decision

10. The owner or user of the object

11. The department responsible for completion of privatisation.

The costs of the preparation of the EIA are paid by the persons or department to which
responsibility has been assigned, who must provide the information necessary for
realisation of the assessment.

In task 4 of the current PHARE project, which relates to the list and content of the
documents for the development of Kozloduy NPP Units 1 and 2 safe enclosure
programme, the following tentative content of Environmental Impact Assessment is
given:

1. Description of the project including in particular:

12. A description of the physical characteristics of the whole project and the land-use
requirements during the construction and operational phase

13. A description of the main characteristics of the production processes, for instance the
nature and quantity of the materials used

14. An estimate, by type and quantity, of expected residues and emissions (water, air and
soil pollution, noise, vibration, light, heat radiation, etc.) resulting from the operation
of the proposed project.

2. Outline of the main alternatives studied by the plant owner or its consultant, and a
justification of the selected alternatives, taking into account the environmental effects.

3. A description of the aspects of the environment likely to be significantly affected by
the proposed project including, in particular: fauna; flora; soil; water; air; climatic
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factors; material assets, including architectural and archaeological heritage; landscape;
and the inter-relationship between the above factors.

4. A description1 of the likely significant effects of the proposed project on the
environment resulting from:

15. The existence of the project

16. The use of natural resources

17. The emission of pollutants, the creation of nuisances and elimination of waste

And the description of the developer of the forecasting methods used to assess the effects
on the environment.

1 (The description should cover the direct effects and any indirect secondary, cumulative,
short, medium and long-term, permanent and temporary effects of the project, both
positive and negative.)

5. A description of the measures envisaged to prevent or to keep any significant adverse
effects on the environment as low as reasonably achievable (ALARA).

6. A non-technical summary of the information provided under the above headings.

7. An indication of any difficulties (technical deficiencies or lack of know-how)
encountered by the plant owner or its consultant in compiling the required information.

Most of the data needed to prepare the EIA can be found in existing reports dealing with
the environmental impact of Kozloduy NPP normal operation and prepared in the frame
of other projects.

GUIDANCE AND SCOPE

GENERAL GUIDANCE

DECREE No 4 (see above) defines the conditions and rules for conduct of environmental
impact assessment of relevant projects as determined in Article 20 and §9 of the
Environmental Protection Act.

DECOMMISSIONING SPECIFIC GUIDANCE

At the present time there is no Law or Decree in Bulgaria which contains special
requirements for undertaking an Environment Impact Assessment of NPP
decommissioning.

The draft contents list for the Kozloduy safe enclosure programme can however be taken
as an indication of the guidance being given for the conduct of an EIA for an NPP
decommissioning project. The contents (described above) include land use and transport
issues, radiological and non-radiological impacts of the proposals but do not encompass
social, economic issues or any associated developments.



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 1.5 June 2001
Page 6

CONSULTATION AND PUBLIC PARTICIPATION

As noted above, EIA in Bulgaria is regulated by the Environmental Protection Act
87/1991 (as amended). The rules for EIA are established in Decree 4 (7 July 1998) on
Environmental Impact Assessment. However, the undertaking of an EIA for
decommissioning of NPPs is not mandatory.

The Bulgarian Environmental Protection Act establishes a provision (Art. 20.3) that
permits any concerned natural or juridical persons to make a motion to the Competent
Authorities to consider requiring an EIA for a specific project.

In case an EIA is required for a decommissioning project, the public participation
provisions described below would apply.

After the EIS is submitted, a period of time is given for the public to consult the EIA
documentation and to present comments, and a public hearing is organised by the
Competent Authority. The Municipal Departments decide, together with the Competent
Authority, the date and hour of the public discussion as well as the place where the
documentation can be consulted. Notification must be made through the mass media or
“in any other suitable way” at least one month before the public hearing. Minutes are
taken of the public hearing and are attached to the written comments received.

The written comments and the minutes of the public hearing must be taken into account
in making the decision.

After the EIA is submitted, the Municipal Departments, together with the Competent
Authority, must again organise a public discussion where representatives of the municipal
administrative departments, of state and public organisations, the public and concerned
natural and juridical subjects may participate.

Kodjabashev, A, Bulgaria, in Regional Environmental Centre Doors to Democracy,
Current Trends and Practices in Public Participation in Environmental Decision-making
in Central and Eastern Europe, Szentendre, 1998.

Veleva, V and Anachkova, S, Environmental Impact Assessment in Bulgaria, in
Bellinger, E, Lee, N, George, C, and Paduret, A, Environmental Assessment in Countries
in Transition. Papers and Proceedings of the Central European University Summer
University Workshop, Central European University, Budapest, 1997.

D&D EIA EXPERIENCE

Although preparations for an EIA for Kozloduy Units 1 and 2 are well advanced there is,
as yet, no experience of applying an EIA to a decommissioning project in Bulgaria.
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COUNTRY CZECH REPUBLIC

NUCLEAR INDUSTRY

There are two nuclear power plant sites in the Czech Republic. The NPP at Dukovany
operates four VVER-440 reactors and the site at Temelín has one VVER-1000 which has
recently begun operations plus another VVER-1000 under construction.

There has been no practical experience of NPP decommissioning in the Czech Republic.

LEGISLATION

CURRENT LEGISLATION

According to the Act No. 18/1997 Coll. on the Peaceful Use of Nuclear Energy and
Ionising Radiation (the ‘Atomic Act’) a necessary condition for the licence for the
decommissioning of nuclear installations is to provide an environmental impact
assessment (EIA) as per Act No. 244/1992 Coll. on Environmental Impact Assessment.

The Act No. 244/1992 Coll. regulates the assessment of the environmental impact of
prepared constructions, their changes and changes in their use, activities, technologies,
development concepts and programmes and commodities. It also establishes the
competent bodies of state administration in the assessment process, determination of the
scope and contents of the required documents and their evaluation ending with an
obligatory standpoint.

Decree No. 196/1999 Coll. of the State Office for Nuclear Safety (SÚJB) together with
Decree No. 184/1997 Coll. relates to radiation protection procedures during
decommissioning operations, specifies details for the decommissioning option and
prescribes the content of the required documentation. .

PLANNED CHANGES TO LEGISLATION

Significant changes are in progress to amend the Atomic Act and its decrees. The EIA
Act (244/1992) is also expected to change, a new version having passed the Czech
Parliament in December 2000 and been returned to the Senate for further alteration.
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DEVELOPMENT CONTROL LEGISLATION

For decommissioning activities a licence granted by SÚJB is required. With the licence
application, documentation has to be submitted by the licensee. The details of the
documentation are set down in the Atomic Act, the content being specified by the
implementing regulation and approved by the regulatory authority.

This licence does not substitute for licences or permission for activities required from
other administration offices according to special regulations.

The main relevant laws in this context are as follows:

•  Act No. 50/1976 Coll., on Land Use Planning and Construction Regulations (Civil
Engineering Act) amended by Act No. 83/1998 Coll.

•  Act No. 17/1991 Coll., on the Environment

•  Act No. 244/1992 Coll., on Environmental Impact Assessment

•  Act No. 455/1991 Coll., the Trade Licensing Act, amended by Act No. 222/1994
Coll., on the Conditions for Enterprise and Execution of State Administration in
Energy Industries and on the State Energy Inspectorate.

•  Act No. 111/1994 Coll., on Road Transportation.

•  Act No. 123/1998 Coll., on the Rights of Information Concerning the Environment.

CONSENT PROCEDURE

CONSENT PROCESS

Decommissioning takes place after the termination of operation of the nuclear installation.
The termination of NPP operation is the removal of the spent nuclear fuel from the reactor.

Under Article 3 of the Act No. 18/1997 Coll. the State Office for Nuclear Safety (SÚJB) is
granted responsibility for issuing licences to cover the practices governed by the Act. Under
Article 9, Para 1, Item g, this concerns the decommissioning of a nuclear installation or a
workplace with a significant or very significant ionising radiation source. The planning of
decommissioning during the operational life of the nuclear installation is regulated explicitly
by the Atomic Act only.

Decommissioning is subject to a licence from SÚJB which is based its approval of required
documentation submitted by the licensee. This documentation includes safety analyses, which
also contain basic elements of EIA concerning radiological impact only. The EIA made
according to Act No. 244/1992 Coll. is a necessary condition for the issuance by SÚJB of the
licence for decommissioning. Unlike the safety analyses, however, its results are not
obligatory for SÚJB, but for other competent authorities involved in the overall licensing
process. Within this administrative procedure SÚJB acts independently from the process of
any other administrative bodies.
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SÚJB makes its decision about granting the licence having verified that the applicant has
fulfilled all the conditions required by the Atomic Act and its implementing regulations. This
licence concurrently expresses the consent required by the Act No. 50/1976 Coll., on land use
planning and construction regulations (Civil Engineering Act) altered and amended by Act
No. 83/1998 Coll. Both the Atomic Act and Civil Engineering Act regulate each stage of the
decommissioning process.

COMPETENT AUTHORITIES

The planning of decommissioning during the operational life of any nuclear installation is
regulated explicitly by the Atomic Act only. Therefore the responsible organisation for
approving proposals for decommissioning is SÚJB, which executes the State administration
and supervision over the process of nuclear energy utilisation and in the sphere of radiation
protection.

Environmental impact evaluation is in the sphere of authority of the Ministry of the
Environment. The position of the Ministry of the Environment on the EIA is submitted to
SÚJB, and is a necessary condition for the SÚJB to award consent for NPP decommissioning.
The Ministry can transfer its competence in the EIA to the district authorities, provided this
transfer contributes to the promptness and economy of the EIA process.

The required scope of the EIA is given in Act No. 244/1992 Coll. However, where
radiological impacts are involved, SÚJB has the opportunity to influence the EIA process in
the assessment, in each stage of the life-cycle: siting, construction and commissioning of a
nuclear installation through the Initial, Preliminary and Pre-operational Safety Reports.

THE EIA PROCESS

PROCESS DESCRIPTION

In the licence applications for siting, construction, commissioning and operation, the
applicant presents to SÚJB documentation varying in content and extent depending on
the stage in the life-cycle of the installation.

The Initial Safety Report for the siting process includes a preliminary assessment of the
impact of the nuclear installation operation on personnel, public and environment, and a
proposal of a concept for safe termination of operation. The Preliminary Safety Report is
required for the licence for construction of a nuclear installation. It includes safety
analyses and impact assessment of the management of nuclear materials and sources of
ionising radiation on the personnel, public and environment, as well as the concept of
safe termination of operation and decommissioning of the nuclear installation. The Pre-
operational Safety Report includes description of changes in the impact assessment of the
installation with regard to the original project evaluated in the Preliminary Safety Report
and the proposed method of decommissioning. Finally, the documentation required for
licence of the decommissioning contains safety analyses on the decommissioning impact
on personnel, public and environment.

The process of EIA starts before the starting of the life-cycle of the NPP. In the
accordance with the Atomic Act, the EIA emphasises the siting and commissioning of the
nuclear installation, and the submission of the EIA by the applicant to SÚJB is a
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necessary condition also before decommissioning. Act No. 244/1992 Coll. Specifies the
details of the EIA process including necessary documentation, assessed impacts and
public participation, and also specifies the responsible organisations.

EIA is requested when the project for decommissioning is being processed. If there is a
change in the decommissioning project, the EIA will be further developed for the parts
affected by the changes.

SÚJB has published Edict No. 196/1999, concerning decommissioning of a nuclear
installation or site with significant sources of ionising radiation. This determines the
decommissioning strategy, scope and methods of documentation implementation related
to decommissioning, and details of the scope and methods of radiation protection
provision during decommissioning.

GUIDANCE AND SCOPE

GENERAL GUIDANCE

The following primary and secondary legislation (decrees) of the Czech Republic
contains some guidelines concerning EIA for decommissioning:

•  Act No. 244/1992 Coll. on Environmental Impact Assessment

•  Act No. 18/1997 Coll. on the Peaceful Uses of Nuclear Energy and Ionising
Radiation

•  Decree No. 215/1997 Coll. on Criteria for Siting Nuclear Facilities and Workplaces
with Very Significant Sources of Ionising Radiation

•  Decree No. 195/1999 Coll. on the Basis Design Criteria for Nuclear Installations with
Respect to Nuclear Safety, Radiation Protection and Emergency Preparedness

•  Decree No. 196/1999 Coll. on Decommissioning of Nuclear Installations and
Working Places with Significant and Very Significant sources of Ionising Radiation.

The guidelines make specific reference to screening, scoping, alternatives, consultation,
impact evaluation, mitigation and post-decision monitoring.

The guidelines for the Environmental Safety Reports that also containing EIA are made
in co-operation with the applicants on a case-by-case basis.

DECOMMISSIONING SPECIFIC GUIDANCE

The content of the documentation required by SÚJB as part of the decommissioning
consent process is determined by Article 13, Para 3 Item d of Act No. 18/1997 Coll.
Details are provided in the Appendix, specifically in part G, where the documentation
required for the issue of a licence for individual stages of decommissioning is listed.

An NPP decommissioning EIA would be expected to include all items on the EU list and,
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in addition, an evaluation of the effect on climate change and on cultural sites.

CONSULTATION AND PUBLIC PARTICIPATION

The EIA process in the Czech Republic is regulated by Act No. 244/1992 Coll. on
Environmental Impact Assessment. An EIA is required for the decommissioning of a
NPP according to Act No. 18/1997 Coll.

The first opportunity for public participation during the Czech EIA process is after the
EIS is submitted. The EIA Documentation must be made publicly available for review
during 30 days, after notification by the affected local authorities in the “locally usual
manner” (e.g. public notice on the Official Advertisement Board of the Local Authority).

After the public review period is over an Expert Opinion is issued by an independent
expert. The expert must take into account the public comments. A Public Hearing is then
organised to review the Expert Opinion; here the public is informed of the Expert
Opinion as well as of the proposed standpoint of the Competent Authority.

In the Czech Republic, three types of participants are differentiated for purposes of the
EIA process: (1) citizens, (2) Public Initiatives and (3) NGOs. A Public Initiative is a
non-formal association of at least 500 persons who signed a written comment on the EIA
documentation; having achieved this status, the Public Initiative must be specifically
invited to the Public Hearing on the Expert Opinion. If more than 250 members of the
Public Initiative establish a formal Citizen’s Association then they are allowed to
participate in the permitting process up to its last stages (i.e. beyond the EIA procedure
itself). If an NGO provides a written comment on the EIA documentation, it likewise
automatically receives status as a party in the permitting process.

The competent environmental authority gives a non-binding opinion based on the expert
opinion and the public hearing to the decision-making (i.e. sectoral) authority.

The EIA Act gives Public Initiatives and NGOs that provided comments on the EIA
documentation the status as parties in the decision-making process also. This allows them
to inspect all background materials for the decision, the right to submit comments and
evidence, and the right to appeal.

Dusik, J, Czech Republic, in NATO/CCMS Methodology, Focalisation, Evaluation and
Scope of Environmental Impact Assessment, third report, Evaluation of Public
Participation in EIA, Wilrijk, 1995.

Kuzvart, P Czech Republic, in Regional Environmental Centre Status of Public
Participation Practices in Environmental Decision-making in Central and Eastern Europe,
Budapest, 1995.

D&D EIA EXPERIENCE

This EIA process stems from Act No. 244/1992 Coll. on Environmental Impact
Assessment. Because no NPP or any other nuclear decommissioning (except for uranium
mining and milling) has taken place in the Czech Republic Until, no EIA process has yet
been conducted in connection with decommissioning.
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Several decommissioning projects, termed "proposals of the decommissioning option",
have been prepared for Dukovany NPP and Temelín NPP, and have been approved
according to Act. No 18/1997 Coll., and SÚJB Decree No. 196/1999 Coll. These
decommissioning projects are during the operational lifetime of these NPPs, so they do
not need at this stage to be complemented by an EIA, which is only foreseen to be
required in connection with shutdown at the end of the operational lifetime.
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COUNTRY ESTONIA

NUCLEAR INDUSTRY

Estonia has no nuclear power plants.

LEGISLATION

CURRENT LEGISLATION

Until 2001 the basic national legal act (primary legislation) was the Planning and
Building Act of 14 June 1995 (Planeerimis- ja ehitusseadus. RT I 1995, 59, 1006).
Amended by the following Acts: 30.04.96 entered into force 07.06.96 - RT I 1996, 36,
738; 26.06.96 entered into force 26.07.96 - RT I 1996, 49, 953; 23.02.99 entered into
force 28.03.99 - RT I 1999, 29, 399; 17.02.99 entered into force 01.04.99 - RT I 1999,
27, 380; 22.02.99 entered into force 01.04.99 - RT I 1999, 29, 398.

The regulations issued under this act specified the order of an environmental expertise
procedure (This expertise procedure involves most of the EIA procedures):

1. Order for implementation of environmental expertise. Keskkonnaekspertiisi tegemise
korra kinnitamise kohta. Valitsuse 13. novembri 1992. a. määrus nr. 314. RT 1992,
50, 619

2. Order on the issue of licenses for environmental expertise. Keskkonnaekspertiisi
tegevuslitsentsi väljaandmise korra kinnitamine. Keskkonnaministri 15. juuli 1996. a.
määrus nr. 38. RTL 1996, 85, 493.

The Environmental Impact Assessment and Environmental Auditing Act Keskkonnamõju
hindamise ja keskkonnaauditeerimise seadus, RTI 2000, 54, 348, was accepted on
14.06.2000 and enforced on 01.01.2001. This Act specifies the basic EIA requirements
and amends a number of requirements in formerly enforced acts. EIA is defined by the
Act as a process which aims at ascertaining, assessing and describing the likely
environmental impact of proposed activities as well as at finding possibilities to prevent
and mitigate their impact and to find the best suitable solution for implementing proposed
activities.

The Government Regulation No 352 of 07.11.2000 Keskkonnaekspertiisi tegemise korra
kinnitamise kohta» kehtetuks tunnistamine, RTI 2000, 85, 537 repealed the Regulation
No 314 of 13.11.1992 with effect from 01.01.2001.

PLANNED CHANGES TO LEGISLATION

No planned legislative changes were identified.
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DEVELOPMENT CONTROL LEGISLATION

A more general development control document, which establishes environmental
assessment and public participation provisions in Estonia, is Estonian National
Environmental Strategy (Eesti keskkonnastrateegia). Approved by the Riigikogu
(Parliament) on 12.03.1997.

CONSENT PROCEDURE

CONSENT PROCESS

The basic national law on radiation safety is Kiirgusseadus, 08.05.1997, muudetud
15.10.1998 ja 10.11.1999. Riigi Teataja I, 1997, 37/38, 569; 1998, 97, 1520; 1999, 88,
804. Radiation Act, 08.05.1997, as amended 15.10.1998 and 10.11.1999. (Unofficial
translation: Estonia. Radiation Act. OECD Nuclear Law Bulletin, 1998, Suppl. to No. 61,
p. 53). The licence for radiation practice is required at the beginning of decommissioning
activities.

According to the Planning and Building Act and the regulations thereof, EIA is
mandatory in the case of projects involving the nuclear industry, NPP, radioactive waste
management facilities, etc. The Regulation No 314/1992 provides that EIA should be
performed before the issue of permits for the use of natural resources and permits for
production. EIA forms an essential part in the decision-making and licensing process
(section 5). The same requirements are included in the new Environmental Impact
Assessment and Environmental Auditing Act. Article 6 defines a significant
environmental impact as follows: …(1) Environmental impact of a proposed activity
shall be considered significant, when likely concurrent environmental impact exceeds the
environmental capacity of the proposed site or brings about irreversible changes in the
environment or poses a threat on human health or property or accompanies the
implementation of activities listed in (2) of this Article or their combinations.

(2) Activities with a significant environmental impact are the following:

1) proposed activities of likely transboundary environmental impact;

…

3) construction of thermal power stations or other combustion installations with a heat
input of 150 megawatts (MW) or more; construction, dismantling and decommissioning
of nuclear power stations and other nuclear installations;

4) reprocessing of irradiated nuclear fuel;

5) activities in connection with the production or enrichment of nuclear fuel, or
processing of irradiated nuclear fuel or radioactive waste;

6) construction, reconstruction or decommissioning of interim storage or disposal sites
for radioactive waste;

…
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(2) In addition to the provisions in (2) of this Article, the decision maker should analyse
and, if needed, consider the environmental impact as significant, taking into account the
following features of the proposed activities:

•  scope of likely environmental impact;

•  location and environmental conditions;

•  technological level and the amount of waste and energy produced or used;

•  probability, duration, frequency, irreversibility and accumulation of the likely
environmental impact;

•  extent of the likely risk.

COMPETENT AUTHORITIES

The Estonian Radiation Protection Centre, ERPC, is authorised under the Radiation Act
to issue licences for radiation practices, including decommissioning of nuclear facilities.
In the licensing process, the application for a licence should be accompanied by an EIA.
ERPC shall execute supervision upon all radiation practices, including decommissioning.

According to the requirements of the Planning and Building Act and the regulations
thereof and the Environmental Impact Assessment and Environmental Auditing Act, the
Ministry of the Environment and the Ministry of Economic Affairs as the administrating
body of the operator AS ALARA Ltd. shall approve proposals for the decommissioning
of a nuclear facility.

THE EIA PROCESS

PROCESS DESCRIPTION

Section 15 of the Regulation No 314/1992 specifies that EIA shall be performed for the
site of the object, for the application to use natural resources and the environment, to the
technical and economic justification of the starting design of the project and before the
approval of the project and issue of the licence. These procedures are common for
projects on reconstruction, enlargement and decommissioning (section 16).

The Environmental Impact Assessment and Environmental Auditing Act in its ‘Article 4.
Scope of environmental impact assessment’ establishes the following requirements:

(1) Environmental impact shall be assessed, when construction, taking into account use of
buildings and alteration of the use of an existing building, which involves significant
environmental impact or which requires application for permits on the use of natural
resources, or on release into the environment of polluting materials or waste or alteration
of conditions provided for in the existing permit;

The following sub-articles (2) and(3) specify that EIA shall be performed in the course of
establishment of plans, national development plans or programmes or their alteration and
lay down the requirements for an additional EIA.
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During scoping, the developer proposes an “Environmental Impact Assessment
Programme”. The competent environmental authority must give its recommendations on
the EIA Programme if so requested by the developer (prior to preparing the EIA
Programme). The Programme is then approved by the competent environmental
authority.

An EIS is then prepared, the contents of which are stipulated in the 2000 EIA Act and
detailed requirements for which will be established by a regulation of the Ministry of
Environment. The EIS is then subject to public review and reviewed by the competent
environmental authority. The approval of the CEA is annexed to the documentation
presented to the decision-maker.

GUIDANCE AND SCOPE

GENERAL GUIDANCE

Although no specific guidelines have been generated locally, all the EU guidelines are
included in the EIA and Environmental Auditing Act.

DECOMMISSIONING SPECIFIC GUIDANCE

Although there is no guidance specific to decommissioning, the legislation encompasses
EU requirements, and therefore the EIA for a decommissioning project would be
expected to include all the topics covered by the generic guidelines including social and
economic impacts, land use and transport, radiological and non-radiological aspects and
associated developments.

CONSULTATION AND PUBLIC PARTICIPATION

Both the Planning and Building Act and the Environmental Impact Assessment and
Environmental Auditing Act require consultation and public participation pursuant to the
requirements in Article 12 Environmental impact assessment programme, Article 15
Access to environmental information and Article 16 Public Announcement on
environmental impact assessment.

Pursuant to the Planning and Building Act, Section 11 on notification of intention to plan
provides that local governments shall notify the public of the intention to commence
comprehensive or detailed planning through the local or county media at least once per
year. In Section 12 on notification of initiated plans, the following requirements have
been set up:

(1) Ministries, county governments and local governments shall communicate the
objectives of planning which they initiate through the national, county or local media, as
appropriate, within one month after a decision to initiate planning is made.

(2) Notices regarding initiation of the preparation of a national planning policy statement
are published in the Riigi Teataja Lisa.
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Section 18 on the public display of plans requires that plans shall be displayed to the
public and specifies the details for plans of different categories. Decommissioning of a
nuclear facility shall be considered as a part of the national planning policy.

During a public display, interested persons shall have access to all materials and
information relating to the plans which are at the disposal of the county government or
local governments administering the planning, except information classified as a state
secret (section 18, subsection 7). The duration of public display ranges from 2 to 6 weeks,
depending on the type of the plan.

Section 20 sets up the procedure for making submissions and Section 21 specifies the
measures for consideration of the outcome of public display. E.g., the local government
shall respond to written submissions within four weeks after the end of a public display;
if the amendments resulting from a public display and public meeting bring about
changes to the fundamental objectives of a plan, another public display and public
meeting shall be held after the amendment of the plan pursuant to sections 18–21 of this
Act (section 21, subsection 5), etc.

Chapter 4 contains the detailed requirements for supervision over preparation, adoption
and repeal of plans.

At present in Article 16 of the Environmental Impact Assessment and Environmental
Auditing Act it is provided that …the decision-maker shall publicise the decision of
initiating an environmental impact assessment procedure and on the preparation of an
environmental impact statement within 10 days:

•  at least in one newspaper of countrywide distribution;

•  at least in one local newspaper;

•  all county governments and municipalities which territory the environmental impact
of proposed activities may reach;

•  in written form any relevant authority organising supervision on national level;

•  in written form landowners, whose interests the proposed activities may directly have
impact on.

In addition, the notification should specify the time and place where it is possible to get
information concerning the proposed activities and their possible environmental impact.

Article 17 sets down requirements that the developer shall organise a public discussion to
introduce proposed activities after the environmental impact assessment programme and
the corresponding report are completed. The developer shall supplement the programme
with written propositions, add the opinions received to the report. In case the propositions
have not been taken into account, the developer shall give the reasoning for that.
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D&D EIA EXPERIENCE

As there are no nuclear power plants in Estonia there have been no previous EIAs carried
out and nothing relevant has been published.
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COUNTRY HUNGARY

NUCLEAR INDUSTRY

There is a single four-unit VVER-440-213 operating in Hungary which was
commissioned from 1982 to 1987.

LEGISLATION

CURRENT LEGISLATION

The Energy Act XLVIII of 1994 regulates plant closure procedures (Article 10) and
Article 17 effectively requires an EIA for the decommissioning of an NPP.

Nuclear activities generally are subject to the Atomic Energy Act CXVI of 1996 which
refers to the protection of the public and the environment and that the decommissioning of
a nuclear facility shall be the responsibility of an organisation designated by Government
(Article 40).

Public participation in the process is required under the Environmental Protection Act
LIII of 1995. Government Decree 152/1995 sets out the rules for an EIA and gives more
details.

PLANNED CHANGES TO LEGISLATION

Nothing identified. Current legislation is claimed to be coincident with EU requirements.

DEVELOPMENT CONTROL LEGISLATION

Nothing relevant identified.

CONSENT PROCEDURE

CONSENT PROCESS

The NPP owner is required to present a Preliminary Environmental Impact Statement
(PEIS) to the Environmental Inspectorate and this is publicly scrutinised before a report
back to the NPP is prepared. The Detailed EIS is treated in a similar fashion and other
competent authorities are consulted throughout the process. In some cases ‘scoping
meetings’ may be held to detail the work to be included in the PEIS. Wide public
acceptance of proposals is seen as desirable.

The EIA would appear to be part of the chain of approvals required to make progress
through the decommissioning project.
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COMPETENT AUTHORITIES

Government Decree 87/1997 defines the role of the Hungarian Atomic Energy Authority
(HAEA) and Decree 108/1997 regulates its procedures. The main activities of the HAEA
are carried out by the Nuclear Safety Directorate (NSD).

Environmental regulation falls under the Environmental Inspectorate of the Ministry of
Environmental Protection and Regional Development. Their responsibility is recognised
in the 1996 Atomic Energy Act.

THE EIA PROCESS

PROCESS DESCRIPTION

Chapter 18 of the Safety Analysis Report for operation of the Paks NPP is entitled
Preliminary Programme of decommissioning of NPP and its Units. It is unclear whether
any mention is made of EIA requirements. The HAEA Safety Guide 2.14 relates to
Quality Assurance in decommissioning but, again, it is not known if reference is made to
the need for an EIA.

GUIDANCE AND SCOPE

GENERAL GUIDANCE

General guidance on the preparation of EIAs is contained in Government Decree
152/1995. The scope, however, is first proposed by the NPP owner.

DECOMMISSIONING SPECIFIC GUIDANCE

There appears to be no guidance specific to decommissioning.

CONSULTATION AND PUBLIC PARTICIPATION

An EIA for the decommissioning of an NPP is required under the Energy Act XLVIII of
1994. Provisions for public participation in the permitting process for the
decommissioning of an NPP are made in both the sectoral legislation (Energy Act) and
the EIA legislation (Environment Protection Act LIII and Decree 152/1995).

The first opportunity for public participation occurs after the developer presents the
Preliminary Environmental Impact Statement (PEIS) to the Environmental Inspectorate.
The Inspectorate sends to the affected local authorities the application, the PEIS and a
partial text of public notice, the contents of which include the project’s location and brief
description, information about where and when the documentation can be consulted, and
the deadline for submission of comments. The local authorities then notify the public that
they can send comments. The Inspectorate must consult with the specialised authorities
when deciding on the PEIS.

Once the Detailed Environmental Impact Statement (DEIS) is submitted, a Public
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Hearing is held, to which the Inspectorate may invite the specialised authorities and the
affected parties, including environmental and other public associations. The mass media
is used for the notification, as well as the traditional means. Minutes of the Public
Hearing are prepared by the Inspectorate and distributed to the applicant and the
participating specialised authorities and organisations, and publicised by the Inspectorate
and affected local authorities.

The decision must be made based on all the information available in the matter. The
decision document must contain the positions of the specialised authorities and a detailed
description of the circumstances considered when taking the decision.

In addition to the EIA process described above, there is a sectoral process supervised by
the HAEA which has its own public participation opportunities. The PEIS must be
included with the application for the sectoral preliminary licence, as well as the approval
of the Environmental Inspectorate. The preliminary sectoral licence is published in the
Official Gazette of the Ministry of Industry and Trade and is open to comments. The
developer informs the affected communities about the project and its potential impacts,
and hires a professional organisation to undertake a public information campaign. The
programme for the campaign must be approved by the Expert Committee that advises the
HAEA; the Expert Committee also supervises the implementation of the public
information programme. A Public Hearing is then organised by the Expert Committee,
which evaluates the results with the local authority and presents its view to the HAEA,
the developer and all the interested authorities. The sectoral license must contain the
issues raised during the Public Hearing and any conditions stipulated, and it is published
in the Official Gazette of the Ministry of Industry and Trade.

Notice that two Public Hearings thus take place: one after the submission of the PEIS,
required by the sectoral legislation; and another after the submission of the DEIS,
required by the EIA legislation.

Palerm, J, Public Participation in EIA in Hungary: Analysis through Three Case Studies.
Environmental Impact Assessment Review, 19:201-220, 1999.

D&D EIA EXPERIENCE

There is as yet no NPP decommissioning experience in Hungary.
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COUNTRY REPUBLIC OF LATVIA

NUCLEAR INDUSTRY

There is no operating nuclear power plant in the Republic of Latvia. A small IRT
research reactor operated until recently.

LEGISLATION

CURRENT LEGISLATION

Nuclear activities are covered by the 1996 Regulations on Issuance of Licences and
Permits for Radioactive Substances and Other Sources of Ionising Radiation, amended
1997 and 1998.

Environmental impact assessment requirements are specified in the Law on
Environmental Impact Assessment of 1998, and the related Procedure No 213 for
Environmental Impact Assessment published by the Cabinet of Ministers in 1999.

PLANNED CHANGES TO LEGISLATION

Draft regulations on radioactive waste management were in preparation in 1998.

EIA legislation has only recently been updated in the Republic of Latvia, but not to the
extent that it reflects the requirements of EU Directive 97/11.

DEVELOPMENT CONTROL LEGISLATION

Nothing relevant identified.

CONSENT PROCEDURE

CONSENT PROCESS

An EIA would be mandatory for the decommissioning of an NPP and is mandatory for
the shut-down IRT research reactor.

COMPETENT AUTHORITIES

The nuclear authority is the Radiation and Nuclear Safety Control Division of the
Environmental State Inspectorate.

The authority for EIA is the EIA State Bureau under the supervision of the Ministry of
Environmental Protection and Regional Development.
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THE EIA PROCESS

PROCESS DESCRIPTION

The plant operator would apply to the Radiation and Nuclear Safety Control Division of
the Environmental State Inspectorate for authority to proceed with decommissioning
operations.

The Competent Authority advises the licensee that an EIA is required and the licensee is
obliged to notify the public of its intentions. The public have the opportunity to comment
on the scope of the EIA. Notification is also made when the draft EIA is available. There
is a legal requirement to produce a Non-technical Summary.

GUIDANCE AND SCOPE

GENERAL GUIDANCE

The contents list for an EIA is specified in primary legislation.

The detailed scope of the EIA is agreed between the licensee and the Competent
Authority, following the opportunity for public comment on the proposed work.

DECOMMISSIONING SPECIFIC GUIDANCE

There is no guidance specifically related to nuclear decommissioning work but a
decommissioning EIA would be expected to address the aspects listed in EC
documentation.

CONSULTATION AND PUBLIC PARTICIPATION

The public participation provisions for the EIA process are established in the Law on
Environmental Impact Assessment (1998) and in the Procedures for Environmental
Impact Assessment (Regulations of the Cabinet of Ministers No 213, 1999). Note that an
EIA is mandatory for the decommissioning of NPPs. The Latvian legislation offers some
of the most extensive opportunities for the public to get involved in the EIA process.

After the Competent Authority notifies the developer that an EIA is required, the
developer must publish a notice about the proposed development, informing the public of
the opportunity to send written comments concerning the potential environmental
impacts. The notification must be made in the newspapers and contain general
information which includes a description of the project, the location where information
can be obtained, and the dates and means to submit comments (20 days are allowed to
send in comments). The notification must also specify the closing date and location for
the submission of written requests for the organisation of an Initial Public Hearing.

The relevant Regional Environmental Board, an elected deputy of the relevant
municipality or at least 10 citizens or permanent residents of the Republic of Latvia have
the right to request an Initial Public Hearing by submitting a written request to the
Bureau. If a request is made, the developer will be obliged to organise the Initial Public
Hearing where the general public may participate.
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The developer must then publish a notice of the Initial Public Hearing, specifying the
time and location of the hearing, as well as the locations where the public may obtain
information on the project and view the prepared documentation. All the relevant
documentation must be placed in the relevant municipal building and other public places.
The developer must prepare copies of documents and other materials necessary for the
Initial Public Hearing. The developer must take minutes of the Hearing and submit them
to the Bureau, together with other discussion documents.

The Competent Authority then requests the developer to elaborate the scope of an Impact
Assessment programme, which must take into account the comments submitted by the
public as well as the results of the Initial Public Hearing.

There is another opportunity for public participation after the Draft EIS is submitted to
the Competent Authority. The developer must prepare another public notice informing
the public that the Draft EIS is available for public review, about the opportunity to
submit written comments (during a 20 day period, which could be extended to 40 days if
deemed necessary by the Bureau), and inviting the public to participate in the public
hearing on the Draft EIS. The conditions for the notification are similar to those for the
scoping stage. As well, information must be made available for review in terms similar to
those of the scoping stage. Minutes of the public hearing and other documentation must
be submitted to the Bureau.

The review of the Draft EIS by the Competent Authority must take into account the
points of view of the interested State and municipal institutions, the written submissions
by the public and the results of the Public Hearings. The Competent Authority sends the
evaluation of the Draft EIS to the developer, who will then have to prepare the Final EIS
which must include an evaluation of the written submissions received and of the results
of the Public Hearing on the Draft EIS.

The evaluation report of the Competent Authority on the Final EIS is sent to the
developer and to the State and municipal institutions involved in the EIA. The Competent
Authority also publishes a notice informing all concerned that the evaluation has been
completed and that copies of the Evaluation Report and of the Final EIS are available for
review.

D&D EIA EXPERIENCE

An EIA is being prepared for the decommissioning of the shut-down IRT research
reactor.
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COUNTRY LITHUANIA

NUCLEAR INDUSTRY

Lithuania has a single two-unit RBMK 1500 type nuclear power plant at Ignalina,
operating since 1983. The site has received considerable assistance from the EU and
EBRD Nuclear Safety Account.

There is no practical experience of NPP decommissioning in Lithuania.

LEGISLATION

CURRENT LEGISLATION

The requirements for undertaking decommissioning of Nuclear Power Plant in Lithuania
are specified in the Law on Nuclear Energy of 1996, Article 25 (activity subject to
licensing), Article 37 (decommissioning responsibility) and Article 38 (obligations).

The requirements for undertaking an Environmental Impact Assessment of NPP
decommissioning proposals are specified in the Law on Environmental Protection of
1995 and the Law on Environmental Impact Assessment of 2000 which takes full account
of the EC EIA Directives 85/337/EEC and 97/11/EC.

The Law on Environmental Impact Assessment is the main legal document that regulates
the EIA process and relationships between the parties involved in it. The Law lays down
the steps of the EIA process. There are separate Articles dealing with the aims of the Law
and the goals of EIA, the types of activities that are to be subject to EIA, participants of
the process, stages of the assessment, the EIA report review and public participation. It
sets the framework of the Lithuanian EIA system, while supplementary lower-level legal
documents (Governmental and Ministerial Resolutions) provide more detailed procedural
and informational requirements. Other secondary legislation documents which have been
passed include:

•  Ministerial Order No. 277 (June 2000) for Informing the public and public
participation in the EIA process (establishing provisions on how to undertake
notifications and public participation)

•  Ministerial Order No. 263 (July 2000) on Guidelines on screening.

•  Ministerial Order No. 262 (June 2000) on Specific requirements for the preparation of
the EIA Programme and the Report

•  Ministerial Order No. 305 (July 2000) on Guidelines for the EIS Review.

Some detailed requirements on conducting an EIA are specified in the VATESI
(Regulatory Body) Regulations General Requirements on Ignalina NPP
Decommissioning (VD-EN-01-99) of 1999.
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PLANNED CHANGES TO LEGISLATION

No planned legislative changes were identified.

DEVELOPMENT CONTROL LEGISLATION

Nothing relevant identified.

CONSENT PROCEDURE

CONSENT PROCESS

The Government of Lithuania is responsible for approving proposals for NPP
decommissioning. The programme prepared by the operator according to current
requirements must include measures for dismantling of the facility and management of
radioactive waste.

The requirement that a decision can only be made by Government means that the
Ministry of Industry or another responsible body should prepare a proposal analysing all
the issues relating to the decommissioning of the NPP. Before they present the proposal
for consultation with the Ministry of Environment (MoE) they must carry out an EIA
according to the procedures in the EIA Law. This will involve the preparation of the
relevant proposal, public participation, and other issues.

After consideration of the relevant documentation, MoE would issue a decision about
environmental impact and this proposed decree would then go to the Government for
approval. Upon issuance of the governmental decree, the responsible authority should
carry all duties relating to decommissioning of the nuclear plant.

In accordance with the Law on Nuclear Energy, the operator will prepare and present to
the Regulatory Body a final decommissioning plan, which should include the conceptual
Safety and Environmental Impact Assessment. This plan has to be co-ordinated with the
Ministry of Economy, the Ministry of Environment, the Ministry of Health, the Ministry
of Social Security and Labour Protection, the head of the district, and the institution of
local authorities.

COMPETENT AUTHORITIES

The operator, i.e. the Ignalina NPP, is fully responsible for proper and safe operation of
the NPP. The Ignalina NPP must prepare all the necessary documents on
decommissioning and obtain the Licence from VATESI (the Lithuanian Nuclear Power
Safety Inspectorate). VATESI grants the Licence in co-operation with the Ministry of
Health and the Ministry of Environment.

The Government (Cabinet of Ministers) is responsible for the decision.

The Ministry of the Environment supervises the EIA process.
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THE EIA PROCESS

PROCESS DESCRIPTION

The Lithuanian Environmental Impact Assessment system consists of the preparation of
documents on physical planning and so-called project proposals. The EIA would
normally be performed at the same time as the project technical design documents are
prepared.

All documents of physical planning and project proposals for planned economic activity
are subject to the Initial EIA, performed by the planning organiser in accordance with the
regulations on physical planning. A physical planning document can be approved only
after the report of the Initial EIA is reviewed by the Ministry of Environmental Protection
or its Regional Departments.

A Full EIA is performed for the proposed activities that are included in the approved list,
or if the initial EIA shows that proposed activity will have a significant effect on the
environment.

Scoping is required for each full EIA. The first step in the full EIA process is the
preparation of the "programme of environmental impact assessment", which is a
document determining the scope and contents of the EIA report.

The report is prepared by the applicant in accordance with the ratified EIA program. The
report must include detailed information on the topics of the programme, and must
identify the potential effect of the proposed activity on the environment and detail
prevention or mitigation measures.

EIA quality control is performed by the Competent Authority and the relevant parties in
the assessment: governmental institutions responsible for health protection, fire-
prevention, protection of cultural assets, development of economy and agriculture; and
the relevant municipal administration authorities.

GUIDANCE AND SCOPE

GENERAL GUIDANCE

An EIA is a mandatory part on design and consent process for planned economic
activities. The list of activities includes nuclear power plant and radioactive waste
management facilities.

Guidance is included in the Regulations on working out a Programme and Report on the
Full-scale Assessment of the Impact of Planned Economic Activities on the Environment.
This guidance covers all relevant areas but does not extend to post-decision monitoring

DECOMMISSIONING SPECIFIC GUIDANCE

There is no specific decommissioning guidance, but in the consultations around the
preparation of an EIA it is presumed that the normal list of topics would be agreed for
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inclusion in the EIA plus the impact on soil, water, forest and also impact on employment
which is of particular concern as a social issue.

CONSULTATION AND PUBLIC PARTICIPATION

The EIA basic procedure in Lithuania is specified in the Law on the Assessment of the
impact of planned economic activities on the environment (2000). Secondary legislation
includes: Ministerial Resolution No. 262 of June 2000 on the Order of EIA programme
and report preparation.

The public participation provisions are specified in Ministerial Decree No. 1305/1996 on
Public Participation in the EIA Process and Government Decree No. 1175/1999 (22
October) on Public Information on the Environment. Article 7 of the Environmental
Protection Law of 1992 recognises the right of citizens and public organisations to take
part in the discussion and implementation of programmes and projects of economic
activities.

During a scoping phase a programme of environmental impact assessment is prepared,
defining the scope and the EIS contents. The public have an opportunity to present their
comments at this stage, both in written form and at the Public Hearing. Twenty days
before the public consultations, the following information must be announced on the
Lithuanian radio and TV as well as through announcements in the bulletin boards of
district and local authorities: information on when and where the hearing is going to take
place, and information on when and where the relevant information can be consulted and
how proposals can be transmitted. The comments received must be assessed prior to the
Public Hearing, and the report of the Public Hearing must analyse the public
consultations and be sent, together with the rest of the documentation, to the Ministry of
Environment.

The second opportunity for public participation is during the EIS review. The same
process is followed as during the scoping phase.

D&D EIA EXPERIENCE

No NPP decommissioning project with an EIA has as yet been developed.
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COUNTRY POLAND

NUCLEAR INDUSTRY

There are no nuclear power plants in Poland. Although an NPP was under construction
the project was cancelled before completion and the development of nuclear power
ceased.

Some experience has been gained from the decommissioning of the EWA nuclear
research reactor, and this experience has been used in preparing this summary.

LEGISLATION

CURRENT LEGISLATION

Nuclear activities are covered by the Atomic Law of 10 April 1986 with later
amendments. The Law regulates activities connected with the use of atomic energy,
specifies responsibilities of administrative units engaged in this type of activity,
nominates bodies competent in that sphere and their tasks, formulates the principles of
civil liability for nuclear damages and formulates sanctions for violations of nuclear
safety and radiation protection regulations.

The Atomic Law requires that any activity in Poland that causes or may cause exposure
to ionising radiation must be subject to control by a regulatory body. These activities
include in particular site selection, design, construction, commissioning, operation and
decommissioning of nuclear facilities.

An EIA for projects for the decommissioning of nuclear facilities is required under the
Regulation of Minister of Environment Protection, Natural Resources and Forestry, 1998
(the Regulation is secondary legislation created under the Act on Spatial Planning of
1994 with later amendments) and under the Act on Environmental Protection and
Development. The Regulation is based on EU Directive 85/337 EEC as amended by
97/11/EC, particularly on the lists of developments for which an EIA is required.

PLANNED CHANGES TO LEGISLATION

The new Atomic Law which will come into force in 2002 contains the modified
requirements concerning the licensing of design, commissioning, operation and
decommissioning of nuclear facilities. According to the new Law the decommissioning
of a nuclear facility is defined as a process after which a facility does not require to be
under radiological protection.

The Act on Environmental Protection and the Act on EIA which includes the requirement
of public access to information on environmental matters are under development.
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DEVELOPMENT CONTROL LEGISLATION

Nothing relevant identified.

CONSENT PROCEDURE

CONSENT

Since there is no NPP under operation or decommissioning in Poland, there is no
legislation specifically dedicated to NPP decommissioning. The only nuclear installation
that required decommissioning was the EWA research reactor. This was subject to the
following licensing procedure.

A decommissioning plan was prepared by the operator of the EWA reactor (Institute of
Atomic Energy). The following issues were subject to consideration before preparing the
decommissioning plan:

•  Legal basis and international recommendations for decommissioning

•  Location of facility and the operational history

•  Overall technical condition of the facility after shutdown

•  Technical specification of installations that needed dismantling

•  The scope of dismantling and future use of the facility after decommissioning

•  Technologies and tools to be applied during the execution of decommissioning
programme

•  radionuclide inventory of contaminated and activated materials

•  Inventory of radioactive waste arising during the decommissioning programme

•  Foreign experiences in decommissioning

•  Waste management and disposal

•  Radiological protection and industrial safety

•  Environmental impact

•  Training programmes for staff engaged in dismantling procedures

•  Emergency plans

•  Quality assurance programme for decommissioning

•  Costs estimation

•  The guidelines for a final report on decommissioning programme.

The decommissioning plan contained the results of all the considerations mentioned
above and a proposed timetable for decommissioning.

The plan was accepted by the President of the National Atomic Energy Agency (NAEA).
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The overall consent for decommissioning (the decommissioning license) was issued on
23 May 1997. This also represented the starting point of the implementation of the
decommissioning programme of the EWA reactor.

COMPETENT AUTHORITIES

According to the Atomic Law the President of the National Atomic Energy Agency is
responsible for nuclear safety and radiological protection. The NAEA has extensive
responsibilities and competencies for:

•  Regulating nuclear safety and radiation protection

•  Licensing activities related to atomic energy, nuclear research and application of
nuclear techniques

•  Supervision of radioactive waste management

•  Registration, control and supervision of physical protection of nuclear materials

•  Informing the public on nuclear activities.

The National Atomic Energy Agency is thus the organisation responsible for approving
the decommissioning programs. The results of the EIA constituted an integral part of
decommissioning plans. The regulators had opportunities to comment on the scope of the
EIA at all the phases of the decommissioning process.

THE EIA PROCESS

PROCESS DESCRIPTION

In the case of decommissioning of the EWA research reactor the process was:

•  Determination of environmental baseline;

•  Identification of priorities concerning the likely impacts (no social impact identified);

•  Selection of minimisation and mitigation measures;

•  Preparing the decommissioning plan with respect to the EIA results;

•  Scope of decommissioning plan;

•  Licensing procedure;

•  Start of decommissioning activities;

•  Monitoring;

•  Progress reports;

•  Final report.



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 1.5 June 2001
Page 32

GUIDANCE AND SCOPE

GENERAL GUIDANCE

No general guidance could be identified.

DECOMMISSIONING SPECIFIC GUIDANCE

Since there is no NPP in operation in Poland, no guidance specifically dedicated to NPP
decommissioning exists. However, experience from the EWA research reactor
decommissioning project indicates that all the issues that would normally be expected to
be included have been fulfilled, except those for social impact.

CONSULTATION AND PUBLIC PARTICIPATION

The public participation provisions described here are largely those in place before the
coming into force of the 2000 EIA Law, as this Law is very recent.

The main legislative pieces regarding public participation in environmental decision-
making procedures are included in the Environmental Protection Act of 1980 and the
Code of Administrative Procedures. A new Act on Environmental Protection and an Act
on EIA are being prepared. Meanwhile the opportunities for public participation are very
limited.

Although the application for development consent is publicly available, its existence is
notified only if there are more than 50 parties to the proceedings (i.e. owners of
neighbouring lands or others whose interests are directly affected by the proposed
development). Under the Environmental Protection Act the parties to the proceedings
have an opportunity to send written comments to the competent authority and have right
of appeal. The Competent Authority has the discretion to organise a public hearing if it
considers it necessary, although this does not usually take place (Rzeszot, 1995).

After the EIS has been submitted, it is reviewed by the EIA Committee (an advisory
body). However, the EIA Committee is usually only consulted in case of projects
classified as “exceptionally harmful” and their opinion is not binding (Woloszyn, 1997).
The internal regulations of the EIA Committee state that it may invite members of the
public to the review meeting, but there is no obligation to do so.

Under the new EIA Act, public participation will also occur during scoping and no
appointed EIA experts will be used; rather, Regional EIA Commissions will be
responsible for the EIS review (in the case of national development projects, the National
EIA Commission will be responsible for the EIS review) (Woloszyn, 2001).

•  Rzeszot U. (1995) Poland in NATO/CCMS Methodology, Focalisation, Evaluation
and Scope of Environmental Impact Assessment, third report, Evaluation of Public
Participation in EIA, Wilrijk, 1995.

•  Jendroska J. and Jerzmanski, J. (1995) Poland in Regional Environmental Centre
(1995) Status of Public Participation in Environmental Decision-Making in Central
and Eastern Europe, Budapest.
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•  Woloszyn W. Environmental Impact Assessment in Poland, in Bellinger E. Lee N.
George C. and Paduret A. Environmental Assessment in Countries in Transition,
Papers and Proceedings of the Central European University, Summer University
Workshop, Budapest, 1997.

•  Woloszyn, W. (2001) The New EIA Law in Poland, Online:
http://www.personal.ceu.hu/departs/envsci/eianetwork/poland-eialaw.html. Accesses
on 12.02.2001.

D&D EIA EXPERIENCE

DECOMMISSIONING OF EWA RESEARCH REACTOR

In February 1995 it was decided to shut down the EWA research reactor after 37 years of
operation. It was also the beginning of the procedure of planning, implementing and
executing the first decommissioning programme in Poland. The decommissioning was
preceded by defuelling and removal of the control rods, performed as ordinary
operational activities. The decommissioning plan proposes to reuse the reactor building
and biological shields for the dry storage of spent nuclear fuel from research reactors.
The results of the EIA have been used in granting the decommissioning license. The
environmental impacts have been monitored during the all phases of the
decommissioning programme accomplishment.

It is foreseen that the programme in will be completed in 2001 and the building of the dry
storage facility is expected to commence in 2002.
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COUNTRY ROMANIA

NUCLEAR INDUSTRY

The NPP site at Chernovoda operates reactors of the Canadian CANDU type which have
only recently been put into service. No specific plans have as yet been made regarding
EIA in reactor decommissioning.

LEGISLATION

CURRENT LEGISLATION

Law 111/1996 on the Safe Conduct of Nuclear Activities (as amended 1998) requires a
decommissioning programme for the licensing of each nuclear installation but there are
no explicit requirements for an EIA of decommissioning activities.

In the Environmental Protection Law 137/95 there are no explicit requirements for EIA
for NPP decommissioning. Nevertheless, Article 14 of EPL 137/95 states that upon
cessation of an activity generating an environmental impact, an environment audit is
compulsory for the purpose of establishing the liabilities.

PLANNED CHANGES TO LEGISLATION

There is currently no relevant legislation in draft form,

DEVELOPMENT CONTROL LEGISLATION

Nothing relevant identified.

CONSENT PROCEDURE

CONSENT PROCESS

There is no specific legislation that regulates NPP decommissioning. For licensing of
decommissioning a decommissioning plan is required. The decommissioning plan,
observing the IAEA requirements, must have chapters that justify the option selected, and
demonstrate compliance with radiation dose constraints. These require an assessment of
the impact of decommissioning on the environment.

The procedure for undertaking environmental audit for any activity that is terminated is
given in MO 184/1997 (under EPL 137/95).

As a prerequisite for licensing the decommissioning of a nuclear installation, the
applicant must present to the regulatory body (National Commission for Nuclear
Activities Control, CNCAN) all the other authorisations and agreements obtained.
Among them must be the authorisation issued by the Ministry of Water, Forests, and
Environmental Protection, and from the point of view of the Regulatory Authorities, the
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issuance of this authorisation demonstrates public acceptance. This assumption is valid
for every kind of nuclear activity, including the decommissioning of an NPP.

The decommissioning of a NPP is regulated on a case-by-case approach. The IAEA and
EU requirements will be fully endorsed.

COMPETENT AUTHORITIES

The regulatory body for nuclear activities is the National Commission for Nuclear
Activities Control (CNCAN). Each stage of a practice related to NPP (siting,
construction, commissioning, operation, modification, preservation, decommissioning)
must be licensed. A prerequisite for any licensing is the obtaining of all other relevant
authorisations and agreements.

The Competent Authority in environmental matters is the Ministry of Waters, Forest and
Environmental Protection. All environmental agreements in the context of EIA are issued
by this Ministry.

EIA is regulated for all the activities listed in Annex II of EPL 137/95, in the early stages
at project level.

Regulators have the opportunity to comment on the scope of the EIA for all the activities
that need environmental agreement, according to MO 125/96 Section 4.2, 4.3

THE EIA PROCESS

PROCESS DESCRIPTION

There are no guidelines for the EIA process but the procedure for undertaking
environmental audit is given in MO 184/1997 (under EPL 137/95), for any activity that is
being terminated. An EIA for a decommissioning project would be expected to cover the
aspects listed in the EU guidelines.

GUIDANCE

GENERAL GUIDANCE

No relevant guidelines were identified.

DECOMMISSIONING SPECIFIC GUIDANCE

Although there is no generic guidance, an observation was made that an NPP
decommissioning EIA would be expected to include all the topics within the scope of the
EU guidelines.

CONSULTATION AND PUBLIC PARTICIPATION

As there is no formal obligation to carry out an EIA for the decommissioning of a NPP, it
is not clear which requirements would be set by the competent environmental authority.
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The public participation requirements of the standard EIA procedure as described here.

The Framework Law for the Environment is Law 137/1995 n Environmental Protection;
the general provisions for the EIA process are laid out in Articles 8-14 of Law 137/1995.
Articles 8-14 are implemented through the EIA Order (MO 125/1996).

The right of citizens and NGOs to participate in environmental decision-making
processes is guaranteed by Law 137/1995 in its Article 5(c): The right of being consulted
in the decision-making regarding the development of environmental policies, legislation
and regulations, the issuing of environmental agreements and permits, including
territorial and urban planning.

According to Article 12, the permitting procedure must be public: The publicity of the
projects and activities requiring agreement or permit and of the impact studies, as well
as the public hearings, shall be assured by the environmental protection authority.
Article 11 provides for all the phases of the EIA procedure and Article 11(g) stipulates as
a duty the public notification and hearing of the report (EIS); the registration of the
resulting comments and conclusions.

Article 11(h) requires that an opportunity is to be given for the public to make comments,
and that the final decision must be made publicly available and must take into
consideration the comments made by the public. Annex 3 of EIA Order (MO 125/1996)
contains the detailed procedure for the public debate.

Bartha, B, Romania, in Regional Environmental Centre, Doors to Democracy, current
Trends and Practices in Public Participation in Environmental Decision-making in
Central and Eastern Europe, REC, Szentendre, 1998.

D&D EIA EXPERIENCE

There have not yet been any NPP decommissioning proposals.

The Institute for Physics and Nuclear Engineering, however, prepared a preliminary
decommissioning plan (stage 2) for the WWR-S research reactor Magurele. This
document was not accepted by the regulatory body. One of the requirements for licensing
the decommissioning of the reactor is to obtain the environment agreement, but the
preliminary decommissioning plan did not address the environmental impact of reactor
stage 2 decommissioning. Since the plan was not accepted by CNCAN, it did not reach
the stage of formal contacts with the Institute and the Ministry of Waters, Forests and
Environmental Protection with the objective of getting environmental agreement.
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COUNTRY SLOVAK REPUBLIC

NUCLEAR INDUSTRY

There are two nuclear power plant sites in Slovakia. At Bohunice there are four VVER
type reactors plus a partly decommissioned A1 reactor of novel type. The site at
Mochovce has recently seen a VVER-213 enter service. In addition to the A1 experience,
plans are well advanced for the activities associated with the eventual decommissioning
of the V1 reactor.

LEGISLATION

CURRENT LEGISLATION

The Act of the National Council of the Slovak Republic No. 130/1998 on the Peaceful
Uses of Nuclear Energy requires an initial conceptual plan for decommissioning before
construction. (See sections 14, 15 and 19.) Regulation of Nuclear Regulatory Authority
(NRA) No 246/1999 on Documentation for Nuclear Facilities Decommissioning gives
details of the content of an updated conceptual plan for decommissioning which will be
required for approval of the final stage of the NPP life cycle along with the EIA.

The requirement for EIA generally is specified in the Act of the National Council of the
Slovak Republic No. 127/1994 (as amended by 391/2000) on Environmental Impact
Assessment.

Act 254/1994 (as amended by 78/2000) describes the requirements for the funding of
decommissioning including the management of radioactive decommissioning wastes.

The Public Health Protection Act 272/1994 (as amended by 290/1996 and 470/2000)
describes radiological safety standards, dose limits, discharge criteria and release levels
for material and site release.

Act 50/1976 (as amended by 103/1990, 262/1992 and 229/1997) may also have some
relevance in relation to the dismantling, construction and operation of equipment and
buildings.

PLANNED CHANGES TO LEGISLATION

No planned legislative changes were identified.

DEVELOPMENT CONTROL LEGISLATION

Nothing relevant identified.

CONSENT PROCEDURE

CONSENT PROCESS

The Conceptual Decommissioning Plan (CDP) issued before the start of construction of
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an NPP is the document that contains initial decommissioning planning. It is one of the
documents evaluated and approved by the NRA during the licensing process for
construction.

An Updated CDP (UCDP) issued before the end of operation of the NPP is a safety
document supporting the EIA. Evaluation is carried out by the NRA for both the UCDP
and the EIA The Ministry of Environment is responsible for the EIA part and, in co-
operation with all concerned regulatory bodies, issues the statement regarding the choice
of decommissioning option.

The Decommissioning Plan is the final safety document for each decommissioning phase.
The Decommissioning Plan contains a description of results including the final
radiological status. This plan and documentation is evaluated by the NRA in the licensing
process for decommissioning.

Dismantling/demolition and safe enclosure construction can start after permission is
granted by the civil office. The public and all concerned regulatory bodies (including
Radiation Protection Regulatory Body) are involved.

The final site survey is evaluated by the NRA in the process of termination of
decommissioning. The Civil Office then issues a site release permission in co-operation
with all concerned regulatory bodies.

COMPETENT AUTHORITIES

The concerned regulatory bodies are the Nuclear Regulatory Authority (independent
regulatory body) and the Radiation Protection Regulatory Body (under the Ministry of
Health).

The Ministry of Environment is responsible for the EIA, and in co-operation with all
concerned regulatory bodies issues the statement regarding the choice of
decommissioning option.

The Ministry of Transport, Ministry of Defence and others evaluate relevant parts of
documentation.

THE EIA PROCESS

PROCESS DESCRIPTION

Guidelines for preparation of an EIA for a decommissioning project have been issued
together with guidance on the selection of decommissioning strategy. The guidelines
closely follow the EU model.

The result of the EIA document evaluation process is the choice of decommissioning
option.

The Decommissioning Plan is a safety document and it is prepared for the chosen
decommissioning option for each phase of decommissioning as appropriate. This
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document is evaluated by NRA which issues permission for the work described in it to
proceed. For dismantling/demolition work and also for construction of the safe enclosure,
permission is required from the local Civil Office (working under the Ministry of
Environment).

If storage is not already provided within the concerned facility (for example, where the
planned lifetime is longer then the time-scale of the decommissioning of the facility, or if
a new facility built at different site is required) then a separate EIA for the construction of
a store is required.

GUIDANCE AND SCOPE

GENERAL GUIDANCE

The requirement for EIA generally is specified in the Act of the National Council of the
Slovak Republic No 127/1994 on Environmental Impact Assessment. This guidance
covers screening, scoping, consultation and public participation, impact evaluation and
mitigation. There is no requirement for post-decision monitoring.

DECOMMISSIONING SPECIFIC GUIDANCE

More specific guidance is included in The 1998 Act on the Peaceful Uses of Nuclear
Energy which requires an Updated Conceptual Plan for Decommissioning and the
Regulation of Nuclear Regulatory Authority (NRA) No. 246/1999 on Documentation for
Nuclear Facilities Decommissioning. The EIA would be expected to include all the listed
topics. More particularly, if a separate storage facility is required for spent fuel or waste
either on the same site or elsewhere, this would be the subject of a separate EIA.

CONSULTATION AND PUBLIC PARTICIPATION

EIA in Slovakia is regulated through the Act of the National Council of the Slovak
Republic No. 127/1994 on Environmental Impact Assessment.

The Slovak legislation provides special participation opportunities to Civic Initiatives and
Civic Associations. Civic Initiatives must be backed by at least 500 physical persons. At
least 250 physical persons of a Civic Initiative may form a Civic Association in order to
support the Civic Initiative’s standpoint, and the Civic Association would then become a
party to the administrative process. Civic Associations as well as the inhabitants of the
affected localities have the right to be involved during the whole process, according to
Civil Act 50/1976.

The first opportunity for participation occurs during the notification phase. The
municipality has to inform the public about the intended proposal as well as notifying
them when and where the intention proposal is available for public consultation (a period
of at least 3 weeks must be allowed). The public can send their comments to the
municipality or directly to the Ministry of Environment.

During scoping the Ministry of Environment must take into account all the views from
the public. At this stage the Ministry may determine the forms of public participation as
well as the time schedule for informing the public.
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After the EIS is submitted to the Ministry of Environment, it has to be sent to the
municipalities, who have to inform the public that the Non-technical Summary is
available for consultation during 30 days (the EIS may also be available for consultation).
The affected municipality organises a Public Hearing together with the developer, within
the same 30 days. The minutes of the Public Hearing are sent to the Ministry of
Environment. Written comments may also be sent.

The Ministry of Environment must take into account the comments presented as well as
the results of the Public Hearing before making a decision.

Belcaková, I, Slovak Republic, in Regional Environmental Centre for Central and Eastern
Europe, Status of Public Participation Practices in Environmental Decision-making in
Central and Eastern Europe, REC, Budapest, 1995.

Pavlickova, K, Slovak Republic, in NATO/CCMS Methodology, Focalisation, Evaluation
and Scope of Environmental Impact Assessment, third report, Evaluation of Public
Participation in EIA, Wilrijk, 1995.

D&D EIA EXPERIENCE

The decommissioning of the A1 reactor started before the Act 127/1994 came into force.

The first phase of decommissioning focused only on decontamination, radioactive waste
conditioning and disposal and the dismantling of some part of equipment. There was no
demolition and no change of building structures. These works proceeded simultaneously
with the preparation of the EIA for phase 1 and will similarly occur in parallel with EIA
process for decommissioning after phase 1. During this process it will be decided if, and
with what range and duration, a safe enclosure will be used.

Permission for the second phase of decommissioning will only be issued after the
Ministry has issued a final statement on the decommissioning EIA.

The EIA for A1 Phase 1 decommissioning was issued in July 1997 but a decision was
made that an additional assessment was required. The revised EIA for A1
decommissioning (phase 1), involving the description of the site and including details of
the other two NPPs on site, was issued in April 1999. A proposal for EIA of A1
decommissioning beyond phase 1 and discussing the alternatives of site clearance or safe
enclosure will be issued later in 2000.
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COUNTRY REPUBLIC OF SLOVENIA

NUCLEAR INDUSTRY

There is a single US Westinghouse built PWR rated at 1882 MW operated by Nuklearna
Elektrarna Krško at Krško, between Lubljana and Zagreb on the border with Croatia.
This was commissioned in 1983 with a projected lifetime of 40 years.

LEGISLATION

Nuclear activities are carried out under the Law on Radiation Protection and the Safe Use
of Nuclear Energy (Off. Gaz. SFRY, 62/84) which requires the following in relation to
NPP decommissioning:

•  When the operator of the nuclear facility plans to terminate operation of the facility,
he must submit an advanced notification to the responsible authority.

•  At the termination of operation of a nuclear facility, the operator must, in the due time
that is prescribed by responsible organisation, implement on the facility at the site and
in its surroundings appropriate actions to protect the human environment against
ionising radiation.

The Environmental Protection Act of 1993 (Ref 801-01/90-2/107) forms the basis for the
EIA process. Pursuant to Article 57 of the EPA, requirements are specified in detail in the
Regulations on the Types of Activities for which an Environmental Impact Assessment is
Mandatory (secondary legislation). This Decree defines:

•  Types of activities that affect the environment and for which an EIA is mandatory

•  Types of activities for which an EIA is mandatory only to a certain extent

•  Types of activities for which a report containing only a specific analysis and partial
studies is sufficient as an EIA.

Pursuant to paragraph 2 of Article 2 of the Decree, one of the activities for which an EIA
is mandatory is any activity involving production and refining of nuclear materials for
the production of nuclear fuel, nuclear reactors in critical or pre-critical compositions,
research reactors, nuclear power plants, facilities for temporary storage, the processing
and temporary disposal of nuclear fuel and highly radioactive waste.

PLANNED CHANGES TO LEGISLATION

Harmonisation of Slovenian environmental legislation with European legislation is in
progress.
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DEVELOPMENT CONTROL LEGISLATION

There is no development control legislation in Slovenia. However, the Urban Planning
Law of 1984 (as amended) is a general law which defines the rules for landscape
planning.

The decommissioning of a nuclear facility is considered to be the reverse process of its
construction, for this reason the same legal basis is applied as for commissioning of
nuclear facilities.

Regional Spatial plans or amendments may also be relevant.

CONSENT PROCEDURE

CONSENT PROCESS

The consent process for decommissioning of the Krško NPP is not clearly and finally
determined, but the Slovenian Nuclear Safety Administration (SNSA) has a key role in
the approval of decommissioning. As detailed above, the law requires the operator to
advise the Regulator of an intention to stop operation.

In general, according to Slovenian legislation, the operational licence for the NPP is not
issued in a single procedure. Prior to the issuance, the following documents need to be
submitted and reviewed: plans, designs, safety analyses and assessments, safety report,
test of installations and equipment, start-up tests and final safety report.

Similarly the licence for the decommissioning of the plant is not issued on the basis of a
single procedure. Based on safety analyses and expert assessments such licences can be
issued for individual phases of the decommissioning. The administrative measures for
decommissioning are similar to those for operation. A system for quality assurance and
quality control has to be established.

The Decree on Environmental Interventions that requires the Environmental Impact
Assessment (Off. Gaz. 66/96) stipulates that for nuclear facilities an EIA is mandatory.
Further, the Law on Environment Protection (Off. Gaz. RS 32/93) stipulates in Article 7
that participation in the process of environment protection shall involve: the State; local
communities; citizens and other inhabitants either individually or united in associations;
non-governmental environment protection organisations; and public and other enterprises
dealing with environmental protection and their associations and polluters.

In the context of EIA procedure SNSA will probably review the Safety Report which will
be a part of EIA report. In the case of decommissioning of the NPP the SNSA will
determine more precisely the scope and content of the report together with the SNPA.

The Slovenian Nature Protection Authority (SNPA, also within MESP) is responsible for
giving an environmental consent to the activity.
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THE EIA PROCESS

PROCESS DESCRIPTION

Under Slovenian legislation, the Government of the Republic of Slovenia has to prepare a
programme for the decommissioning of the Krško NPP and the operator is required to
prepare an advanced notification for submission to the responsible authorities. This
programme must also contain the Environmental Impact Assessment and Safety Analysis
Report.

The programme must consider several possible methods for its implementation as well as
the financing and scheduling. The responsible organisation for the preparation of the
decommissioning programme, the Ministry of Economic Affairs, has signed a contract
with the Krško NPP to prepare the decommissioning programme. The Krško NPP
prepared the terms of reference for the programme and used external contractors to
produce the document on Development of a Site Specific Decommissioning Plan for the
Krško NPP. The document will be updated on a regular basis.

The basic purpose of the programme was to present technically possible methods of
Krško NPP decommissioning and to assess the costs necessary for various strategies. The
programme does not specifically consider necessary measures pertinent to radiological
and nuclear safety.

In 1996 the decommissioning plan was prepared and adopted by the government. This
plan considers three alternative decommissioning strategies: immediate dismantling, later
dismantling or entombment. The recommended strategy for NPP Krško is immediate
dismantling.

GUIDANCE AND SCOPE

GENERAL GUIDANCE

Article 56 of the Environmental Protection Act details the contents of an environmental
impact report. The contents list is exhaustive and the report is required to contain
information in a form suitable for public presentation. Specialists must be involved in the
preparation of the report.

DECOMMISSIONING SPECIFIC GUIDANCE

There is no guidance specifically on EIA in relation to NPP decommissioning.

Considering existing practice in EIA development in Slovenia, an EIA of an NPP
decommissioning project would be expected to include all relevant issues except,
possibly, economic impact which is part of Decommissioning Plan.

CONSULTATION AND PUBLIC PARTICIPATION

The EIA process in Slovenia, including the provisions for public participation, in the
Environmental Protection Act No. 801-01/90-2/107 of June 1993. According to the Act
those parties affected by a proposed project (which must be listed in the EIS) have a right
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to participate in the licensing process.

According to Article 60 of the Environmental Protection Act, the Competent Authority
must ensure that the EIS as well as the draft decision are made publicly available for at
least 15 days. A Public Hearing must also be organised.

The notification must include the list of the concerned parties, the place and time of the
presentation and Public Hearing, as well as a summary of the EIS and an indication of the
means for the public to present its comments. The notification must be made in the public
media and announced in the “usual local manner”. The costs of the public participation
exercises are borne by the developer.

The decision must be made publicly available through the public media and shall include
a statement that the public opinions and comments were considered.

Burja, A and Dermelj, M, Environmental Impact Assessment in Slovenia, in Bellinger, E,
Lee, N, George, C and Paduret, A, Environmental Assessment in Countries in Transition,
Papers and Proceedings of the Central European University Summer University
Workshop, Budapest, 1997.

EBRD, Environmental Impact Assessment Legislation, Graham & Trotman, London
1994.

Mirkovic, M and Klemenc, A, Slovenia, in Regional Environmental Centre Status of
Public Participation Practices in Environmental Decision-making in Central and Eastern
Europe, REC, Budapest, 1995.

D&D EIA EXPERIENCE

There is no power plant decommissioning experience in Slovenia., but an EIA for a
uranium mining decommissioning has been carried out.

Operation of the Krško power plant is planned until at least 2023.
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ANNEX 2: CHECKLIST FOR REVIEWING THE SCOPE OF THE
ENVIRONMENTAL IMPACT STATEMENT

Has the project been described in the EIS? Yes

If yes, does this description include:
Why decommissioning is necessary Yes
Maps, plans and diagrams illustrating the project at key stages and
at completion

Only at
completion

Descriptions of the nature of the processes involved in the project No
Any additional land required during the course of decommissioning
operations

Yes

The duration of the project and of key stages Yes
The numbers of workers required Yes
The expected number of vehicle movements broken down by
vehicle type

Yes

Associated developments (e.g. waste stores) No

Is the timing of the decommissioning project described? Yes

If yes:
Is the decommissioning deemed to start before or after spent fuel
removal?

After

Are the timings of the different decommissioning stages specified? No
Are the impacts of the decommissioning stages described
separately?

No

Have the wastes to be generated by the works been described? Yes

If yes, does this description include:
Types and quantities of radioactive and non-radioactive wastes No
Rates of waste production at key stages No
Proposed waste management plans Yes
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Description of the assumptions used in the analysis of the wastes No

Is the existing local environment and baseline conditions
described?

Yes

If yes, does this description include:
Areas which may be affected by decommissioning operations Yes
The local land use policies and plans for the future development of
the area

Yes

Does the EIS describe how the scope of the EIA was determined? No

If yes, was this done:
By a separate organisation (e.g. an EIA Commission or
government body)
By the EIA project team

Please note any specific methods used to identify areas of possible impact (e.g.
checklists, matrices, expert panels, etc)

Checklists No
Matrices No
Expert Panels No
Others (please specify): No

Please indicate what areas of possible impact were considered in the EIA:
Radiological Conventional Short term Long term

Air quality No Yes Yes Yes
Surface water Yes Yes Yes Yes
Ground water Yes Yes Yes Yes
Fauna and flora No Yes Yes Yes
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Soil Yes Yes Yes Yes
Landscape n/a Yes Yes Yes
Cultural heritage n/a Yes Yes Yes
Climate n/a Yes Yes Yes
Social impacts
Economic impacts

n/a Yes Yes Yes

Others:
Noise and vibration n/a Yes Yes Yes
Traffic n/a Yes Yes Yes

Are the methods of predicting the likely impacts described? Yes

Are the methods of assessing the significance of impacts
described?

Yes

Are alternative decommissioning schemes assessed? No

Are the reasons for adopting the proposed decommissioning
scheme presented?

Yes

Are any mitigation measures proposed? If so, please note what
areas these address.

Yes

If so:
What issues did the mitigation measures address?

Air quality Yes
Surface water Yes
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Ground water Yes
Fauna and flora No
Soil Yes
Landscape Yes
Cultural heritage No
Climate No
Social impacts
Economic impacts

Yes

Others (please specify):
Noise and vibration Yes
Traffic No

Is there an explanation of how these mitigation measures were
developed?

Yes

Are ongoing monitoring arrangements presented? Yes
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ANNEX 3: SUMMARY OF THE IEA REVIEW

The following extract is taken from the review of the EIS undertaken by the Institute
of Environmental Assessment.

The proposals are generally well described and illustrated on maps,
photographs and diagrams. However, further clarification is required on the
traffic levels to be generated by the proposal. Baseline data is provided for
each of the impacts that are considered to be significant. Given that much of
this data is potentially in excess of 10 years old, the ES should have further
clarified the relevance of the data and gained approval for its use from
appropriate authorities. Where baseline data could be affected by the
operation of the power station, it is inappropriate to use data that has been
gathered while it was still operational, e.g. noise. The limitations and
uncertainties associated with the baseline data could have implications for the
magnitude and the significance of impacts. In addition, quantifiable data
should have been provided for the noise impacts and the basis of the
prediction of several of the impacts should have been clarified. Criteria used
for the assessment of the significance of impacts are defined in the ES. In some
cases these have been derived from appropriate standards. However, in other
cases the criteria require further justification, e.g. where public perception
forms the basis of the criteria, but such impacts may not be easily perceived
before significant change is incurred.
Mitigation measures are described for the impacts that are considered to be
significant. It is clear that many of these have been incorporated into the
design of the proposal or form a component of the application. However, there
is some uncertainty regarding the adoption of measures to control dust and
the measures that will form part of the Safety Case. For those impacts which
have not been adequately predicted, it is not clear whether additional
mitigation measures will be required or not.
The document is generally well presented. However, the balance of the
document is compromised by the use of inappropriate baseline data and the
lack of discussion or consultation over its relevance to the assessment.
Important information on the works period and the associated impacts has
been omitted from the non technical summary.
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ANNEX 1: PRELIMINARY ENVIRONMENTAL IMPACT ASSESSMENT
PROCEDURES
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ANNEX 2: CHECKLIST FOR REVIEWING THE SCOPE OF THE
ENVIRONMENTAL IMPACT STATEMENT

Note 1, at the end of this Annex, provides a little background

Has the project been described in the EIS? See note 2

If yes, does this description include:
Why decommissioning is necessary No
Maps, plans and diagrams illustrating the project at key stages and
at completion

Table of towns
and distances

Descriptions of the nature of the processes involved in the project Yes
Any additional land required during the course of decommissioning
operations

Not a problem

The duration of the project and of key stages Yes
The numbers of workers required Mandays
The expected number of vehicle movements broken down by
vehicle type

?

Associated developments (e.g. waste stores) Yes. See note 3

Is the timing of the decommissioning project described? Yes

If yes:
Is the decommissioning deemed to start before or after spent fuel
removal?

Before

Are the timings of the different decommissioning stages specified? In outline
Are the impacts of the decommissioning stages described
separately?

Item by item
not stage wise
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Have the wastes to be generated by the works been described? Extensively

If yes, does this description include:
Types and quantities of radioactive and non-radioactive wastes Yes
Rates of waste production at key stages Yes
Proposed waste management plans Yes
Description of the assumptions used in the analysis of the wastes Yes

Is the existing local environment and baseline conditions
described?

Yes

If yes, does this description include:
Areas which may be affected by decommissioning operations Yes
The local land use policies and plans for the future development of
the area

Yes

Does the EIS describe how the scope of the EIA was determined? Notes 4

If yes, was this done:
By a separate organisation (e.g. an EIA Commission or
government body)
By the EIA project team Leader not team

Please note any specific methods used to identify areas of possible impact
(e.g. checklists, matrices, expert panels, etc)
Checklists Yes
Matrices Yes
Expert Panels No
Others (please specify):
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Please indicate what areas of possible impact were considered in the EIA:
Radiological Conventional Short term Long term

Air quality ! ! !

Surface water ! ! !

Ground water ! ! !

Fauna and flora ! !

Soil !

Landscape ! !

Cultural heritage ! !

Climate ! !

Social impacts ! !

Economic impacts ! !

Others:
 Noise ! !

 Water use ! !

Are the methods of predicting the likely impacts described? ?

Are the methods of assessing the significance of impacts
described?

Matrix

Are alternative decommissioning schemes assessed? No

Are the reasons for adopting the proposed decommissioning
scheme presented?

Historical
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Are any mitigation measures proposed? If so, please note what
areas these address.

Not obviously

If so:
What issues did the mitigation measures address? N/A

Air quality
Surface water
Ground water
Fauna and flora
Soil
Landscape
Cultural heritage
Climate
Social impacts
Economic impacts
Others (please specify):
.
.

Is there an explanation of how these mitigation measures were
developed?

Are ongoing monitoring arrangements presented? No

NOTES

Note 1
Background: Greifswald stopped operating in 1990 at the time of reunification. Four
reactors were operational and a fifth under active commissioning. There was concern
about employment and the impact on the workforce and a strategy of maximising
employment prospects was followed. This meant securing other work for the site, a
privatisation programme and major works on dismantling. To allow this to proceed in
the absence of fuel and waste disposal routes, a store was designed, built and licensed.
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The presence of this spent fuel/waste store has a large impact on the decommissioning
requirements and approach. A construction EIA was completed in 1995. Because of
reunification, a new ‘ownership’ licence was negotiated in 1995 and this licence
included for substantial dismantling. A process of environmental assessment was
agreed with the local authority which allows a limited environmental impact analysis
to be completed for (say) the dismantling of a given piece of plant. Should the
assessment demonstrate ‘no impact’ it is judged there is no requirement for a full EIA
and public consultation. Decommissioning is proceeding using these limited EI
statements (example provided). Other documentation relevant to decommissioning
activities is freely available but the focus is on technology rather than environment.

It is not envisaged that the situation will change until operations commence on core
dismantling.

Note 2
Is the project described in the EIS? Not the complete dismantling of the NPP, rather a
description of the particular piece of kit which is the subject of the study. A handout
covering Decommissioning is however freely available (See bibliography below)

Note 3
Associated developments. As mentioned above, the waste store has had a significant
impact on the approach to decommissioning and the need for EI studies. A short
document describing the waste store is available (see bibliography)

Note 4
Scope. It is not clear how the original project scope was defined. The current EI
statements are based on an all-embracing contents list and the report content seems
largely standard word processing with particular inclusions for the specific projects.
The overall appearance is of a routine formula being followed

Note 5
Evaluation. Although this will be covered in the ‘public participation’ discussion it is
worth recording that the local authority environment department has pulled together
an advisory ‘Nuclear Engineer Group’ who meet regularly to meet the requirement to
consult on the work at Greifswald. The NPP has a representative (Station Director) on
the panel but our contacts knew little about its functioning. The panel discusses all
aspects of progress on site and nominally report to the Local Authority on
acceptability of environmental considerations. It is a political committee with
elected/nominated representatives, green dominated, but largely ineffective and
without influence as far as the NPP is concerned
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ANNEX 1: TABLE OF CONTENTS OF THE ENVIRONMENTAL IMPACT
STATEMENT (TRANSLATED FROM THE SPANISH)

1. Introduction
1.1. Background and contents
1.2. Structure

2. Description and location of the site
2.1. Description of the physical, geographical and topographic environment of

the site
2.1.1. Location of the site
2.1.2. Geography and topography

2.2. Description of the NPP
2.2.1. General description of the installation
2.2.2. Description of the buildings and main structures

2.3. State or foreseen situation of the installation at the beginning of the
decommissioning
2.3.1. Physical-functional aspect
2.3.2. Initial radiological state

3. Description of the project and analysis of alternatives
3.1. Selected decommissioning strategy and its alternatives

3.1.1. Legal framework
3.1.2. General description
3.1.3. Definition of the potential alternatives up to level 2
3.1.4. Analysis of alternatives

3.2. General description of the decommissioning project
3.3. Development of the project

3.3.1. Site preparation
3.3.2. Activities to undertake during decommissioning
3.3.3. Reconfiguration of the site
3.3.4. Management of materials resulting from the decommissioning
3.3.5. State of the installation at the end of phase 2
3.3.6. Programme and organisation for the decommissioning
3.3.7. Integral programme for the works
3.3.8. Functional organisation of the installation

4. Environmental inventory and description of the key ecological and environmental
interactions
4.1. Introduction
4.2. Meteorology

4.2.1. Regional climate
4.2.2. Meteorology of the site
4.2.3. Atmospheric diffusion

4.3. Geological and geotechnical studies
4.3.1. Regional geology
4.3.2. Local geology
4.3.3. Detailed geology of the site
4.3.4. Studies of the carstic processes
4.3.5. Marine geology
4.3.6. Geotechnical studies and conclusions of the site
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4.3.7. Seismology
4.4. Hydrology and Hydrogeology

4.4.1. Superficial hydrology
4.4.2. Hydrogeology

4.5. Ecology
4.5.1. Terrestrial ecology
4.5.2. Marine ecology

4.6. Demography
4.6.1. Demographic evolution
4.6.2. Demographic projections
4.6.3. Age distribution of the population
4.6.4. Population in transit

4.7. Territorial system
4.7.1. Demographic density and typology of the settlements
4.7.2. Arterial network and basic infrastructures

4.8. Economic system
4.8.1. Rent and employment
4.8.2. Farming productions
4.8.3. Fishing productions
4.8.4. Industrial activity

4.9. Land and water use
4.9.1. Land use
4.9.2. Water use

4.10. Natural and protected spaces and cultural assets
4.11. Radiological aspects

4.11.1. Background
4.11.2. Summary of the results
4.11.3. Summary and conclusions

4.12. Landscape
4.12.1. Visibility analysis
4.12.2. Landscape quality
4.12.3. Visual fragility of the landscape
4.12.4. Human presence

5. Impact identification and evaluation
5.1. Introduction
5.2. Foreseen environmental effects of the project

5.2.1. Actions with potential impacts
5.2.2. Potentially affected environmental elements
5.2.3. Impact identification matrix

5.3. Analysis of impacts
5.3.1. Non radiological impacts
5.3.2. Radiological impacts

5.4. Impact evaluation
6. Mitigating measures

6.1. Non radiological impacts
6.2. Radiological impacts

7. Monitoring
7.1. Environmental Monitoring Plan
7.2. Radiological Environmental Monitoring Plan
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ANNEX 2: CHECKLIST FOR REVIEWING THE SCOPE OF THE
ENVIRONMENTAL IMPACT STATEMENT

Has the project been described in the EIS? Y

If yes, does this description include:
Why decommissioning is necessary Y
Maps, plans and diagrams illustrating the project at key stages and
at completion

Y

Descriptions of the nature of the processes involved in the project Y
Any additional land required during the course of decommissioning
operations

Y

The duration of the project and of key stages Y
The numbers of workers required Y
The expected number of vehicle movements broken down by
vehicle type

Y

Associated developments (e.g. waste stores) Y

Is the timing of the decommissioning project described? Y

If yes:
Is the decommissioning deemed to start before or after spent fuel
removal?

AFTER

Are the timings of the different decommissioning stages specified? Y
Are the impacts of the decommissioning stages described
separately?

Y

Have the wastes to be generated by the works been described? Y

If yes, does this description include:
Types and quantities of radioactive and non-radioactive wastes Y
Rates of waste production at key stages Y
Proposed waste management plans Y
Description of the assumptions used in the analysis of the wastes Y

Is the existing local environment and baseline conditions
described?

Y

If yes, does this description include:
Areas which may be affected by decommissioning operations Y
The local land use policies and plans for the future development of
the area

N
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Does the EIS describe how the scope of the EIA was determined? Y

If yes, was this done:
By a separate organisation (e.g. an EIA Commission or
government body)

Y

By the EIA project team Y

Please note any specific methods used to identify areas of possible impact
(e.g. checklists, matrices, expert panels, etc)
Checklists Y
Matrices Y
Expert Panels Y
Others (please specify):

Please indicate what areas of possible impact were considered in the EIA:
Radiological Conventional Short term Long term

Air quality
Surface water
Ground water
Fauna and flora
Soil
Landscape
Cultural heritage
Climate
Social impacts
Economic impacts
Others:

ALL OF THEM

Human Health Effects
Geology

Are the methods of predicting the likely impacts described? Y
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Are the methods of assessing the significance of impacts
described?

Y

Are alternative decommissioning schemes assessed? Y

Are the reasons for adopting the proposed decommissioning
scheme presented?

Y

Are any mitigation measures proposed? If so, please note what
areas these address.

Y

If so:
What issues did the mitigation measures address?

Air quality Y
Surface water Y
Ground water
Fauna and flora
Soil
Landscape
Cultural heritage
Climate
Social impacts
Economic impacts
Others (please specify):
Noise Y
.

Is there an explanation of how these mitigation measures were
developed?

Y

Are ongoing monitoring arrangements presented? Y
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EXECUTIVE SUMMARY
This Report presents the results of a study concerned with Environmental Impact
Assessment (EIA) for the decommissioning of nuclear installations in European
Union Member States and in the Applicant Countries in Central and Eastern Europe.
The study, undertaken for the Environment Directorate General of the European
Commission, took place between January 2000 and March 2001 under contract
number B4-3040/99/136035/MAR/C2 entitled Environmental Impact Assessment for
the Decommissioning of nuclear Installations.

The study presents an analysis of the current situation in the European Union and in
the Applicant Countries, and develops guidance for applying the relevant Directives
for EIA to the specific issue of decommissioning nuclear installations although there
is also scope for application to other large or controversial projects.

The first part of the report (Volume 1) describes the current situation in the EU
Member States and Applicant Countries. On the basis of this status, the guidance
presented in Volume 2 was developed. Draft versions of these volumes were reviewed
by an independent review panel and were then subjected to detailed discussion and
debate at a Workshop held in Brussels in January 2001. The Workshop was attended
by more than 60 representatives of the nuclear industry, nuclear regulators, public
interest groups and EIA experts. Some minor changes were made following the
Workshop, a record of which can be found in Volume 3.

VOLUME 1
Legal Requirements and Guidance in the European Union
The requirements of the EIA Directives1 and of the relevant guidance2 on EIA
methodology provided by the European Commission are reviewed. Although the
existing guidance is necessarily of a general nature, the advice given (e.g. advice on
the assessment of indirect and cumulative impacts, European Commission (1999)) has
been taken into account in developing the guidance presented in Volume 2.

The report also examines the potential implications of two UN Conventions, the
Espoo Convention on EIA in a transboundary context (adopted in 1997) and the
Aarhus Convention on access to information, public participation in decision making
and access to justice in environmental matters (expected to come into force in 2001).

Consent Processes for Decommissioning in Member States
In the European Union the process of transposing the EIA Directive, as amended in
1997, into national legislation is still ongoing in a number of countries, including
Austria, Belgium, France, Germany and Italy; it has been completed in Denmark,
Finland, the Netherlands, Spain, Sweden and the UK. It is likely that this process will
be completed by all Member States by the end of 2001.

                                                
1 Directive 85/337/EEC on the assessment of the effects of certain public and private projects on the

environment (European Commission, 1985), amended by Directive 97/11/EC (European
Commission, 1997).

2 Much of the existing guidance dates from 1996 and is being revised by DG Environment; an
interim report on the possible revisions to this guidance has been reviewed and taken into account
in this report.
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In all Member States a formal consent permit is required before decommissioning of a
nuclear facility can proceed. In most Member States, the permit is granted under
general nuclear or radiological protection legislation, with a requirement (usually
under different legislation) that an EIA is undertaken before consent can be given.

The EIA Process and Public Involvement in Member States
There is a range of approaches being taken in the countries studied to the question of
what the EIA process comprises. A key distinction is the extent to which there is a
formal scoping procedure to establish the issues that should be addressed by the EIA,
including consideration of alternatives. In the context of decommissioning, scoping
provides the first formal opportunity for public involvement in the EIA process,
although Member States have considerable discretion under the Directive as regards
the nature of public involvement throughout the process. In practice the approach
taken varies widely from one country to another.

Each of the participating countries must provide the European Commission with the
information required by Article 37 of the Euratom Treaty, and would normally await a
formal Opinion from the Commission before giving consent to proceed with
decommissioning. In some countries (e.g. the UK) there is provision to proceed with
decommissioning without such an Opinion where issues of nuclear safety arise; in
such (exceptional) cases, consent to decommission could be granted except for
activities involving the generation of radioactive wastes.

Consent Processes for Decommissioning in Applicant Countries
In each of the countries for which information has been obtained there exists primary
legislation governing the safety of nuclear facilities. This legislation includes
requirements for specific consents to be obtained from relevant national authorities
before proceeding with decommissioning, generally requiring the preparation and
approval of a decommissioning plan for the nuclear facility. A formal EIA for
proposed decommissioning projects is at present only a requirement in some of the
Applicant Countries. However, legislation in all Applicant Countries is under review
with the aim of harmonisation with EU legislation, so it may be assumed that an EIA
will become a requirement before consent for decommissioning can be granted.

The EIA Process and Public Involvement in Applicant Countries
With the exception of Lithuania and the Slovak Republic, the EIA process envisaged
in the countries surveyed does not include a formal scoping phase. Public involvement
is therefore often limited to reviewing the EIS. On the basis of the information
obtained it appears that, for most countries, the provisions for public involvement in
the EIA process meet the minimum requirements in the 1997 EIA Directive. The lack
of provision for a scoping phase in most countries does mean that such involvement
will be of a limited nature. However, since almost all the Applicant Countries
surveyed have become signatories to the Aarhus Convention, their legislation in this
regard can be expected to change (along with the legislation of individual Member
States, and the EIA Directive itself) after the Convention comes into force.

Case Studies of Current Decommissioning Practices
There is limited experience of applying EIA to the decommissioning of nuclear power
reactors in either the EU or in the Applicant Countries. The study examined in detail
the approaches taken at three major NPPs currently undergoing decommissioning:
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Trawsfynydd (UK), Greifswald (Germany) and Vandellós 1 (Spain). In all cases
decommissioning work began before the requirements of the 1997 EIA Directive were
transposed into national legislation, and therefore the approaches for future
decommissioning projects in these countries are likely to be different in various
respects from the historical approaches recorded here. Removal of spent fuel from the
reactor was, in all cases, defined to be outside the decommissioning process, i.e. it
was regulated in the same way as fuel removal during reactor operation.

At Trawsfynydd, removal of spent fuel was completed in August 1995. Since that
time, early decommissioning activities, such as removal of uncontaminated plant,
have been under way in accordance with a decommissioning plan submitted to the
nuclear safety regulator. The EIA process for decommissioning was required because
of an associated application for development consent relating to use of the reactor
buildings for the continued storage of radioactive materials.

The process of developing the preferred strategy (deferred decommissioning) included
extensive consultations in the local community. This process was completed before it
was decided to undertake an EIA in connection with the application for development
consent. No formal scoping exercise was undertaken, though there were extensive
discussions between the developer and the local authority, and with local interest
groups, following submission of the EIS.

At Greifswald a licence to proceed with initial dismantling activities was granted in
June 1995 by the regional (Mecklenburg-Vorpommern) Ministry of the Environment.
It is not intended to incorporate a safestore phase in the overall programme. It was
agreed with the regional authority that EIA (though not then mandatory) would be
applied to specified phases of activity where it was considered that there could be a
significant environmental impact. Until now the requirement for a comprehensive EIA
has not been triggered for any of these activities.

The regional authority established an expert group to advise on all aspects of work at
the site. The work of this group, which includes representation by local interest
groups, is ongoing, though direct public involvement in the decision making process
at Greifswald has been very limited.

At Vandellós 1, the EIS was submitted to the Competent Authority in August 1996
and consent to implement the deferred decommissioning strategy was granted by the
Ministry of Industry and Energy in January 1998. In March 1996 a summary of the
project’s major characteristics had been submitted to the Competent Authority as well
as to the sectoral (i.e. nuclear) authority. In an extensive programme of consultation,
this summary was then sent by the Competent Authority to 110 groups likely to be
affected, including many local groups.

The process for selecting the preferred decommissioning strategy (involving a
safestore phase lasting about 30 years before commencing final demolition and site
restoration) was not part of the EIA process.

A significant factor in the perceived success of the EIS was the establishment by the
Mayors of the affected municipalities of a Commission involving representatives of a
wide range of local groups. The Commission has maintained an ongoing involvement
with activities at the plant.

For each of the NPP case studies it is evident that different approaches were taken,
particularly in relation to the involvement of the general public. The study also
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considered ‘best practice’ in the context of public participation by reviewing a number
of case studies both inside and outside the nuclear field. It was concluded that there
are likely to be significant benefits from involving the public early in the decision
making process, e.g. in reducing and avoiding potential conflicts and in arriving at
more robust decisions. These additional case studies demonstrated the importance of
two-way communication and of easy accessibility of relevant information. Examples
of different participatory processes are given in the report.

Role of EIA in NPP Decommissioning
The EIA process requires information to be provided on the main decommissioning
alternatives considered by the proponent and the reasons for the choice of the
preferred alternative, taking account of environmental effects (Article 5(3)). An
implication of this requirement is that the process for selecting the decommissioning
strategy is relevant to the adequacy of the overall EIA process. The considerations
relevant to the choice of alternatives also have significant implications for cost and
resource requirements, as well as for the overall adequacy of the EIA.

As regards the documentation required by different consent processes (relating to
nuclear safety and environmental protection) one option is for all documentation
relating to the safety, environmental and economic justification for a proposal to be
brought together in an hierarchical EIS, with detailed safety and environmental
assessments being part of the hierarchy, though focused on the specific requirements
relating to nuclear safety or environmental protection. Such an approach is favoured
by this study. It seems likely that a single consolidated document along these lines
would also fulfil the information requirements related to Article 37 of the Euratom
Treaty, which requires Member States to provide information relating to plans for the
disposal of radioactive waste.

Resource Requirements
The cost and resource implications of an EIA for NPP decommissioning are
influenced by a number of different factors, particularly:

•  the approach to scoping and selection of the preferred option for decommissioning
(e.g. whether one or more preferred options are taken forward for detailed
assessment);

•  the extent to which key impacts for assessment are identified during the scoping
phase, so that effort during the assessment phase can be concentrated on these;
and

•  the approach taken to public involvement.
It is difficult to separate costs relating to EIA and those relating to the licensing
process, e.g. safety assessments required by nuclear regulators provide much of the
information required in the EIS on impacts to human health. Considering only those
activities that are additional to those that will be required by the licensing process, the
typical cost of an EIA for a NPP decommissioning project is likely to be in the range
€1m - €1.5m, though this figure may be increased significantly where information
obtained during plant operation cannot be relied on or where a significant programme
of environmental monitoring is required.
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Based on current experience, the time needed for a full EIA for NPP
decommissioning is assumed to be in the range 1-3 years, depending in particular on
the time allowed for public consultation in the early scoping phase. The time needed
for detailed assessment work and preparation of the EIS is likely to be in the range 9-
15 months, depending on the potential impacts and the extent to which earlier
assessments can be utilised.

VOLUME 2
Volume 2 presents guidance for undertaking an Environmental Impact Assessment
(EIA) of proposals for the decommissioning of a nuclear power plant (NPP). Included
as an appendix is an example Environmental Impact Statement (EIS) that illustrates
the scope and level of technical detail that would be expected (Appendix 2.1).
Additional appendices are provided that describe the background to and methods for
consultation and public participation (Appendix 2.2) and consider the differences
between NPP decommissioning and that for other nuclear installations, to assist the
application of this guidance to other facilities (Appendix 2.3).

Volume 1 noted the many differences between countries at both organisational levels
(e.g. systems of local government) and cultural and community levels (e.g.
communication networks and cultural norms). It has therefore not been possible to
prepare detailed prescriptive guidance on how to undertake an EIA of a nuclear
decommissioning project that would be applicable across all or even most EU
Member States and the Applicant Countries. The contents of Volume 2 should
therefore be viewed as general guidance, the application of which will require
flexibility in interpreting the needs of the decision-making bodies and the stakeholder
groups concerned.

At a number of points in this report specific methodologies, issues or alternatives have
been discussed. These have been included for illustrative purposes and should not be
taken to represent the best or the only way in which projects should be undertaken.
Indeed it is generally true that reliance on a single method, whatever that might be,
would be inappropriate and would risk overlooking important factors or options. A
range of methods, issues and alternatives must be considered at each point and
generally more than one must be selected for further application or development
unless a strong case can be made for a single one.

The EIA Process
An overview of the EIA process is given, with particular emphasis on stakeholder
consultation, as required by the EIA Directive itself and by the Aarhus Convention
(which is expected to come into effect in Member States and in most Applicant
Countries during the course of 2001.) Aspects of public consultation are considered in
detail in Section 3.

It is suggested that the scoping phase should have three main complementary aims:

•  promoting public involvement and enlisting public support for the proposals,
thereby minimising the risk of costly delays in the process;

•  selecting a preferred alternative from an initial range of options; and

•  focusing the detailed environmental and technical studies on the issues of most
relevance to the public and the decision makers.



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Volume 2 June 2001

Page vi

A key conclusion of the study is that specific attention should be given to scoping,
thus helping to ensure that the overall EIA process is undertaken in an efficient and
cost effective way. This should also increase the likelihood that the decommissioning
option(s) selected for detailed assessment will carry broad public support, a key
element in reducing EIA costs and timescales.

Consultation and Public Participation
The study concluded that consultation and public participation is best undertaken as
an integral part of the EIA process with elements being present in each of the broad
phases of the EIA process.

The participation of the public in the different stages of the EIA process is discussed
and various means of participation are presented for involvement in the screening,
scoping, review, decision and monitoring phases as well as methods for involvement
on an ongoing basis during the course of the impact evaluation studies.

Selection of Preferred Option(s) for Assessment
The study recommends that a preliminary qualitative assessment of feasible
alternatives be undertaken against selection criteria developed through a stakeholder
dialogue process. Those not meeting the selection criteria should be discarded and the
others scoped for potential environmental impacts. This process, undertaken in
conjunction with ongoing dialogue should be used to reduce the number of options to
one or a few preferred alternatives, as well as establishing the impact factors for
assessment.

The history, current status and anticipated future evolution of the NPP and associated
buildings should be investigated. This should include investigation and assessment of
the operating history, waste management practices and consequences of normal
operations and any non-routine events leading to environmental consequences. The
proposed development and the alternative options should be presented in terms of the
project plan, key activities, descriptions of the principal engineering works, waste
arisings, and the environmental situation at key stages such as completion of
dismantling of plant in buildings peripheral to the reactor building.

The key features of the alternatives must be defined, concentrating on those issues
identified as being significant in terms of the selection of alternatives for further
assessment. A record of design decisions, and the reasoning behind them should be
maintained. The justification for key decisions should be recorded in the EIS.

Baseline Description
The next issue addressed is the description of the current environmental situation,
taking into consideration the areas which may be affected by the possible impacts
(determined during the scoping phase). The various factors should be described in
terms of the current situation and in terms of the trend (e.g. whether air quality is
improving over time).
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Identification and Assessment of Impacts
The identification of impacts that may affect the environment is addressed by
consideration of a list of environmental factors potentially affected. An example of
one approach for relating project activities and environmental factors is given in the
form of a matrix. Other methods should be adopted in addition to a matrix method to
ensure that all potentially significant impacts are addressed by the EIA process.

Impact Assessment
The process of impact assessment typically relies on the use of ‘impact indicators’,
which provide a measure of their significance. Impact indicators may be simple
environmental quality standards (e.g. statutory concentration limits for dust in air) or
may require more detailed and sometimes subjective analysis (e.g. analysis of the
change to the quality of the landscape). The selection and use of impact indicators
must be presented and discussed in detail. Environmental indicators must be justified
particularly where subjective criteria are used or where value judgements have been
made.

Prevention, Minimisation and Mitigation Measures
In undertaking the EIA measures must be identified to prevent, minimise or mitigate
the negative consequences of the development and to maximise the positive aspects.
The effects of these measures need to be taken into account in assessing the impacts
of the proposed development, with the residual impacts (those remaining even after
the mitigation measures) being clearly indicated.

Monitoring
The final area to be covered by the EIA is the specification of an ongoing monitoring
programme. This must meet a number of requirements including monitoring
compliance with health, safety and environmental criteria (e.g. statutory limits for
worker dose rates and limits for ambient noise levels) and also providing data to
compare the predicted environmental situation with the actual situation. It should also
ensure that the project (including prevention, minimisation and mitigation measures)
is implemented as agreed including any additional requirements placed upon the
developer by the competent authorities. Finally, the monitoring plan should be related
to the Environmental Management System established for the implementation of the
agreed decommissioning works, where such a system exists.

VOLUME 3
Volume 3 provides a record of the Workshop which was undertaken to present the
findings of the study, particularly the guidance presented in Volume 2 and the
Example EIS presented in Appendix 2.1.

Volume 3 and the associated Appendixes are intended to summarise the proceedings
of the workshop and do not aim to provide a detailed account of all of the discussions
that took place. The main text of Volume 3 summarises the discussions that took place
during the workshop and is based around the relevant rapporteurs’ presentations
(presented in detail in Appendix 3.3) and the ensuing discussions although points
raised in other session workgroups and plenary discussions are included where
appropriate. The aim is to give a good appreciation of the discussions and conclusions
of the Workshop.



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Volume 2 June 2001

Page viii

Copies of the Workshop Programme (Appendix 3.1), texts of the invited presentations
(Appendix 3.2), bullet point summaries of the rapporteurs’ reports from the work
group sessions (Appendix 3.3), a list of attendees (Appendix 3.4) and the results of a
workshop evaluation survey (Appendix 3.5) are included at the end of the report.
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1 EIA AND NPP DECOMMISSIONING

1.1 Introduction

The EIA process encompasses the full life cycle of a Nuclear Power Plant (NPP),
from siting activities through to plant decommissioning. The guidance developed here
is focussed on the decommissioning stage, taken to mean the dismantling of the
facility and eventual release of the land for other uses. The guidance is necessarily of
a general nature and detailed aspects relating to specific plants must be addressed in
way that takes account of the actual situation at that plant. An example EIS,
illustrating the key issues and how they might be addressed, is presented as an
appendix to this report (Appendix 2.1).

General concepts relating to environmental impact are introduced in the context of the
procedural arrangements required by the EIA Directive (European Council 1985,
1997). Following definition of the general steps that make up the EIA process and a
description of the possible assessment methodologies, the guidance focuses on the
EIA of proposals to decommission an NPP. Each of the steps in the EIA and the
information and characteristics for this type of project are considered. The EIA should
assess the impact generated by the different dismantling alternatives considered in the
project, the final aim being to provide information on the likely environmental
consequences of the proposed project with a view to informing the overall decision-
making process.

The EIA process outlined here provides a tool for the comparison and selection of
alternatives and for communication and consultation with the public. Because the
results of the EIA process may play a role in defining and modifying the proposed
development it becomes an essential part of the overall decommissioning project. The
EIA must therefore be incorporated into the overall project from the initial stage of
conceptual design and not as a subsequent exercise to be superimposed on it.

A glossary of terms used in this report is provided in Chapter 11.

1.2 Application of the Guidance
The situation report presented in Volume 2 shows that there is considerable variation
between countries in both the implementation of the EIA Directives and in the
regulation of nuclear safety. In addition there are many differences at both
organisational levels (e.g. systems of local government) and cultural and community
levels (e.g. communication networks and cultural norms). It has therefore not been
possible to prepare detailed prescriptive guidance on how to undertake an EIA of a
nuclear decommissioning project that would be applicable across all or even most EU
Member States and the Applicant Countries. The application of the guidance will
require flexibility in interpretation of the needs of the decision-making bodies and the
stakeholder groups concerned.

At a number of points in this report specific methodologies, issues or alternatives have
been discussed. These have been included for illustrative purposes and should not be
taken to represent the best or the only way in which projects should be undertaken.
Indeed it is generally true that reliance on a single method, whatever that might be,
would be inappropriate and would risk overlooking important factors or options. A
range of methods, issues and alternatives must be considered at each point and
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generally more than one must be selected for further application or development
unless a strong case can be made for a single one.

This guidance has been prepared in order to assist those involved in planning for the
decommissioning of a nuclear power plant to assess and provide information on the
likely environmental impacts in a way that contributes to an efficient and publicly
acceptable decision-making process. They are not intended to be prescriptive, but
rather to provide a blueprint for the application of EIA to specific decommissioning
projects. It is recognised that the range of regulatory frameworks and cultural norms
in different countries preclude the development of a single preferred approach for all
decommissioning projects.

The early stages of the EIA process as set out in this document require efforts to be
made to identify and involve the key stakeholders, including the general public. A
fundamental requirement is that the outcomes from the EIA process are applied to the
ongoing design activity, e.g. so that stakeholder views and concerns expressed during
the preliminary stages can be taken into account by project designers. The nature of
public involvement should be a dialogue, i.e. a two-way flow of information, with the
overall objective of developing and implementing a decommissioning strategy that
carries broad public support.

Processes that may be used to evaluate potential environmental impacts are discussed
in the report and reflected in the example EIS presented in Appendix 2.1. Individual
assessment techniques, or the existence of particular impacts described in the example
EIS, will not necessarily be applicable to any given project. However, the broad issues
that are addressed must all be included within an EIA.

1.3 Impact Analysis Methodology

1.3.1 Introduction

There is no general methodology for carrying out EIA that is applicable to all projects
and all countries. However, there are general approaches that, when used by an
interdisciplinary team, will allow the impacts produced by a project to be analysed
and included in the EIS.

Standard methods are typically used to help in the identification of impacts (scoping)
and these are considered in the next section. Having identified the scope of the study,
the various impacts being investigated need to be predicted, in terms of their likely
change from baseline conditions, and then assessed, in terms of their significance. In
assessing the significance of impacts, comparison with environmental standards
which exist in various countries are appropriate where impacts can be quantified; for
more subjective impacts (e.g. landscape impacts) qualitative assessments need to be
undertaken encompassing the views of both the public and experts.

One approach for assessing impact significance is the use of indicators. This approach
is becoming more widespread as more research is carried out on indicators and as
more information is gathered. As such, special consideration is given to the possible
use of indicators below.

The following sections include methodologies to assist in the identification and
analysis of impacts generated by the project.
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1.3.2 Identification of impacts

The identification of impacts is crucial to the EIA as it determines where assessment
resources should be directed. To some extent, the scope of an EIA is predetermined
by legislation, with the EC Directive, for example, requiring that the effects on human
beings, fauna and flora, soil, water, air, climate, the landscape, material assets and
cultural heritage and the interaction between all of these effects are identified,
described and assessed (Article 3). A thorough scoping exercise will help to indicate
which of all these potential effects (and other effects not represented in this list)
deserve the most attention for a particular decommissioning project.

To complete a thorough scoping study for the identification of impacts, a number of
methods are available. The most widely used formal methods are based on the
drawing up of checklists, impact identification matrices, interaction matrices and
network diagrams. These methodologies and the less formal ‘ad hoc’ approach may
be of use for the entire EIS process or for specific parts of it. There are multiple
variations on these methods, as may be found in the bibliography (e.g. Fernandez-
Vítora 1997; Canter 1998; Bisset, 1980; Orea 1999; MOPT 1989–1995). The most
common methods are:

•  Ad hoc
Where no previous studies have been made which are specifically applicable to a
site or situation, wide consultation of the public, experts and local authorities is
carried out in order to determine the impacts which may be significant. The
approach is referred to as ‘ad hoc’ because it has no obvious structure, but it often
forms the basis on which formal methods (discussed below) are based.

•  checklists
These may be simple lists or descriptive lists. Simple checklists serve for
preliminary assessments but since they do not provide information on specific data
or estimation methods they are not recommended for the prediction and
assessment of impacts. Descriptive checklists include environmental factor lists
and information on how to predict and assess impacts.

•  impact identification matrices
These are matrices that relate those project actions that might affect the
environment with the components of the physical and socio-economic
environment that might be affected. When there is an interaction, the intersecting
box of the matrix is marked with a symbol and the interaction is subsequently
analysed. These matrices make it possible to identify impacts, although their main
use lies in the fact that they are the starting point for more complex matrix
methods.

•  network diagrams
These are methods that integrate the causes of impacts and their consequences
through identification of the interrelations between the causal actions and the
environmental factors that they affect. They are particularly effective for the
identification of indirect impacts and for additive and synergistic effects.

As well as these approaches, potential impacts can be identified using:
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•  general or specific questionnaires

•  generic lists of similar projects from directives or regulations or from other EISs

•  generic lists for EIAs

•  for projects including particular geographical areas or particular classes of area,
standard lists of specific projects relating to these areas.

Each of these approaches has its own particular strengths and weaknesses. Checklists,
for example, identify impacts but do not associate them with particular activities,
making the identification of mitigation measures more difficult. Matrices do associate
impacts with project activities, but do not identify indirect impacts and may not be
entirely applicable to a new decommissioning project if originally designed for use in
a different situation. As a result, it is suggested that a combination of approaches be
used for each project.

Probably the most widely used methodology for the representation of the impacts
identified is the impact identification matrix. Figure 6.1 includes an example of this
matrix, applied to the decommissioning of nuclear power plants, and should provide a
useful starting point for the identification of impacts associated with decommissioning
projects. This matrix should not, however, be considered exhaustive.

1.3.3 Indicators of impact

An ‘impact indicator’ is a variable that reflects the implications of an environmental
impact, social as well as technical, in order to reflect a social concern regarding the
environment and incorporate it into the decision-making process.

Regardless of the type of assessment to be performed, impact indicators are a useful
tool for the assessment of the environmental effects of the project. They are often in
themselves an assessment methodology, inasmuch as they reflect the value of a
parameter that measures impact; such a parameter may be associated with limit values
established by the competent authorities or with guideline values reflecting the
possible behaviour of an environmental factor.

The quantitative assessment of an impact, by means of methodologies and parameters
developed for this purpose, will always be a more objective assessment than a
qualitative appreciation. The specification and use of impact indicators is therefore an
important part of an EIA.

There are various lists of indicators that have been developed by different countries
and organisations, e.g. Spain, Canada, the Netherlands, Norway, Sweden, the
European Union, OECD and the United Nations Economic Commission for Europe
and the European Environment Agency (European Environment Agency, 1999). The
most widely used model internationally is probably the so-called ‘Pressure – State –
Response’ or ‘PSR’ model (OECD, 1993), based on the concept of causality. This
model divides indicators into three different types:

•  pressure indicators: this reflects the direct or indirect pressures on the environment
as a result of human activity, causing change to the quality and quantity of natural
resources; e.g. emission of radioactive effluents and water consumption;

•  environmental status indicators: these describe the quality of the environment
(flora, fauna, soil, air and water) and the quality of the natural resources associated
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with processes of socio-economic exploitation; e.g. concentration of radioactive
particles in the air and water quality; and

•  response indicators: these reflect environmental consequences the level of social
and political effort in relation to the environment and natural resources; e.g. use of
filtration units and water prices.

Each country or organisation divides environmental issues into major areas, in which
these indicators will be framed.

The following is a typical list of the environmental factors that should appear, based
on the EIA Directive:

•  human beings (health);

•  air;

•  climate;

•  water (surface and groundwaters);

•  soil;

•  landscape;

•  flora and fauna;

•  the ecosystem;

•  material goods;

•  cultural heritage;

•  land use;

•  the socio-economic system;

•  noise and vibration levels; and

•  traffic levels.

As indicated above, the literature contains lists of indicators for each area, drawn up
by different countries and institutions, that may serve as a starting point for the
development of a specific list for the project to be assessed (e.g. Spanish Ministry of
the Environment, 2000). Consideration in selecting these indicators should be given to
a range of issues, including comparability, representativeness, sensitivity to change,
scientific validity, usefulness in decision-making, international agreement, etc.

Section 7.1 includes examples of environmental indicators for the decommissioning
of nuclear power plants, along with the general approaches used to quantify those
impact indicators considered to be relevant to an NPP decommissioning project.

1.3.4 Impact assessment

Criteria for assessment of the significance of impacts should be developed in
collaboration with all stakeholders; the process for such interaction is indicated in
section 3.3.2.2 later in this volume.

Where impact assessment is carried out on a qualitative basis, for example, for visual
impacts and some cultural heritage impacts, the criteria used should be clearly
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indicated. The magnitude of the impact is the scale of the effect of an action on a
given environmental factor and is derived by applying the aforementioned criteria to
each of the actions relative to the baseline condition. Likewise, in assessing the
significance of the impacts, the criteria used should be clearly indicated and justified.

For impacts which can be quantified, their magnitude can be determined in numerical
terms as a likely change from baseline conditions. Assessment of the significance of
the impact can then proceed based on, where they exist, environmental standards
relevant to the particular environmental parameter. For example, water quality and air
quality are subject to standards and these should normally be the criteria against
which the significance of the impacts are gauged.

1.3.5 Presentation of assessment results

Without prejudice to the final criteria which may be agreed, examples of such criteria
are given below for illustrative purposes:

•  an impact may be considered to be ‘insignificant’ when there is a high degree of
certainty that any resulting changes to the baseline situation will be trivial.

•  an impact may be considered ‘minor’ where the magnitude and importance of the
impacts are low (or are beneficial).

•  an impact may be said to be ‘moderate’ when the original conditions are expected
to recover after a relatively short period of time following completion of the
project, or when the loss of a common resource occurs.

•  an impact may be said to be ‘severe’ when irreversible impacts occur and/or when
uncommon resources are lost.

•  an impact may be said to be ‘critical’ when its magnitude is above a national or
international limit (such as an EU limit value for air pollution) or when nationally
or internationally recognised resources are adversely affected.

Each of the categories of insignificant, minor, moderate, severe and critical need to be
defined precisely for each type of impact. The assessment of impact significance must
consider both the magnitude of the impact and its importance placed into context. An
example taken from a UK EIS (Land Use Consultants & EIA Unit, 2000) is given
below for assessment of impacts on fauna and flora. The example defines the
importance of the resource and the magnitude of the impact leading to a matrix of
impact significance.

Level Examples (adapted from Regini, 2000)
International Internationally designated or proposed sites such as Ramsar Sites,

Special Protection Areas and Special Areas of Conservation, or sites
meeting criteria for international designation. Sites supporting
populations of internationally important species.

National Nationally designated sites or non-designated sites meeting national
designation selection criteria. Those containing viable breeding
populations of any key species or habitats identified as being rapidly
declining nationally or globally threatened. Sites supporting viable
breeding populations of very rare species (excluding scarce
species), or supplying critical elements of their habitat requirements

Regional Sites containing viable areas of regionally threatened habitats,
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comfortably exceeding criteria for designation as locally important,
but not meeting national designation selection criteria. Sites
supporting viable breeding populations of nationally scarce species
or supplying critical elements of their habitat requirements.

High Local Sites meeting the criteria for a county or metropolitan area
designation, which may include amenity and educational criteria in
urban areas. Ancient semi-natural woodland. Sites supporting viable
breeding populations of species known to be county/metropolitan
rarities or supplying critical elements of their habitat requirements.

Moderate
Local

Undesignated sites or features considered to appreciably enrich the
habitat resource within the context of a District. Amenity and
educational functions will be recognised in urban areas.

Low Local Undesignated sites or features considered appreciably to enrich the
habitat resource within the context of the local community. (e.g. a
species-rich hedgerow).

Negligible Low grade and widespread habitats.

Impact
Magnitude

Definition

High Loss of most of the site (i.e. > 50% of the site area). Other effects
(e.g. disturbance or damage arising from pollution) including
indirect impacts having an adverse impact equivalent in nature
conservation terms to a loss of > 50% of the site area.

Medium Loss affecting 20-50% of the site area. Other effects (e.g.
disturbance or damage arising from pollution) including indirect
impacts having an adverse impact equivalent in nature conservation
terms to a loss of 20-50% of the site area.

Low Loss affecting 5-19% of the site area. Other effects (e.g.
disturbance or damage arising from pollution) including indirect
impacts having an adverse impact equivalent in nature conservation
terms to a loss of 5-19% of the site area.

Very low Loss affecting up to 5% of the site area. Other effects (e.g.
disturbance or damage arising from pollution) including indirect
impacts having an adverse impact equivalent in nature conservation
terms to a loss of up to 5% of the site area.
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Impact
magnitude

Value of feature

Inter-
national

National Regional High Local Moderate
Local

Low Local

High Critical Major Major or
moderate

Moderate
or Major

Minor or
moderate

Minor

Medium Critical Major Major or
moderate

Moderate Minor or
moderate

Minor

Low Critical Major or
moderate

Moderate Moderate
or minor

Minor Negligible
or minor

Very Low Critical or
Major

Moderate Moderate Moderate
or Minor

Negligible Negligible

It is anticipated that a similar approach can be taken for other impacts with the various
criteria indicating the importance and magnitude of impacts (including those
presented in the above example) being agreed by stakeholders (see section 3.3.2.2).
For impacts such as those on air quality, assessment criteria may be based on EU
standards (guide values and limit value for pollutants); for impacts such as those on
the landscape, quantitative prediction is not possible but it will nevertheless be
possible to determine criteria to be developed in collaboration with stakeholders.

The text of the environmental impact statement needs to make it very clear how each
of these levels has been defined for each of the impact categories.

1.4 Project Team
Although the establishment and management of a project team does not strictly form
part of the EIA process, it can have an important bearing upon the work. The nature of
the assessment work means that specialist consultants are generally used to undertake
separate elements of the EIA. They are often given a scope of work and allowed to
complete this in isolation from the rest of the project. The core project team will
include some of the technical expertise required by the project but the team will also
need to co-ordinate the efforts of experts from a range of technical areas. Continuous
communication is required between the constituent parts of the overall team and high
quality project management is therefore required in order to ensure that these separate
parts are carried out in an effective manner.

The areas of technical expertise that are required for undertaking the EIA and
preparing the EIS would be expected, amongst others, to include:

•  for dismantling work: mechanical engineering, chemical engineering, civil
engineering, operational radiological protection, waste management engineering,
risk management.

•  for impact evaluation and assessment: meteorology, geology, hydrogeology,
hydrology, soil science, agriculture, landscape and visual, climate, noise,
transport, zoology, botany, ecology, sociology, economics, environmental
radiological protection, environmental engineering and risk assessment.
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1.5 Relationship with Other Decommissioning Documentation
It was noted in Volume 1 that the EIS is one of a number of documents required by a
variety of national and international regulatory systems. In some states the EIS will be
the basic document bringing together all other documentation and will form the basis
of a single co-ordinated decision covering all other permitting and authorisation
procedures. In other states the nuclear regulatory system will form a similar role, with
the EIS being one of the documents supporting a decommissioning licensing process.
In many states there is no clear definition of which, if any, regulatory decision-making
process will make the final decision.

It will be important at the outset of each EIA to define the role and scope of each
element of the regulatory system and the co-ordination of these documents. The
establishment of good communications with the authorities responsible for
determining the various elements of the systems will be a key factor in determining
the efficiency and effectiveness of the overall process.
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2 THE EIA PROCESS
The role of EIA as a tool for pollution prevention and minimisation has gained wide
acceptance since the late 1960s. Sheate’s (1994) definition (Volume 1 Section 6.3)
incorporates the following key principles:

• EIA identifies and assesses a project’s likely significant environmental effects to
inform decision-making;

• EIA allows the consideration of the environment early in the decision-making
process on a proposed project;

• EIA enables proposals to be modified in light of potential impacts in order to
eliminate or else mitigate them.

The EIA process outlined in this guidance document is shown in Figure 2.1. This
process is consistent with the EIA Directive (European Council 1985, 1997) as well as
with the other international commitments made by the EC (e.g. the Espoo Convention
and the Aarhus Convention). It is also consistent with best-practice guidance
documents such as the EC Guidance on Screening (EC 1995), scoping (EC 1996a)
and, so far as is possible, both the draft guidance on public participation (ERM 2000a)
and the proposed amendments to the best-practice guidance documents (ERM 2000b).

The EIA process can be divided into five broad phases, which are described in the
following sections.

•  scoping

•  environmental impact evaluation

•  EIS preparation

•  EIS review

•  EIS decision.
Extensive reference is made to the numbered steps in Figure 2.1.

2.1 Scoping
The scoping stage is the time when, among other things, the scope of work for the
EIA is defined. At this stage stakeholders (including competent authorities and the
developer) should have an opportunity to express their opinions and concerns over the
proposed decommissioning project and have these taken into account. The decision-
making procedures and criteria should be described at this stage and feasible
alternative(s) selected.

In spite of not being formally required by the EIA Directive, the introduction of a
formal scoping stage with stakeholder involvement has gained wide support for its
advantages and is generally considered to represent best-practice (EC 1996b, ERM
2000b). Formal scoping ensures that stakeholders learn of the proposed development
at an early stage, that key concerns are reflected in the scope of the EIA and that
resource use is optimised in further stages by focusing on the previously agreed
fundamental elements for evaluation. In addition it has been found (EC 1996b) that
one of the principal causes of significant costs and of time delays to the decision
making process are lack of a proper scoping exercise and the subsequent failure to
undertake systematic study resulting in the need for supplementary information.
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Scoping corresponds to Steps 1-10 of the proposed process (see Figure 2.1). The
feasible alternatives to be subjected to EIA are selected in this phase, firstly by
rejecting alternatives which do not meet agreed decision-making criteria. These
criteria are likely to include considerations such as unacceptable environmental risks
or excessive cost. Reducing the number of alternatives in this way makes the scoping
phase more efficient in terms of the use of resources.

Detailed guidance on the structure of the scoping stage cannot be given because of the
many regulatory, organisational and cultural differences. In some states an EIA
Commission will oversee the scoping process but in most countries the scoping stage
will need to be adapted to the local circumstances.

However, the importance of the scoping must be recognised. It will play a role in
defining the detailed design of the final preferred option and to achieve this in a way
that enlists broad stakeholder support it must be done openly, allowing for
involvement from all stakeholders.

2.1.1 Steps 1 and 3: Identification of stakeholders and list of stakeholders

The input of stakeholders is necessary to the success of the scoping stage and thereby
to the entire EIA process, thus it is important to start by identifying all stakeholders
and listing them in a single document. The list of stakeholders should include all
contact details and be made publicly available.

2.1.2 Step 2: Outline of feasible alternatives

Also at the start of the process, and in parallel with the identification of stakeholders,
an initial outline of feasible alternatives should be prepared. 5. The initial definition of
feasible alternatives must be based upon a number of considerations including the
areas identified by IAEA (1999) (see Section 4.1) and other issues likely to be of
concern to the public such as intergenerational equity and the public perception of the
risks associated with the project. These alternatives are later screened, on the basis of
agreed criteria, to obtain a list of the alternative(s) to be assessed in more detail.

2.1.3 Step 4: Definition of decision-making procedures and criteria

This is the core of the scoping stage. The agreed decision-making procedures and
criteria are used throughout the EIA process and thus the widest support from
stakeholders should be sought. Public participation plays a key role in integrating the
public’s concerns in the EIA and in the decision-making process in general (see
Section 3).

Another aspect to be considered at this point is the definition of the project baseline,
specifying the existing situation against which comparisons of potential
environmental impacts should be made.

It is expected that Steps 1-4 would take from 3 to 6 months to complete. The amount
of time required depends to a large extent on the degree of support for the
decommissioning project. If there are disagreements between stakeholders, repeated
meetings may be necessary before reaching an agreement on the scope.
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2.1.4 Step 5: Alternatives compared with agreed decision-making criteria

A first screening of the proposed feasible alternatives should be undertaken as part of
the public participation procedure at this stage. The aim of this step is to concentrate
resources on the investigation of realistic decommissioning options.

2.1.5 Step 6: Public information on agreed decision-making criteria and remaining
alternatives

The public should be informed about the results of this first part of the scoping stage,
i.e. the decision-making procedures and criteria as well as the alternatives selected for
further examination.

2.1.6 Step 7: Scoping for impacts of remaining alternatives

The remaining alternatives must then be scoped for impacts, in order to select the final
alternative(s) for the remainder of the EIA process. This ensures that only alternatives
that are technically and financially feasible, socially acceptable and with potentially
low environmental impacts are subjected to a detailed assessment.

2.1.7 Step 8: Draft scoping report

A draft scoping report is produced at this stage, establishing the scope of the EIA for
the decommissioning project. This document is made publicly available.

The process including the rejection of alternatives not meeting decision-making
criteria (Step 5) through to the production of the draft scoping report (Step 8) is
expected to take approximately 3-6 months.

2.1.8 Steps 9 and 10: Discussion and agreement of draft and final scoping reports

As scoping is the key to an efficient EIA process, helping to focus all resources onto
the significant issues of concern, all stakeholders must have the opportunity to discuss
the draft scoping report, and outstanding issues or inaccuracies are pointed out at this
stage (Step 9). The public review of the draft scoping report should take place
according to the guidance on public participation provided in Section 3 and is
expected to last approximately 3 months.

A final scoping report (Step 10) is then produced and made publicly available. This
report incorporates all the changes agreed to the draft report at the stakeholder
meeting, and this document then forms the basis of the EIA to be undertaken.

2.2 Environmental Impact Evaluation
Once the scope for the EIA has been defined, the developer may proceed with the
environmental impact evaluation. In order to make an assessment of the potential
environmental impacts and define ways to mitigate or eliminate them, as well as how
to ensure their proper monitoring, a series of steps need to be undertaken.

2.2.1 Step 11: Determination of the environmental baseline

In order to predict the potential environmental impacts of the proposed project, the
initial environmental conditions must be known. Environmental damage varies
according to the initial conditions: for example, a given level of emissions may be
more damaging in ecologically-sensitive zones or may surpass the ecosystem’s
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tolerance level if the area is already polluted; tall structures may be tolerable in
industrial areas but not within a site of outstanding natural beauty.

The definition of the baseline conditions (e.g. meteorological conditions, geological
formations, groundwater flow direction) also provides data necessary to make impact
predictions. Because the same baseline conditions apply to all of the options this step
can be started before the full scope of the EIA has been agreed. There may be some
unnecessary expenditure incurred but this would be small compared to the wider
project and is likely to be more than offset by the benefits of completing this stage
early in the process.

2.2.2 Step 12: Impact identification

Potential environmental impacts are identified at this stage, based on parameters
related to the degree of physical and socio-economic impact, as well as according to
the public perceptions and values. For each alternative being evaluated, a separate
analysis needs to be carried out to determine the likelihood of environmental impacts.

2.2.3 Step 13: Assessment of the significance of impacts

This step considers the implications of the impacts identified previously and assesses
their significance. Significance can be gauged relative to environmental standards or
to public perception for some more subjective impacts. Frequent dialogue with
stakeholders throughout the Environmental Impact Evaluation can, therefore, be very
helpful.

It is important for this step to include an evaluation of the uncertainties associated
with specific assessments. In particular it must be made clear whether predictions
represent best estimate or worst case scenarios, although in most cases it will be
appropriate to present both.

2.2.4 Step 14: Development of mitigation measures

One aim of EIA is to try and remove or reduce to acceptable levels all the impacts
which may occur. The identification of possible mitigation measures must have the
agreement of the developer if they are to be included in the EIS.

2.2.5 Step 15: Listing of residual impacts

Mitigation can rarely remove all the identified impacts and a clear statement has to be
made about the impacts which would still occur even after the implementation of the
mitigation measures.

2.2.6 Step 16: Development of a monitoring plan

In recognition of the fact that the evaluation of impacts is subject to uncertainties, it is
appropriate to develop a monitoring plan which would be able to check that the
residual impacts identified are the only ones which occur. This would ensure that no
unexpected impacts arise and that the proposed mitigation measures are working
adequately. If unexpected impacts do arise, this would give an opportunity to take
remedial action.

The study to evaluate the impacts of the alternatives under investigation (Steps 11 to
16) is expected to last up to 12 months. This timing depends on the information which
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is already available and that which must be specifically collected (e.g. local
meteorological and ecological data).

The developer may have an ongoing communication with stakeholders during this
phase in order to ensure that their concerns are being properly addressed and that local
and expert knowledge have been used effectively.

2.3 EIS Preparation
The product of all the environmental studies taking place in Steps 11 to 16 is reported
in the EIS, which typically is written as the evaluation work is taking place. The EIS
is the public report of the study that has taken place and needs to convey the
information gathered in an understandable way.

After the EIS is produced, it may be issued as a draft version and subjected to a public
review. This review is recommended when the project has proved to be controversial,
but the stage may be omitted if there is already a large degree of agreement. After the
final EIS is produced (Step 17), it must be made publicly available and submitted to
the competent authority (Step 18).

Appendix 2.1 contains an example EIS which illustrates the scope and content that
would be expected in an EIS of proposals for the decommissioning of a nuclear power
plant.

2.4 EIS Review
Once the EIS has been submitted to the competent authority, it forms part of the
information on which a decision is based. As such, it needs to be checked to ensure
that appropriate evaluation techniques have been used and that there is no undue bias.
(The involvement of stakeholders earlier in the process should make this stage little
more than a formality.)

The EIS review is normally the responsibility of the competent authority. Each
country has defined the procedure for undertaking the EIS review; this normally
involves the public (e.g. allowing them to submit comments, organising public
meetings or hearings) and/or expert committees (e.g. the EIA Commission in the
Netherlands). Sometimes, although the review is formally the responsibility of the
competent authority, public meetings may need to be organised by the developer.
Section 3 on public participation gives more guidance on how to undertake the EIS
review.

2.5 EIS Decision
Depending on the country, the decision made by the competent environmental
authority may or may not be binding on the sectoral authority (e.g. the nuclear safety
authority), i.e. the decision on the EIS may be the sole decision required in order to
authorise decommissioning or may be but another source of evidence feeding into the
sectoral decision-making process. Decisions may approve the proposed development,
reject it, or approve it subject to meeting certain conditions. In any case, the EIS
decision should be justified and be made publicly available. Once the decision has
been made the EIA process can be said to be complete although the monitoring
programme must be implemented and the results of this programme must also be
made publicly available.
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Figure 2.1 The steps of an example EIA process
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3 CONSULTATION AND PUBLIC PARTICIPATION

3.1 Introduction
The definition of a public participation strategy for the EIA of proposals to
decommission a NPP will depend on various factors, including the stage of the EIA in
question and the specific context in which the EIA takes place.

The public should be allowed to participate in the EIA process in order for the wider
decision-making process to be consistent with a democratic system and also for sound
practical reasons (see Appendix 2.2). It must be remembered that EIA is a decision-
informing process and not a decision-making process in itself, i.e. the EIS and any
associated reviews and comments (e.g. recommendations of supervisory bodies,
public comments, minutes of public meetings) are used by the decision-maker in order
to make an informed and publicly accountable decision. What public participation
does not do is to hand over to the public the decisions on the project design (e.g. final
selection of an alternative) or the final decision.

An important aspect of undertaking an EIA for a nuclear decommissioning project is
that the decision to undertake the project will normally already have been taken.
Therefore the focus of the assessment would normally be on how and when, rather
than if, the project should be carried out. The comparison and selection of alternative
decommissioning strategies will form the basis of the assessment.

Another key feature of nuclear decommissioning projects is their high public profile;
there is likely to be a broader public support for the project if information on
alternative decommissioning strategies is available and the public is consulted on
them.

The results of any public participation exercise allow: (1) the public to express their
concerns and give input to the process; (2) the developer and/or competent authorities
to define Terms of Reference which reflect the public’s concerns; (3) the developer to
design their proposed project (including the selection of an alternative) taking into
account the concerns of the public; (4) the public to verify that the EIS has been
properly undertaken; (5) the public to express their opinion on the project’s
acceptability (in light of the environmental assessment); and (6) the decision-maker to
consider, amongst other factors, the public’s views in its decision.

The responsibility for facilitating public participation depends on the stage of the EIA
process and the country-specific legislation. Thus, some countries may require the
developer to organise the participation, including any mandatory public meetings or
inquiries whilst in other countries it may be the responsibility of the competent
authority. This guidance does not specify who should be responsible for defining the
public participation strategy throughout the EIA process but is applicable to
whichever party holds such responsibilities. However, some opportunities for
participation are more appropriate for the developer to organise, such as the ongoing
consultations during the impact evaluation studies and the EIS preparation stage.
Other roles are equally appropriate for the competent authorities, such as the
specification of the scope of the EIA.
Allowing for public participation during EIA may make the EIA process itself more
lengthy, as time needs to be allocated to make notifications, to allow the public to
review any available information and to carry out any public participation exercises.
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However, if the project is potentially controversial, public participation will help
reduce overall conflict and is likely to prevent or at least reduce the time required for
other elements of the decision making process. By reducing public controversy and
minimising the risk of decisions being considered by additional administrative or legal
review procedures the involvement of the public should generally make the overall
decision making process more efficient.

A risk is found when conflicting interests are encountered and there is no willingness
to seek a consensus. In these cases the use of appropriate techniques, such as
Alternative Dispute Resolution (ADR) are recommended. Controversial projects and
conflicting interests will generate public debate, with or without the provision of
opportunities for public participation. However, effective and early participation may
help reduce such conflicts and, at the end of the day, it will be up to the developer to
propose a decommissioning project, justified in the light of the public input received,
and also up to the decision-maker to objectively assess all points of view and made a
final and justified decision.

There are certain key issues in the definition of a public participation strategy which
are common to all stages of the EIA process; guidance on these is defined first.
Following this, guidance is provided on public participation for each stage of the EIA
process.

The involvement of the public in the EIA process is a key principle and one which has
been shown to have positive effects on the overall decision-making process (EC
1996). Again, the application of the general guidance to a particular project must be
flexible and must adapt to the cultural norms and the existing communication methods
available in the affected communities. The following discussion allows for a
considerable degree of involvement throughout the EIA process. In practice it may be
that there is generally little public interest and the consultation and public
participation programme must be allowed to respond to this. It is fundamental that the
programme must be open and that anyone can become involved at any stage. It should
also be recognised that it is in the interests of the developer to engage sufficient
interest in order to demonstrate a broad consensus when submitting formal
applications for authorisations. Beyond such considerations the level of consultation
and public participation should be in proportion to the level of interest of the general
public and key stakeholders.

3.2 Key issues

3.2.1 Definition of stakeholders

The decision on who will be involved in the EIA process will depend on various
factors, including the legal requirements and the stage of the EIA process. Ideally all
individuals and groups who feel affected by the decision should have an opportunity
to participate in the decision-making process (Palerm, 2000).

The EIA Directive provides for the participation of three types of stakeholders:

(1) The general public. Article 6.2 specifies that the public should be given an
opportunity to express their opinion on an EIA before development consent is
granted.
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(2) Relevant authorities. Article 6.1 specifies that authorities likely to be concerned
by the project by reason of their specific environmental responsibilities are given
an opportunity to express their opinion on the information supplied by the
developer and on the request for development consent.

(3) The public and authorities of another potentially affected Member State. Specified
in Article 7, which transposes (partially1) the provisions of the Espoo Convention
of 1991.

Although the EIA Directive does not give details as to how to identify the
stakeholders, the Aarhus Convention provides some help by defining “the public” and
“the public concerned”:

“The public” means one or more natural or legal persons, and, in
accordance with national legislation or practice, their associations,
organisations or groups.

“The public concerned” means the public affected or likely to be affected by, or
having an interest in, the environmental decision-making; for the purposes of this
definition, non-governmental organisations promoting environmental protection and
meeting any requirements under national law shall be deemed to have an interest.

In UNEP (1996) the following are identified as stakeholders:

•  local people and communities likely to be affected by a project;

•  those who will benefit from the project;

•  national and local government agencies with responsibility for management of
natural resources and welfare of people likely to be affected by a project;

•  NGOs active in the local area or with an interest in natural resources/social
welfare; and

•  the interested 'public' in the country of any external financing agency(ies).

Such definitions only allow for the participation of people or groups “likely to be
affected by the project”. However, there are no criteria for determining who is “likely
to be affected” – there will be significant differences if the “affected public” is
defined by the developer, the authorities or the public themselves. Here, a broad
definition of “stakeholders” is taken, in line with the definitions provided in the
Aarhus Convention, in which each person or group makes their own decision whether
they are “affected” by a process or not. In addition, if the decommissioning project is
likely to affect another country, the affected country should be notified of the project
and given an opportunity to express an interest to participate in the EIA procedure.

Different stakeholders may be involved at different stages, e.g. statutory consultees
may be involved to solve specific issues, whilst a wider population might be involved
to identify the concerns of the public. A more comprehensive list of potential
stakeholders is given below:

                                                
1 The Espoo Convention applies to any signatory country that is potentially affected, whereas the EC

Directive is limited to another Member State.
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•  local authorities;

•  local residents;

•  local community groups;

•  non-governmental organisations;

•  trade unions;

•  commercial associations;

•  independent experts;

•  media;

•  educational institutions;

•  national and local government agencies with responsibility for management of
natural resources and welfare of people likely to be affected by the project; and

•  affected public in potentially affected neighbouring countries
It is essential that all stakeholders are adequately identified and involved in the EIA
process. It cannot be assumed that all stakeholders will be represented by an
organisation, nor that groups will truly represent the interests of the people they claim
to represent (Connor, 1999).

There are various mechanisms to ensure that all stakeholders are identified. For
example, stakeholders may be proposed by the proponent or the competent authority;
a register of groups or persons interested in a specific development project might
exist; and/or adequate notification mechanisms might be employed to reach all
potential stakeholders.

3.2.2 Access to Information

In order for public participation to be effective, the public should have access to all
information needed to form an objective opinion and contribute to the process. Lack
of information may result not only in a less effective public participation exercise, but
may also exacerbate conflict (Kenyon and Edwards-Jones, 1998). Furthermore, the
information must be provided in a form easily understood by non-experts, although
more technical documents should also be publicly available.

The public concerned should be given access to all information relevant to the project
and the development consent process as early as possible in the procedure, and
subsequently as and when the information becomes available. Depending on the
nature of the information, it may be sent to relevant stakeholders or simply made
available for consultation in public places (e.g. public library and/or offices of the
local authority).

All relevant documents and materials should be available for inspection free of charge
and as soon as possible after their production, although the provision of copies of the
EIS or other material may be charged at the marginal cost of production. The times
allowed for inspection of the information must be flexible and must also be adapted to
the needs of the local population.
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Ideally, a web site should also be set up, including the relevant information as
downloadable documents. This would allow a low-cost and easily accessible form of
information in communities which have access to internet facilities.

In line with Article 4.4 of the Aarhus Convention (reproduced below), confidential
information may be refused under certain circumstances:

Article 4.4. A request for environmental information may be refused if the
disclosure would adversely affect:
(a) The confidentiality of the proceedings of public authorities, where

such confidentiality is provided for under national law;
(b) International relations, national defence or public security;
(c) The course of justice, the ability of a person to receive a fair trial or

the ability of a public authority to conduct an enquiry of a criminal or
disciplinary nature;

(d) The confidentiality of commercial and industrial information, where
such confidentiality is protected by law in order to protect a legitimate
economic interest, within this framework, information on emissions
which is relevant for the protection of the environment shall be
disclosed;

(e) Intellectual property rights;
(f) The confidentiality of personal data and/or files relating to a natural

person where that person has not consented to the disclosure of
information to the public, where such confidentiality is provided for in
national law.

(g) The interests of a third party which has supplied the information
requested without that party being under or capable of being put
under a legal obligation to do so, and where that party does not
consent to the release of the material; or

(h) The environment to which the information relates, such as the
breeding sites of rare species.

The aforementioned grounds for refusal shall be interpreted in a
restrictive way, taking into account the public interest served by disclosure
and taking into account whether the information requested relates to
emissions into the environment.

3.2.3 Notifications

Before engaging in a public participation process, the potential participants must be
adequately notified. Stakeholders who have previously been identified should be
directly invited to participate and a wider notification should be made to reach other
potential participants.

Wider notifications should be made using official means of notification (e.g. Official
Gazette) and traditional means (e.g. posting of notices, bulletin boards). The mass
media and established local methods of communication should be used to ensure a
widespread communication (e.g. local and national papers, radio) and electronic
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media can prove useful as an additional means of notification (e.g. through a web site
or the provision of CD ROMs).

Notifications must be made with sufficient time to allow potential participants to
make the necessary arrangements for their attendance at any meetings. These time-
frames may vary according to each country or region. It must also be recognised that
different groups (e.g. full-time employees, self-employed) will have different time-
constraints and meetings should be timed to offer a reasonable opportunity for
participation by any individual.

Notifications should include all necessary information, which will vary at each stage
of the EIA process. This may include background information, time and venues of any
meetings, mention of which information is available for review and where this is
available, details of contact persons, etc.

3.2.4 Timing and Venues

The times allowed for review of information, the selection of venues and the times at
which meetings take place are important to ensure effective public participation.
Article 6.3 of the Aarhus Convention states that:

The public participation procedures shall include reasonable time-frames
for the different phases, allowing sufficient time for informing the
public…and for the public to prepare and participate effectively during
the environmental decision-making.

Sufficient time must be allowed to review the information so the public may make an
objective analysis and form an opinion. Some stakeholders may want to consult with
independent experts in order to verify the conclusions presented by the developer,
although this is less likely to occur in projects which might be expected to be
favourably perceived, such as decommissioning of NPPs.

The time allowed for the review of the information will depend on each particular
phase of the EIA process and on the information provided. For example, if a draft
scoping report or an EIS is to be reviewed, reasonable time-frames would be 5-8
weeks, and certainly not less than a month.

3.2.5 Social inclusiveness

Public participation must be socially inclusive and care should be taken to facilitate
the participation of social groups prone to exclusion, such as ethnic minorities and
low-income groups. Appropriate public participation methodologies should be
selected such that they will promote the inclusion of all stakeholders.

Nuclear power plants are often established in geographically isolated areas,
sometimes also economically disadvantaged, so that the area and its population do not
conform to the ‘national average’. Decisions on a NPP may very well have
disproportionate impacts on ethnic minorities or low-income groups. It is a challenge
for the developer to integrate such people in the EIA process and to devise appropriate
public participation mechanisms.

Often low-income people do not have time to participate directly in the EIA process
(e.g. individuals may be involved in several small jobs at a time) and thus community
organisations and their leaders may provide a representation of their interests,
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although care should be taken to identify those groups which truly represent their
interests. In order to integrate ethnic minorities, religious organisations may prove a
useful contact (Federal Highway Administration 1996) or else the groups’ own
specific organisations.

Language may prove a difficulty with groups of immigrants, and the provision of
translators may be desirable at key public participation stages (e.g. scoping meeting)
as well as the translation of certain information (e.g. notifications, Non-Technical
Summary). This is also the case when a decommissioning project may affect a
neighbouring country.

Groups and individuals may also be excluded from the participation process due to a
lack of access to technology. Thus a process which relies on notifications and
distribution of relevant documents principally through the Internet will not be suitable
if stakeholders do not have access to this technological resource.

In designing public participation strategies, the developer and the competent
authorities must remain receptive to the issues that may inhibit or complicate the
participation of social groups prone to exclusion.

3.2.6 Valid issues for deliberation

It is important clearly to establish the topics open to deliberation at the different stages
of the EIA process, as well as the type of arguments that are considered valid. Often
controversies arise when comments or arguments posed by the public are considered
irrelevant or are neglected by decision-makers. This may be the case with socio-
economic impacts if these are not considered within the scope of an EIA (e.g.
concerns over long term job losses due to a decommissioning project). In order to
avoid conflicts, the objectives of public participation must be clearly stated for each
stage of the EIA process.

In addition, frustration may be generated amongst stakeholders if their comments and
arguments are not taken into consideration. Often the public expresses views which
are classified as ‘non-scientific’ or ‘subjective’ by the developers and decision-
makers, and then ignored. The experience and knowledge of the stakeholders is an
important asset which must not be neglected; it must be remembered that people adopt
their own interpretation through first-hand experience of local environmental issues
(Eden, 1996). Care must be taken to avoid technocentric decision-making and assume
that the only ‘valid’ knowledge is expressed in scientific terms and lies with the
‘experts’ (usually provided by the developer and the regulatory authorities).

3.2.7 Social learning

Webler et al. (1995) define social learning as:

the process by which changes in the social conditions occur – particularly
changes in popular awareness and changes in how individuals see their
private interests linked with the shared interests of their fellow citizens.

If participatory mechanisms introduce elements conducive to social learning, the
attitudes of stakeholders may change as they learn from the process and from each
other. It can also help participants to understand the concerns and values of other
parties to the process who are culturally different. In this case, public participation
strategies which promote social learning may result in the mitigation of conflicts, a
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greater understanding and sensitivity towards the ‘bigger picture’ and thus, better
decisions. There may also be benefits from extending the knowledge of the public on
issues associated with nuclear power and radioactive waste management.

Some elements that may promote social learning have been suggested by Webler et
al. (1995):

•  site visits;

•  face-to-face small group work;

•  an egalitarian atmosphere;

•  repeated meetings;

•  unrestricted opportunities to influence the process;

•  political support for the process;

•  direct links to formal decision-making machinery;

•  expert support during the process; and

•  responsibility to design and implement the impact assessment tool

Although social learning is a consequence of a well managed public participation it
must also be recognised that it has benefits both for the project in question and for
future projects, especially in the same sector but also in other sectors. This aspect
should not be ignored and, where social learning can be enhanced without undue
additional costs, this opportunity should be taken.

3.3 Public Participation in the Stages of the EIA Process
The following guidance on public participation during the EIA process will refer to
the steps indicated on figure 2.1 to clarify when the participation takes place. Not all
steps will be covered as, for example, the definition of feasible decommissioning
alternatives is a task which can only be performed by experts.

3.3.1 Screening

According to the EIA Directive screening is the process used to determine whether or
not a project requires an EIA. Projects falling under Annex I require an EIA; Annex II
projects are those for which an EIA may be required, according to a case-by-case
examination or through thresholds or criteria set by Member States. New projects for
the decommissioning of NPPs fall within Annex I of the EIA Directive, and always
require an EIA.

The EC guidance on screening (EC 1995) recommends stakeholder involvement
during the screening phase, to ensure that projects with potentially significant impacts
on the environment are not exempted from requiring an EIA. As an EIA for new NPP
decommissioning projects is mandatory the decision is straightforward and public
participation is not necessary.

Where a change to an existing decommissioning project is proposed that may result in
significant additional environmental impacts an EIA may have to be undertaken to
determine the acceptability of the proposed changes. Such proposed changes should
be announced and the decision about whether to undertake an EIA should be justified.
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3.3.2 Steps 1-10: Scoping

Scoping is one of the key stages of the EIA process in which the public ought to be
involved. During scoping the following matters should be identified (EC 1996a):

•  the impacts to be assessed, in particular focusing on the most important impacts;

•  the types of alternatives to be examined, including measures to mitigate impacts;
and

•  any other information to be included in the EIA.

Thus, it is during scoping that the public have an opportunity to ensure that their
concerns and comments are included in the Terms of Reference for the EIA.

Although not formally required by the EIA Directive, both the EC Guidance on
scoping (EC 1996a) and the Aarhus Convention stress the importance of public
involvement at this stage. Involvement of all stakeholders at the scoping stage may
therefore be taken to represent best practice.

Article 6.4 of the Aarhus Convention establishes that Each Party shall provide for
early public participation, when all options are open and effective public
participation can take place. Article 6.5 establishes that Each Party should, where
appropriate, encourage prospective applicants to identify the public concerned, to
enter into discussions, and to provide information regarding the objectives of their
application before applying for a permit.
A number of points outlining best practice for public participation in the scoping stage
are detailed below.

3.3.2.1 Steps 1 and 3: All potential stakeholders should be identified at the outset of
the project.

This stage must be undertaken at the start of the project and will ideally build upon
existing stakeholder contacts. An initial identification of stakeholders can be carried
out, perhaps making use of a simple checklist, as shown below:

•  competent authorities;

•  local residents;

•  trades unions;

•  media;

•  religious groups;

•  local community groups;

•  commercial associations;

•  educational institutions;

•  non-governmental organisations;

•  independent experts; and

•  national and local government agencies with responsibility for management of
natural resources and welfare of people likely to be affected by the project
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3.3.2.2 Step 4: Once stakeholders have been identified, decision-making procedures
and criteria must be agreed.

Stakeholders must participate in defining the decision-making procedures and criteria
to be used during the EIA process. Ideally, a consensus will be reached but, in any
case, efforts must be made to integrate all stakeholders’ concerns.

A variety of mechanisms may be employed to define the procedures and criteria. The
specific selection will depend on several factors such as the number of stakeholders
identified, the degree of controversy and each country’s traditional means of
participation. In any case, face-to-face meetings which allow a two-way
communication process (e.g. public meetings, workshops) are preferred to indirect
means (e.g. questionnaires, allowing for submission of written comments and
surveys). However, indirect participatory strategies may still be used to complement
two-way communication processes.

A notification must be made inviting participation at this stage of the process,
allowing sufficient time for the public to form an opinion of the issues. Identified
stakeholders may be directly invited, and a wider invitation made through the mass
media and other means. The notification should indicate the existence of the
application for a permit and the fact that it is subject to an EIA process, and should
provide the background information to the decommissioning project2.

3.3.2.3 Steps 5 and 6: After the definition of decision-making procedures and criteria,
feasible alternatives are outlined and alternatives not meeting decision-
making criteria rejected. Information regarding agreed decision-making
criteria and alternatives to be examined is provided to stakeholders.

This step ensures that transparency is maintained. The information should be sent
directly to the stakeholders who participated in earlier stages and should also be made
publicly available.

3.3.2.4 Steps 7, 8 and 9: Remaining alternatives are scoped for impacts and a Draft
Scoping Report is produced for public consultation, defining the scope of the
EIA.

The draft scoping report will serve as a working document. It should be made publicly
available and a scoping meeting organised to discuss it and agree on the final scope of
the project.

A notification should be made through the local press as well as by traditional means
(e.g. posting notices or use of bulletin boards in public libraries and local authorities).
The notification should inform the public of:

•  the project for which development consent is expected to be sought;

•  the fact that the project is subject to an environmental impact assessment;

•  details of the competent authorities responsible for taking the decision or from
which relevant information can be obtained or to which comments (or
questions) can be submitted;

                                                
2 See section on “notifications” under key issues above.
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•  an indication of what relevant information is accessible to the public concerned
and the places where and means by which it will be made available;

•  an invitation to review the information and submit comments, specifying the
means to convey the information and the time frames involved;

•  an invitation to attend the scoping meeting, specifying the time and place; and

•  where relevant, the fact that there are transboundary impacts

If the project is likely to have significant environmental impacts in a neighbouring
country, the authorities in that country, as well as the concerned public in that country
should be considered stakeholders. In this case, the information and notifications must
be translated, if relevant.

In addition, the previously identified stakeholders should be directly notified of the
proceedings and invited to participate in the scoping meeting.

Sufficient time must be allowed between notification and the scoping meeting in order
to allow the public to study the information and form an opinion. This allows the
public an opportunity to express an interest and identify themselves as stakeholders in
the process. Two means of participation may be used: indirect participation
(unilateral) through sending written comments and multilateral participation through
a scoping meeting.

The scoping meeting serves as a two-way communication forum where the draft
scoping document can be discussed and agreed. Because the process of
decommissioning is generally one of risk reduction controversies are not expected to
be of major relevance. However, care should be taken to ensure the integration of all
comments and concerns, and to be flexible and willing to change the scope of the EIA
in order to accommodate all major concerns.

3.3.2.5 Step 10: The Final Scoping Report should integrate the outcome of the public
scoping meetings, as well as any input obtained from independent consultants
and justify how the public input was taken into account and be made publicly
available.

Further scoping meetings may be needed if discrepancies remain to be resolved. If, on
the other hand, no major opposition arises, another scoping meeting may not be
necessary and the final scoping report may be prepared. The review of the scoping
reports should become an iterative process until a solution agreeable to all parties is
reached.

3.3.2.6 The developer and the competent authorities are encouraged to engage in
ongoing consultations with stakeholders throughout the scoping process in
order to integrate stakeholders’ concerns in the most effective manner.

Besides the formal scoping meeting(s) and the formal opportunity to review the final
scoping report, the most effective integration of public concerns will occur when they
are consulted in an ongoing (though maybe informal) manner. Such ongoing
participation can be arranged through an ad hoc organisation, such as a Citizens’
Advisory Committee or through other non-formal means (e.g. Open Houses).
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However, if no major public controversies arise, such consultations may not be
necessary.

3.3.3 Steps 11 to 16: Ongoing public participation

The developer should keep an open and ongoing communication with the stakeholders
throughout the EIA process. This is especially relevant during the preparation of the
EIS, i.e. during the definition of the environmental baseline, impact identification,
impact evaluation and definition of mitigation measures.

Making all information available and maintaining an interaction with the stakeholders
will ensure that the decision-making criteria agreed during scoping are respected, that
the value judgements of the population are correctly interpreted, and that the public
learns of the project which is going to affect them and thus can form more objective
judgements of its implications. Moreover, the public can provide important
information on the local (and wider) context.

A range of methods can be employed to interact with the public during the preparation
of the EIS. The selection of a specific method will depend on the degree of interest
shown by the public as well as the level of controversy. Some of the methods which
may be used include:

•  open invitation to send comments and request interviews with persons responsible
for the decommissioning project

•  telephone hot-line

•  workshops to deal with specific issues

•  ‘Open House’ events to ease the public's concerns

•  presentation of interim reports to stakeholders in order to define the most
convenient and publicly acceptable mitigation measures

3.3.4 Draft EIS and review

The production of a draft EIS and its subsequent review is an optional stage. This
stage is recommended when the project has proven to be complex, either technically
or in the public’s perceptions of its impacts. In this case, the production of a draft EIS
and its subsequent review will give an opportunity to ensure that public concerns are
being adequately addressed and controversial issues resolved. The public review of
the draft EIS may take place in a manner similar to that for the review of the draft
scoping report.

The EIS should include an outline of the stakeholders' concerns and how they were
integrated into the EIA process.

If ongoing consultations and opportunities for public participation take place during
the EIS preparation then it is likely that a draft EIS review will not be necessary, even
where a project is seen to be controversial.

3.3.5 Steps 17-19: EIS review

If the public has been involved during the preparation of the EIS, this will ensure that
the final document has integrated the stakeholders' concerns to a large degree. This
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will especially be the case if a draft EIS was produced and publicly reviewed. In this
case, the EIS review should become more of a formality than a focus for opposition.

After the EIS is submitted to the competent authority, it must be made publicly
available, together with a non-technical summary, for consultation. All requirements
relevant to access to information should be met. Notification of the EIS should be
made in the affected localities of affected neighbouring countries, translated to their
national language.

The opportunity for public review of the EIS should combine indirect participation
and two-way communication. The selection of a two-way public participation
mechanism will depend to a large extent on the legal requirements of each country as
well as the country-specific context. In many countries public hearings are mandatory
although this approach is often criticised for its large degree of formality, which can
become intimidating for the lay-public and for participants not used to such events.

Other participation mechanisms may also be used, such as public meetings, round
tables, and workshops (see Volume 1 for a review of public participation
mechanisms). Whichever mechanism or combination of mechanisms is selected, it is
important to note the guidance provided under Key Issues (Section 3.2).

3.3.6 Step 20: EIS Decision

The competent authority's decision on the EIS should be made publicly available and
should justify how input from the public was taken into account.

In line with Article 9.2 of the Aarhus Convention the public concerned must have
access to a review procedure before a court of law or another body established by law
to challenge the substantive or procedural legality of decisions, acts or omissions
subject to the public participation provisions.

3.3.7 Post-decision monitoring

EIA is an on-going process which does not necessarily finish with a decision on the
EIS. Mitigation measures will most likely have been specified, either as an integral
part of the EIS or as a condition of the decision. In order to ensure that no unexpected
impacts are being generated and that the proposed mitigation measures are taking
effect, a post-decision monitoring programme should be established.

Public participation after project approval should be seen as an extension of earlier
participation, and will be most effective if the public had an early opportunity for
involvement. It must be ensured that the public has an opportunity to deal with real
problems and that it has a possibility of having an impact on decisions (Bush, 1990).
Such participation would be best integrated into an ongoing Environmental
Management System where such a system has been implemented.

Public involvement at the earliest phases of the project are likely to generate an on-
going and friendly dialogue with the developer aimed at resolving concerns. The
developer must maintain a policy of transparency and openness towards the public.
Regular meetings may take place with interested stakeholders, where information is
provided and stakeholders may present their concerns. Normally, such meetings will
be informal, taking place perhaps twice a year. However, if conflicts do arise, they
may have to take place more often and other methodologies may be appropriate, such
as the small-groups and workshops to solve specific problems.
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4 DEFINITION OF OPTIONS FOR ASSESSMENT

4.1 Environmental Impacts Associated with NPP Decommissioning
The central element of NPP decommissioning is made up of the activities of
dismantling, decontamination and restoration. One result of these activities is the
production of wastes of various types, including radioactive wastes. The
environmental impacts of the dismantling option, and the particular methods and
techniques selected for any particular project will be partly determined by the
possibilities for management of these wastes.

The dismantling alternatives analysed will imply the ultimate achievement of one of
the decommissioning options described by the IAEA (1999):

•  Immediate dismantling

•  In situ disposal

•  Deferred dismantling
The components to be analysed in choosing the preferred alternative are summarised
by IAEA as follows:

•  compliance with laws, regulations and standards which should be applied during
decommissioning;

•  characterisation of the installation, including the design and operational history as
well as the radiological inventory after final shutdown and how this changes with
time;

•  safety assessment of the radiological and non-radiological hazards;

•  the physical status of the nuclear installation and its evolution with time,
including, if applicable, an assessment of the integrity of buildings, structures and
systems for the anticipated duration of the deferred dismantling;

•  adequate arrangements for waste management, such as storage and disposal;

•  adequacy and availability of financial resources required for the safe
implementation of the decommissioning option;

•  availability of experienced personnel, especially staff of the former operating
organisation, and proven techniques, including decontamination, cutting and
dismantling, as well as remote operating capabilities;

•  lessons learned from previous, similar decommissioning projects;

•  the environmental and socio-economic impact, including public concerns about
the proposed decommissioning activities; and

•  the anticipated development and use of the installation and the area adjacent to the
site.

As well as providing a tool for assessing impacts and for developing mitigation
measures the EIA process will also result in the development of information needed in
due course to facilitate monitoring the environmental situation as the project proceeds.
In the particular context of the emission of effluents that contain radioactivity the
ongoing objective will be to demonstrate that these emissions will remain within the
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requirements of the applicable nuclear or radiological protection standards. (See
Volume 1, Section 5.1.) The radiological impacts of emissions are assessed as
individual and collective doses both for the workers who are to perform the project
and for the public.

4.2 Description of the Installation and Site
As part of the EIA, the installation itself and the installation site will need to be
described in detail. This section categorises the information which will need to be
covered in that description.

4.2.1 Physical, geographic and topographic description of the site

Information must be collected on the following aspects of the project:

•  location of the site;

•  access routes to the site (roads, railways, canals and other communication routes);

•  description of the geographical area and specific geographic factors of the site
(rivers, lakes and coastal area); and

•  topographic description of the site and the NPP.

4.2.2 Plant description

Technical information on the following aspects should be collated:

•  type of reactor and electricity generating system:
– Type of reactor: e.g. pressurised water (PWR), boiling water (BWR), gas-

graphite (GCR), graphite and boiling water (RBMK), deuterium moderated
(CANDU);

– Number of reactor groups;

– Thermal power;

– Electrical power;

– Type of turbine-alternator set;

– Fuel characteristics; and

– Plant electricity consumption.

•  information on the plant buildings and systems, with the fundamental objective of
obtaining information on the waste materials to be produced. This would be
expected to address, including construction methods and materials and levels of
contamination:

– Containment building.

– Fuel building.

– Auxiliary building (PWR) or reactor building (BWR, GCR, etc) and waste
building.

– Turbine building.
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– Control, electrical and diesel buildings, intake and pumping structures,
workshops, external tanks, exterior areas, cooling towers and offices.

•  information relating to the plant water usage system, including quantified
information on the use of water:

– Cooling system, sanitary waters, radioactive and chemical waste systems,
process water system and sources of supply and the existence of tanks.

•  information relating to the cooling system as a heat dissipation system:
– Amount of heat dissipated during normal operation, quantity of water taken in

and consumed, characteristics of the cooling towers, reservoirs, cooling ponds
or any other installations related to heat dissipation, water intake systems or
structures and temperature differences between water intake and return.

•  information relating to the radioactive waste treatment system:
– Characteristics of systems for the treatment and collection of solid, liquid and

gaseous wastes, including their capacity and efficiency, along with radioactive
or other wastes stored at the plant.

•  information on non-radioactive wastes and materials:
– Inventory of potentially toxic substances habitually stored on site, storage

conditions and habitual management methods applied to these materials.

– Information on emissions and releases of liquid and gaseous effluents, during
the operating phase of the installation and as from definitive shutdown of the
reactor, including details on concentrations, flows, components and equipment
used and disposal routes.

4.2.3 Foreseeable status of the installation at the beginning of dismantling

This section should define the situation in which the installation is expected to be at
the onset of implementation of the decommissioning plan. The points to be included
are as follows:

•  situation of the plant: at the beginning of implementation of the decommissioning
plan, e.g. whether or not the plant will be in the definitive shutdown situation with
the fuel unloaded from the core;

•  foreseen spent fuel management:
– Maintenance of the fuel in the cooling ponds.

– Construction of interim or long term spent fuel storage facilities.

– Spent fuel packaging and transport arrangements.

– Off site spent fuel management regime.

•  foreseen management of radioactive wastes generated during operation and
dismantling;

•  foreseen management of toxic and hazardous wastes generated during operation
and dismantling; and

•  foreseen management of conventional materials generated during dismantling.
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Also described should be the changes that have affected the installation throughout its
service lifetime and that modify its situation. As regards the radiological situation
outside the plant, the impact of the operational phase will have been subject to
regulatory controls and operational monitoring programmes.

The quality of the information available in relation to the plant status at the end of the
operational phase (e.g. design of systems possibly modified, operating events, as-built
drawings and extent of radiological characterisation) will in part determine the scope
and detail of the studies performed prior to the dismantling tasks. These data also
serve to establish the conditions prior to dismantling.

4.3 Description of Decommissioning Project and its Alternatives
It is important to emphasise that the description of the project and its alternatives
should contain sufficient detail to inform the EIA, thereby facilitating a full
comparison of the environmental impacts of all the alternatives proposed, and the
selection of the optimum alternative.

4.3.1 General description of the decommissioning project and its alternatives

The broad decommissioning strategies available are immediate dismantling, in situ
disposal and deferred dismantling (see Volume 1 Appendix 1.2). These may be the
basis of the alternatives examined by the EIA or there may have been the specification
of a number of alternatives based upon a single broad strategy. The manner of the
definition of alternatives will in part depend upon the national requirements and
strategies of individual countries.

Variations on alternative strategies must be described where these have been
considered. For example, if the installation is to be used in the future as a different
nuclear installation, restricted site release designed for this use might be the best
option. In such a case this should be described and taken into account in undertaking
the EIA and associated impact evaluation studies. Certain areas may be
decontaminated to levels allowing for unconditional use, while others might be
decontaminated to higher values, subject to the requirements of radiological
protection requirements such as the Basic Safety Standards (Euratom, 1996). For
example, there may be large areas contaminated with very low levels of radioactive
material for which conditions of restricted or limited use would need to be established
(conditional use areas).

4.3.2 Project implementation

The timing of the decommissioning project should be specified for the EIA including
the following phases:

•  basic design and licensing phase.

•  detailed design phase.

•  execution phase.
- Site preparation.

- Dismantling activities.

- Site restoration.
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Key points within these phases must be noted including both operational requirements
and permitting processes by the competent authority and other regulators.

These phases are carried out through a series of activities, many of which may have
environmental repercussions. These activities must be summarised paying particular
attention to the aspects relevant to potential environmental consequences.

Some of the activities that might cause an impact are defined in Section 6.1 on the
basis of the following list.

1. Activities prior to definitive shutdown

These activities include identification of the systems required for use during
dismantling, which might require modification.

2. Definitive shutdown activities

Activities designed to prepare the installation for the different alternatives,
including decontamination of the process equipment and systems and the drainage
and isolation of systems containing process fluids.

3. Extraction of radioactive sources

These activities may include the removal of operational radioactive wastes stored
on site.

4. Identification of areas containing residual activity

This activity will be based on the operational records and the data obtained from
initial radiological characterisation. The areas in question may contain activated
material, contaminated material and activated and/or contaminated systems that
will require decontamination and/or removal to a definitive disposal facility.

5. Decontamination and dismantling

Once the areas containing radioactive material have been identified, the applicable
activities and techniques will be assessed, such that the dismantling goal foreseen
for each area may be met.

6. Demolition of structures and buildings

Basic decisions will be taken, such as whether to decontaminate the buildings to
levels for unconditional declassification or to fix (i.e. bind) the contamination and
demolish and dispose of the rubble and other remains as radioactive wastes. The
demolition techniques may vary, but they are normally the same as or similar to
those used for conventional buildings, except for the use of certain specific items
of equipment e.g. for the massive reinforced concrete structures of the buildings
making up the licensed site.

7. Materials management activities

Materials management, including waste storage, treatment and disposal, will vary
depending on the dismantling alternative selected. For example, treatment of the
wastes on the site itself may be more beneficial for some alternatives than for
others. The disposal options might be limited by certain types of wastes that might
be produced as a result of certain of the techniques used in dismantling.

The management methodologies will depend on the physical and chemical
characteristics of the materials. Following their treatment, liquid and gaseous
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effluents may be released to the environment, in concentrations and quantities
generally lower than those released during the operational phase and which will be
subject to specific authorisations.

The streams of solid radioactive wastes may be as follows: compactable wastes,
non-compactable wastes, combustible wastes, sludges, used filters of various
types, scrap, scarification wastes and rubble. Treatment, conditioning, storage,
transport and the long-term management or disposal option should be identified
and described for each type of material.

The quantity and nature of the waste materials generated will depend on the
characteristics of the installation and on the dismantling alternative selected. The
EIA should provide details of all materials, including an identification of effluent
streams and releases and the separation of radioactive and non-radioactive solid
wastes and toxic and/or inert wastes, indicating the different management routes
applied to them and the corresponding balances of materials.

8. Support activities

These activities include radiological protection, quality control, the
characterisation of toxic and radioactive wastes, auxiliary services, testing, etc.
They may have a significant radiological impact on the collective dose of the
workers involved, although the radiological impact outside the installation will
normally be insignificant.

As has been indicated above, the scope of these activities will vary depending on
the dismantling alternative selected.
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5 BASELINE DESCRIPTION
The description of the environmental baseline must describe the environment as it
exists prior to performance of the decommissioning project in sufficient detail for it to
serve as a basis for assessment of the project’s potential impacts. The interaction
between the environmental factors defined from the baseline description and the
actions occurring as a result of the decommissioning project is described in Section 7.

As regards the scope and depth of the baseline description, and for economic reasons,
the greatest use possible should be made of existing information, ensuring that it is
accurate. The competent authorities and organisations in the affected area should be
consulted to obtain the maximum amount of existing data thereby reducing the overall
costs. The scoping exercise carried out as part of the EIA will have identified those
environmental factors which need the most attention at this stage and for the impact
prediction stage which comes later. The main environmental factors which would be
expected to be included in any baseline description are outlined below.

5.1 Impact Factors relating to the Natural Environment

5.1.1 Air

The quality of the air should be characterised in terms of pollutants which may be
released and which may have potentially harmful effects on either human beings or
the environment. A study should be made of the potential sources and quantities of
emissions. The meteorological characteristics of the region should be investigated
including temperature, rainfall, humidity, wind speed and direction and climate
classification. This information will be used to assess the capacity for contaminant
dispersion in the atmosphere and may be a factor in the design of structures, for
example if waste stores are to be built.

5.1.2 Water

The hydrology and hydrogeology of the land and the quality of surface and
groundwaters should be characterised in relation to both human activity and the
environment in general. In this respect, any alteration in water quantity, quality,
spatial location and availability may have a major repercussion on both humans and
on plant and animal communities. Furthermore, water may act as a receiver of
contaminants and information on the pollutant capacity and response should be
collected, taking account of the likely use of the water. Information on the ecological
value of the water should be included as should economic factors and other issues
such as the role of the NPP in controlling water flow including possible flood risks.

5.1.3 Land and soil

Factors to be investigated include land use, soil type and quality, terrain morphology,
erosion potential, ecological risk, agricultural capacity. The contamination status of
the soil should be clarified before the dismantling tasks begin. The soil studies should
focus on the soils on the site and in the adjacent areas which may be affected by
release and dispersion of effluents.
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5.1.4 Flora and fauna

The baseline description should include a study of the plant and animal species
existing in the area surrounding the plant site, as well as of their habitats and
distribution. Rare and protected species should be identified along with analysis of the
nature of the habitats and ecosystems in the area. Studies should be carried out at
appropriate times during the year to ensure that flowering plants are properly
identified and that migratory species present only for short time periods are also
considered.

5.1.5 The landscape

An assessment must be made of the quality of the landscape. This will include both
objective and subjective assessment criteria in areas such as:

•  visibility, including the extent of the domain from which the installation is visible;

•  the quality of the landscape, characterised by its morphology, vegetation, plant
formations, lithology and presence of large bodies of water; and

•  human presence, including the nature and extent of man made structures and other
influences (e.g. agriculture) on the landscape.

5.1.6 Noise and vibration

The background noise level prior to the dismantling tasks should be ascertained either
from existing monitoring reports or through direct measurement. This information
will be critical in the determination of noise impacts which might require mitigation
or compensation to be paid.

Of equal importance to noise in terms of future predictions are vibration levels
expected to be associated with decommissioning works. It will be necessary to
investigate buildings and other structures likely to be at risk to determine their likely
resilience to vibration damage.

5.2 Socio-Economic Factors
Several of the following factors are likely to have particular relevance to the public
and other stakeholders and to their opinions of the proposed project. Information on
these will both contribute to the consultation and public participation process and will
also inform that process.

5.2.1 Land use

In addition to the pattern of land use in the area, the analysis of land use should
investigate socio-economic issues such as employment and leisure aspects. This factor
has a direct repercussion on economic activity in the surrounding area, a factor which
is addressed under the later heading of the population and economy.

5.2.2 Culture

This factor is related to socially learned knowledge and behaviour models.
Consideration will be given to collective values and standards, beliefs and cultural
features. Knowledge of this factor should be gained by way of surveys and interviews,
making it possible to identify the degree of approval of the proposed project. In
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addition, an inventory should be drawn up of the existing historical heritage,
particularly in relation to unique features.

5.2.3 Infrastructure

Information should be collected on the infrastructure in the area which may have a
direct or indirect impact on environmental quality. This will include transport (e.g.
road and rail) and amenities (e.g. water supply, sewerage and power supply).

5.2.4 Human aspects

This factor relates to the quality of life. It encompasses a series of components, among
which are the health of individuals, material wealth, safety, lifestyle, recreation areas,
etc. This is one of the factors that will most be affected by decommissioning and must
therefore be examined in detail.

5.2.5 Population and economy

The affected local population is taken to be those individuals, groups and
communities inhabiting the surrounding area, its organisational structure and the
relationships between them. Identification of the effects of the project on this factor
requires the following data:

•  the size of the population existing in the study area and its evolution with time;

•  structure of the population by age and sex;

•  population growth and movements, including birth and death rates and
immigration and emigration rates;

•  employment prospects, i.e. capacity of the population to perform activities relating
to decommissioning; and

•  analysis of specific groups and communities may also be warranted, particularly
where their experience is likely to differ significantly from that of the general
population.

The economy may be understood as the level of material prosperity of the surrounding
area. This is included among environmental effects because any alteration to it will
impact other environmental (including socio-economic) factors.

For analysis of this factor, the study may be divided into different traditional sectors:
the primary sector (agriculture, livestock, hunting, fishing, etc.), the secondary sector
(industry, construction and power production) and the tertiary sector (services,
transport, trade, etc.). For each such sector an analysis may be made of the population
dedicated to each activity, the area dedicated to key activities, the size of operations,
the volume of production, the general benefits produced, etc.

5.3 Typical Contents
The typical contents of a baseline study are summarised as follows.

•  air quality and meteorology
- Regional climate

- Meteorology of the site
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- Atmospheric diffusion

- Air quality

•  water: hydrology and hydrogeology
- Surface hydrology

· Hydrological system

· Quality of surface waters (radioactive and non-radioactive constituents)

- Hydrogeology

· Hydrogeological system

· Quality of groundwaters (radioactive and non-radioactive constituents)

- Sewerage

•  land and soil: geological – geotechnical studies; soil characteristics and quality
- Regional geography

- Local geology

- Detailed geology of the plant site

- Geotechnical studies of the site and conclusions

- Seismology

- Soil on site

- Soils in surrounding area

•  flora and fauna; ecosystems
- Terrestrial species and ecosystems

- Aquatic species and ecosystems

- Marine species and ecosystems

•  landscape
- Visibility analysis

- Quality of the landscape

- Visual fragility of the landscape

- Human presence

•  noise and vibration levels

•  land use

•  cultural heritage

•  infrastructure: territorial system
- Transport systems, including level of use

- Demographic density and typology of settlements

- Communications and basic infrastructures
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•  human aspects

•  population
- Demographic evolution

- Demographic projection

- Distribution by age, religion and gender of population

- Floating population

- Health aspects

· Public health

· Dosimetric models and critical groups

•  economic system
- Income and employment

- Agricultural production

- Fishing production

- Industrial activity.
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6 IDENTIFICATION OF POTENTIAL IMPACTS

6.1 Identification of Actions with the Potential to Cause Impacts
This work must be carried out in a structured manner, in order to ensure that all
actions having the potential to cause an impact are identified and considered. Various
methodologies allowing such actions to be identified were identified in Section 1 of
this report.

The actions relating to the decommissioning of an NPP that might cause impacts are
defined on the basis of the project activities. Each of these activities is made up of a
set of actions that may potentially have an impact on the environment. The actions or
their scope will vary depending on each dismantling alternative, this being deduced
from the data specific to the projects to be assessed.

Included below is a generic list of the main actions to be considered. As has been
indicated above, these actions should be identified in the EIA and their alternatives
considered:

•  modification of the level of occupation or manpower.

•  modification of the industrial site.

•  modification of industrial buildings.

•  modification of property limits.

•  demolition of buildings.

•  construction of new buildings.

•  landfill and earth movements.

•  silting and drainage.

•  recycling and reuse of waste materials.

•  transport of materials.

•  handling of hazardous materials (radioactive and toxic).

•  work in monitored and controlled zones.

•  treatment of liquid and gaseous effluents (radioactive and non-radioactive).

•  use of rubble tips or tips for inert solid wastes on or off site.

•  storage or disposal of radioactive wastes.

•  risks of dismantling (potential accidents and actions):
– Fires of various types (involving radioactive and/or toxic materials).

– Releases and leakage of contaminating liquids and gases.

– Maintenance failures (e.g. leading to dropping of loads).

– Personnel accidents (e.g. falling from heights and impact by falling objects).

– Structural failures due to the action of external agents (e.g. earthquakes,
flooding, and sabotage).
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6.2 Identification of Environmental Factors Potentially Affected by Impacts
The environmental factors that might be affected by impacts belong to the physical,
chemical and biological media or to the socio-economic medium. The description of
the environmental baseline to be included in the study will characterise these factors
prior to decommissioning, so that the subsequent impact can be assessed.

This section presents a list of environmental factors that may be affected by a
decommissioning project, with a brief description of some of the potential impacts. It
is important to underline the fact that this list serves only as a guide. Each EIA should
develop a specific list drawn up from the environmental baseline of the particular
installation being studied.

6.2.1 Air

The dismantling works include the demolition of buildings, the crushing of rubble, the
disassembly of plant and machinery, the movement of vehicles and machinery. All
these activities will lead to the emission of radioactive and non-radioactive gases,
particulates and aerosols, and will affect the quality of the air.

Alterations to the local or regional climate would not be expected since the
dismantling activities will not lead to the release of significant quantities of material
or energy that might result in such impacts. Consequently, the environmental factor
that may primarily be affected is air quality.

6.2.2 Land and soil

The importance of the factors included in this category will vary considerably
depending on the dismantling alternative selected. Any parts of the site to be released
for unconditional use must be decontaminated, and the buildings demolished if no
further use is foreseen for them. The rubble and wastes generated may be stored on
site or removed from it. If materials are stored on site, the project will need to include
a design for storage facilities.

The potential modifications to the land will be caused by levelling operations,
compacting and re-profiling of the terrain and, in certain cases, the removal of
underground structures.

The deposition of contaminated particles emitted during the dismantling operations on
the surface of the soil might affect soil quality although the contaminated areas would
be highly localised and would normally be within the site boundary.

In view of the above, the main environmental elements likely to be affected are
natural materials used for construction, soil replacement, compacting and settling and
the topography.

6.2.3 Water

The environmental factors will vary depending on the hydrological and
hydrogeological characteristics of the site. Consideration should be given to the
possible contamination of surface and groundwaters as a result of releases and to
contamination by leachates.

Among the positive effects associated with decommissioning, common to all the
alternatives analysed, special mention might be made of the elimination of thermal
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contamination caused by the need to dissipate the surplus thermal energy arising
during plant operation. The inclusion of such a benefit in the EIA will be dependent
upon the definition of the project baseline.

The removal of artificial surfaces (occupied by buildings and roads) will modify
surface water runoff, the drainage of the plot and infiltration to the groundwaters.
Consequently, the aquatic environmental factors that might be affected include water
quality, water resources, the hydrological regime, aquifers and marine contamination.

6.2.4 Flora

The principal effects on the flora are likely to be due to the emission of particles
during the works and subsequent deposition on the land and leaf surfaces. The
environmental factors that may be affected include species diversity, positive or
negative effects on rare or endangered species, productivity, stability and plant
communities.

6.2.5 Fauna

Effects on the habitats and/or behaviour of certain species may arise as a result of
increased noise levels and also changes in flora (e.g. food plants) as noted above.
Factors which may be affected include diversity, positive or negative effects on rare
or endangered species (including fecundity), the stability of the ecosystem, food
chains and animal communities.

6.2.6 Landscape

The landscape should be considered an integral part of natural resources. The scope of
the modifications to this environmental factor will vary considerably from one
dismantling alternative to the next. In general the demolition of the buildings and
structures will decrease the visual impact associated with an NPP.

6.2.7 Noise and vibration

Nuclear power plants are large structures made of reinforced materials. There will
necessarily be a lot of noise and vibration associated with dismantling works, and the
transport away from the site of dismantled materials will lead to traffic noise and
associated vibration.

6.2.8 Land use

The factors encompassed in this section depend heavily on the specific project and on
the dismantling alternatives, as a result of which no general patterns can be
established. However it may be expected that there will be a total removal or partial
reduction in classified land on site (land which will be subject to restrictions on use).
As a result, the net effect is of restoration of land for other uses. This may affect
leisure and recreation, the development of tourism, the availability of land for
industrial, commercial or residential development, changes in the use of industrial
land, surplus areas and rights of way.

6.2.9 Cultural factors

The factors included in this section depend on the site location and may include
cultural heritage and archaeological remains.
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6.2.10 Infrastructure

Factors which may be considered under this heading include transport and
communications networks and services, water supply, electricity supply, commercial
and industrial equipment and sewerage.

Generally speaking, the dismantling activities will cause an increase in heavy vehicle
traffic, which may be more or less important depending on the geographical location
of the plant, the dismantling alternative selected and the specific project.

Dismantling activities do not usually require additional public services, such as
sewers etc. since the numbers of dismantling personnel are expected to be somewhat
fewer than those previously involved in plant operation.

As regards water supply, electricity supply and sanitary networks, the subsequent use
to which the site is to be put will affect the permanence or otherwise of the
installations.

6.2.11 Human factors

In general, consideration may be given to the following factors under this heading: the
quality of life, nuisance, health and safety, well-being and lifestyle.

As regards health and safety, the decommissioning project implies certain activities
that give rise to radiation exposure of the workers and to a series of other occupational
risks. The project and its associated documentation will have to identify such risks
and will need to identify methods to prevent or minimise risks. The most important of
these risks are associated with the following:

•  exposure to ionising radiation;

•  exposure to toxic products (e.g. aerosols containing lead, asbestos);

•  exposure to high concentrations of dust;

•  falls, contact with electricity and other risks typical of construction works; and

•  exposure to high noise levels.
Risks to the public should be established and documented, though it may be expected
that these will be considerably lower than those existing during the operational phase
of the plant.

6.2.12 Population and economy

In general, consideration may be given to the following factors under this heading:
levels of employment, population density, migratory movements, population centres,
economic benefits, the appearance of auxiliary industries, investment and expenses,
the local, provincial and national economies and energy consumption.

In some cases a significant socio-economic effect may result from the ending of plant
operations, which may result in lower employment, a reduction in income from taxes
in the area and problems associated with a downturn in the sectors supplying the
installation. The number of workers at the installation will be smaller than during the
operational phase, although for some options there may be a short-term increase in
employment associated with construction activities.
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6.3 Impact Identification Matrix
A commonly used methodology for identification of the impacts of a project on the
environment consists of drawing up an identification matrix. This relates the project
actions that might cause impacts to the components of the physical, chemical,
biological and socio-economic environments affected. When there is an interaction,
the intersection box of the matrix is marked with a symbol and the interaction is
subsequently analysed. These matrices make it possible only to identify impacts, after
which it is necessary to evaluate each cell marked in the matrix. Care should be taken
to ensure that additional approaches are used in order to identify indirect and
cumulative impacts, such as, network approaches.

Figure 6.1 shows an example of a matrix applied to the decommissioning of a nuclear
power plant, with consideration given to the options of ‘deferred dismantling’ or
‘immediate dismantling’. These are more illustrative than the ‘no action’ option
because of their greater complexity. The intersection symbols used are only
illustrative in this example; they must be identified for each particular project. This
matrix should be used as a starting point in future studies and should not be regarded
as a definitive list of likely impacts.
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Figure 6.1: EXAMPLE OF IMPACT IDENTIFICATION MATRIX FOR DECOMMISSIONING

PROJECT ACTIONS HAVING THE POTENTIAL TO CAUSE AN IMPACT
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7 IMPACT ASSESSMENT
This phase includes evaluation of the effects that the project will have on the
environment. The qualitative evaluation of impact will require the application of
assessment criteria similar to those indicated in Section 1.3.3. For each factor an
assessment of the impact will be obtained, on the basis of the classification indicated
in Section 1.3.4. For the quantitative assessment of impacts comparisons can be made
with detailed impact indicators where they are sufficiently well developed.

7.1 Impact Indicators
As more environmental research is carried out, environmental indicators are likely to
play a more important role in the assessment of impacts. As explained in Section
1.2.3, impact indicators constitute a particularly useful tool when they reflect the
value of a parameter that measures an impact whose limits are regulated or when there
are guideline values. For this reason the use of indicators is recommended for those
impacts that may be quantified by means of agreed methodologies. The impacts
obtained in this way may be easily transformed into qualitative values through the
application of the defined criteria.

The bases for definition of impact indicators for decommissioning projects have been
established in Section 1.2.3. Specific indicators can be developed for each specific
project. As an example, some of the indicators which can be used for certain of the
factors indicated in the previous section are given below:

•  air: concentrations of radioactivity in the air, concentration of dust particles in the
air, effluent flow, level of acoustic intensity or pressure, and affected population
(both human and animal and plant).

•  land and soils: concentration of contaminants in the soil, contaminated surface,
volume affected and surface restored.

•  water: concentrations of contaminants in surface waters, volume of releases, water
consumption, priority routes for infiltration and changes in temperature gradients.

•  flora: number and identity of species (especially protected species that might be
damaged), areas in danger of contamination and areas with increased potential for
fires or flooding.

•  fauna: number and identity of species, especially protected species that might be
affected, the existence of protected species and migration routes.

•  landscape: visual quality, changes to and/or destruction of existing structures,
volume of earth movements, type and location of embankments and cleared areas.

•  noise and vibration: noise levels adjacent to inhabited properties, location of
inhabited properties, location of structures susceptible to vibration damage, etc.

•  land use: surface area of site to be reclassified for free use following
decommissioning.

•  infrastructure: energy supply and use, changes in the transport network and
associated traffic levels.
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•  human factors: doses due to levels of radiation in the area and from radioactive
effluents; areas with high levels of noise and the inputs of atmospheric
contaminants, etc.

•  population and economy: changes in local income from taxes and special levies,
level of employment, population required to change its activity performed to date,
etc.

The following sections go into greater depth as regards the assessment of some of the
potential impacts for a nuclear power plant decommissioning project.

7.1.1 Radiological impacts

The radiological impacts of the different dismantling alternatives will result in
different doses occurring at different times to different groups of people. The doses
will be due to changes to the installation, as a result both of the activities involved in
decontamination and dismantling operations and of the duration of each alternative.
The health effects, expressed in terms of radiation dose, correspond firstly to the
normal execution of the different alternatives, and secondly to the effects of possible
accidents for each alternative considered.

In assessing the radiological safety of dismantling, consideration needs to be given to
three important routes of exposure: inhalation, ingestion and external irradiation. The
most important route of exposure for the workers involved in dismantling will
probably be external irradiation. The ingestion and inhalation routes must be
minimised through application of the protection techniques normally used in these
activities (surveillance and control of radiological conditions, filtration, containment,
the use of confined areas with controlled ventilation, and protecting clothing and
breathing apparatus).

Inhalation is likely to be the dominant route of exposure for the public, since external
irradiation due to radioactive materials deposited on surfaces and ingestion should
both be minimised as exposure routes during dismantling.

In the transport of radioactive materials, application of the IAEA Transport
Regulations (IAEA 1996) as enacted in the particular country will ensure that
inhalation and ingestion are eliminated as routes of exposure for the public and
workers in normal (non-accident) transport operations, leaving external irradiation as
the dominant route.

The methodology for dose calculation for each of the exposure routes considered may
be obtained from the literature (e.g. USNRC 1981; USNRC 1983). The results
obtained will be compared with the individual dose limits established in the applicable
standards. The dose limits included in ICRP 60 (ICRP 1990) may be used as reference
levels for this indicator. For the comparison of dismantling alternatives, estimates of
the collective dose for the public and for workers may also be useful.

7.1.2 Noise levels and vibration

Another important and significant indicator for a nuclear power plant
decommissioning project is noise level. It is important to determine the characteristics
of the noise produced: a continuous noise is one that is constant with time or has only
minor variations; intermittent noise is that which varies continually over time.
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It should be determined whether during the dismantling works the operation of fixed
or moving machinery and the performance of works activities will cause noise levels
in excess of the permissible limits for those affected, the human population and
biological communities in the natural protected spaces located close to the plant.

The environment receiving the impact and its characteristics will have been defined in
the baseline description, as a result of which the study will focus on the potential
sources of noise. The main machinery that will cause an increase in noise levels
during a dismantling project is as follows: concrete crushers, cranes, pneumatic drills,
compressors, diggers, bulldozers, dumpers, concreting plant, radial cutting machines,
concrete mixers, ventilation and suction equipment, demolition hammers, electrical
generators, conveyor belts, vibrating rollers and motor-driven levellers. In addition to
the machinery, consideration should be given to the noise caused by the activities
themselves, especially those relating to the transport, handling and treatment of waste
materials. Account should be taken of the possibility of multiple noise sources
emitting simultaneously. Some of the activities on site which create noise are also
likely to cause vibration which may lead to off-site damage. Of particular importance
for vibration are heavy goods vehicles and their routes through areas should be
carefully planned and controlled.

7.1.3 Air quality

The dismantling activities will cause an increase in the concentration of dust particles
both in the atmosphere and on the surrounding land as a result of deposition. The
main activities that will produce dust are those relating to the demolition of structures,
walls and floors and to rubble handling work (e.g. transport and refilling).

The concentrations will be determined taking the following into account: the quantity
and nature of the material, the size of the particles produced, the meteorological
conditions of the area (mainly the distribution of wind frequencies), the study radius,
and the duration of the work.

Mathematical models may be used to calculate the factors of dispersion and
deposition. These factors, along with the rate of emission, give rise to the
concentrations of particles in the air and deposition on the surrounding land.

7.1.4 Land use

Land use is strongly conditioned by the possibility of storing off site the radioactive
and non-radioactive wastes produced during operation and during the dismantling
tasks themselves.

The alternatives of ‘Immediate Dismantling’ and ‘Deferred Dismantling’ imply free
release of the site or partial reduction of the land area that will continue to be subject
to restrictions on use, but with some degree of restoration and release of the site.

7.2 Results of Assessment
The results of the assessment will be discussed not only in terms of comparison of the
predicted impacts with the impact indicators but also with the significance of the
impacts in terms similar to those outlined in Section 1.3.4.

If environmental indices have been calculated for groups of impacts or for total
impact then these will be discussed in the light of the weighting factors used and also,
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if information is available, in the light of sensitivity testing of alternative weighting
schemes.

The discussion of impact significance, including any use of impact weighting
schemes, must take account of the differing opinions of various stakeholder groups. It
would not be considered best practice to adopt a single system of environmental
indices with a single list of weighting factors. If such a system is to be used then there
must be comprehensive sensitivity testing of the various factors and it is likely that a
range of systems would have to be used to represent the value system of different
groups. Such an approach should therefore only be used where the weighting factors
can be shown to represent the full range of value systems.

Finally, close attention should be given to the assessment and presentation of risk.
This is particularly necessary in relation to very low frequency events with high
consequences (e.g. consequences of seismic events). If these are presented in purely
probabilistic terms then the risk will be shown to be very low but the perception of
risk is such that low frequency/high consequence events should also be discussed in
deterministic terms.
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8 MITIGATION MEASURES
An important step in the EIA process is the definition of measures to be applied to
prevent, mitigate or correct the environmental impact of the decommissioning project.

8.1 Identification of Mitigation Measures
Each dismantling alternative implies the performance of a series of measures to
address the negative effects of the project. The scope and duration of these will
depend on both the project itself and on the characteristics of the site and the
installation to be decommissioned.

These measures may be preventive if they remove the impact by modifying the
project activity causing it, or mitigatory if they cancel, attenuate or modify the impact
once it has been caused. Listed below is a generic set of measures designed to correct
the possible negative impacts caused. These are applicable to the alternatives
analysed, although the scope and duration will differ depending on the dismantling
project:

•  minimisation of exposure to radiation (the ALARA: As Low As Reasonably
Achievable principle) and to contaminants through the effective performance of
the programmes required by the radiological protection and occupational safety
standards in force, which will have to be sufficiently rigorous and detailed, and
through the use of remote handling and/or robot-based techniques;

•  minimisation of atmospheric emissions of contaminants by means of the best and
most cost-effective techniques available. These techniques should include the use
of emission capturing systems, high efficiency filters, dust emission control
systems such as moving covers, confined enclosures, spraying with coagulant and
fixing solutions and the careful planning of operations for the handling and
transfer of dust-producing materials;

•  minimisation of releases to surface waters and of concentrations of contaminants
through the recycling and re-use of waste waters, the conditioning of solid
radioactive wastes and/or their treatment using the best and most economical
techniques available;

•  control of leachates in collecting areas and rubble tips;

•  on-line control and tracking of the production and location of waste materials,
associated with methods promoting their recycling or re-use;

•  control of landfills and the clearing of areas;

•  the safe arrangement of the main areas used for the handling and storage of
radioactive, toxic and other waste materials. Those areas, in which the quantities
of materials and the risk are highest, will need to incorporate construction
characteristics and equipment preventing flooding, leakage, spillage and
uncontrolled or inadvertent releases, and to achieve confinement and control if
such events were to occur. The design of such areas should include measures
preventing uncontrolled access and the risk of fires;

•  minimisation of the extent of land required for the storage of radioactive wastes
and installations during the latency period. This will require the intensive use of
waste production minimisation techniques such as the following:
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– Detailed identification and characterisation of materials prior to dismantling.

– Classification at the point of origin, elimination of intermediate stages of and
decontamination prior to dismantling.

– Minimum secondary waste treatment.

– Prevention of cross-contamination and recontamination through the control
of contaminated materials and of transport vehicles.

– Reduction of potential sources of risk, preventing the dispersion of materials
from storage facilities and intermediate collecting areas and reduction of
transport operations.

– Re-use of materials from demolition and excavation operations for refilling
and topographic restoration activities;

•  application of a flexible fire protection system; flexibility is an essential element,
given the changing nature of the situation of the plant during dismantling;

•  general use of silencers on vehicles and machinery and the minimisation or
elimination of blasting operations;

•  adequate personnel training, for all the levels and areas of the organisation;

•  truck washing station to prevent problems of mud on the roads;

•  periodic revision of obligatory safety elements, e.g. fire extinguishers and alarms;

•  maintenance of hygienic conditions in the toilets for the operations personnel and
other users, and in the cafeteria and canteen areas if they exist;

•  modification of buildings, (e.g. size, shape and colour) to minimise visual impact;

•  restoration of the natural morphology and replanting with native species if the site
is not to be re-used;

•  measures to promote employment, including use of the available operations
personnel and promotion of sub-contracting in areas around the plant; and

•  adherence to strict working hours and transport routes for movement of materials
off-site and on-site.

Although these measures, and others that might be specified for a particular project,
are usually incorporated into the project, it is necessary for them to be defined to a
degree of detail sufficient to demonstrate not only that attempts have been made to
carry them out but also that further improvements would not be justified.

8.2 Final Impact
Once the preventive and mitigation measures have been defined, the impact generated
by the project may be re-assessed. The final, or residual, impact should be assessed in
the way discussed in Section 7.2.
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9 ENVIRONMENTAL SURVEILLANCE PROGRAMME
The general objective of the Environmental Surveillance Programme is to establish a
system that guarantees compliance with environmental, health and safety standards
and ensures implementation of prevention and mitigation measures contained in the
EIS. As such, reference will be made to the monitoring plan developed as part of the
EIA (see step 16 of figure 2.1). This control should be accomplished in such a way as
to allow for the following:

•  determination of real effects;

•  direct tracking of work;

•  monitoring of compliance with the environmental protection prescriptions
included in the chapter on mitigation measures; and

•  provision of data for the preparation or calibration of models predicting existing
and/or residual contamination.

In a decommissioning project, the radioactive inventory will have been considerably
reduced when compared with the plant’s former operational phase. The parameters to
be monitored and controlled will be as follows:

•  concentrations of contaminants in the air, including gases and particles of dust, at
the site itself (work areas), at its boundaries and at the closest inhabited areas, as
well as at other points where the highest concentrations have been forecast.

•  noise and vibrations levels.

•  control of possible leachates from waste storage areas (if appropriate).

•  levels of contamination in waters, soils and sediments.

•  levels of contamination in the flora and fauna of the areas closest to the site.

•  phenomena of settling and erosion of landfills and embankments.

•  efficiency of replanting operations, where applicable.

•  surveillance of the use of authorised tips.

•  surveillance of the cleanliness of roadsides.

•  other surveillance operations required by the standards governing fires at
industrial establishments and by civil protection standards.

In order to control these parameters it will be necessary to define on the one hand the
measuring points and the frequency and methodology used for such measurements;
and also the values that are to be expected, in order to be able to detect differences
between the actual situation and that predicted by the EIA.

The environmental surveillance programme should include a chronological flowchart
indicating the frequency of the tracking work to be performed and the effectiveness of
that work.

The environmental surveillance programme will involve the following phases:

•  installation of a surveillance network;

•  data acquisition, storage and classification; and
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•  analysis of information acquired and of the causes of deviations from the expected
levels.

Drawing up of periodic reports indicating: the levels of impact generated by the
project, the efficiency of the mitigation measures, the degree of accuracy of the EIS
forecasts and the modifications made with respect to the forecasts: enhancement of
the environmental protection system and adaptive changes in the surveillance plan
itself.

It may be anticipated that many decommissioning projects will be subject to an
integrated quality assurance, health and safety and environmental management
system. Where such a system exists it is recommended that the monitoring
programme devised by the EIA should also be made part of this system. This will
provide an open and transparent means of demonstrating compliance to regulatory
authorities, stakeholders and the general public.
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11 GLOSSARY
Activated material: Material which has become radioactive as a result of
bombardment by neutrons.

ALARA: As Low As Reasonably Achievable; one of the three basic principles of
radiological protection.

BWR: Boiling Water Reactor.

Competent authority: The organisation responsible for granting development
consent (i.e. determining the acceptability or otherwise of the proposed project). This
will usually be the responsibility of local, regional or national government or a
statutory regulatory authority.

Contamination: Radioactive substances present in or on a material, but are not part
of the material itself.

Decision report: The declaration issued by the competent authority.

Decommissioning: The process of closing and securing a nuclear facility, or nuclear
materials storage facility so as to provide adequate protection from radiation exposure
and to isolate radioactive contamination from the human environment.

Decommissioning alternatives:

•  Immediate dismantling involves dismantling and removal of all radioactive
materials from the site, allowing unrestricted release;

•  In situ disposal involves encapsulation of the reactor and subsequent restriction of
access;

•  Deferred dismantling involves a degree of early dismantling and conversion of the
plant to a safe enclosure, before eventual dismantling. Detailed options can
include the dismantling of some parts of the plant, usually externally accessible
areas, while placing others, particularly the reactor core, into a safe enclosure
mode. Most options consider the safe removal of the fuel and operational waste
early in the decommissioning phase in order to obtain a significant reduction in
the hazard associated with the installation.

Decontamination: The act of removing or neutralising the potential effect of a
chemical, biological, or radioactive contaminant from a person, object or
environment, e.g. by washing, chemical action or mechanical cleaning.

Disposal: The placing of radioactive wastes in installations providing suitable
environmental protection, without the intention to recover such wastes.

EC: European Community

Ecosystem: A dynamic complex of plant, animal, fungal and micro-organism
communities and the associated non-living environment interacting as an ecological
unit.

Effluent: Treated wastewater or airborne emissions discharged into the environment.

Environmental impact assessment (EIA): An administrative procedure aimed at
identifying, predicting and interpreting the environmental impacts that a project or
activity would cause if carried out. EIA also seeks to identify ways to prevent, correct
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or minimise such impacts, the objective being the acceptance, modification or
rejection of such projects or activities by the relevant competent public
administrations.

Environmental impact: The name given to the favourable or unfavourable alteration
of the environment or any of its components as a result of human action.

Environmental impact statement (EIS): The technical document to be submitted by
the owner or promoter of the project to the competent authority, that constitutes one of
the bases for the decision making procedure. The EIS is the primary record of the EIA
process.

Emission: The release or discharge of a substance into the environment; generally
refers to the release of gases or particulates into the air, or to the release of liquids into
a water body.

Fauna: All of the animals found in a given area.

Flora: All of the plants found in a given area.

Hazardous material: Any material capable of posing an unreasonable risk to health,
safety, or property

Human factors: The biomedical, psychosocial, workplace environment, and
engineering considerations pertaining to people in a human-machine system. Some of
these considerations are allocation of functions, task analysis, human reliability,
training requirements, job performance aiding, personnel qualification and selection,
staffing requirements, procedures, organisational effectiveness, and workplace
environmental conditions.

Impact indicator: A variable that has been ascribed a meaning additional to its
scientific meaning, in order to reflect a social concern regarding the environment and
coherently incorporate it into the decision-making process.

Mitigation: The purposeful implementation of decisions or activities that are
designed to reduce the undesirable impacts of a proposed action on the affected
environment.

Monitoring: Activity involving repeated observation, according to a pre-determined
schedule, of one or more elements of the environment to detect their characteristics
(status and trends).

Natural resources: Features that have ecological, economic, recreational,
educational or aesthetic value.

NGO: Non-governmental organisation.

Nuclear facility: A facility whose operations involve radioactive materials in such
form and quantity that a significant nuclear hazard potentially exists to the employees
or the general public. In addition to nuclear power plant this includes facilities that:
(1) produce, process, or store radioactive liquid or solid waste, fissionable materials,
or tritium; (2) conduct separation operations; (3) conduct irradiated materials
inspection, fuel fabrication, decontamination, or recovery operations; or (4) conduct
fuel enrichment operations. Incidental use of radioactive materials (e.g., check
sources, radioactive sources, x-ray machines) does not necessarily require the facility
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to be included in this definition. Accelerators and certain other research facilities are
generally not included in this definition, although research reactors generally are.

NPP: Nuclear power plant.

PWR: Pressurised Water Reactor.

Proposal: Any proposed project, policy, programme, plan or other activity which
may fall within the scope of environmental impact assessment legislation

Protected areas: Terrestrial or aquatic areas reserved under Commonwealth, State or
Territory legislation, primarily for nature conservation purposes

Public: Any individual or group

Public consultation: A range of techniques that can be used to inform, consult or
interact with stakeholders affected by a proposal.

R & D: Research and development.

Radioactive waste: Any waste material or product for which no future use is
contemplated and which contains, or is contaminated by, radionuclides in
concentrations or with levels of activity higher than limits established by the relevant
regulations.

Radioactive waste management: A set of technical and administrative activities for
the handling, treatment, conditioning, transport, storage and disposal of radioactive
wastes. The ultimate objective is to protect mankind and the environment from the
radiation emitted by the radionuclides contained in the wastes, minimising the burden
of such protection to future generations.

Scoping: An early and open activity to identify the impacts that are most likely to be
significant and require investigation during the EIA work. Scoping can also be used
to:

•  Identify alternative project designs/sites to be assessed

•  Obtain local knowledge of site and surroundings

•  Prepare a plan for public involvement.

The results of scoping are frequently used to prepare a Terms of Reference for the
EIA.

Screening: Preliminary activity undertaken to classify proposals according to the
level of assessment that should occur.

Stakeholders: Those who consider themselves (or those whom they represent or
serve) to be potentially affected by a proposal, or to have an official interest, e.g. local
people, the proponent, government agencies, NGOs etc.

Storage: A stage of radioactive waste management, generally consisting of placing
the radioactive wastes in an installation providing adequate environmental, thermal,
chemical and physical protection, including monitoring arrangements. Depending on
the period involved, this may be short- or long-term.

Terms of Reference: Written requirements governing for example EIA
implementation, consultations to be held, data to be produced and form/contents of
the EIA report. Often produced as an output from scoping.
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Transboundary impact: Any impact upon an area under the jurisdiction of one
party, caused by a proposed activity the physical origin of which is situated wholly or
in part within an area under the jurisdiction of another party.
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INTRODUCTION

This document has been prepared as an illustrative example of an Environmental
Impact Statement (EIS) for proposals to decommission a nuclear power plant. It
focuses on that part of the EIS which describes the project, its potential impacts and
the mitigation measures being proposed by the developer. The model EIS was
developed from an actual EIS for a specific site and as such must not be taken to
represent the detailed scope of an EIS for a specific site. Some details have been
changed and others have been replaced by asterixes in order to avoid constraining the
scope of an actual EIS based upon this model. The numbers that are retained are for
illustrative purposes only and should not be applied directly to any specific project. It
should be noted also that the scoping process or aspects relating to public interaction
are not included here as these will be more site specific.

Every EIA process will raise a range of issues, some of which will be unique to that
project. It is therefore important that full consideration should be given to the range of
impacts that require assessment by using the approach set out in the guidelines
presented in Volume 2 of the main report.
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NON-TECHNICAL SUMMARY

The Environmental Impact Statement must contain a summary of the whole report
written in non-technical language. In most systems this Non-Technical Summary will
be included at the beginning of the EIS and, for large projects such as NPP
decommissioning, will also be made available as a standalone document.

In some national systems there are specific requirements concerning the length of the
Non-Technical Summary or the manner and extent of publication. These have not
been addressed in this study which has focused on the underlying objective of the
summary.

The aim of the Non-Technical Summary is to give an overview of the proposed
project and to communicate the key parts of the EIA process. In order to achieve this
it will need to encompass all of the areas addressed in the EIS and will need to present
both the underlying assumptions and the predicted impact of the proposals

The contents of the Non-Technical Summary will be dictated by the contents of the
EIS as a whole and it would be expected that every area considered in the EIS is
discussed. Finally, it should be noted that this part of the EIS may be expected to be
read more widely than any other part of the EIS and will inform the majority of public
debate and discussion. It is therefore important to ensure that it is an accurate
reflection of the EIS and that it is informative and understandable by non-specialists.
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1 DESCRIPTION OF NUCLEAR POWER PLANT AND SITE

This section should present the history of the nuclear installation and the reasons for
ceasing operations. It should describe the current status of the NPP and the site
including current and future site operations and all aspects relevant to possible
environmental impacts either as a consequence of existing operations or in relation to
proposed future activities.

What follows is a description of the nuclear power plant (NPP), focusing on the
characteristics and aspects most closely related to the environmental impact of the
plant dismantling project.

The types of documents on which the following description are based are as follows
(not exhaustive):

– Civil works drawings
– General layout drawings
– Isometric piping diagrams
– Systems drawings (piping and instrumentation, flow diagrams)
– Systems descriptions
– Equipment and material specifications
– Detailed equipment drawings
– Equipment suppliers drawings and corresponding maintenance manuals.
– Final Safety Analysis Report (Operation), latest revision
– Radiological Protection Manual
– Radiation Zones drawings
– Off-site dose calculation manual
– Plant dosimetry records books
– Waste management process books
– Annual operating reports

1.1 General Characteristics of the Installation

The nuclear power plant is a pressurised, light water-cooled reactor (PWR type) with
three loops and an output of 3,000 MWt (1,000 MWe). It started commercial
operation 30 years ago (1970) and is expected to cease operations in the year 2005.

The current operating cycle is 18 months, and refuelling outages last approximately
40 days.

The habitual staff of the nuclear power plant is 400 people, including both employees
of the site owner and contracted personnel. This figure varies somewhat depending on
the needs of the installation, although it is fairly stable during power operation.
During refuelling outages, the number of persons at the plant may reach 1,500.
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1.2 Site Description

The NPP nuclear power plant site is located in the municipal area of ****, in the
province of ****, on the left bank of river ****, at a point located approximately one
kilometre upstream of the **** bridge. It is approximately ** kilometres south east of
the provincial capital ****.

A map of the area is provided (see Appendix C) [not included with this document]
indicating the following: the limits of the installation, the location and orientation of
the main structures inside the NPP area (including reactor building, turbine building
and auxiliary buildings), high and low voltage transmission lines, etc. The site
consists of a plot of land some 4 km2 in area, on which are located the plant buildings
and structures. Access to the site is by the **** local road, that links to the ****
national highway at an approximate distance of 50 km.

The main plant buildings and structures are as follows: (refer to Appendix D) [not
included with this document]:

Nuclear island (a block made up of the containment building and other annexed
buildings), which mainly includes the following:

– Containment building
– Auxiliary building
– Control building
– Turbine building
– Fuel building
– Waste treatment building

Buildings external to the nuclear island:

– Pump house
– Cooling water intake and outlet structures
– Cooling tower

Equipment in external areas:

– Tanks
– Transformers and electrical equipment
– Cable and piping galleries

Other non-process buildings:

– Offices and access
– Stores
– Workshops
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1.3 Radiological Status on Initiation of Dismantling Activities

Following 30 years of operation, the following levels of residual radioactivity are
estimated to exist:

EQUIPMENT/
LOCATION

ORIGIN Activity
(TBq)

Specific activity

Reactor vessel Activation 2.00E+05
Primary shielding Activation 4.00E+01

Reactor vessel Corrosion products 5.00 10.0 GBq/m2

Steam generator Corrosion products 200 10.0 GBq/m2

Pressuriser Corrosion products 0.100 2.00 GBq/m2

Primary system piping Corrosion products 5.00 20.0 GBq/m2

Piping of other systems Corrosion products 2.00 2.00 GBq/m2

Primary coolant Fission products 3.70 1.31E-02 MBq/g

Site soil Atmospheric deposition 648 Bq/m2

Presented below are representative values of the dose rate levels expected to be found
at different plant locations as of definitive shutdown:

BUILDING LOCATION Representative
values (mSv/h)

Maximum values
(mSv/h)

Interior of reactor vessel 1.0E+06
Exterior of reactor
vessel

50

Primary shielding 10
Main coolant pump 300

Containment
building

Containment building
areas

0.02-2 10

Auxiliary or fuel
building areas

0.01-1 5Auxiliary or fuel
buildings

Certain items of
equipment in auxiliary
or fuel building

30
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1.4 Chemical Products at the Plant

It is estimated that on initiation of the dismantling activities there will be various
potentially toxic or hazardous chemical products stored at the plant, such as those
indicated in the following table:

SUBSTANCE Estimated inventory (kg)
Acetylene 70
Carbon dioxide 12,000
Butane 70
Propane 110
Freons 500
Hydrogen 100
Nitrogen 10,000
Chlorine 200
Paints, varnishes and enamels 1,000
Solvents 1,000
Boric acid 500
Hydrazine 200
Ethanol 50
Acetone 300
Trichloroethylene 200
Gasoil 100,000
Lubricating oils 10,000
Ammonium 500
Sodium hypochlorite 10,000
Calcium hydroxide 10,000
Sulphuric acid 20,000
Halon 300

1.5 Cooling System

The heat left over from the water-steam cycle by which electricity is generated at the
plant is discharged to the environment along two main paths:

– The natural draught cooling tower, which discharges a mass steam flow of 300
kg/s to the atmosphere during power operation.
– The river ****, from which a cooling water flow of some 40 m3/s is taken, this
being returned to the river little changed but at a higher temperature; the release of
this heat causes a temperature increase of 3º C in the river ** metres downstream of
the discharge point.

1.6 Radioactive Waste Production

During normal operation the production of low and intermediate level solid
radioactive wastes amounts to some 100 m3 /year.
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The main types of waste produced have been as follows: ion exchange resins, sludges,
air and liquid filters and other miscellaneous compactable and non-compactable
wastes.

In general, these wastes have been incorporated in a confinement matrix (concrete of
different types) and packaged in standard containers, in accordance with the
requirements of the low and intermediate level radioactive waste disposal facility, to
which approximately 300 packages/year have been sent in various shipments
throughout the operating lifetime of the plant.

1.7 Effluent Releases

The releases of effluents during normal operation may be summarised as follows:

EFFLUENTS RELEASES AND DISCHARGES (MBq/a)

Tritium (H-3) 3.8E+07LIQUIDS

Rest 2.8E+03

Tritium (H-3) 5.8E+05GASEOUS

Rest (more than 90% noble gases) 1.0E+07

Throughout the lifetime of the installation, these releases have been performed in a
controlled manner in compliance with the requirements regarding total activity,
concentration of activity and release rates, in accordance with the Operating Technical
Specifications (OTSs) included in the corresponding Operating Licence.

1.8 Radiation Doses

The collective occupational dose during plant power operation is approximately
1 manSv/year.

Each refuelling outage (every 18 months) implies a collective dose of around 0.8
manSv.

The population dose during normal plant operation is estimated from the dose to the
most exposed individual, which is less than 0.1 mSv/y. The collective annual dose for
the population within a radius of 50 km of the plant is estimated at around 2 manSv.
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2 DESCRIPTION OF THE PROJECT

This section should provide details of the proposed project including which
alternatives have been considered and the reasons for the selection of the preferred
alternative. The preferred alternative should be fully described in terms of the timing
of key operations, the quantities and types of waste generated and other relevant
environmental and socio-economic factors.

Some national EIA regulations require the specification and assessment of a ‘no
action’ alternative. The definition of such an alternative is not simple as it would not
be seen as a safe or reasonable option in the long term. Nevertheless, for those states
where consideration of such an option is required the following definition is
suggested:

The “no action” alternative means maintaining the reactor in a state
where it is shut down but can be restarted as a power generator. This
would allow the removal of fuel but would exclude removal of certain
other key systems. Such a situation could persist for a long period with the
reactor being kept in a safe state although it would have to be recognised
that the system as a whole would be subject to ageing and this could
render certain items inoperable. Nevertheless such ageing processes
would occur in an operational reactor and so would not necessarily
represent events rendering the NPP as a whole inoperable.

The EIA would be able to assess the environmental impacts of such long term “moth
balling”. It would also be possible to assess the time varying safety implications of
maintaining a reactor in a state where it could be restarted as compared to a
passively safe state (e.g. for deferred dismantling) or compared to immediate
dismantling.

2.1 General

A number of alternative decommissioning options have been proposed, the ultimate
objective of all being to release the current site to the greatest possible extent for other
industrial uses: it is foreseen that the site might be used to locate an electricity
generating plant, although the possibility of site areas not used for industrial purposes
being restored is also contemplated.

The process of specifying and selecting alternatives forms a key part of the EIA
process involving widespread consultation with stakeholders drawn from the nuclear
industry, regulatory authorities, public interest groups and members of the general
public. An overview of the consultations and the role of public participation in the
EIA process is given in Appendix A [not included with this document].

Three different possible dismantling alternatives are proposed:

– Alternative 1: No action
– Alternative 2: Deferred dismantling
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– Alternative 3: Immediate dismantling

The following is described for each of these alternatives, on the basis of the project
documentation:

– Definition
– Activities
– Schedule
– Organisation
– Cost estimate
– Estimate of waste volumes
– Dose estimate

The documentation associated with assessment of proposals to dismantle an NPP
consists principally of the report documents, drawings, budgets and appendixes.
However, the set of documents forming the basis for the project is much larger, and
includes documents drawn up during project planning and documents pertaining to the
plant operating phase, either in their current status or following revision to adapt them
to the information needs of the dismantling project. The following is a non-exhaustive
list of the different types of documents generated or used during planning of the
dismantling project (not including spent fuel management):

Main documents:

– NPP decommissioning and dismantling plan
– Dismantling activities program
– NPP dismantling safety study
– NPP decommissioning and dismantling economic feasibility study

Reviews of documents already existing during the plant operating phase, such as the
following:

– Operating technical specifications
– Final safety analysis report
– Emergency plan
– Radiological protection manual
– Operating manual

Calculations:

– Radioactive product inventory estimates: including calculation of activation,
contamination of fluids

– Estimates of the production of gaseous and liquid effluents during dismantling.
– Dose estimates: including:

! Design of radiation zones
! Occupational doses by foreseen activities
! Off-site doses
! Transport doses
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! Doses in the event of accidents
– Estimates of waste volumes and planning of their management, including:

! Inventory of non-radioactive wastes
! Inventory of radioactive wastes
! Planning for the management of wastes (radioactive and non-radioactive)

generated during dismantling
– Development of criteria for radioactive waste declassification.

2.2 Alternative 1: No Action

2.2.1 Definition

This alternative consists of indefinitely extending the plant shutdown situation
following the last operating cycle, without undertaking any dismantling activities at
the installation. Consequently, the final state reached would be with the plant in a
situation equivalent to a refuelling outage, possibly with the spent fuel located in the
fuel pool.

The plant personnel would be reduced to the minimum necessary to maintain this
situation. The plant systems which would remain operative would be as follows:

•  Those required for cooling the spent fuel pool.
•  Those required for access to the different areas and for the performance of

whatever surveillance and maintenance tasks might be required: venting,
radiological protection, surveillance and security, environmental surveillance,
instrumentation and control, electrical feeds, etc.

It should be pointed out that, unlike the other two alternatives, this particular project
alternative does not imply reaching the final situation of complete plant dismantling
and release of the site. For this reason, comparison of the costs and resources required
for performance is not possible, since this project is not equivalent to the other two
alternatives. Nevertheless, consideration has been given to this project alternative,
since it completes the study of alternatives and because it reflects a situation which
may represent a distinct stage prior to the performance of either of the other two
options.

2.2.2 Activities

For this alternative, the main activities following plant shutdown would be as follows:

– Removal of fuel from the reactor vessel (as for a normal refuelling outage)
– Removal from service of the systems not required to maintain the situation, and

occasional specific decontamination activities
– Initiation of plant surveillance and maintenance activities in the current state, an

activity which would extend indefinitely.

A variation on this alternative includes the two following activities which have not
been reflected in the schedule described in the following section.
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- Initial Radiological Characterisation, with a scope limited to determination of
Non-Impacted Areas.

- Declassification of the aforementioned Non-Impacted Areas and a change to the
site boundary, allowing for such areas to be put to different uses.

2.2.3 Schedule

It is estimated that a period of two months from completion of the last operating cycle
would be required for performance of the aforementioned activities. As has been
pointed out above, surveillance activities would extend indefinitely.

2.2.4 Organisation

The personnel required to bring the plant to a passively safe state would be as during
plant operation, with the addition of contracted personnel required for removal of the
fuel (similar to a refuelling outage) and possibly for certain special maintenance
operations on those systems required to remain operative. Subsequently, the personnel
will be reduced to the minimum (some 50 persons) required to maintain the indefinite
shutdown situation, and will be reorganised for this purpose, including both plant
operator personnel and certain contracted personnel for certain specific tasks.

2.2.5 Cost Estimate

The costs are those minimum costs involved in concluding plant operation in a safe
manner. The main contributions to the cost of this alternative are as follows:

•  The cost of the activities to be performed following shutdown, particularly the
removal of spent fuel from the reactor vessel and its location in the fuel pool.

•  The costs associated with maintaining the plant in the indefinite shutdown
situation, these include the cost of the personnel and the cost of the electricity that
the plant would continue to consume.

It should be pointed out as that where the total duration of this situation is not defined,
it is not possible to establish the total cost but only the ongoing expenses involved in
maintaining it.

2.2.6 Estimated Waste Arisings

The production of wastes for this alternative is small compared to that generated by
the other options and is largely restricted to conventional demolition wastes. It is
anticipated that about ** tonnes of conventional waste material will be generated,
approximately **% of which will be recycled or reused with the remainder being
disposed of to licensed landfill sites or other suitable facilities.
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The production of radioactive wastes (e.g. from the operation of the cooling pond)
will generate approximately ** kg per year (** MBq) which will be processed and
managed in the same way as current operational wastes.

2.2.7 Dose Estimate

In view of the fact that the total duration of this activity has not been defined, the
collective occupational dose and doses to the population during the surveillance
activities may only be estimated.

The dose to the population for a predefined period will be much lower than that
occurring during plant operation, since the releases of effluents resulting from power
generation at the plant will disappear. The only releases of effluents foreseeable are
those resulting from operation of the spent fuel pool water treatment and cooling
systems and from the operation of certain building ventilation systems which might
imply some degree of contamination. One way or another, all these effluents would be
produced in insignificant quantities compared to those occurring during the plant
operating phase.

Alternative 1: Annual collective dose:
Concept Activity Dose (manSv)

Removal of spent fuel and removal from
service

0.3 (one year only)Collective
occupational
dose Surveillance and maintenance 0.01 (per year)

Removal of spent fuel and removal from
service

InsignificantCollective
population dose

Surveillance and maintenance Insignificant

Alternative 1: Individual population dose (for the most exposed individual):
Emission path Dose (µSv/y)
AIR 3
WATER 4
TOTAL 7

2.3 Alternative 2: Long-Term Storage

2.3.1 Definition

This alternative consists of dismantling all the plant buildings, with the exception of
the containment building and certain annexes (initial dismantling phase), these
buildings forming a safe installation that remains in this state for a period of some 50
years1 (known as the safe storage period), following which these buildings will also
be definitively dismantled (deferred dismantling phase).

                                                
1 Indicative storage period for the purposes of this study
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The initial dismantling of many of the plant buildings implies management of the
spent fuel: the construction of a facility for the dry storage of spent fuel in casks is
foreseen, in a segregated area of the current plant site (which would then become an
independent site under regulation by nuclear regulators). Following its removal from
the reactor vessel, the fuel would be stored here, following a sufficiently long (at least
five years) period of cooling in the plant spent fuel pool.

The reason for deferring dismantling of the containment building for 50 years is to
take advantage of the radioactive decay of the radionuclides present in the activated
equipment and structures that would occur throughout this period, i.e. the reactor
vessel and internals and the primary shielding. In this way, subsequent dismantling
would be performed with lower doses and waste management would be made simpler.
The immediate dismantling of the rest of the plant buildings and structures aims to
release the largest possible proportion of the current site area as possible.

Maintaining the containment building in a safe situation for 50 years implies
maintaining certain of the plant systems operable (e.g. venting, monitoring and
surveillance, accesses, security) and also the application of certain human resources
for these activities, as well as the maintenance of documentation and information on
the installation throughout the latency period and up to definitive dismantling.

The low and intermediate level wastes produced during dismantling will be
transported to a centralised storage facility located off-site as they are produced. Toxic
wastes will also be treated off-site.

2.3.2 Activities

2.3.2.1 Preliminary studies and licensing

These will be initiated prior to the definitive shutdown of the plant, and will include
the following tasks:

– Drawing up of a detailed dismantling plan
– Changes to the technical specifications
– Organisation for dismantling
– Safety analysis
– Acquisition of administrative authorisations
– Drawing up of specifications, assessment of contract bids, awarding of contracts.

During this phase, the detailed scope of the immediate dismantling will be defined,
along with the requirements for the remaining installations throughout the safe storage
period. Also, construction of the spent fuel dry storage facility will be planned in
detail.
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2.3.2.2 Removal of fuel from the reactor vessel

This task is analogous to that performed during refuelling outages. All the fuel will be
located in the spent fuel pool.

2.3.2.3 Management of operating wastes

The low and intermediate level wastes resulting from operation of the plant and
remaining on site at the moment of definitive shutdown will be managed in the
normal manner. Assuming that these wastes will need to be conditioned prior to
initiation of dismantling activities, they will be sent to the centralised low and
intermediate level waste disposal facility foreseen for this purpose.

2.3.2.4 Site characterisation

An inventory will be drawn up of all the plant materials (areas, masses, volumes,
surfaces, etc). Likewise, a radiological characterisation study will be performed
allowing an inventory of radionuclides in the different plant, equipment and structures
to be estimated. The toxic and hazardous wastes present at the plant will also be
included in an inventory.

The existing documentation on the plant and its operating history will be compiled,
along with the plant as-built drawings.

2.3.2.5 Decontamination of systems and structures

Depending on the results of the characterisation, and in accordance with dose
optimisation and cost and waste production minimisation criteria, decontamination
operations will be performed on the following:

– Interior of systems and equipment
– Floors, walls and the exterior of equipment
– Contaminated fluids and solids

The plant waste treatment systems will be kept operable for management of the
wastes produced. To the extent necessary, the treatment of wastes produced might be
performed using mobile treatment equipment instead of the fixed plant systems.

For those items of equipment for which effective decontamination is not possible, the
surface contamination might be fixed, and all openings might be sealed in order to
reduce the possibilities of dispersion of the contamination.

2.3.2.6 Disassembly of equipment and systems

Using the techniques and tools suited to each particular case, and minimising the
doses and risk to the workers (ALARA techniques) those items of equipment and
systems which are not required to be conserved during the safe storage period will be
disassembled.
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Dismantling of the systems will progress as the functional needs of the plant vary.
During the initial phase the systems associated with cooling of the spent fuel in the
pool will remain operable, while at the end of initial dismantling only those systems
which are to be maintained during the safe storage phase will be retained.

2.3.2.7 Demolition of buildings

Once it has been demonstrated, by means of a complete set of samples and
measurements, that a building or structure meets the radiological criteria for release
(no residual radioactivity in quantities and concentrations in excess of authorised
limits) it will be demolished using conventional techniques. The use of blasting
techniques will be kept to a minimum during demolition.

Demolition will progress in the same way as the disassembly of equipment and
systems. Those buildings and structures which are required to remain during the safe
storage period will be conserved.

2.3.2.8 Conditioning, storage and transport of wastes produced

The waste materials produced during the dismantling activities, radioactive or
otherwise, will be classified either as wastes or as materials for recycling or reuse and
will be managed in accordance with this classification. In the case of wastes:

•  Non-radioactive wastes: inert wastes (rubble) will be transported to an authorised
landfill or used for ballast. Potentially toxic wastes will be treated and stored at
facilities foreseen for this purpose.

•  Radioactive wastes: these will be conditioned for transport and transported off-site
to the disposal facility foreseen for this purpose.

The wastes produced will be characterised, and there shall be criteria allowing wastes
to be declassified from the radioactive category where they meet the corresponding
requirements.

There are areas on-site allowing for the temporary storage of waste materials as they
are generated, until the moment at which they are loaded for transport. These areas
allow waste materials to be handled and stored in accordance with the necessary
safety measures. In the case of radioactive and toxic wastes, these areas will be
located inside the buildings, while for inert wastes they will be located outdoors.

2.3.2.9 Restoration and declassification of soils and parts of the site

A radiological study will be performed on those parts of the site foreseen for release,
in order to check whether they meet the authorised criteria for release.

Site refill and soil levelling activities will be performed in those areas in which new
buildings or installations are not foreseen, and the site will be landscaped as
appropriate.
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As different parts of the site are considered for release they will be signposted and
suitably isolated from the rest of the site, and the corresponding controls will be
applied in order to prevent access to these areas while the project activities are under
way.

2.3.2.10 Preparation of safe storage installation

The Safe Storage Installation (SSI) includes the containment building and annexes
required for its operation. This installation is conceived using passive safety criteria,
in other words, minimising the number of systems and items of equipment required to
operate or remain active during the safe storage phase. The systems which are
required to remain operable are basically the following:

– Radiological surveillance
– Ventilation
– Environmental surveillance.
– Fire-fighting
– Associated electrical feeds and instrumentation, maintenance, control,

etc.
– Security

The operations undertaken to initiate the period of safe storage include the following:

– Modifications to existing buildings and structures (sealing and isolation)
and construction of new buildings.

– Modifications to plant systems, testing and start-up.
– Design of installation operation, surveillance and maintenance procedures.
– Organisation of personnel in charge of the installation.

Given that a part of the site will have been segregated to house the facility for the dry
storage of spent fuel in casks, certain of the systems and resources may be shared by
this facility and the SSI.

2.3.2.11 Protection and environmental surveillance measures

Throughout the performance of initial dismantling, measures will be adopted to limit
negative environmental impacts, measures aimed at minimising the following:

– production of dust
– noise
– use of water
– production of radioactive and toxic wastes
– emission of radioactive effluents
– number of transport movements
– electricity consumption
– doses to workers and population
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In designing the SSI, attempts will be made to minimise the following:

– The land surface occupied by the installation.
– Energy consumption during the safe storage period.
– The release of radioactive effluents and the production of waste during the

safe storage period.
– Risk of accidents.

Both during the performance of immediate dismantling activities and during the safe
storage period, an environmental surveillance system shall be in place, making it
possible to measure the impact on the environment of the project actions and the
operation of the installation during the safe storage period.

This system will include the following:

– Parameters to be controlled
– Measuring instrumentation and its operation
– Sampling and analysis methods
– Reference levels requiring corrective action
– Corrective actions foreseen.

2.3.2.12 Radiological protection

Throughout the course of initial dismantling performance, attempts will be made to
minimise the dose to the workers, through the application of measures such as the
following:

– Adequate radiological characterisation of the plant.
– Classification of areas.
– Decontamination.
– Prompt disassembly of equipment and structures causing the highest doses.
– Positioning of provisional shielding.
– Adequate work planning.
– Training of workers.

A Radiological Protection Manual will be in place for dismantling, including
principles and practices and a set of associated specific procedures regulating project
activities in relation to radiological protection, this being developed from the
Radiological Protection Manual currently in force at the plant.

2.3.2.13 Quality assurance

There shall be a quality assurance programme applicable to all the project activities
and based on the quality assurance programme currently in force at the plant.
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2.3.2.14 Deferred dismantling

Following the safe storage period of 50 years, the remaining plant buildings,
structures and equipment forming the SSI will be dismantled and the site occupied
will be definitively released subject to confirmation that there is no significant
quantity of residual radioactivity.

2.3.2.15 Spent fuel management

Appendix E [not included with this document] includes a description of the spent fuel
dry storage facility and the activities for the construction, filling and operation of this
installation.

2.3.3 Schedule

Performance of the activities involved in this alternative is strongly conditioned by the
need for the spent fuel removed from the reactor vessel to be spend a minimum five
years in the fuel pool prior to its being placed in the casks for dry storage. During this
period, the activities will be scheduled such that maximum advantage be taken to
construct the cask storage facility and to dismantle all the systems, structures and
buildings not required for maintenance of the spent fuel in the pool under correct
conditions.

It is estimated that a period of seven years will be required to initiate the safe storage
period (SSP) following definitive shutdown. Following a period of 50 years in this
status, two more years of work would be required for final deferred dismantling.

2.3.4 Organisation

It is estimated that a team of people based on the plant personnel and contractors will
be required for the performance of initial dismantling, the aim being to take maximum
advantage of knowledge of the plant acquired during the operating period. This team
will include a project engineering division with experience in plant dismantling and
with specialist contracted personnel for certain highly specific activities. It is
estimated that a basic team of some 300 people would be required during this phase
(similar to the team required for plant operations) complemented by contracted
personnel as appropriate.

The safe storage phase requires fundamentally surveillance and maintenance
personnel for the installation, along with occasional services provided by radiological
protection and environmental protection personnel, quality assurance personnel,
engineering, etc. If it is estimated that a team of ten people would be necessary for
this, continuously dedicated to the installation (surveillance and maintenance
performed by contracted personnel), as well as occasional intervention by other
people (team made up of contracted personnel under the supervision of the plant
owner personnel).
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2.3.5 Cost Estimate

The following contribute fundamentally to the cost estimate for this alternative:

Activity Cost (M €)
Initial dismantling 87.2
Preparation of installation 13.2
Surveillance of installation during SSP 25.5
Deferred dismantling 36.1
TOTAL: 162

This estimate includes all expenses: personnel, electricity consumption, hire and
purchasing of tools, materials required, transport, cost of storage of wastes produced,
insurance, environmental surveillance, contingencies.

The costs of spent fuel management are not included in the estimate (these will
include construction of the storage facility, the purchase of casks, filling of the store
and operation).

2.3.6 Estimate of Radioactive Wastes Produced

The quantity of waste materials expected to be produced as a result of complete
dismantling of the plant is as follows:

Materials Approximate quantities (t)
Concrete 180,000
Steel 14,000
Others <1,000
Total 195,000

The following table shows an estimate of the volumes of radioactive wastes expected
to be produced:

PHASESMATERIALS
(m3) Initial dismantling Safe storage Deferred

dismantling
Concrete - - 550Activated
Steel - - 410
Concrete 7,500 - 140
Steel 3,400 - 60

Contaminated

Others 400 - 100
TOTAL: 11,300 1,160

As may be observed, the total volume of radioactive wastes amounts to some 12,500
m3 (of the order of 10%) of the waste materials indicated above. These estimates do
not include the corresponding volume of spent fuel and its management.
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2.3.7 Dose Estimate

The estimates of the doses foreseen by the safety study for this alternative are
included in the following table:

Alternative 2: Individual population dose (most exposed individual)
Individual population dose (most exposed individual) (µSv/y)

PHASESRelease path

Initial dismantling Safe storage Deferred dismantling Totals

AIR 9 1 3 13
WATER 45 - 15 60
TOTAL 54 1 18 73

Alternative 2: Collective doses (man Sv):
CONCEPT ACTIVITY Collective Doses

(man Sv)

Dismantling 4.3Initial dismantling
Transport 0.7

Preparation SSI 0.6
Safe storage period 0.14

Dismantling 0.47Deferred dismantling
Transport 0.03

Collective
occupational
dose

Total 6.24
Effluent releases -Initial dismantling
Waste transport 0.15

Preparation of SSI -
Safe storage period -

Effluent releases -Deferred dismantling
Waste transport 6

Collective
population
dose

TOTAL 6.15

These estimates do not include exposures occurring during spent fuel management
activities.
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2.4 Alternative 3: Immediate Dismantling

2.4.1 Definition

This alternative consists of completely dismantling the plant in the short-term,
arriving at the unconditional release of the site.

This alternative results in the fastest possible removal of contamination and release of
the site, although this does not take account of other factors such as delays to the
decision-making process or the availability of funds to finance the project. However,
this alternative also implies higher production of wastes and collective doses, since it
does not benefit from radioactive decay during the safe storage phase.

Spent fuel management is analogous to that foreseen in deferred dismantling
alternative 2.

The management of the waste materials produced during dismantling is also
analogous to alternative 2 explained above.

2.4.2 Activities

2.4.2.1 Preliminary studies and licensing

These will be initiated prior to the definitive shutdown of the plant, and include the
following tasks:

– Drawing up of a detailed dismantling plan
– Changes to the technical specifications
– Organisation for dismantling
– Safety analysis
– Acquisition of administrative authorisations
– Drawing up of specifications, evaluation of contract bids, awarding, etc.

This phase will include the definition of the detailed dismantling project schedule. It
will also include detailed planning of the construction of the spent fuel dry storage
facility.

2.4.2.2 Removal of fuel from reactor vessel

This task will be analogous to that performed during a refuelling outage. All the fuel
will be located in the spent fuel pool.

2.4.2.3 Management of operating wastes

The low and intermediate level wastes arising from plant operation and remaining at
the plant at the moment of definitive shutdown will be managed in the habitual
manner. Assuming that they will have been conditioned prior to the initiation of
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dismantling activities, they will have to be sent to a centralised low and intermediate
level waste disposal facility foreseen for this purpose.

2.4.2.4 Site characterisation

An inventory of all the materials at the plant will be drawn up (areas, masses,
volumes, surfaces, etc).

Likewise, a radiological characterisation study will be performed, making it possible
to estimate the inventory of radionuclides in the different plant equipment and
structures.

An inventory will also be drawn up for the toxic and hazardous wastes present at the
plant.

The existing documentation on the plant and its operating history will be compiled,
along with the plant as-built drawings.

2.4.2.5 Decontamination of systems and structures

Depending on the results of the characterisation, and in accordance with dose
optimisation and cost and waste production minimisation criteria, decontamination
operations will be performed on the following:

– Interior of systems and equipment.
– Floors, walls and external surfaces of equipment
– Contaminated fluids and solids.

The plant and waste treatment systems will be kept operable for management of the
wastes produced. To the extent to which it were necessary, the wastes produced might
be treated using mobile treatment equipment instead of the fixed plant systems.

In the case of equipment for which effective decontamination is not possible, the
surface contamination will be fixed and all openings will be sealed in order to reduce
the possibilities for dispersion of the contamination.

2.4.2.6 Disassembly of equipment and systems

The disassembly of equipment and systems will be accomplished using techniques
and tools adequate in each case and minimising the dose and risk for the workers.

Dismantling of the systems will progress as the functional requirements of the plant
vary. During the initial phase, the systems associated with cooling of the spent fuel in
the pool will remain operable.



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 2.1 June 2001

Page 24

2.4.2.7 Demolition of buildings

Once it has been demonstrated, by means of a complete set of samples and
measurements, that a building or structure meets the radiological criteria for release
(no residual radioactivity in quantities and concentrations in excess of certain
authorised limits), it will be demolished using conventional techniques. The use of
blasting techniques will be kept to a minimum during demolition.

2.4.2.8 Conditioning, storage and transport of wastes generated

The waste materials produced during the dismantling activities, radioactive or
otherwise, will be classified either as wastes or as materials for recycling or reuse, and
will be managed in accordance with this classification. In the case of wastes:

Non-radioactive wastes: inert wastes (rubble) will be transported to an authorised tip
or used for refill. Potentially contaminated and toxic wastes will be treated and stored
at facilities foreseen for this purpose.

Radioactive wastes: these will be conditioned for transport and transported off-site to
the disposal facility foreseen for this purpose.

The wastes produced will be characterised, and there shall be criteria allowing wastes
to be declassified from the radioactive category in those cases in which they meet the
corresponding requirements.

There are areas on-site allowing for the temporary storage of waste materials as they
are generated, until they are loaded for transport. These areas allow waste materials to
be handled and stored in accordance with the necessary safety measures. In the case of
radioactive and toxic wastes, these areas will be located inside the buildings, while for
inert wastes they will be located outdoors.

2.4.2.9 Restoration and declassification of soils and parts of the site

A radiological study will be performed on those parts of the site foreseen for release,
in order to check whether they meet the authorised criteria for release.

Site refill and soil levelling activities will be performed in those areas in which new
buildings or installations are not foreseen, and the land will be reforested.

As different parts of the site are considered to be released, they will be signposted and
suitably isolated from the rest of the site, and the corresponding controls will be
applied in order to prevent access to these areas while the project activities are under
way.

2.4.2.10 Protection and environmental surveillance measures

Throughout the performance of initial dismantling, measures will be adopted to limit
negative environmental impacts, measures aimed at minimising the following:
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– production of dust
– noise
– use of water
– waste production
– emission of radioactive effluents
– number of transport expeditions
– electricity consumption
– doses to workers and population

During the performance of the dismantling activities an environmental surveillance
system shall be in place, making it possible to measure the impact on the environment
of the project actions. This system will include the following:

– parameters to be controlled
– measuring instrumentation and its operation
– sampling and analysis methods
– reference levels requiring corrective action
– corrective actions foreseen.

2.4.2.11 Radiological protection

Throughout the course of initial dismantling performance, attempts will be made to
minimise the dose to the workers, through the application of measures such as the
following:

– Adequate radiological characterisation of the plant.
– Classification of areas.
– Decontamination.
– Prompt disassembly of equipment and structures causing the highest doses.
– Positioning of provisional shielding.
– Adequate work planning.
– Training of workers.

A Radiological Protection Manual will be in place for dismantling, including
principles and practices and a set of associated specific procedures regulating project
activities in relation to radiological protection, this being developed from the
Radiological Protection Manual currently in force at the plant.

2.4.2.12 Quality assurance

There shall be a quality assurance programme applicable to all the project activities
and based on the quality assurance programme currently in force at the plant.
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2.4.2.13 Spent fuel management

Appendix E [not included with this document] includes a description of the spent fuel
dry storage facility and the activities for the construction, filling and operation of this
installation.

2.4.3 Schedule

Performance of the activities involved in this alternative is strongly conditioned by the
need for the spent fuel removed from the reactor vessel to be a minimum five years in
the fuel pool prior to its being placed in the casks for dry storage. During this period,
the activities will be scheduled such that maximum advantage be taken to construct
the cask storage facility and to dismantle all the systems, structures and buildings not
required for maintenance of the spent fuel in the pool under correct conditions.

It is estimated that a period of seven years will be required to complete dismantling,
as from definitive shutdown.

2.4.4 Organisation

It is estimated that a team of people based on the plant personnel and certain habitual
contractors will be required for the performance of initial dismantling, the aim being
to take maximum advantage of knowledge of the plant acquired during the operating
period.

This team would be completed with a project engineering division with experience in
plant dismantling and with specialist contracted personnel for certain highly specific
activities.

It is estimated that a basic team of some 300 people would be required during this
phase (similar or somewhat less than the team required during plant operation),
supplemented by additional personnel as and when necessary.

2.4.5 Cost Estimate

It is estimated that performance of this alternative would cost 150 M €.

This estimate includes all expenses: personnel, electricity consumption, hire and
purchasing of tools, materials required, transport, cost of storing wastes produced,
insurance, environmental surveillance, contingencies, etc.

The costs of spent fuel management are not included in this estimate (these would
include construction of the storage facility, purchasing of casks, filling of the facility
and operation).
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2.4.6 Estimate of Waste Volumes Produced

The quantity of waste materials expected to be produced as a result of complete
dismantling of the plant amounts to some 180,000 t of concrete and some 14,000 t of
steel.

The following table shows an estimate of the volumes of radioactive wastes expected
to be produced:

MATERIALS (m3)
Concrete 550Activated
Steel 410
Concrete 8,500
Steel 4,500

Contaminated

Others 500
TOTAL: 14,460

These estimates do not include the volume corresponding to spent fuel or its
management.

2.4.7 Dose Estimate

The estimates of the doses foreseen in the safety study for this alternative are included
in the following tables:

Alternative 3. Collective doses
COLLECTIVE DOSE ACTIVITY Doses (man Sv)

Dismantling 10.2
Transport 1

Occupational

TOTAL 11.2
Effluent release -
Transport 0.21

 Population

TOTAL 0.21

Individual population dose (most exposed individual):
Release path Dose (µSv/y)
Gaseous effluents 18
Liquid effluents 90
TOTAL 108

These estimates do not include spent fuel management.
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3 ENVIRONMENTAL INVENTORY AND KEY INTERACTIONS

This section should provide a description of the surrounding environment with
particular attention to areas which may be affected by the development (e.g. local
ecology) or which may have an influence on the nature and extent of possible impacts
(e.g. hydrogeology).

3.1 Introduction

This chapter describes the characteristics of the main environmental factors in the area
of the site, which will be analysed in the environmental impact assessment study.

A significant part of the data included in this section comes from the Dismantling
Safety Study and the Environmental Impact Assessment Study corresponding to the
phases of Construction and Operation of the Plant.

3.2 Meteorology and Air Quality

3.2.1 Regional and Site Climatology

For climatic analysis of the region, use has been made of nearby meteorological
observatories from where data have been taken from the annual registers on different
meteorological parameters, although the meteorology used in modelling the
atmospheric releases of future dismantling, included in the corresponding chapter, has
also been based on meteorological data obtained at elevations 10 and 75 m at the
weather tower existing at the nuclear power plant itself.

The most relevant data from the meteorological stations considered are as follows:

STATION 1 2 3 4
SERIES: T 1931-1980 1931-1980 1946-1980 1954-1980
SERIES: P 1931-1980 1931-1980 1946-1980 1954-1980
LATITUDE 40 – 22 40 – 38 40 – 51 40 – 20
LONGITUDE 00 – 52 E 00 – 31 E 00 – 48 E 00 – 48 E
ALTITUDE (m) 650 685 1,068 642

From analysis of the data obtained from the different meteorological observatories it
may be deduced that the warmest months are July and August, which also show the
lowest rainfall.

In September the temperatures begin to decrease and there is an increase in
precipitation. This situation continues until December and January, the months in
which the lowest temperatures are recorded. As from February, the temperatures
begin to increase, to July and August, which is when they reach their maximum
values. As regards precipitation, these are maintained until the months of May. As
from this month they decrease steadily to minimum values in July and August.
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CLIMATIC DATA FROM THE STATIONS CONSIDERED
CLIMATIC VARIABLE Station 1 Station 2 Station 3 Station 4
Average annual temp. (°C) 13.5 13.5 10 14.1
Average temp. coldest month (°C) 4.8 5.0 2.3 5.6
Average temp. warmest month (°C) 23.8 23.8 19.1 24.6
Duration periods of frost (≥7°C) 6 6 8 6
Avg. annual evapotranspiration (mm) 751 752 631 776
Average annual rainfall (mm) 508 428 523 480
Average duration dry period (R=100) 3.5 4 2.5 4
Precipitation in spring (%) 30 28.5 31 28
Precipitation in summer (%) 14 13 22.5 13.5
Precipitation in autumn (%) 29.5 29.5 25.5 29
Precipitation in winter (%) 26.5 29 21 29.5

In the study area, the average annual temperature varies from 10 °C at location ****
to 14.1 °C at location ****, showing the same value at stations 1 and 2: some 13.5 °C.
The coldest months are December and January, with average temperatures ranging
from 2.3°C in January in village **** to 5.6 °C in December at location ****.

The warmest month is July, with average temperatures of around 24°C, with the
exception of station 3 (19.1°C). This also occurs for other climatic variables, since
this station is located some 400 metres above the others.

As regards precipitation, the annual average ranges from 523 mm at station 3 to 428
mm at station 2, these being rather low values. The months in which water shortages
are more frequent are the summer months, with an average duration of the dry period
of around 3.5 to 4 months.

According to the agricultural-climatic Papadakis classification, the area of the site is
characterised by warm oats type summers and corn type winters, with a dry
Mediterranean regime. According to the Rivas classification, the area corresponds to a
Meso-Mediterranean type bioclime.

3.2.2 Wind Characteristics

The prevailing winds are from the south west and north east quadrants. The maximum
absolute frequency occurs in the SW and S direction in all the months of the year.
There is a significant maximum in the N and NW direction, and the minimum
frequency occurs in the W. There are high percentages of calm periods throughout the
year.
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3.2.3 Atmospheric Dispersion

3.2.3.1 Calculation of dispersion and deposition for the assessment of radionuclide
concentrations due to routine effluent releases

The calculation model used to assess long-term dispersion and deposition factors is
**** described in ****, implemented using the **** code. This model was applied to
the wind matrix for the period studied.

3.2.3.2 Calculation of short-term diffusion factors

The calculation model used for the assessment of short-term dispersion factors is ****
described in ****, implemented using the **** code. This was applied to the wind
roses for the period studied.

3.2.3.3 Air quality

Gaseous radioactive effluents are released to the atmosphere during plant operation.
These have previously been assessed to be **** and this has been confirmed by long
term monitoring as shown by the results in ****.

3.3 Geological and Geotechnical Studies

3.3.1 Regional Geology

The region is made up of a plateau with an average altitude of some ** m. From these
flatlands a mountainous chain aligned in the North-South direction, known as ****,
emerges. This is composed of various ranges forming a narrow chain constituted by
Mesozoic folding. The geological environment of the area corresponds to the
Quaternary and Tertiary, with the plateau consisting largely of marls, gypsums,
sandstones and limestones, the mountains being made up of thick layers of Cretaceous
limestones.

There are certain watercourses in the area which separate the plateau into a series of
more or less extensive hills, between which are small valleys. The highlands forming
the plateau are frequently crowned by pontiense limestones, forming the region’s
moorlands.

The **** limestone mountain chain does not show particularly high areas, the
maximum levels reached being less than ** m. At this point this mountainous
formation marks the boundary between provinces **** and ****.

3.3.2 Local Geology

The geology of the study area may be summarised as follows:

Quaternary
Subhorizontal lower Miocene (with slight regional dip of some 3° to the S.W.)
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Oligocene-Eocene
Eocene-Senonense
Secondary
Palaeozoic

The nuclear power plant is located on Tertiary and Quaternary formations, in an area
formed by alluvial sediments deposited by the river throughout its geological history.

3.3.3 Seismology

A study has been made of the seismic history of the region, based on a catalogue of
epicentres of seismic phenomena occurring up to the year 1981 and located in a radius
of 300 km from the plant, analysis focusing especially on high-intensity events which,
in view of their situation with respect to the site, might be determining factors in
project earthquake definition.

Furthermore, a tectonic compartmenting process has been performed in the area
located within a radius of 300 km from the plant site, and the seismic events
corresponding to this area have been studied. The area studied has been divided into
seismotectonic units, attributing to each a value of seismic intensity by a deterministic
procedure.

On the basis of the above, the maximum earthquakes for each tectonic unit have been
translated to the plant site by means of attenuation curves.

According to the above, the earthquakes determining the greatest effects at the site are
as follows:

- The maximum earthquakes known in mountain chain ****, transferred to the
limits of their unit closest to the installation, are reduced at the site to an
earthquake of ** degrees.

- The largest earthquakes in region **** define a repercussion at the site equivalent
to a degree of ** degrees, under the worst conditions.

- Of the earthquakes corresponding to the site unit, the maximum degree is defined
by the one corresponding to province ****, with a degree of ** degrees.

3.4 Hydrology and Hydrogeology

3.4.1 Surface Hydrology and Quality of Surface Waters

The NPP is located on the left bank of River ****, between **** and ****, within the
hydrographic basin of ****.

The secondary hydrographic network in the study area is made up of the **** and
**** gorges, located to the north of the site close to ****, on the right bank of river
****. On the same side of the river, but to the North West and downstream of the site,
river **** and gorge **** flow into the river. Stream **** flows into the river on its
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left bank alongside **** to the south of the site. Stream **** runs into the river on its
right bank further to the south.

All the water used to cover the needs of the plant comes from river ****, with a single
intake location.

The annual average make-up of river **** at the intake location is ** m3 and the flow
of the river is regulated by reservoirs located a short distance upstream from this
point.

From the data obtained from the stations it may be deduced that there is a worsening
in the quality of the water as one moves downstream. At Station 1 the water is in good
condition. At Station 7 water quality is poorer and is below acceptable limits in the
month of July. In all other months the value is above this limit, although in certain
cases it is close to it.

The most significant characteristics of the river water in the site area are as follows:

- Total hardness between 43° and 60°.
- Relatively low temperatures, with a maximum of 15.5°C in the month of

September.
- Content of solids: in no sample was a value of 900 ppm total solids exceeded. The

colour and turbidity indexes are low.
- Relatively alkaline water, with a pH varying slightly at around 8.
- Normal content of dissolved oxygen, with concentrations of O2 ranging between 8

and 10 ppm.

Furthermore, during plant operation water has been returned to the river, causing an
increase in temperature of no more than 3 ºC and with radioactive contaminants.
These releases have in all cases been below the levels permitted in the corresponding
operating licences (refer to annual operating reports).

The radioactive releases are of the following order:

MBq/year
Total liquid path release (except H-3) 2.8 E+04
H-3 release (liquid path) 3.8 E+07

3.4.2 Underground Hydrology

The groundwater study refers to two concepts: the hydrological basin and the
underground hydraulic basin.
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3.5 Flora

3.5.1 Vegetation

The description of the vegetation in the study area has been performed by studying the
potential vegetation, in accordance with the methodology developed by S.Rivas-
Martínez, on the one hand, and by studying current land use, on the other.

3.5.1.1 Potential vegetation

Potential vegetation is understood as being that which would develop in a given area
as a result of ecological succession, progressing from the current vegetation state, if
there were no negative external interventions.

The vegetation characteristic of the sectors in which the plant is located is made up of
evergreen oak and sapin, replaced in the deeper, fresher soils of the shadier areas by
stands of Mirbeck’s oak.

The evergreen oak (Quercus rotundifolia) forms stands of trees accompanied by other
species, such as the strawberry tree (Arbutus unedo), Phillyrea angustifolia, Rhamnus
alaternus, Pîstacia terebinthus, roses (Rosa canina), wild asparagus (Asparagus
acutifolius), etc.

Between 1,000 and 1,400 metres, the evergreen oak alternates topographically with
stands of Mirbeck’s oak (Quercus fagines), which are found in shadier areas with sub-
humid ombroclimes. These are accompanied by maples (Acer monspessulanum, A.
opalus), mountain ash (Sorbus aria, S. domestica, S. torminales) and thorny bushes
(roses, hawthorn) at the edges. On slopes exposed to the wind, the Mirbeck’s oak is
replaced by white sapin.

Undergrowth is made up of rosemary, rockrose, thyme, lavender, sage, etc., replacing
the former extensions of evergreen oak. Occasionally they have been replaced with
dry area crops, such as cereals and vines, or with repopulated areas of Aleppo pine
and Mediterranean pine.

3.5.1.2 Actual vegetation

The natural vegetation of the study area is much modified due to the agricultural use
of the land present practically throughout the zone. The degree of presence of natural
plant formations is much reduced, with only scattered areas remaining among the
dryland crops and populations of pines.

The following types of vegetation and land use are encountered: riverside vegetation,
pasture, pasture mixed with low bush, irrigated herbaceous crops, intensive farming,
areas of Aleppo pine and non-productive areas.
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The areas described as being non-productive have buildings or are used for non-
agricultural uses, despite which these areas are exceptionally agricultural, albeit of
secondary importance.

3.6 Fauna

As in the case of the vegetation, the fauna has undergone significant changes as a
result of human actions, mainly through agricultural and livestock activities. There
has been a reduction in the number of species and in their relative abundance, and
new species better adapted to the new conditions have been introduced.

The study does not aim to provide an exhaustive list of the fauna in the area, since it is
considered that the effects of the installation and operation of the project under study
will be of no significance for the fauna.

No consideration will be given in the description and study of this environmental
factor to limits defined by other environmental factors, because of the mobility of the
components of this environmental variable. In order to provide a better understanding
of the fauna, the study area will be divided into three different areas on the basis of
morphology, vegetation, microclimate and the presence of water. Thus, the fauna
analysed is associated with watercourses and gallery vegetation, farmland and
moorland and wooded areas.

3.7 Geography and Demographics

3.7.1 Location of Site

The NPP is located in ****, in the central part of the country, next to river **** in
province ****, in the municipal area of ****, at a distance of some 60 km to the SE
of the provincial capital ****.

The site is located between the towns of ****, **** and ****. Access to the site is by
the **** road, which joins the **** national highway at a distance of some ** km.
The **** railway line is located at a similar distance from the site.

3.7.2 Demographic Characteristics

The study area includes a number of municipal areas with very small populations .
Although the **** region in itself has a very low population density (** people/km2)
compared to the national average (** people/km2), in province **** this is reduced
even further to ** people/km2.

3.7.2.1 Demographic evolution

The table attached hereto shows the evolution of the resident population in the
municipalities considered in the area under study. In all cases, a decrease in the
population may be observed over the last ten years, ranging from **% in municipal
area **** to **% in ****.
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RESIDENT POPULATION 1981 1986 1991
**** 1,079 1,068 1,014
**** 771 795 758
**** 1,064 1,010 976
**** 1,322 1,303 1,092
**** 212 205 194
**** 685 663 605
**** 102 101 84

3.7.2.2 Population distribution by age

As regards the population age distribution, the municipal area with the lowest number
of people under 16 years of age is ****, with **% of the population, as against the
**% found in ****. The figure for most of the municipalities located in the study area
is around **%. The percentage of individuals aged more than 65 reaches its maximum
value in ****, with **% of the total population. This municipal area occupies the
second place as regards low numbers of individuals aged less than 16 years, as a result
of which it is the municipality with the highest average age in the study area.

POPULATION BY AGE < 16 YEARS 16 – 64 YEARS ≥≥≥≥ 65 YEARS
**** 189 669 150
**** 148 453 181
**** 189 632 191
**** 164 662 274
**** 32 160 43
**** 100 364 132
**** 25 63 15

3.8 Economic System

3.8.1 Activity and Employment

Economic activity centres mainly on the industrial and services sectors. The proximity
of the nuclear power plant acts as a focus attracting activity in the surrounding
municipal areas. The municipalities with the highest population working in the
industrial sector are **** and ****, with percentages of ** and **, respectively, these
being the municipal areas whose urban centres are closest to the nuclear power plant.
The municipal areas with the highest percentages of population working in the
services sector are ****, with **%, **** with **% and **** with **%.

Despite the decrease in activity experienced in recent decades, agriculture continues
to play an important part, with a dominant role, or one very similar to other sectors, in
certain municipal areas, such as **** and ****.
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As regards the evolution of unemployment, the records show that there has been a
steady decrease in recent years in all the municipal areas under study.

Employed population by area of activity:

AREA AGRICULTURE INDUSTRY CONSTRUCTION SERVICES
**** 36 62 77 132
**** 62 52 57 62
**** 25 157 24 122
**** 45 61 88 187
**** 18 25 12 23
**** 66 39 33 53
**** 10 12 1 8

3.8.2 Agricultural Production

As regards agricultural activity, most of the land is dedicated to crop farming,
although important areas are covered by forestry tree species, this being the case in
**** and ****. In the specific case of ****, the largest part of the surface is set aside
for permanent pasture, unlike the other municipal areas in which this activity is low in
significance. This municipal area is the one with the highest number of livestock
units, although the majority of these are poultry.

Surface area of agricultural exploitations (ha)

Area Total Land Worked Land for permanent
pasture

Forestry tree
species

Other Land

**** 4,657 1,656 -- 1,200 1,801
**** 9,266 3,471 5,393 5 397
**** 1,188 359 -- 775 54
**** 3,732 2,119 412 112 1,089
**** 3,493 1,609 -- 675 1,209
**** 4,570 3,714 -- -- 856
**** 1,812 762 -- 70 980

As regards crops, the greater part of the land is occupied by dryland herbaceous
species, as pointed out in the vegetation section of this inventory, followed at some
distance by tree crops such as the olive, whose production is fundamentally destined
for pressing.
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Exploitation of worked land (ha)
AREA HERBACEOUS FRUIT OLIVES VINES OTHER WORKED

LAND
**** 1,418 55 183 -- --
**** 1,119 -- -- -- --
**** 257 -- 102 1 --
**** 1,819 -- 291 9 --
**** 1,432 -- 177 -- --
**** 3,155 4 540 15 --
**** 714 1 48 -- --

The proportion of livestock is low. Apart from the poultry farms in **** and ****,
the livestock consists mainly of sheep and goats.

Livestock units
AREA Cattle Sheep Goats Pigs Horses Poultry Breeding rabbits
**** -- 56 7 -- -- -- --
**** 7 180 12 29 -- 4,060 --
**** 3 35 15 -- 1 -- --
**** 20 188 71 -- 5 -- --
**** -- 177 64 -- -- -- --
**** -- -- 1 -- 1 630 --
**** -- -- -- 35 -- 8 --

3.9 Architectural and Archaeological Heritage

As regards the architectural and archaeological heritage, the site is located within the
boundary of the nuclear power plant, where there are no outstanding architectural
elements. During construction of the plant, the land underwent the corresponding
excavations and earth movements.

No archaeological remains were detected during the works carried out for
construction of the plant and annexed installations, as a result of which there is
assurance that no possible elements of the archaeological heritage will be affected.

3.10 Landscape

In analysing the landscape, different scenic units may be defined. The area of the site
is located in the so-called moorlands and uplands of ****, its eastern boundary being
limited by the hills of ****. Three scenic units may be distinguished in this area.
These three units are the valley and market gardening areas, the plains formed by the
moorland and the mountainous areas forming the **** hills. A fourth unit, formed by
the slopes of the moorlands, should be included.

Human activity has introduced numerous elements into these scenic units, these
having totally modified the landscape in certain areas.
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The corresponding appendix includes a chromatic study of the landscape around the
site and the scenic units.

3.11 Noise

In the nearest urban areas, the average equivalent levels of noise are approximately
10-12 dB(A) higher during the day than during the night, this value being
characteristic and representative of variations in noise levels for the degree of activity
of the community.

In the areas located close to the roads and the plant itself this difference is 4-6 dB (A)
since, although the levels of background noise decrease, the maximum levels
generated by transitory events (for example, vehicles) contribute largely to the total
equivalent level. Also detected as sporadic sources of sound were aircraft, agricultural
machinery (tractors, etc) and, in the urban centres, musical equipment, domestic
animals and other non-identified noise.

In view of its contribution to the environmental levels of sound, special mention
should be made of the plant public address system. Indeed, both the call signal and
subsequent spoken message may be heard quite clearly at points located at some
distance from the plant itself. The measurements performed at the weekend show
similar results to those obtained on working days.

At certain points and during certain measurement periods a slight increase in sound
levels may be appreciated as a result of increases in road traffic, this being more
significant at points located close to roads. At those points in which characteristic
sources of noise, other than traffic, were detected, the sound was magnetically
recorded for subsequent analysis in the laboratory, in terms of levels of sound
pressure in bands of 1/1 octave.

The results of measurements performed at points located along the external perimeter
of the nuclear installation’s double fence show equivalent sound levels between 52
dB(A) and 79 dB(A). It is quite clear that the different acoustic power of the sources
of noise existing at the plant at the moment of measurement, their location within the
plant and the acoustic shielding provided by the buildings themselves are the cause for
this significant variation in level.
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4 IDENTIFICATION AND EVALUATION OF ALTERNATIVES

This section will present and assess the potential impacts. It will need to describe the
elements of the project which will generate impacts, the areas of the environment
(including socio-economic areas) which may be affected and the nature and likely
extent of these impacts. The detailed discussions of particular potential impacts will
need to describe fully the methodologies employed and the assumptions and
uncertainties included within the assessments.

4.1 Foreseeable Effects of the Project on the Environment

The following should be determined on the basis of the project activities and the data
on the surrounding area, with consideration given to the previous use of the land on
which the project is to be implemented (area of industrial use):

– project activities potentially impacting the environment
– environmental factors potentially impacted

4.1.1 Project Activities with Potential Environmental Impacts

The main activities involved in the decommissioning of a nuclear power plant and
having the potential to cause impact are as follows for each of the alternatives
considered:

Alternative A1 (No action):

– Modification of level of occupation
– Handling of hazardous materials (radioactive and toxic) (and work in monitored

and controlled zones)
– Ceasing of releases of liquid and gaseous radioactive effluents
– Storage of radioactive wastes
– Occurrence of fires
– Possibility of escapes and leakage of contaminating liquids and gases
– Personnel accidents

Alternative A2: Deferred dismantling

– Modification of level of occupation
– Modification of industrial site
– Modification of industrial buildings
– Modification of fencing
– Demolition of buildings
– Construction of new buildings
– Performance of refill and earth movement operations
– Silting and drainage
– Recycling of waste materials
– Transport of materials
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– Handling of hazardous materials (radioactive and toxic) (and work in monitored
and controlled zones)

– Ceasing of releases of liquid and gaseous radioactive effluents
– Use of rubble or other tips for inert solid wastes
– Storage of radioactive wastes
– Occurrence of fires
– Possibility of escapes and leakage of contaminating liquids and gases
– Personnel accidents
– Structural failures due to the action of external agents (earthquakes, flooding,

sabotage).
– Surveillance and control operations.

Alternative A3 (immediate dismantling):

The activities corresponding to this alternative which might cause an impact are the
same as those involved in alternative A2, with the exception of surveillance and
control activities, which in the case of alternative A3 are insignificant.

4.1.2 Identification of Potentially Impacted Environmental Factors

Identified below are the potentially affected environmental factors, with their
respective impact indicators:

Physical environment

Air:

Indicators: concentrations of toxic radionuclides and dust in the gaseous effluents and
the atmosphere.

Noise:

Indicators: level of acoustic intensity or pressure, affected population (human and
animal).

Land and Soil:

Indicators: surface concentration of contaminants and soil loss (volumes of
contaminated soil removed during cleaning) and modification of run-off from the
restored surface.

Surface waters

Indicators: concentrations of contaminants in releases of liquid effluents, water
consumption, changes in temperature gradient.
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Flora:

Indicators: extent of plant coverage and riverside vegetation, areas in danger of
contamination or fire.

Fauna:

Indicators: habitat, noise levels, species in danger of extinction, migration routes.

Landscape.

Indicators: perceptual, morphological and chromatic changes due to total or partial
demolition and maintenance and/or construction of structures.

Socio-economic environment

Land use:

Indicators: surface area of site, on which restrictions on use will be fully or partially
removed.

Cultural:

Indicators: historic-artistic values, archaeological remains.

Infrastructures:

Indicators: changes to transport network and levels of use, power supply.

People (health)

Indicators: radiation doses, levels of radioactive contamination and levels of
concentration of toxic products in the environment, for both the workers involved in
decommissioning and the population, relaxation (noise levels).

Population and economy:

Indicators: changes in local revenues from special taxes and levies and level of
unemployment, changes in population activity.

4.1.3 Effects on Environmental Factors and Impact Identification Matrixes

The effects produced by the project activities on the environmental factors identified
in the previous section are presented in an Effects Identification Matrix for each of the
alternatives considered.
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As may be observed, the project activities causing an impact are far fewer in
alternative A1 than in the other two. In alternatives A2 and A3 they are the same,
differing only in their quantification and in the duration of off-site releases of liquid
and gaseous effluents: in alternative A3 they are of higher intensity but their duration
is limited to the dismantling period, while in alternative A2 they are lower in intensity
during the initial dismantling phase but their duration extends throughout the period
of safe storage and deferred dismantling.
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4.2 Analysis and Evaluation of Impacts

The main effects of the project on its environment have been selected from the
identification matrixes shown in the previous section. Analysis of these effects, which
have been differentiated into those with radiological and non-radiological
consequences, are included in the following sections.

4.2.1 Non-Radiological Impacts

4.2.1.1 Effects on air quality

Alternative A1 does not foresee the release of non-radioactive gaseous effluents
which might have an impact on the quality of the air. This impact will be significant
in alternatives A2 and A3.

During the works necessary for performance of the dismantling project for
alternatives A2 and A3, a series of buildings will be demolished, this implying the
generation of noise and the emission of dust as a result of disassembly of the metallic
parts and demolition of the concrete structures using methods such as balls, hydraulic
or pneumatic hammers, etc. The use of explosives is not ruled out in the case of
buildings located at some distance from the reactor building. The use of explosives
will be limited and techniques minimising the production of dust will be applied.

Furthermore, rubble, fundamentally concrete, will be crushed for subsequent reuse as
refill material, this reducing the volume of materials required to leave the site for
other suitable facilities.

Another activity causing an impact consists of the different movements of machinery
for transfer of the different rubble and other materials throughout the dismantling
process, up to temporary or definitive disposal.

The use and storage of toxic or hazardous products, such as solvents, lubricating oils,
etc., are subject to specific controls in order to prevent the production of aerosols and
the possibility of fire.

Finally, the most important potential source of atmospheric emissions would be a fire.
The dismantling project includes a Fire Protection Plan based on the prevention of
risk more than on fire detection and extinguishing, despite which the resources
required for both the rapid detection and extinguishing of fires are available.

Emission of dust

This effect may be significant in the case of dismantling alternatives A2 and A3, and
practically non-existent in the case of A1.

The non-radiologically contaminated metallic scrap obtained during the disassembly
of buildings will be temporarily stored on site for subsequent conventional
management. Other demolition materials such as concrete rubble, bricks, will be
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crushed, where appropriate, by conventional machinery in order for them to be used
for the refilling of gaps on site, following the reduction of their volume.

As a result of demolition and subsequent crushing, there is a possibility for the
atmospheric release of particles which, given their large grain size, do not become
particles in suspension and which are, therefore, deposited in areas close to the work
site. Nevertheless, given the characteristics of the climate in the area, the particles
may be dispersed off-site, as a result of which it would be necessary to take a series of
measures (e.g. filters, faring of conveyor belts, watering) considerably reducing this
impact, to the extent that it become insignificant.

Conventional demolition is performed once the radiological content of walls and
floors has been removed by means of scarifying machines fitted with local suction and
filtering of the dust produced during this operation. Releases of radioactive dust will
thereby be eliminated.

A distinction may be made between the following in conventional demolition and in
the removal or use of rubble:

•  Wall and floor demolition work and transport of rubble.
•  Concrete rubble crushing for reuse as refill material.

Estimates of the quantity of dust released to the atmosphere and the possible
concentrations at different locations are based on the data included in Ref. 1. These
data should be interpreted as conservative average values and may undergo major
variations depending on the demolition techniques used. The operation giving rise to
the highest source term is the crushing of rubble using a percussion hammer.

In the case of alternative A3, a volume of conventional rubble of approximately
105,000 m3 is estimated as a result of the demolition to be performed during
dismantling, equivalent to some 160,000 tons of concrete, which will give rise to a
conservatively estimated source term, 24,000 kg (0.015%) of dust released to the
atmosphere by rubble crushing operations, most of which will be deposited in the area
close to the percussion hammer, which is the tool best adapted for the crushing of
reinforced concrete.

Hammer operators will be subjected to the highest concentration of dust in the
environment. According to the reference document, the following inhalation
parameters are estimated:
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- Maintenance labourer concentration 36 mg/m3

duration of exposure 150 hours
- Watchman in problem areas concentration 36 mg/m3

duration of exposure 300 hours
- Crusher loader driver concentration 0.36 mg/m3

duration of exposure 900 hours
- Truck loader driver concentration 0.36 mg/m3

duration of exposure 150 hours
- Foreman concentration 36 mg/m3

duration of exposure 300 hours

For the wall and floor demolition work, the average value taken for the concentration
of respirable dust will be 2.0 mg/m3, as indicated in Ref.1.

The aforementioned values will be reduced through the application of preventive
measures, among which mention might be made of the following:

Confinement of the rubble hammering and crushing machine, with filtration or
watering at dust production points.

All workers subjected to the risk of inhaling dust will be provided with the protective
elements required by the legislation in force.

The crushing installation, which is expected to operate for 16 months with an annual
equivalent capacity of 120,000 tons, has a maximum permissible level of dust
emission of 150 mg/Nm3.

With the above source terms of 24,000 kg of dust released to the atmosphere by
crushing operations over a period of 16 months, the average concentrations estimated
at the closest population centres are as follows:

2.2 µg/m3N in population area **** (3 km)
5.5 µg/m3N in population area **** (2 km)
0.3 µg/m3N in population area **** (5 km)

In the case of alternative A2, the quantity of non-contaminated concrete estimated for
the initial dismantling phase is 110,000 tons, and dust generation will amount to
16,500 kg. Assuming that the capacity of the crushing machine is maintained, the
duration of this operation will be 11 months, and the average concentrations estimated
at the closest population centres will be reduced to the following:

1.6 µg/m3N in population area **** (3 km)
3.8 µg/m3N in population area **** (2 km)
0.2 µg/m3N in population area **** (5km)

In both cases, the values are much lower than those indicated in Table B in Ref. 2, 80
µg/m3N (as the median of the average daily values recorded over a year), and the
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annual guideline value of 40-60 µg/m3N (arithmetic average of the average daily
values recorded in a year).

Consequently, for both alternatives A2 and A3, the effect of this activity might be
described as being temporary, negative and minimum.

4.2.1.2 Increase in noise levels

This will be significant in both alternatives A2 and A3.

The most unfavourable scenario implies the highest accumulation of machinery in
space and time, this having been located at the points closest to the perimeter of the
site, since these would be the positions transmitting the highest acoustic levels to
hypothetical receivers located to the north of the site.

As regards the type of machinery, consideration has been given to two groups:
- Fixed machinery (concrete crusher, scrap handling crane, concreting plant,

ventilation equipment)
- Moving machinery (cranes, trucks, tractors, loading machines, dumpers, hammer

demolition machine, electricity generating groups)

As regards noise-generating activities, the following have been considered:
- Transport on site
- Handling and treatment of waste materials (metallic scrap and concrete rubble).
- Loading and unloading impacts
- Slip impacts

In the worst-case scenario, with all the machinery operating simultaneously, the
resulting noise level is 105.8 dB (A) at 10 m from the centre of gravity of the sources.

Considering the effects of distance and of the screening provided by the terrain, sound
levels are reduced to 53dB(A) at 500 m in a NW direction, to 56 dB(A) at 2,000 m in
a SW direction and to 64dB(A) at 500 m in a NE direction (closest population areas),
as a result of which it may be concluded that there is no impact on either the human
population or the fauna.

4.2.1.3 Effects on soil

This effect may be generated by the demolition of buildings and the use of rubble for
refilling of existing gaps. These activities are performed only in alternatives A2 and
A3, and will be greater in extent in 3.

In both alternatives, part of the site released on completion of the dismantling works
will have been decontaminated in order for it to be declassified as a nuclear site, and
the buildings located in this area of the site will have been demolished, except those
required by the owner. The clean rubble will be conditioned in the trenches existing
on site, which will be suitably reprofiled in an attempt to maintain the original
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orography of the terrain, or as required by the owner. If surplus rubble exists, it will
be sent off site to authorised tips.

Following completion of refilling work, the site will be levelled and compacted in
such a way as to allow it to fulfil the industrial uses required by the owner.

It should be remembered that the rubble covering layer is fully conventional, and is
used only for reprofiling of the terrain and conditioning of the surface soil. This
material does not provide a barrier to radioactive products, since the refill is
conventional.

In alternative A2, the containment building and auxiliary buildings required for its
maintenance will produce loads on the soil equal or similar to those existing with the
plant in operation.

The restoration and recovery of the released area, from the alterations undergone
during plant construction, operation and dismantling, will be compatible with the
current classification of use.

In conclusion, the effect produced by demolition and refilling of gaps created during
demolition will be temporary, minimum and positive.

4.2.1.4 Effects on water

The possible impacts will be produced on the groundwaters or on the surface
watercourses.

4.3 Groundwaters

Given the characteristics of the underground basins described in section 4.3.2, no
significant impacts are expected.

In the case of alternatives A2 and A3, all activities relating to the demolition of
buildings and structures will have practically superficial implications, since in the
most unfavourable case the buildings to be demolished, following complete
decontamination, will be cleaned to a suitable level below the natural level of the
terrain. The deepest demolition activities will be located in all cases above the water
table and separated by several metres.

The refill off on-site trenches with clean rubble from demolition will be compacted
over the foundation slabs of the deepest buildings, which will have been perforated
for drainage. In this way, the leachates from rainwater will follow their natural
infiltration and filtration course through the soil and, in view of the absence of
radioactive contaminants in the rubble, the groundwaters will not be affected.

The plant site is located in an area of average permeability and in the current situation
a large part of the site is covered by impermeable material (cement or asphalt).
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Consequently, the possibility of the aquifer being contaminated by the release of
contaminating substances in alternative A1 is not considered relevant.

The possible effects on the aquifer might arise as a result of the following activities
during the dismantling period (alternatives A2 and A3):

- Accumulation outdoors of conventional materials pending dispatch off-site
- Uncontrolled releases of non-radiological toxic substances arising as wastes from

the installation itself (e.g. fuels, lubricating oils).

In the first case, the contamination might arise as a result of the sweep of rainwater
through the materials. Nevertheless, in view of the permeability characteristics of the
site and the short duration of the accumulation periods, such processes would be
insignificant.

In summary and taking all the above into account, the effect on the groundwaters may
be considered non-existent.

Surface waters

The impacts on the surface waters will be generated fundamentally by releases from
the installation, affecting River A, which is the only release point for the facility.

In alternative A1, the liquid effluent discharge flow and the temperature difference
with respect to the temperature in river A will be lower than during the plant operating
phase, as a result of which this impact will be of little significance and positive.

As regards the foreseeable effects of dismantling on the surface waters, it should be
indicated that the non-radiological releases will not imply any thermal load for the
receiving medium (river A).

Sanitary wastewaters from the personnel washrooms will be released to river A, and
are estimated as follows for the dismantling period (alternatives A2 and A3):

Consumption per person/working day = 0.3 m3

Consumption per person/holiday = 0.2 m3

No of persons foreseen on working days = 300 Persons
No of persons on Saturdays and holidays = 30 Persons

Wastewaters (m3/year)

m3/day day Persons Total year
Working 0.3 x 250 x 300 = 22,500 m3/year
Holidays 0.2 x 115 x 30 = 690 m3/year

Total = 23,190 m3/year
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Along with the wastewaters used for demolition, these sanitary wastes will be
collected in the wastewater network and channelled to the river.

Releases of sanitary wastewaters are estimated to be slightly less than those with the
plant in operation, for which an average number of 400 persons has been assumed,
with peaks possibly reaching 1,500 during refuelling outages.

4.3.1.1 Effects on vegetation

In alternative A1, the effects on the plant life which might arise as a result of the
release of effluents are insignificant, and in all cases lower than those produced with
the plant in operation.

In alternatives A2 and A3, and in view of the fact that all the operations required for
dismantling of the installation will be performed within the site perimeter, no direct
impact will be produced on the natural plant life in the surrounding area.

Indirectly, it might be affected by the release of particles from the crushing machines
used for the concrete and rubble arising from demolition of the buildings, since the
finest particles may be transported by the wind off site and deposited on the
vegetation. The crushing operations will mainly produce particles of large size, as a
result of which the possibility of there being particles in suspension which might
subsequently be deposited on the vegetation is minimised. Application of the
preventive measures foreseen for the crushing of the above materials will eliminate
the possibility of such effects on the natural plant life in the area surrounding the
plant.

Furthermore, in these alternatives the plant life may be recovered in those areas of the
site which are released, thus giving rise to a positive impact, which would be greater
in the case of alternative A3.

4.3.1.2 Effects on the fauna

In the case of alternative A1, the effects on the fauna would not be altered with
respect to those produced with the plant in operation.

In alternatives A2 and A3, in view of the activities to be performed for dismantling of
the installations, and mainly due to the fact that these are located inside the plant
perimeter, there will be no interference with ecologically important habitats nor will
there be any direct destruction of individual of larger species present in the area
surrounding the site. The only possibility for alterations to the animal communities
would occur in the area of the river close to the plant in the event of a release of toxic
products due to accidental discharges during the dismantling operations. The
magnitude of the impact of such an event will depend on the quantity and
characteristics of the products released. The application of strict measures in handling
all types of potentially contaminating substances will prevent such events.
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The fauna in the area might also be affected by increasing noise levels, due mainly to
demolition activities and to the movement of transport vehicles and other heavy
equipment. According to the values indicated in section 4.3.1.2, this effect may be
considered insignificant.

4.3.1.3 Effects on the landscape

Is in the case of alternative A1 this effect will be the same as during plant operations.

In alternatives A2 and A3, the demolition of the vast majority of the plant installations
will imply a significant reduction in the built-up volume inside the perimeter, this
positively increasing the visual quality of the surroundings. As regards alternative A2,
it should be noted that the containment building will remain throughout the safe
storage period, constituting the only edifice remaining at the plant. Nevertheless, the
landscaping suitability of this building will reduce the visual impact during this
period.

4.3.1.4 Effects on land and water use

In the case of alternative A1 there is no modification as regards land use (industrial).

In the case of alternative A2, the part of the installation remaining implies the use of a
smaller area of the site, the rest being dedicated to alternative uses in accordance with
the regulations in force. As a result, this alternative has a positive effect on the land,
an effect which may be considered permanent since, as in the case of alternative A1, it
extends throughout the safe storage period (50 years).

In alternative A3 the land occupied by the plant is completely released, as a result of
which the impact will be positive.

As regards the installation’s water requirements, both in the ‘no-action’ alternative,
A1, and the dismantling alternatives (A2 and A3) foresee levels equal to or much
lower than with the plant in operation. Consequently, this effect must be considered
minimum and positive, although in alternative A2 it is permanent (50 years).

4.3.1.5 Effects on infrastructures

The foreseeable impacts on the infrastructures are restricted to the effect that might
occur on the transport network, in relation to increasing densities of heavy vehicles on
the surrounding roads, which might be significant in the cases of alternatives A2 and
A3, albeit of limited duration.

Transport is determined by a series of aspects:

a) Transport of construction materials in the case of new buildings
The only construction activities foreseen are in relation to the fuel storage facility
and minor buildings, or to the modification of existing buildings.
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b) Transport of non-contaminated scrap off site for reuse
If this transport is performed by road, in accordance with the project estimates, the
conventional scrap will amount to a total 14,000 tons. This implies transport by
1,000 trucks of 14 ton each or by 700 20-ton trucks. The average daily transit of
trucks would be about two 14 ton trucks per day throughout the duration of the
works, a figure which is insignificant in view of the average daily intensity (ADI)
in the area surrounding the plant. If the railway were used, interference with rail
transport would be negligible since additional freight trains would be used without
affecting passenger or other freight movements. However, since there is no
railway station close to the site, it would be necessary to use road transport to the
closest station, as a result of which the impact in the area immediately surrounding
the plant would be the same as in the previous case.

c) Transport of casks containing radioactive wastes
The number of casks required for the transport of these wastes will depend on
their capacity. A figure of between 800 and 1,000 containers of 10 ton each has
been estimated, this implying a single daily truck throughout the entire period.
This figure is insignificant in the context of the heavy vehicles currently using the
road system.

In short, the average daily movement of trucks off site will have an insignificant effect
on the transport network.

4.3.1.6 Effects on human population and economy

The effects on the population might be those causing a change in demographic
behaviour patterns, such as migratory movements. These would be related to the
arrival of personnel for dismantling work and to the possible release of personnel
required for maintenance tasks in the shutdown situation, alternative A1, which will
have reduced in relation to the plant operating phase.

In alternative A2 there is an increase in the number of personnel during the initial
years of dismantling (seven years) compared to the shutdown situation, this
decreasing during the safe storage period to levels much lower than those existing
during plant operation and also lower than those involved in alternative A1.

In alternative A3 there is a slightly in higher increase in the personnel during the years
of dismantling (seven years) than that which would exist in the case of alternative A2.
All work would cease on completion of this period. Nevertheless, demographic
variations would foreseeably be negligible.

The exact manpower requirements for the different work activities, the qualification
profiles of the personnel required for each task and the moments at which the
concentration of manpower would be maximum have not been determined.
Nevertheless, it is expected that during the peak periods of the dismantling phase the
personnel required would be slightly higher in number than that assigned to the
installation during the operating phase, as a result of which personnel fluctuations
resulting in a substantial increase in the resident population are not expected.
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The effects on the economic system might be of various types:

– On family employment and income
– On agricultural production
– On the production of the agricultural and foodstuff industries

Impacts on employment and the income of families might arise as a result of the use
of contract personnel during dismantling. Nevertheless, in accordance with what is
indicated above in relation to the effect on the population, this effect will not be
significant.

Some impact on agricultural production will result from the action of the dust and
small particles which, entrained by the wind, will be deposited on crops. This effect
may be considered to be insignificant, in view of the distance between the crops and
the plant and other levels of deposition estimated.

The possible effect associated with the agricultural and foodstuffs industry would be
indirect, due to the impact on crops as a result of possible contamination by dust
produced during demolition and the crushing of concrete. In view of the insignificant
impact on crops, this effect is expected to be zero.

4.3.1.7 Accident situations

The most relevant accidents which might occur are fires and personnel accidents.

The effects of a fire might be significant on the plant life and landscape.

Personnel accidents might have their maximum impact during the equipment
disassembly and building demolition phases.

The protection measures implemented will reduce the possible impact of these
situations.

4.3.2 Radiological Impacts

The detailed technical aspects of the potential radiological impacts are included in the
Nuclear Safety and Radiological Protection Study, which accompanies the project as a
mandatory document for this type of installations. These studies were prepared
primarily for submission to the appropriate regulatory body but have also been used as
a reference document for this EIS.

In the case of alternative A1, the possible radiological impact would be lower than
that caused by the plant in operation.

In the alternatives A2 and A3, performance of the dismantling activities, including the
safe storage phase in alternative A2, might lead to a radiological impact for the
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population as a result of two causes: normal performance of the operations and the
possible occurrence of events or accidents during such performance.

The first would occur due to the fact that certain activities imply the release of
contaminants, either in gaseous form to the environment of the working area or in
liquid form to a liquid medium, which would subsequently be released to the external
environment as radioactive effluents. The possibility of an impact on the members of
the public off site arises through such releases.

The second would be due to the possibility of events or accidents causing non-
scheduled releases of radioactive effluents off site.

The conditioning of installations required for the initiation of dismantling activities
will not imply any radiological impact, since no activities will be performed in
contaminated systems or buildings.

4.3.2.1 Alternative A2 ‘Deferred dismantling’: Evaluation of off-site radiological
impact

In the case of alternative A2, any potential release would be small compared to those
which might occur during plant operation due to the non-existence of irradiated fuel,
the absence or reduction of physico-chemical mechanisms (pressure, temperature,
radionuclide production rate, etc.) that might initiate or increase the extent of releases,
and the fact that the radiological content is mostly inside the containment building, in
the form of decaying activated and/or contaminated materials with a low degree of
lability.

Dismantling of the containment building will not be carried out during the initial
dismantling phase, and this building will remain confined during the safe storage
period (50 years), its dismantling being addressed subsequently. In this respect, and in
accordance with what is indicated in section 2, it should be noted that 99.997% of the
radioactivity is associated with this building, 1.782x105 TBq. The remaining 0.003%
(5.90 TBq of the radioactive inventory of the installation) pertaining to the
dismantling and demolition activities, and that the foreseeable radiological impact of
this alternative is basically associated with management of this last quantity.

Consideration will be given also in this alternative to leakage from the containment
building during the safe storage period.

During the dismantling activities, the radioactive effluents resulting from performance
of the following activities will be released to the environment:

- Dismantling of contaminated components.
- Management of the wastes generated.

The dismantling activities include disassembly, in situ cutting operations, the in situ
decontamination of equipment and the transfer of elements to the destinations defined.
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The waste management activities include the cutting of elements in the workshop, the
characterisation, handling and conditioning of wastes and the storage of wastes in
temporary deposits and locations, as well as in situ wall decontamination activities
and that decontamination of equipment in the workshop.

In the case of alternative A2, radioactive waste management during the initial
dismantling phase concludes with dispatch to the corresponding disposal centre of
about 0.003% of the inventory, implying that this activity would no longer be present
on site at the beginning of the safe storage period.

Any radiological impact outside the installation, causing exposure to radiation doses
by the people living around the plant, will be due to the release of liquid or gaseous
effluents generated during the aforementioned activities. The effluents would reach a
certain degree of concentration in the environment, depending on the characteristics
of the receiving medium, constituting a path for the irradiation of people.

The following sections describe the possible radiological impact off-site caused by
dismantling work.

Gaseous effluents

Source term

The releases of gaseous effluents of radioactive content produced by dismantling
operations will generally be channelled to a single point of discharge.

The source term considered is constituted by the total maximum β/γ activity released
in one year, as a result of cutting and decontamination work.

Leakage from the containment building is considered to be insignificant compared to
the total activity released during the dismantling operations.

It is assumed that during the safe storage phase the annual leakage from the
containment building will be approximately 10% of that occurring during the
dismantling operations.

The calculations of the impact of gaseous releases has not included for the effects of
purification and filtration equipment, although in practice this is installed.
Consequently, it is assumed that all the aerosols generated are released off-site
without any treatment. This is a conservative assumption and the actual impacts
would be significantly less.

Assessment of transfers to mankind

The dose calculation takes the following exposure paths into account:

- External exposure due to activity deposited on the ground.
- Internal exposure due to the inhalation of contaminated air.
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- Internal exposure due to the ingestion of contaminated foodstuffs (greens and
other vegetables, milk and meat).

Assessment of the off-site radiological impact is performed by calculating the dose to
the most exposed individual in the different population groups in the surrounding area
(e.g. breast-fed babies, children and adults).

Highly conservative assumptions were made in the calculations such that the most
exposed individual is assumed to be located at the point on the site boundary at which
the dispersion factor and the deposition factor are at their greatest. It is also assumed
that the foodstuffs have been produced at the same point. Actual impacts will be
significantly lower.

Liquid effluents

Source term

The only point of discharge of radioactive liquid releases at the nuclear power plant is
river A.

The project includes a set of measures associated with the management of the liquids
generated, including radiological and administrative controls ensuring that the
methods and procedures used prevent the appearance of points of generation,
minimise production and allow liquids with a radioactive content to be collected and
channelled safely towards the liquid effluent treatment system.

Potentially radioactive releases to river A during the dismantling activities might arise
from the following:

- Collection in or removal from certain potentially contaminated pits and sumps.
- Effluents from the in situ decontamination of materials.
- Effluents from the decontamination workshop and/or laboratories.
- Effluents from contaminated laundry and showers.

All these effluents arising from dismantling will be channelled to the surveillance
tanks, in which they will be stored for examination prior to discharge, this occurring
following dilution, regardless of whether they have been treated (filtration and/or
demineralisation) or whether they have been discharged directly.

Assessment of transfers to mankind

Dose calculation takes into account the following hypotheses and exposure paths:

- No consideration is given to decay of the nuclides.
- Internal radiation due to the ingestion of fish.
- Direct radiation due to contamination deposited on the ground.
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The population groups considered are the same as in the case of gaseous effluents, the
most exposed individual being a person eating fish caught in the most conservative
area.

Effluent limitation, surveillance and control systems

The proposed release limits for offsite radioactive discharges and resultant doses have
taken full account of the ALARA principle (whereby doses are kept As Low As
Reasonably Achievable). These limits are subject to approval by the nuclear regulator.
In order to ensure that the proposed limits are not exceeded and that the doses are as
low as reasonably achievable, an effluent surveillance and control programme has
been established.

4.3.2.2 Alternative A3 ‘Immediate dismantling’: Assessment of off-site radiological
impact

The fundamental difference between this alternative and the previous one is that in the
latter case the entire radiological inventory of the installation will be managed, and
sent to the waste disposal centre.

It is estimated that in this alternative the total activity discharged in a year may be
some 100 times higher than in the case of alternative A2, but that protection measures
limiting these releases, and consequently the dose to the most exposed individual, will
be applied. It has been estimated that these doses will be approximately double those
corresponding to alternative A2.

4.3.2.3 Summary of estimated doses

The hypotheses and the performance of calculations and results obtained are included
in the project Safety Study.

The following table summarises the estimated values of effective population dose
calculated for all exposure paths:

Alternative A1EMISSION PATH

Individual population dose (µSv/year)
Gaseous effluents 3.0
Liquid effluents 4.0
Total 7.0
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Alternative A2
Individual population dose (µSv/year)

EMISSION PATH

Initial
dismantling

Safe Storage Deferred
dismantling

Dismantling
Operations

9.0 - 3Gaseous
effluents

Containment
Leakage

- 1.0

Liquid Effluents 45 15
Total 54 1.0 18

Alternative A3EMISSION PATH

Individual population dose (µSv/year)
Gaseous effluents 18
Liquid effluents 90
Total 108

As may be observed, all the values estimated are below the annual dose limit
established. Furthermore, as may be appreciated in the description of the project, the
collective occupational doses estimated for the different alternatives are as follows:

A1: 0.31 man Sv, for year1 and 0.01 for each successive year
A2: 5.6 man Sv, for initial dismantling, 0.14 for the safe storage period and 0.5
Man Sv for deferred dismantling
A3: A total 11 man Sv

Collective population doses:

A1: insignificant, since no significant effluent releases are foreseen and no
wastes are transported off site.
A2: 0.15 Man Sv
A3: 0.2 Man Sv

In the last two cases the doses are due fundamentally to the transport of radioactive
material outside the installation.
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5 SELECTION OF PREFERRED ALTERNATIVE

If more than one option was brought forward for detailed assessment then this section
will describe the process whereby the final preferred alternative was selected. There
will need to be a full justification of the basis of the selection and a description of
ways in which the various factors, including public opinion, were taken into account.

The methodology adopted for the selection of the preferred alternative consists of a
qualitative impact assessment consisting of the main impacts identified, in which the
identified impacts are qualified on the basis of the characteristics appearing in the first
row. This process was closely addressed during the early part of the consultation and
public participation process, an overview of which is provided in Appendix A [not
included with this document].

The assessments for this project indicate that the preferred alternative is A3
(immediate dismantling), followed by A2 (deferred dismantling) and finally A1 (no
action). The basis for the selection of A3 is:

– Alternative A1 does not include dismantling of the plant and therefore it does not
completely reduce effluent releases or the risk of accidents associated with the
existence of radioactive material on the site. In addition it does not result in visual
improvements or the release of the land implied by removal of the plant. (In any
case, the net impact of this alternative is positive, since it takes into account the
environmental benefits derived from interrupting power operation of the plant).

– Alternatives A2 and A3, on the other hand, do achieve the above benefits, since
their complete performance implies the disappearance of the plant and of all the
impacts and risks associated with its presence, also implying the important
advantage of releasing land for other uses, to the benefit of the population in the
area.

– Alternative A3 achieves these benefits in the minimum possible period of time,
this also implying greater negative impact deriving from the performance of
dismantling. Alternative A2, on the other hand, delays completion of the project,
thus achieving a reduction in the impact of dismantling performance but also
delaying the maximum benefits obtained from disappearance of the plant.

– From the analysis it is concluded that alternative A3 is preferred on the basis that
the negative impacts deriving from short-term dismantling are more than
compensated for by the immediate benefits of disappearance of the plant, while it
is not clear that the dose and cost savings achieved through dismantling after a 50-
year period of decay compensate for the disadvantages of certain of the plant
buildings containing radioactive materials remaining on a site that cannot,
therefore, be fully released.
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6 IMPACT MINIMISATION AND MITIGATION MEASURES

This section will describe what design changes have been made and what other
measures are proposed to minimise and mitigate the potential negative impacts.
Measures taken to maximise the potential benefits of the project should also be
described.

Although each of the decommissioning alternatives implies the performance of a
series of corrective measures, a generic set of measures for the mitigation of the
possible negative impacts produced might be drawn up, applicable to any of the
alternatives depending on the activities performed. These measures may be described
as follows:

Minimisation of exposure to radiation (ALARA principle) and contaminants,
through the efficient performance of the programmes required by the standards in
force in relation to Radiological Protection and to the Prevention of Occupational
Risk, these needing to be sufficiently rigorous and detailed. Also through the use of
remote handling techniques (remote manipulators and closed-circuit television) and/or
robots.

Minimisation of emission of contaminants to the atmosphere, by means of the best
available economically viable technologies. These techniques should include the use
of emission removal systems, high-efficiency filters, dust emission control measures
such as mobile covers, confined enclosures, spraying with coagulant and fixing
solutions and the careful planning of dust-generating material handling and transfer
operations.

Minimisation of releases to surface waters and of concentrations of contaminants
in such waters, through the recycling and reuse of waste waters for the conditioning
of solid radioactive wastes and/or their treatment using the best and most
economically feasible technologies available.

On-line control and tracking of the production and location of waste materials
associated with methods promoting their recycling or reuse.

Safe layout of the main areas (those containing larger quantities of materials and
implying a higher degree of risk) for the handling and storage of waste materials
(radioactive, toxic, inert). These areas should be provided with construction
characteristics and equipment preventing flooding, leakage or uncontrolled or
inadvertent releases and, in the event that such phenomena were to occur, ensure their
confinement and control. The design of these areas shall incorporate preventive
measures for risks of uncontrolled access and fires.

Minimisation of the need and extent of land used for the storage of radioactive
wastes and installations during the safe storage period. In this respect, waste
production minimisation techniques should be extensively used, such as detailed
identification and characterisation of materials prior to dismantling, classification at
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the point of origin, elimination of intermediate management stages, decontamination
prior to dismantling, treatments with minimum secondary wastes, the prevention of
crossed contamination and recontamination through the control of contaminated
materials and their transport vehicles. The number of potential sources of risk should
be reduced, preventing the dispersion of storage areas and intermediate deposits, with
subsequent transport requirements.

Application of a flexible programme for protection against fires. The
characteristic of flexibility is an essential element given the evolution of the plant
situation during dismantling.

Use of available operating personnel and promotion of subcontracting in areas close
to the plant.

Generalised use of silencers on vehicles and machinery and minimisation or exclusion
of blasting operations.

Adequate personnel training and retraining, this to be extended to all levels and
parts of the organisation.

Landscape integration: on the basis of the analysis of the landscape included in the
environmental inventory, a design has been defined for adaptation of the buildings
required for the safe storage phase.
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7 ENVIRONMENTAL SURVEILLANCE

This section will detail the proposed on-going monitoring of the environment as the
project proceeds and after completion to ensure that the actual situation is within the
range of the predicted evolution of the site. This is necessary (i) to ensure that impacts
do not exceed acceptable levels and (ii) to provide input to future, similar projects.

The general objective of the Environmental Surveillance Programme is to establish a
system that guarantees compliance with environmental, health and safety standards
and ensures implementation of prevention and mitigation measures contained in the
EIS in order to allow for the following:
- determination of real effects;
- direct tracking of work;
- monitoring of compliance with the environmental protection prescriptions

included in the chapter on mitigation measures; and
- provision of data for the preparation or calibration of models predicting existing

and/or residual contamination.

7.1 Environmental Surveillance Plan

The objective of the Environmental Surveillance Plan is to contrast, by means of in
situ measures, the hypotheses applied in order to (i) estimate the source terms of
possible conventional impacts due to the emission of particles of dust and noise, and
(ii) check the evolution of these impacts in order for the necessary corrective
measures to be taken in the event of significant deviations with respect to the
forecasts.

7.1.1 Parameters to be Controlled

Given that the possible impacts are limited to the quality of the air and waters, the
parameters to be monitored are as follows:

7.1.1.1 Parameters relating to air quality

– Concentrations of dust particles
– Levels of acoustic emissions

7.1.1.2 Parameters relating to the control of liquid releases

– pH
– Solids in suspension
– Total ammonium
– Total residual chlorine
– Biological oxygen demand
– Total phosphorus
– Nitrites
– Non-ionised ammonia



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 2.1 June 2001

Page 68

– Total zinc
– Soluble copper
– Dissolved O2
– Volume released

7.1.1.3 Parameters relating to water quality

– Control of possible leachates from conventional materials stored outdoors
– Solids in suspension
– Oxidisable materials
– Soluble salts
– Total phosphorus
– Nitrogen

7.1.2 Measuring Points

7.1.2.1 Air

The measuring points are located in the most unfavourable directions and in areas
close to population centres.

Sector Location Distance (km)
NE **** 3
NW **** 2
SW **** 5

7.1.2.2 Water

Rainwater collection box

7.1.3 Frequency

7.1.3.1 Air

The frequency will be monthly, except when activities with the potential to generate
impacts are performed, in which case it will be weekly or even more frequent.

7.1.3.2 Water

Measurements will be performed prior to each release, whenever there are
accumulated materials.

7.1.4 Methodology

7.1.4.1 Levels of acoustic emissions
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In accordance with the legislation in force in the area of the site, the measurements
shall take the following into account:

– The noise level in the open will be measured at locations in which such noise is
perceived most clearly.

– Noise levels will be determined under meteorological conditions representative of
the measurement location, in all cases using an anti-wind screen.

– The measuring equipment shall be calibrated prior to and following the
measurement.

7.1.4.2 Level of particles in suspension

Particle samples shall be taken with consideration given to the following:

– The so-called ‘high-volume sample’ detailed in the appendix [not included in this
document] is established as the standard technique.

– Determinations performed using other methods shall be considered valid when the
results obtained do not differ by more or less 10% with respect to the standard
technique.

7.1.4.3 Leachates

The parameters will be analysed in accordance with the methods and procedures
specified in relevant legislation, with respect to analytical methods and procedures for
the determination of contamination parameters.

7.1.5 Foreseen values

According to the calculations performed, the values foreseen at the measuring points
are as follows:

Measuring point Noise (dB(A)) Dust (µg/m3)
A2 A3

NE 64 21 29
NW 53 3 4
SW 56 6 8

7.1.6 Corrective measures

7.1.6.1 Noise

If the measured levels exceed those foreseen, the causes will be analysed and the
necessary corrective measures will be taken.

7.1.6.2 Dust particles
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If the levels measured in any case exceed those foreseen, the causes will be analysed
and the necessary corrective measures taken.

7.1.6.3 Leachates

If the levels measured in any case exceed those foreseen, the causes will be analysed
and the necessary corrective measures taken.

7.2 Environmental Radiological Surveillance Plan

During the operating phase of the installation, annual environmental surveillance was
performed, showing the different paths, radionuclides and critical population groups
for each exposure path and due to the different types of effluents.

A similar environmental surveillance programme will be established during the
decommissioning and dismantling phase, in order to detect possible increases in
activity in the environment as a result of the effluents produced during the dismantling
operations and in possible uncontrolled emissions (events and/or accidents), thus
estimating the potential radiological impact caused to the environment.

This programme is based on the regulatory requirements, on the results of surveillance
programmes during previous phases and on the results of the dismantling project
Safety Study. This basis is used to define the exposure paths, population groups and
spectrum of radionuclides to be taken into account as a result of potential releases of
liquid and gaseous effluents.

The results of the surveillance will be included in periodic reports to be submitted to
the regulatory authority. These results will make it possible to establish the correct
surveillance programme for the safe storage period in the case of alternative A2.
Furthermore, there is a permanent environmental radiological surveillance and control
network covering the entire country.

The following table summarises the frequencies of sampling and analysis in the
different media monitored.
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Summary table of sampling and laboratory analysis frequency

EXPOSURE
PATH AND/OR
SAMPLE TYPE

SAMPLING
FREQUENCY

TYPE OF
ANALYSIS

FREQUENCY OF
ANALYSIS

Integrated
environmental
dose

Quarterly Total gamma Quarterly

Dust particles Continuous weekly Total beta
Gamma emitters
Total Sr-90

Weekly
Quarterly
Quarterly

Water vapour in
air

Weekly for one
month every quarter

H-3 Quarterly

Atmospheric CO2 Weekly for one
month every quarter

C-14 Quarterly

Rainwater Quarterly Sr-90
Gamma emitters
H-3

Quarterly
Quarterly
Quarterly

River water Monthly Total beta
Rest of beta
Gamma emitters
H-3

Monthly
Monthly
Monthly
Monthly

Accumulated
deposits on
ground

Annual Sr-90
Gamma emitters

Annual
Annual

Sediments Every six months Gamma emitters
Sr-90

Every 6 months
Every 6 months

Indicating
organism

Every six months Gamma emitters
Sr-90

Every 6 months
Every 6 months

Vegetables Annual Sr-90
Gamma emitters

Annual
Annual

Fish Quarterly Gamma emitters Quarterly
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8 PUBLIC PARTICIPATION AND CONSULTATION

An account of the must be given of the public participation and consultation process.
This must include information on:
- how stakeholders were identified
- who the identified stakeholders were
- how they were involved throughout the EIA process and at which stages
- what their main concerns were and how they were expressed
- how these concerns were taken into account and integrated in the final proposal

and the EIS
- if some concerns and comments were not integrated, the reasons why they were

excluded must be given

An exhaustive description of the process would not be expected but sufficient
information must be presented, including references to publicly available documents,
to establish the legitimacy of the process and the representativeness of the results.
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9 BIBLIOGRAPHY

A comprehensive list of references should be provided to assist the review of the EIS
by both expert reviewers and by the general public. These references should be
publicly available and must be used within the EIS.

1. Meteorological reports on site area
2. Topographic maps of site and surrounding area
3. Map 1:25,000 National Topographic Survey
4. Map 1:50,000 Army Geographical Service.
5. Aerial photographs
6. Geological Map
7. Meteorological Library
8. Lithological Map.
9. Map of the Quaternary Period
10. Soil map.
11. MAP. Map of agricultural types. Scale 1:50,000
12. INIA. MAP. Regional soil maps
13. CEC. Directorate General for Agriculture. Soil Map of the European

Communities.
14. MMA. Water Quality Analysis Annuals. Gauging stations on the River A.
15. Plant intake quality records (Years 1990-2000).
16. Record of plant releases to the river (Years 1975-2000)
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10 INDEX OF APPENDICES

The Appendixes, which are not included with this report, should be used to provide
detailed technical information that supports the EIS but is not necessary to provide a
sufficient understanding of the project or the assessment process. Examples would be
the detailed safety assessment of working practices and the technical background to
mathematical modelling studies.

A. CONSULTATION AND PUBLIC PARTICIPATION
B. EVALUATION OF ALTERNATIVES
C. MAP AND DESCRIPTION OF PLANT, SITE AND SURROUNDING AREA
D. DESCRIPTION OF MAIN BUILDINGS AND STRUCTURES

D.1. Containment building
D.2. Auxiliary building
D.3. Fuel building
D.4. Waste treatment building
D.5. Turbine building
D.6. Control building
D.7. Pump house, cooling water intake and outlet structures and cooling tower
D.8. Tanks, transformers and electrical equipment and cable and piping galleries
D.9. Offices and accesses, stores and workshops

E. FUEL STORAGE FACILITY
F. DETAILED SITE GEOLOGY AND TECTONICS

F.1. Detailed geology of site
F.2. Stratigraphy
F.3. Tectonics
F.4. Soils

G. HYDROLOGY AND HYDROGEOLOGY
G.1. Surface hydrology and quality of surface waters
G.2. Underground hydrology

H. FLORA
H.1. Vegetation

I. FAUNA
I.1. River courses or gallery vegetation
I.2. Cereal plains and moorland
I.3. Wooded areas

J. LANDSCAPE
J.1. Valley bottoms and market garden areas
J.2. Moorland plains
J.3. Moorland slopes
J.4. Mountainous area of chain ****

K. METEOROLOGY
K.1. Wind characteristics

L. NUCLEAR POWER PLANT DISMANTLING PROJECT SAFETY STUDY
M. ENVIRONMENTAL IMPACT DUE TO THE EMISSION OF DUST

PARTICLES DURING NUCLEAR POWER PLANT DISMANTLING
N. STUDY OF ACOUSTIC IMPACT OF NUCLEAR POWER PLANT

DISMANTLING WORKS
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O. STUDY OF AQUIFER ****, FOR GROUNDWATER EXPLOITATION
PROJECT

P. HYDROLOGICAL STUDY OF THE BASIN OF RIVER ****
Q. STUDY OF WATER POINTS
R. PHOTOGRAPHIC INTERPRETATION STUDY OF THE REGIONAL

VEGETATION
S. STUDY OF NOISE IN THE AREA OF INFLUENCE OF THE NUCLEAR

POWER PLANT
T. SOCIO-ECONOMIC STUDY OF THE MUNICIPAL AREAS CLOSE TO THE

NUCLEAR POWER PANT
U. SURVEY AMONG THE INHABITANTS OF THE AREA SURROUNDING

THE NUCLEAR POWER PLANT ON DECOMMISSIONING OF THE
INSTALLATION
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1 INTRODUCTION

There are a number of factors relating to the nature of public participation that have
led to an increasing recognition of its potential role in the EIA process. These largely
relate to either political factors and the functioning of a modern democracy or to the
practical benefits of public participation.

1.1 Political driving forces

When the principles underlying EIA were developed in the late 1960s it coincided
with the growth of participation initiatives in different areas. In fact, public
participation was a fundamental driving force in the development of EIA in the United
States (Wood, 1995).

In the World Commission on Environment and Development’s report, Our Common
Future (WCED, 1987), commonly known as the Brundtland Report, public
participation is recognised as essential for sustainable development. Other
international documents which emphasise the importance of public participation in the
EIA process include Agenda 21 of the Rio Declaration (the UNCED Rio de Janeiro
Earth Summit), the IUCN’s World Conservation Strategy, the EC’s Fifth
Environmental Action Programme Towards Sustainability, the 'Environment for
Europe' process (in the 1996 meeting in Sofia, the UNECE’s Guidelines on Access to
Environmental Information and Public Participation were endorsed, which served as
the starting point for the Aarhus Convention).

International organisations have also acknowledged the need for public participation
in environmental decision-making processes. Examples include the OECD’s
Guidelines on Aid and Environment (OECD, 1992), UNEP’s Goals and Principles of
Environmental Impact Assessment (UNEP, 1987), UNECE’s recommendations to
ECE governments (UNECE, 1991), the World Bank in its Operational Directive 4.01
on Environmental Assessment of the World Bank, in its report The World Bank and
Participation (World Bank, 1994) and in the publication of their Participation
Sourcebook (World Bank, 1995), and the European Bank for Reconstruction and
Development on its Environmental Policy Document (EBRD, 1992).

From a normative point of view, the right for citizens to participate in political
decision-making processes that affect them is an essential element of a democratic
system, whether through elected representatives or direct participation. Participation is
the mechanism through which the values of the population are represented in
decision-making. It is also often seen as a mechanism which permits people to mature
into responsible citizens by working out solutions to the problems that affect their
communities and personal lives, and which finally reaffirms democracy (Barber, 1984
in Webler et al., 1995). This same concept can also be seen as a building of
democratic skills by overcoming feelings of powerlessness and alienation, and
contributing to the legitimisation of the political system (Fiorino, 1989).

1.2 The practical side to participation

The most common practical arguments for public participation are: to legitimise
decisions, to gain support for decisions, to obtain additional technical and background
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information; to identify the key concerns of the affected population; and to avoid or
reduce conflicts and the overall timescale to project implementation.

Experience has shown that public participation in EIA can bring substantial benefits
in eliminating or reducing conflicts and enhancing the quality of the EIA process, of
the projects and of the decisions.

Even if there is agreement on the benefits of public participation and that it should be
an integral element of the EIA process, there are many questions which still need an
answer before putting it into practice, such as:

•  who should be allowed to participate?

•  during which stages should participation occur?

•  how much power should participants have in the decision-making process?

•  when in the process should participation occur?

•  what are the costs of allowing for participation?

•  which methodologies and techniques should be employed?

•  are decisions to be made through majority vote, consensus, or qualified majority
vote?

•  will the participants be representative of the stakeholders?

•  should socio-economic impacts be considered?

The answers to these questions, amongst others, will never be definitive, and will
depend on the specific context (e.g. the type of development, the cultural, political and
socio-economic background etc.).

2 WHAT IS PUBLIC PARTICIPATION?

The concept of public participation is very complex and can be interpreted in different
ways (Rosener, 1983), indeed some experts believe that participation is not
susceptible to a detailed assessment, but only to a description (Council of Europe,
1981). Arnstein (1969) was one of the first to draw attention to the abuse of the term
'participation'. She proposed a classification of participatory practices and drew
attention to the fact that what many call “participation” may actually correspond to
non-participatory practices or to “degrees of tokenism”. Genuine participation is only
seen in a minority of practices.
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light of potential impacts identified in order to eliminate or else mitigate
them'.

From this it may be seen that EIA is inherently a decision-informing process. The EIS
is a document meant to inform the decision-maker on the potential environmental
impacts of the proposed development project so that environmental considerations
form part of the decision. The decision on the EIA does not equate to a final decision
on the development project since this must also take into account other considerations
such as sectoral objectives and requirements.

Within the EIA process, there is broad agreement over the general objectives for
public participation. The objectives of public participation in EIA stated below are
adapted from NATO (1995).

•  identify the public’s concerns and values regarding the proposed development

•  collect more accurate and representative information about the local conditions,
needs and concerns of the affected population

•  reflect the public’s concerns in the Terms of Reference

•  identify alternatives and/or design mitigation and compensation measures

•  assist in the review of the documentation

•  inform the public about actions, consequences and decisions

•  improve overall decision-making

•  obtain feedback on the quality of the proposal

The main elements of a public participation process are shown below. A series of
aspects must be determined for each of the stages in the EIA process. The following
discussion and the guidelines in the main text of Volume 2 will help to define how
best to answer these questions for the decommissioning of NPPs.
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1. Definition of stakeholders
Definition of stakeholders
Criteria to define stakeholders
2. Timing and selection of venue
Time of notification of participation
opportunities
Time allowed to review information
Time allowed for deliberation
Selection of venue
3. Access to information
Information available to stakeholders
Means to access available information
Means of notification of participation
opportunities
Means of notification of interim and final
decisions
4. Public participation mechanism
Criteria for the selection of tools and
methodologies
Use of one-way or two-way
communication
Valid discussion subjects
5. Decision
Means of including public comments in the
decision
Justification of final decision

The general principles of public participation in EIA can be summarised as follows:

•  All persons and groups who feel affected by a decision should have an opportunity
to participate in the EIA process

•  Public participation should occur early in the decision-making process, when it
can be effective and have an impact in defining the project’s design
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•  All relevant information should be made available to all participants

•  Participation should be interactive

•  Participation should be transparent

•  All concerns and comments of the public should be taken into account in the
decision-making process (objective, normative and subjective)

•  All decisions should be justified.

4 METHODS AND TECHNIQUES

The effectiveness of public participation will depend, to a large extent, on the
selection of methodologies and techniques (European Commission, 1999). A variety
of methods and techniques for public participation can be used at different stages of
the EIA process and in different combinations, some of the main ones are described
here, including an indication of their application to the EIA process.

Many methods and techniques for public participation have been proposed; some can
be implemented in different variations depending on the specific mechanisms used
(e.g. public hearings and public meetings) whilst others are more specific and less
flexible in the ways in which they can be implemented (e.g. delphi process).

4.1 'Information-out' methods

There are many methods and techniques that can be used to convey information to the
public. These are useful as elements of a broader public participation scheme to
convey information such as notifications for public hearings, notification of decisions
taken. However, information-out methods and techniques should not be equated to
public participation.

Some of the most common information-out methods and techniques are:

•  Use of the media (e.g. newspapers, radio and TV, Official Gazettes)

•  Printed materials (e.g. brochures, reports, newsletters, etc, displays and exhibits,
direct mailings, postings/bulletin boards)

•  Electronic format (e.g. email newsgroups, internet web sites)

When selecting methods, the objective of communication must be borne in mind.
Some methods might be appropriate in one context but not in another, depending on
the specific characteristics of the location and the public to be reached. For example,
the use of official gazettes are necessary as official notifications, but inefficient in
reaching the wider public. More effective methods might include posting notices, if
this is a common practice in the location, or advertisements in local and national
newspapers. The Internet may prove to be an effective tool for some groups but might
not be appropriate or even available to a large percentage of the population in some
areas.
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4.2 'Information-in' methods

Just like information-out methods, information-in methods are one-way
communication processes that help decision makers find out the views from the
public. When gathering information from the public, the decision maker may or may
not take it into account and feedback may or may not occur but it is clear that a
dialogue is not established by these methods.

Common information-in methods include surveys, polls and questionnaires,
suggestion boxes and invitations to present written comments. Methods such as
surveys, polls and questionnaires are focused towards getting opinions on specific
issues; the questions posed are pre-determined, and the public have little opportunity
to address other issues. One of their main advantages is that they can be representative
of the general population, including the views of the 'silent majority' (Maclaren, 1987;
Wellman and Fahmy, 1985; Milbrath, 1983). However, they do not allow for
feedback nor for active communication to take place and, thus, should be used only as
complementary to other participatory mechanisms (Maclaren, 1987). The same is true
for polls and questionnaires, which are variations of a formal survey.

Suggestion boxes and invitations to present written comments are common methods
that allow the public the opportunity to express their concerns. In order for them to be
effective, information should be adequately conveyed to the public.

4.3 'Two-way communication' methods

Various two-way communication methods have been employed in EIA with various
degrees of success. Their effectiveness depends on the specific context in which they
are applied as well as how they are combined with other methods (one- or two-way
communication methods) and the skill with which they are run.

Because two-way communication is essential to make the EIA process truly
participatory a number of mechanisms are explored in more detail below.

4.3.1 Public Hearings / Public Inquiries

Public hearings and inquiries are formal methods, usually associated with a legal
process. They are used in some EIA systems for projects where there is a high level of
public controversy (e.g. in the UK). Due to the formal atmosphere, participants tend to
take more extreme and adversarial stances than in smaller meetings (European
Commission, 1999; EBRD, 1995).

The formality surrounding public hearings is the root of its main benefits and also its
weaknesses. Those who view them positively claim that they “reassure the spectator
public that the scheme being investigated can withstand attack from all quarters”
(Gariepy, 1991 cited in European Commission, 1999), make the public feel their
participation will be more decisive as it will be recorded (Parenteau, 1988) and that
they provide quick results and are appropriate when consensus is unlikely (EBRD,
1995).

Negative views about public hearings include that the views presented are unlikely to
be representative of the affected public (Heberlein, 1976), they tend to favour the
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participation of people from the social elite (Parenteau, 1988) and they tend to
legitimise the actions and interests of dominant groups (Kemp, 1985). A report
commissioned by the Federal Environmental Assessment Review Office in Canada on
public hearing procedures, concluded that they are long and expensive procedures that
do not promote effective public participation; the report recommends the use of
informal hearing procedures as an alternative (Study Group on Environmental
Assessment Hearing Procedures, 1988). The adversarial nature of public hearing often
results in a bad experience by developers (Connor, 1997) which in turn discourages
them from early consultation (Ng and Sheate, 1997).

4.3.2 Workshops

Workshops are small scale meetings where the main stakeholders work to solve issues
of concern. The number of participants is limited due to the nature of the method, but
can be effective in identifying initial concerns in scoping meetings as well as
specifying the details of specific issues under discussion. Workshops can achieve the
interactive function lacking in public hearings, but may still pose problems of
representativeness (Heberlein, 1976).

4.3.3 Open Houses

Open houses are informal methods held in a convenient location in the community.
People may walk in at any time and the sponsors serve as hosts, distributing
information and answering any questions in a relaxed atmosphere. When leaving,
people should be asked to answer a short questionnaire on their views about the
project. Ideally, open houses should be held 7-10 days after the publication of a
consultation document, so the public has a background to the issues involved
(Connor, 1997).

Open houses have the advantage of giving the public an opportunity to establish an
open dialogue with the developers, which may help reach solutions (Connor, 1997).
Due to their informality, they may prove inefficient if the developers do not have a
willingness to alter their plans, as it is easy to avoid making an objective evaluation of
the comments and concerns presented by the public.

Open houses may prove to be expensive as they need the provision of trained staff
over extended periods (EIA Centre, 1995) and may be most suitable at early stages of
the EIA process (European Commission, 1999). In addition they only reach those
willing and able to attend (as with other methods such as public meetings) (Federal
Highway Administration, 1996).

4.3.4 Public Meetings

Public meetings are less formal procedures than public hearings or inquiries. However
they typically retain the structure of public hearings with a formal presentation to the
public followed by an opportunity to ask and respond to questions.

Public meetings are capable of addressing a large number of people and allow for
immediate feedback. However, they might not give the opportunity to convey very
detailed or technical information or get in-depth views from the public (EBRD, 1995).
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Also, public meetings may be easily dominated by small but vociferous groups
(EBRD, 1995; Wilcox, 1994).

4.3.5 Community Advisory Committees

Community Advisory Committees (also known as Citizens’ Advisory Committees)
are groups of selected people who represent the public’s interests in decision-making.
They are helpful in the sense that they allow the authorities and developers to deal
with a single group representative of a whole community (Lynn and Kartez, 1995).
Canada offers examples of good practice with such Committees in the EIA processes
for uranium mining and in following up the operations of uranium mining (European
Commission, 1999).

One of their main shortcomings are that their alleged “representativeness” of the
community is not real (Hutcheson, 1984; Federal Highway Administration, 1996); the
degree of representation will also depend on how the Committee forms and how its
members are appointed. Another shortcoming of the Committees is that their agenda
is usually defined by the “problem owners”, often leaving aside many important
issues (Vari, 1995).

4.3.6 Citizens’ Juries

Citizens’ Juries are formed by a group of citizens (12-16 ordinarily) randomly
selected to study a specific issue, and paid to act as such. The jury is presented with
the relevant information, which should come from several points of view through
witnesses (Crosby, 1995). The members review the information and can ask for more
information or clarifications from witnesses before issuing their report.

Citizens' Juries have the potential to be an effective way of obtaining informed citizen
input into the decision-making process (Armour, 1995). However, many concerns
have been expressed about their representativeness, due to their small number of
members, e.g. will minorities and special interest groups remain excluded? (Delap,
1998).

Citizens' Juries are interactive and thus suitable for dealing with complex issues;
however, they are expensive, time-consuming to organise and only involve a small
number of people at a time (European Commission, 1999). Also, because they involve
a degree of self-selection it may be difficult to ensure that they are representative of
the affected public.

4.3.7 Alternative Dispute Resolution (ADR)

Alternative Dispute Resolution (ADR) is a conflict management strategy which
encompasses mediation, arbitration and facilitation, as well as other tools to solve
disputes through negotiation, avoiding adversarial processes (New York State Dispute
Resolution Association, 2000). There are two basic types of ADR methods: non-
binding methods (e.g. mediation, negotiation, facilitation) in which assistance is
provided to reach a solution, and binding methods (e.g. arbitration, adjudication) in
which a decision-maker rules on the issues (New York State Dispute Resolution
Association, 2000).
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ADR methods can help discover co-operative relationships and mutual interests
(Shepherd and Bowler, 1997). In litigation-based systems such as in the USA, it is
argued that it brings both cost and time savings and produces decisions more
acceptable to the disputing parties (Bacow & Wheeler, 1984; McCarthy & Shorett,
1984), allowing for win-win agreements to be reached (Fisher & Ury, 1981; Susskind
& Cruikshank, 1987).

These techniques are best employed when specific controversies need to be solved
and not when broad issues are under debate. Thus, they may be useful at scoping,
enabling confirmation of issues under dispute (Stephenson, 1994 cited in European
Commission, 1999) and before the final decisions are made (European Commission,
1999).

4.3.8 Consensus Conferences

Consensus conferences are similar to Citizens’ Juries, but less formal (European
Commission, 1999). In consensus conferences, a panel of lay people (between 10 and
20) are recruited through advertisements and briefed on the subject under discussion
during two preparatory weekends, in order to prepare questions for experts (Institute
of Public Policy Research, 2000). Through a dialogue with experts during 3-4 days,
they gain a scientific and technical understanding, after which a report is produced.
The process is also open to the public who wishes to make questions.

4.3.9 Participatory Rural Appraisal

Participatory Rural Appraisal (PRA) is a public participation process based on the
principle of empowering the community, achieved through confidence building and
capacity building (Duangsa, 1996). PRA is best distinguished by the use of graphic
representations created by the community that legitimise local knowledge and
promote empowerment (International Institute for Sustainable Development, 2000).
Its five main elements are: (1) empowerment (based on knowledge generated by the
local population); (2) respect; (3) localisation (by extensive and creative use of local
materials and representations); (4) enjoyment and (5) inclusiveness (International
Institute for Sustainable Development, 2000).

PRA has been mainly used in developing countries although it has also been used in a
European context (e.g. in Scotland as part of a rural development forestry programme)
with positive results, albeit with some reluctance by Scottish organisations (Inglis and
Lussignea, 1995 cited in Szymanski and Colletti, 1998).

PRA can make use of diverse techniques throughout the appraisal process, such as
mapping techniques, seasonal (time-line) analysis, reflection on data, cause-effect
analysis, etc. (Duangsa, 1996). PRA is a powerful tool for public involvement,
allowing them to undertake their own appraisal, analysis, action, monitoring and
evaluation of a project (Chambers and Guijt, undated cited in European Commission,
1999).
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4.3.10 Focus Groups

A focus group is a tool borrowed from market research and used to gauge public
opinion. Focus groups consist of small group discussions between individuals (either
designated or randomly selected) and with a professional leadership (Federal
Highway Administration, 1996). It has the advantage of offering an informal
atmosphere which encourages participation to explore issues in depth, supplementing
other forms of public involvement (Federal Highway Administration, 1996). Focus
groups are relatively inexpensive and are not time consuming as they can be organised
in a couple of weeks and last 2-3 hours.

However, focus groups only provide qualitative responses, may not be representative
of the population and do not bring consensus (Federal Highway Administration, 1996;
EBRD, 1995). Focus groups are useful when used in combination with other methods
which promote a wider participation of interest groups and of the general public.

4.3.11 Other Methods

There are many other methods (often variations or combinations of the same) which
have been proposed and used in various situations. It is not the purpose of this
document to draw a catalogue of participatory methods, and other options are only
listed:

•  Informal Consultations

•  Requisite Decision Modelling (based on computer modelling, see Australian EIA
Network, 1994).

•  Deliberative Opinion Polls (involving measurement of opinions before and after
information is provided, experts are questioned and deliberation is made in small
groups) (see Delap, 1998; Institute of Public Policy Research, 2000; and European
Commission, 1999).

•  Electronic Methodologies (see Institute of Public Policy Research, 2000).

•  Field Offices (to provide local interaction) (see EBRD, 1995).

•  Interviews with Key People (see EBRD, 1995).

•  Workbooks (a type of questionnaire where people are asked to give information
about the local situation and evaluate different options presented to him/her) (see
EBRD, 1995).

•  Samoan Circle (to facilitate the discussion of controversial issues when large
numbers are involved) (see EBRD, 1995 and Federal Highway Administration,
1996).

•  Consultation Papers.
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•  Task Forces (advisory groups tending to focus on one specific topic) (see EBRD,
1995).

•  Planning Cells (similar to Citizens’ Juries) (see EBRD, 1995; Dienel and Renn,
1995; Seiler, 1995).

•  Roundtables (see MIO-ECSDE, 1998).

4.4 Techniques

There are various techniques which can be employed when using different public
participation methods in order to encourage participation, evaluate issues and promote
consensus. Techniques can be broadly classified as either problem-solving techniques
or consensus-building techniques.

4.4.1 Problem-solving techniques

•  Brainstorming

•  Charette, a meeting in which, within a specified time, participants work intensely
to reach a solution and where the leader’s responsibility is to bring out all points
of view from concerned local residents, agency representatives and experts
(Federal Highway Administration, 1996)

•  Nominal Group Process, designed to help groups generate creative ideas,
information and consensus (participants first generate ideas and then report them
to others; these are ranked and reported)

•  Simulation Game, designed to allow people to simulate the implications of
particular decisions; they help individuals understand the positions of other parties

4.4.2 Consensus-building techniques

•  Delphi process, for consensus-building among experts, through the use of iterative
questionnaires (see EBRD, 1995 and Federal Highway Administration, 1996)

•  Unassisted negotiation

•  Mediation

•  Arbitration

4.5 Selecting Methods and Techniques

The selection of specific methods and techniques will depend on the specific context.
Bush (1990) has stated that “rigid application of a generic model could result in
collecting data and taking actions that are not relevant to the specific project, and
possibly missing other aspects that are critical to the specific project but not included
in the generic model”.
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Factors which will influence the selection of a method include the legal requirements,
the objective of the exercise, the particular stage of the EIA process, the specific
context in which it is to be applied (political, cultural and socio-economic), the
information available, the significance (local, regional, national, international), and
the available time and resources.

It is important to bear in mind that different methods might be necessary at different
stages of the EIA process and that different complementary methods within one
specific stage might also be necessary in order to have an adequate public
participation programme.

The decommissioning of a NPP will clearly be much less controversial than
construction. Indeed, the local community may oppose the decommissioning if the
NPP is a major employer for the community. NPPs are often located in economically
disadvantaged areas and work-related issues will most likely arise, especially if the
community has not engaged in a diversification of economic activities.

With regard to environmental concerns, these are often related to economic and
employment issues, visual impacts of the remaining structures, safety issues over
radiation exposure of workers and the time frame chosen for full dismantling.

Unlike other types of projects (e.g. waste management), the low degree of potential
controversy in the decommissioning of NPPs offers an opportunity for consensus to
be reached. The selection of methods should be focused towards obtaining the best
solution to all parties, consistent with technical feasibility criteria, expectations of the
population and minimum environmental and socio-economic impacts.
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1 INTRODUCTION
The Appendix focuses on the identification of features of environmental impact for
the decommissioning of nuclear facilities such as research reactors, nuclear fuel
manufacturing, and other nuclear installations which are different from the types of
facilities considered in the main study (nuclear power plants and commercial
reprocessing plants). The main objective is to identify features which may be unique
to other the decommissioning of these other types of facilities in order to assist in the
application of the guidelines to the decommissioning of other nuclear installations.

1.1 Background
Worldwide, there are more than 300 research reactors operating today, including
training, test and prototype reactors and critical assemblies. In addition, there are more
than 40 nuclear fuel fabrication facilities, more than 20 spent fuel storage facilities,
and several radioactive waste treatment facilities. All of these nuclear facilities will
eventually need to be decommissioned; but most have not been designed or operated
with decommissioning in mind.

During the lifetime of a nuclear facility, decommissioning is a definite phase which
begins with the final closure of the facility and could end with the release of the site
for unrestricted use.

Regardless of why a facility is permanently shut down, the three commonly accepted
options in decommissioning are as described by the IAEA in its document Technical
Report Series Nº 230, Decommissioning of Nuclear Facilities: Decontamination,
Disassembly and waste Management (1983):

•  No Action, implying maintenance of the shutdown situation

•  Long-term or ‘safe’ storage, which entails modifying the installation in order to
keep it in a situation of waiting for a period of between 10 and 40 years, with a
view to subsequent dismantling and unconditional release of the site.

Options can include the dismantling of some parts of the plant, usually externally
accessible areas, while placing others, particularly the reactor core, into a safe
enclosure mode. Most options consider the safe removal of the nuclear fuel and
operational radioactive waste early in the decommissioning phase in order to
obtain a significant reduction in the hazard associated with the installation.

•  Immediate dismantling, consisting of the dismantling of the facility in the short
term, leaving the site free for unconditional use after a waiting period (3 to 10
years) during which it is subject to surveillance.

Decommissioning of the types of nuclear facility considered in this Appendix can be
based on these general options.

In choosing the most appropriate strategy and decommissioning stages for a particular
facility, many factors must be assessed, including a cost-benefit evaluation.

For the nuclear facilities considered here, the radiological inventory could be a
decisive element in the decommissioning option chosen. In general, two groups of
nuclear facilities can be defined:

•  Nuclear facilities where radioactivity is present due to contamination
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•  Nuclear facilities where radioactivity is present due to both contamination and
neutron activation.

For nuclear installations where only contamination occurs, such as fuel fabrication
facilities or radioactive waste treatment facilities, immediate dismantling will mostly
be the preferred option. Deferral of decommissioning activities may not significantly
reduce the activity of remaining radionuclides, the quantities of radioactive waste
produced or the radiological exposure of workers. This is due to the relatively long
half-lives of the radionuclides generally involved. If these are alpha-emitters, there is
also the potential for in-growth of decay products such as americium-241 which
increases the radiological hazard with time.

For nuclear facilities such as research reactors, where activation occurs as well as
contamination, a deferred dismantling option could be chosen. Owing to the decay of
shorter-lived activation products such as cobalt-60 and Europium-152 and -154, the
quantities of radioactive wastes and radiological exposure to personnel could be
significantly reduced by deferral of decommissioning activities, depending on the safe
enclosure period.

However, it must be emphasised that the quantities of materials to be dismantled will
be significantly lower than compared to large nuclear facilities, such as commercial
nuclear power plants. The environmental impact of decommissioning will be strongly
reduced for these smaller facilities. This and other considerations may mean that in
many cases, immediate dismantling may still be the best solution for small facilities in
general, and even for some larger facilities such as research reactors.

To have an idea of the amount of materials involved for a number of nuclear
installations, the following table lists the overall quantities of materials involved in
decommissioning. These quantities are expressed in weight % relative to a
commercial nuclear power station (PWR, 1000 MWe).

Type of nuclear installation Weight % of materials

Large NPP (reference case) 100%

Large research reactor ~ 15 %

Waste treatment installation ~ 10 %

Fuel fabrication ~ 10 %

2 ENVIRONMENTAL IMPACTS OF DECOMMISSIONING PROJECTS
Included below is a generic list of actions with the potential to cause impacts that has
been considered and compared with the decommissioning of a commercial nuclear
power plant (NPP).

•  Modification of the industrial site: In many cases, the nuclear facility is part of a
nuclear zone with other nuclear facilities present so no modification will occur.

•  Modification of the level of occupation or manpower: For fuel fabrication
facilities, the manpower involved could be of the same order as the number of
operators involved to run a NPP.
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•  Modification of industrial buildings: Decommissioning will most probably not
need a modification of industrial buildings although for large research reactors it
could be necessary to modify an existing building (e.g. for sorting and interim
storage of wastes)

•  Modification of property limits: Decommissioning will most probably not need a
modification of property limits.

•  Demolition of buildings: For larger research reactors and storage facilities for
spent fuel or high level waste, demolition of the buildings could have a significant
impact, although less than for a NPP.

•  Construction of new buildings: Decommissioning will most probably not need a
construction of new buildings although it could be necessary to construct a new
building (e.g. for sorting and interim storage of wastes)

•  Landfill and earth movements: Decommissioning will most probably not have an
effect on landfill and earth movements.

•  Silting and drainage: Decommissioning will most probably not cause silting and a
need for drainage.

•  Recycling of waste materials: The quantities of materials to be recycled will be
significantly lower.

•  Transport of materials: The quantities of materials to be transported will be
significantly lower.

•  Handling of hazardous materials (radioactive and toxic): In general, the quantities
of hazardous materials will be significantly lower. For mixed oxide (MOX, i.e. U-
Pu) fuel fabrication facilities, the presence of plutonium in gloveboxes and other
enclosures will need a specific evaluation; for uranium oxide fuel fabrication
facilities, the presence of uranium will also need some specific attention.

•  Work in monitored and controlled zones: Specific attention will be needed for
nuclear installations where alpha-emitting radio-nuclides are present and in some
cases dominant.

•  Treatment of liquid and gaseous effluents (radioactive and non-radioactive):
Specific attention will be needed for nuclear installations where alpha-emitting
radionuclides are present and in some cases dominant.

•  Storage or disposal of radioactive wastes: In general, the quantities of radioactive
wastes will be significantly lower although specific attention needs to be paid to
alpha-bearing waste. For large research reactors, the storage of highly activated
components needs to be evaluated.

•  Risks of dismantling (potential accidents and actions):
– Fires of various types (involving radioactive and/or toxic materials): in

general, the quantities of combustible materials will be significantly lower.
Attention needs to be paid to nuclear facilities where alpha-emitters are
dominant, specifically for MOX fuel fabrication facilities, and where



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 2.3 June 2001
Page 4

combustible materials could occur in significant amounts (e.g. in
gloveboxes).

– Releases and leakage of contaminating liquids and gases: Attention needs to
be paid for nuclear installations where gloveboxes and/or hot cells are
present.

– Handling failures (dropping of loads): In general, the quantities of materials
will be significantly lower. Furthermore, the weight of equipment to be
manipulated is generally less.

– Personnel accidents (falling from heights, impact of objects, etc.): The height
of the buildings may be less, and the weight of equipment to be manipulated
may be less significant.

– Structural failures due to the action of external agents (earthquakes, flooding,
sabotage, etc.): in general, these should not be significant.

3 ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED
Included below is the list of potentially affected environmental factors that has been
considered and compared with the decommissioning of a commercial nuclear power
plant (NPP).

The environmental factors that might be affected by impacts belong to the physical-
biotic medium or to the socio-economic medium. In general, it should again be stated
that the quantities of materials to be dismantled will be significantly lower than
compared to a NPP. Due to this size effect, the impact of decommissioning on the
environment will in general be strongly reduced.

3.1 Air
As with a NPP, the dismantling works for the facilities considered here include the
demolition of buildings, the crushing of rubble, the disassembly of metallic
equipment, the movement of vehicles and machinery, etc. The necessary activity will
be greater in the case of large nuclear research reactors or some storage facilities for
spent fuel or high level waste.

These activities will lead to increases in the emission of radioactive and non-
radioactive gases and aerosols, and will cause an appreciable change in the quality of
the air. It most be emphasised that uncontrolled airborne emissions to the environment
in normal operations will not occur, thanks to the use of barriers such as pressure
barriers, sealed tents, and filters in the ventilation system. The most important
potential source of gaseous emissions would be that arising from a fire accident.

Alterations to the climatological conditions of the area are not to be expected, since
the dismantling activities will not lead to the release of any type of material or energy
in quantities that might change the local climate.

Consequently, the environmental factors that might be affected are fundamentally air
quality and noise pollution – the same as for a NPP but on a smaller scale.

3.2 Land and Soil
After unrestricted release of the nuclear buildings, these and other buildings on site
could be demolished if no further use is foreseen for them. The rubble and other
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materials generated could be stored on site but most probably will have to be
removed.

Contaminating particles could be present on the land surface or in the soil, and could
thus have an effect on the soil quality. However, the contaminated areas would
presumably be highly localized and normally located on site. In order to fully release
the site, any contaminated land will have to be decontaminated or removed.

Consequently, the potential modifications to the land will be caused by the refilling of
pits, levelling operations, the compacting and re-profiling of the terrain; and, in
certain cases, the removal of underground structures.

In view of the above, the environmental elements that might be affected are
fundamentally natural materials used for construction, soil replacement, compacting
and settling and the topography.

3.3 Water
In the case of nuclear installations where large quantities of foundation are present,
such as for large research reactors, or large artificial surfaces are present, the removal
of these structures could modify surface water runoff, the drainage characteristics of
the plot and infiltration to the groundwaters. Consequently, the aquatic environmental
factors that might be affected are the hydrological regime.

3.4 Flora
The effects on the flora will most probably be limited .

3.5 Fauna
The habitats and/or behaviour of certain species could be affected slightly due to an
increase in noise levels (e.g. as a result of the use of explosives during demolition
works).

3.6 Landscape
The landscape will be hardly influenced. Only when demolishing large structures (e.g.
cooling towers of large research reactors) a significant increase in the quality of the
scenery and in the visibility of the area can occur.

3.7 Land Use
The land use will hardly be affected as the site surface involved is relatively limited.

3.8 Cultural Factors
There will be no direct influence on the cultural factors.

3.9 Infrastructures
Generally speaking, the dismantling activities will cause an increase in vehicle traffic,
which may be more or less important depending on the geographical location of the
nuclear installation.
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3.10 Human Factors
In general, consideration may be given to the following factors under this heading: the
quality of life, nuisance, health and safety, well-being and lifestyle.

As regards health and safety, the same as with a NPP, a decommissioning project for
the facilities considered here implies certain activities that give rise to radiation
exposure of the workers and to a series of other occupational risks. The project and its
associated documentation will have to identify such risks and how they will be
prevented or made as low as reasonable practicable. The most important of these risks
are associated with the following:

•  Exposure to ionising radiations

•  Exposure to toxic products (aerosols containing lead, asbestos, etc.)

•  Exposure to high concentrations of dust

•  Falls, contact with electricity and other risks typical of construction works

•  Exposure to high noise levels.
In the case of the public, the risks for health and safety will be considerably lower
than those existing during the operational phase of the plant; but this point must be
established and documented.

3.11 Population and Economy
In general, consideration may be given to the following factors under this heading:
levels of employment, density, migratory movements, population centres, economic
benefits, the appearance of auxiliary industries, investment and expenses, the local,
provincial and national economies and energy consumption.

As with an NPP, the greatest effect is not related to decommissioning as such, but to
the ending of plant production activities, which implies a reduction in income from
taxes in the area and all the problems associated with a downturn in the sectors
supplying the installation.

The number of workers at the installation will be smaller than during the operational
phase, and much smaller than during construction of the plant. The effects on numbers
of contracted personnel will depend on the alternative selected.
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4 GLOSSARY
Activation: radioactive substances produced in a material due to nuclear reactions
with the material itself (usually neutron activation).

Contamination: radioactive substances present in or on a material, but are not part of
the material itself.

Glovebox: Sealed box where manipulation of radioactive substances is performed by
means of gloves attached to the box.

Hot cell: Sealed and radiation shielded enclosure where manipulation of radioactive
substances is performed by remote control.
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EXECUTIVE SUMMARY
This Report presents the results of a study concerned with Environmental Impact
Assessment (EIA) for the decommissioning of nuclear installations in European
Union Member States and in the Applicant Countries in Central and Eastern Europe.
The study, undertaken for the Environment Directorate General of the European
Commission, took place between January 2000 and March 2001 under contract
number B4-3040/99/136035/MAR/C2 entitled Environmental Impact Assessment for
the Decommissioning of nuclear Installations.

The study presents an analysis of the current situation in the European Union and in
the Applicant Countries, and develops guidance for applying the relevant Directives
for EIA to the specific issue of decommissioning nuclear installations although there
is also scope for application to other large or controversial projects.

The first part of the report (Volume 1) describes the current situation in the EU
Member States and Applicant Countries. On the basis of this status, the guidance
presented in Volume 2 was developed. Draft versions of these volumes were reviewed
by an independent review panel and were then subjected to detailed discussion and
debate at a Workshop held in Brussels in January 2001. The Workshop was attended
by more than 60 representatives of the nuclear industry, nuclear regulators, public
interest groups and EIA experts. Some minor changes were made following the
Workshop, a record of which can be found in Volume 3.

VOLUME 1
Legal Requirements and Guidance in the European Union
The requirements of the EIA Directives1 and of the relevant guidance2 on EIA
methodology provided by the European Commission are reviewed. Although the
existing guidance is necessarily of a general nature, the advice given (e.g. advice on
the assessment of indirect and cumulative impacts, European Commission (1999)) has
been taken into account in developing the guidance presented in Volume 2.

The report also examines the potential implications of two UN Conventions, the
Espoo Convention on EIA in a transboundary context (adopted in 1997) and the
Aarhus Convention on access to information, public participation in decision making
and access to justice in environmental matters (expected to come into force in 2001).

Consent Processes for Decommissioning in Member States
In the European Union the process of transposing the EIA Directive, as amended in
1997, into national legislation is still ongoing in a number of countries, including
Austria, Belgium, France, Germany and Italy; it has been completed in Denmark,
Finland, the Netherlands, Spain, Sweden and the UK. It is likely that this process will
be completed by all Member States by the end of 2001.

                                                
1 Directive 85/337/EEC on the assessment of the effects of certain public and private projects on the

environment (European Commission, 1985), amended by Directive 97/11/EC (European
Commission, 1997).

2 Much of the existing guidance dates from 1996 and is being revised by DG Environment; an
interim report on the possible revisions to this guidance has been reviewed and taken into account
in this report.
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In all Member States a formal consent permit is required before decommissioning of a
nuclear facility can proceed. In most Member States, the permit is granted under
general nuclear or radiological protection legislation, with a requirement (usually
under different legislation) that an EIA is undertaken before consent can be given.

The EIA Process and Public Involvement in Member States
There is a range of approaches being taken in the countries studied to the question of
what the EIA process comprises. A key distinction is the extent to which there is a
formal scoping procedure to establish the issues that should be addressed by the EIA,
including consideration of alternatives. In the context of decommissioning, scoping
provides the first formal opportunity for public involvement in the EIA process,
although Member States have considerable discretion under the Directive as regards
the nature of public involvement throughout the process. In practice the approach
taken varies widely from one country to another.

Each of the participating countries must provide the European Commission with the
information required by Article 37 of the Euratom Treaty, and would normally await a
formal Opinion from the Commission before giving consent to proceed with
decommissioning. In some countries (e.g. the UK) there is provision to proceed with
decommissioning without such an Opinion where issues of nuclear safety arise; in
such (exceptional) cases, consent to decommission could be granted except for
activities involving the generation of radioactive wastes.

Consent Processes for Decommissioning in Applicant Countries
In each of the countries for which information has been obtained there exists primary
legislation governing the safety of nuclear facilities. This legislation includes
requirements for specific consents to be obtained from relevant national authorities
before proceeding with decommissioning, generally requiring the preparation and
approval of a decommissioning plan for the nuclear facility. A formal EIA for
proposed decommissioning projects is at present only a requirement in some of the
Applicant Countries. However, legislation in all Applicant Countries is under review
with the aim of harmonisation with EU legislation, so it may be assumed that an EIA
will become a requirement before consent for decommissioning can be granted.

The EIA Process and Public Involvement in Applicant Countries
With the exception of Lithuania and the Slovak Republic, the EIA process envisaged
in the countries surveyed does not include a formal scoping phase. Public involvement
is therefore often limited to reviewing the EIS. On the basis of the information
obtained it appears that, for most countries, the provisions for public involvement in
the EIA process meet the minimum requirements in the 1997 EIA Directive. The lack
of provision for a scoping phase in most countries does mean that such involvement
will be of a limited nature. However, since almost all the Applicant Countries
surveyed have become signatories to the Aarhus Convention, their legislation in this
regard can be expected to change (along with the legislation of individual Member
States, and the EIA Directive itself) after the Convention comes into force.

Case Studies of Current Decommissioning Practices
There is limited experience of applying EIA to the decommissioning of nuclear power
reactors in either the EU or in the Applicant Countries. The study examined in detail
the approaches taken at three major NPPs currently undergoing decommissioning:
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Trawsfynydd (UK), Greifswald (Germany) and Vandellós 1 (Spain). In all cases
decommissioning work began before the requirements of the 1997 EIA Directive were
transposed into national legislation, and therefore the approaches for future
decommissioning projects in these countries are likely to be different in various
respects from the historical approaches recorded here. Removal of spent fuel from the
reactor was, in all cases, defined to be outside the decommissioning process, i.e. it
was regulated in the same way as fuel removal during reactor operation.

At Trawsfynydd, removal of spent fuel was completed in August 1995. Since that
time, early decommissioning activities, such as removal of uncontaminated plant,
have been under way in accordance with a decommissioning plan submitted to the
nuclear safety regulator. The EIA process for decommissioning was required because
of an associated application for development consent relating to use of the reactor
buildings for the continued storage of radioactive materials.

The process of developing the preferred strategy (deferred decommissioning) included
extensive consultations in the local community. This process was completed before it
was decided to undertake an EIA in connection with the application for development
consent. No formal scoping exercise was undertaken, though there were extensive
discussions between the developer and the local authority, and with local interest
groups, following submission of the EIS.

At Greifswald a licence to proceed with initial dismantling activities was granted in
June 1995 by the regional (Mecklenburg-Vorpommern) Ministry of the Environment.
It is not intended to incorporate a safestore phase in the overall programme. It was
agreed with the regional authority that EIA (though not then mandatory) would be
applied to specified phases of activity where it was considered that there could be a
significant environmental impact. Until now the requirement for a comprehensive EIA
has not been triggered for any of these activities.

The regional authority established an expert group to advise on all aspects of work at
the site. The work of this group, which includes representation by local interest
groups, is ongoing, though direct public involvement in the decision making process
at Greifswald has been very limited.

At Vandellós 1, the EIS was submitted to the Competent Authority in August 1996
and consent to implement the deferred decommissioning strategy was granted by the
Ministry of Industry and Energy in January 1998. In March 1996 a summary of the
project’s major characteristics had been submitted to the Competent Authority as well
as to the sectoral (i.e. nuclear) authority. In an extensive programme of consultation,
this summary was then sent by the Competent Authority to 110 groups likely to be
affected, including many local groups.

The process for selecting the preferred decommissioning strategy (involving a
safestore phase lasting about 30 years before commencing final demolition and site
restoration) was not part of the EIA process.

A significant factor in the perceived success of the EIS was the establishment by the
Mayors of the affected municipalities of a Commission involving representatives of a
wide range of local groups. The Commission has maintained an ongoing involvement
with activities at the plant.

For each of the NPP case studies it is evident that different approaches were taken,
particularly in relation to the involvement of the general public. The study also
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considered ‘best practice’ in the context of public participation by reviewing a number
of case studies both inside and outside the nuclear field. It was concluded that there
are likely to be significant benefits from involving the public early in the decision
making process, e.g. in reducing and avoiding potential conflicts and in arriving at
more robust decisions. These additional case studies demonstrated the importance of
two-way communication and of easy accessibility of relevant information. Examples
of different participatory processes are given in the report.

Role of EIA in NPP Decommissioning
The EIA process requires information to be provided on the main decommissioning
alternatives considered by the proponent and the reasons for the choice of the
preferred alternative, taking account of environmental effects (Article 5(3)). An
implication of this requirement is that the process for selecting the decommissioning
strategy is relevant to the adequacy of the overall EIA process. The considerations
relevant to the choice of alternatives also have significant implications for cost and
resource requirements, as well as for the overall adequacy of the EIA.

As regards the documentation required by different consent processes (relating to
nuclear safety and environmental protection) one option is for all documentation
relating to the safety, environmental and economic justification for a proposal to be
brought together in an hierarchical EIS, with detailed safety and environmental
assessments being part of the hierarchy, though focused on the specific requirements
relating to nuclear safety or environmental protection. Such an approach is favoured
by this study. It seems likely that a single consolidated document along these lines
would also fulfil the information requirements related to Article 37 of the Euratom
Treaty, which requires Member States to provide information relating to plans for the
disposal of radioactive waste.

Resource Requirements
The cost and resource implications of an EIA for NPP decommissioning are
influenced by a number of different factors, particularly:

•  the approach to scoping and selection of the preferred option for decommissioning
(e.g. whether one or more preferred options are taken forward for detailed
assessment);

•  the extent to which key impacts for assessment are identified during the scoping
phase, so that effort during the assessment phase can be concentrated on these;
and

•  the approach taken to public involvement.
It is difficult to separate costs relating to EIA and those relating to the licensing
process, e.g. safety assessments required by nuclear regulators provide much of the
information required in the EIS on impacts to human health. Considering only those
activities that are additional to those that will be required by the licensing process, the
typical cost of an EIA for a NPP decommissioning project is likely to be in the range
€1m - €1.5m, though this figure may be increased significantly where information
obtained during plant operation cannot be relied on or where a significant programme
of environmental monitoring is required.
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Based on current experience, the time needed for a full EIA for NPP
decommissioning is assumed to be in the range 1-3 years, depending in particular on
the time allowed for public consultation in the early scoping phase. The time needed
for detailed assessment work and preparation of the EIS is likely to be in the range 9-
15 months, depending on the potential impacts and the extent to which earlier
assessments can be utilised.

VOLUME 2
Volume 2 presents guidance for undertaking an Environmental Impact Assessment
(EIA) of proposals for the decommissioning of a nuclear power plant (NPP). Included
as an appendix is an example Environmental Impact Statement (EIS) that illustrates
the scope and level of technical detail that would be expected (Appendix 2.1).
Additional appendices are provided that describe the background to and methods for
consultation and public participation (Appendix 2.2) and consider the differences
between NPP decommissioning and that for other nuclear installations, to assist the
application of this guidance to other facilities (Appendix 2.3).

Volume 1 noted the many differences between countries at both organisational levels
(e.g. systems of local government) and cultural and community levels (e.g.
communication networks and cultural norms). It has therefore not been possible to
prepare detailed prescriptive guidance on how to undertake an EIA of a nuclear
decommissioning project that would be applicable across all or even most EU
Member States and the Applicant Countries. The contents of Volume 2 should
therefore be viewed as general guidance, the application of which will require
flexibility in interpreting the needs of the decision-making bodies and the stakeholder
groups concerned.

At a number of points in this report specific methodologies, issues or alternatives have
been discussed. These have been included for illustrative purposes and should not be
taken to represent the best or the only way in which projects should be undertaken.
Indeed it is generally true that reliance on a single method, whatever that might be,
would be inappropriate and would risk overlooking important factors or options. A
range of methods, issues and alternatives must be considered at each point and
generally more than one must be selected for further application or development
unless a strong case can be made for a single one.

The EIA Process
An overview of the EIA process is given, with particular emphasis on stakeholder
consultation, as required by the EIA Directive itself and by the Aarhus Convention
(which is expected to come into effect in Member States and in most Applicant
Countries during the course of 2001.) Aspects of public consultation are considered in
detail in Section 3.

It is suggested that the scoping phase should have three main complementary aims:

•  promoting public involvement and enlisting public support for the proposals,
thereby minimising the risk of costly delays in the process;

•  selecting a preferred alternative from an initial range of options; and

•  focusing the detailed environmental and technical studies on the issues of most
relevance to the public and the decision makers.
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A key conclusion of the study is that specific attention should be given to scoping,
thus helping to ensure that the overall EIA process is undertaken in an efficient and
cost effective way. This should also increase the likelihood that the decommissioning
option(s) selected for detailed assessment will carry broad public support, a key
element in reducing EIA costs and timescales.

Consultation and Public Participation
The study concluded that consultation and public participation is best undertaken as
an integral part of the EIA process with elements being present in each of the broad
phases of the EIA process.

The participation of the public in the different stages of the EIA process is discussed
and various means of participation are presented for involvement in the screening,
scoping, review, decision and monitoring phases as well as methods for involvement
on an ongoing basis during the course of the impact evaluation studies.

Selection of Preferred Option(s) for Assessment
The study recommends that a preliminary qualitative assessment of feasible
alternatives be undertaken against selection criteria developed through a stakeholder
dialogue process. Those not meeting the selection criteria should be discarded and the
others scoped for potential environmental impacts. This process, undertaken in
conjunction with ongoing dialogue should be used to reduce the number of options to
one or a few preferred alternatives, as well as establishing the impact factors for
assessment.

The history, current status and anticipated future evolution of the NPP and associated
buildings should be investigated. This should include investigation and assessment of
the operating history, waste management practices and consequences of normal
operations and any non-routine events leading to environmental consequences. The
proposed development and the alternative options should be presented in terms of the
project plan, key activities, descriptions of the principal engineering works, waste
arisings, and the environmental situation at key stages such as completion of
dismantling of plant in buildings peripheral to the reactor building.

The key features of the alternatives must be defined, concentrating on those issues
identified as being significant in terms of the selection of alternatives for further
assessment. A record of design decisions, and the reasoning behind them should be
maintained. The justification for key decisions should be recorded in the EIS.

Baseline Description
The next issue addressed is the description of the current environmental situation,
taking into consideration the areas which may be affected by the possible impacts
(determined during the scoping phase). The various factors should be described in
terms of the current situation and in terms of the trend (e.g. whether air quality is
improving over time).
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Identification and Assessment of Impacts
The identification of impacts that may affect the environment is addressed by
consideration of a list of environmental factors potentially affected. An example of
one approach for relating project activities and environmental factors is given in the
form of a matrix. Other methods should be adopted in addition to a matrix method to
ensure that all potentially significant impacts are addressed by the EIA process.

Impact Assessment
The process of impact assessment typically relies on the use of ‘impact indicators’,
which provide a measure of their significance. Impact indicators may be simple
environmental quality standards (e.g. statutory concentration limits for dust in air) or
may require more detailed and sometimes subjective analysis (e.g. analysis of the
change to the quality of the landscape). The selection and use of impact indicators
must be presented and discussed in detail. Environmental indicators must be justified
particularly where subjective criteria are used or where value judgements have been
made.

Prevention, Minimisation and Mitigation Measures
In undertaking the EIA measures must be identified to prevent, minimise or mitigate
the negative consequences of the development and to maximise the positive aspects.
The effects of these measures need to be taken into account in assessing the impacts
of the proposed development, with the residual impacts (those remaining even after
the mitigation measures) being clearly indicated.

Monitoring
The final area to be covered by the EIA is the specification of an ongoing monitoring
programme. This must meet a number of requirements including monitoring
compliance with health, safety and environmental criteria (e.g. statutory limits for
worker dose rates and limits for ambient noise levels) and also providing data to
compare the predicted environmental situation with the actual situation. It should also
ensure that the project (including prevention, minimisation and mitigation measures)
is implemented as agreed including any additional requirements placed upon the
developer by the competent authorities. Finally, the monitoring plan should be related
to the Environmental Management System established for the implementation of the
agreed decommissioning works, where such a system exists.

VOLUME 3
Volume 3 provides a record of the Workshop which was undertaken to present the
findings of the study, particularly the guidance presented in Volume 2 and the
Example EIS presented in Appendix 2.1.

Volume 3 and the associated Appendixes are intended to summarise the proceedings
of the workshop and do not aim to provide a detailed account of all of the discussions
that took place. The main text of Volume 3 summarises the discussions that took place
during the workshop and is based around the relevant rapporteurs’ presentations
(presented in detail in Appendix 3.3) and the ensuing discussions although points
raised in other session workgroups and plenary discussions are included where
appropriate. The aim is to give a good appreciation of the discussions and conclusions
of the Workshop.
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Copies of the Workshop Programme (Appendix 3.1), texts of the invited presentations
(Appendix 3.2), bullet point summaries of the rapporteurs’ reports from the work
group sessions (Appendix 3.3), a list of attendees (Appendix 3.4) and the results of a
workshop evaluation survey (Appendix 3.5) are included at the end of the report.
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In addition to the review by the Workshop participants this report has been reviewed
by the following experts who were independent of the Project Team:
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1 WORKSHOP OVERVIEW

1.1 Workshop Purpose and Objectives

The workshop was arranged to consider the draft findings of the study on
‘Environmental Impact Assessment for the Decommissioning of Nuclear
Installations’, undertaken for Directorate General Environment (DG Env). The study
was undertaken by CASSIOPEE3, the EIA Unit of the University of Wales
(Aberystwyth) and ECA Global.

The workshop took place over two days from 22 to 23 January 2001 and was hosted
by the European Commission (DG Env). It was attended by nearly 60 invited
participants, including nuclear operators, nuclear safety regulators, EIA practitioners,
researchers and members of public interest groups. A number of representatives of the
Commission (DGXI and DGXII) also took part. The full list of attendees is given in
Appendix 3.4.

The Workshop considered the conclusions of the study on as presented in the draft
final report. The study has involved:

− An examination of the national requirements for EIAs (EU Member States and EU
applicant countries with significant nuclear programmes), and implementation of
Directive 85/337/EEC and its amendment in the EU Member States;

− An examination of consent procedures and the relationship of nuclear safety
documentation to an EIA;

− Case studies of EIA and decommissioning of Nuclear Power Plants (NPPs) and of
public involvement;

− Production of best practice guidelines for carrying out an EIA of the
decommissioning of a NPP;

− Production of a model EIA to illustrate the use of the best practice guidelines
developed;

− Formulation of guidelines for good practice in the involvement of the public in the
EIA process for decommissioning NPPs.

The principal aims of the workshop were to:

(1) review the guidance presented in the draft report;

(2) review the proposed model EIA;

(3) consider the scope and content of the EIS and the relationship of the EIS to
nuclear safety documentation;

(4) consider the involvement of the public in the EIA process;

                                                
3 CASSIOPEE is a European Economic Interest Grouping formed by the radioactive waste

management agencies of six countries of the European Union: ANDRA (France), COVRA
(Netherlands), DBE (Germany), ENRESA (Spain), NIREX (United Kingdom) and
ONDRAF/NIRAS (Belgium).
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(5) consider how the study's recommendations can be enhanced and disseminated.

This report presents a summary of the discussions that took place at the workshop and
incorporates the text of invited papers and details of the participants, together with the
Executive Summary of the final report of the project.

1.2 Workshop Mechanism and Content

1.2.1 Workshop mechanism

The workshop was structured around the main topics addressed by the study relating
to the EIA process, integration with other nuclear regulatory requirements, public
participation in the EIA process and the scope and content of the EIA Report. The
Workshop programme is given in Appendix 3.1. The meeting involved a combination
of plenary sessions and smaller workgroup sessions concentrating on specific tasks,
with the conclusions from the latter being considered in full session.

There were three main sessions over the two-day period. The first two sessions were
designated to stimulate discussion on various aspects of the main topic areas so as to
assist in the production of a detailed set of conclusions and recommendations during
the third session.

Specific objectives were defined in advance for each working group (see Appendix
3.1) and two members were designated as Facilitator and Rapporteur.

The Facilitator was given the responsibility of ensuring that the work group delivered
its set objective and, in conjunction with the rapporteur, that an adequate record was
made of the discussion.

The Rapporteur was expected to record the essence of the discussion that took place
in the working group, in order that:

(1) a presentation on the conclusions reached could be given to other workshop
participants in the plenary sessions (Appendix 3.3); and

(2) the main conclusions and issues could be summarised in this report.

The working groups were structured such that, over the workshop as a whole, each
participant worked closely with as many of the other participants as possible. This
approach was intended to ensure that there was an ongoing development of ideas
throughout the workshop.

The scheme involved each participant being allocated to one of nine colour-coded
groups. Each working group was then formed by a unique combination of three
colour-coded groups. With each colour grouping containing either 6 or 7 participants,
each workgroup about 20 participants.

1.2.2 Workshop Content

The first session was devoted to consideration of the study findings in relation to the
selection of alternatives and the scoping of the EIA. Particular areas of discussion
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related to methodologies for scoping, the process of defining alternative
decommissioning proposals and the involvement of the public in the selection of
alternatives and during scoping.

The second session sought to address the issues of the assessment of impact
significance, mitigation measures and impact management and the structure of the
EIS and methods for its dissemination.

The final session aimed at developing overall conclusions and recommendations on
the role of the EIA process in nuclear decommissioning, the involvement of the public
in the EIA process and the structure of the EIS and its relationship to other nuclear
safety documentation.

1.3 Structure of the Report

This report is intended to summarise the proceedings of the workshop. It is not
intended as a detailed account of all of the discussions that took place, nor are
individuals identified with particular viewpoints or comments from those discussions.
Much of the content of the discussions can be found in Appendix 3.2 (Workshop
Presentations) and Appendix 3.3 (Rapporteurs’ Presentations of Workgroup
Sessions).

The main part of this volume summarises the discussions that took place during the
workshop and is based around the relevant rapporteurs’ presentations and the ensuing
discussions although where appropriate points raised in other session workgroups and
plenary discussions are included. The aim is to give a good appreciation of the
discussions and conclusions of the Workshop.

Copies of the Workshop Programme (Appendix 3.1), texts of the invited presentations
(Appendix 3.2), bullet point summaries of the rapporteurs’ reports from the work
group sessions (Appendix 3.3), a list of attendees (Appendix 3.4) and the results of a
workshop evaluation survey (Appendix 3.5) are included in at the end of the report.
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2 SUMMARY OF PLENARY DISCUSSIONS

2.1 Introduction
This chapter is structured around the discussions in the plenary sessions which
followed the rapporteurs’ presentations of the conclusions of the nine workgroups.
There was a lot of repetition of points raised in the various workshops and for that
reason the discussions following some of the rapporteurs’ presentations were
comparatively brief.

2.2 Methodologies for Impact Definition (Scoping)
Session 1, Workgroup 1

Facilitator: Peter Dickenson

Rapporteur: Ana Yuncal Olea

It was recognised that there is a need to define decommissioning. It was proposed that
it should be understood as occurring "from shut-down to the point at which no more
licensing is required by the nuclear authorities". There was no specific agreement on
this.

The proposal that a discussion document should be prepared prior to scoping was
received favourably.

Someone commented that the report suggesting an ad hoc approach (i.e. to scoping)
was näive, as it assumed that no previous studies had been undertaken, which would
not usually be the case. However, it was agreed that, as all cases were different, an ad
hoc approach would be useful to modify previous experience to the new context.

The importance of defining the boundaries of the EIA and the decommissioning
project were recognised.

It was considered that the driving forces behind the decision to decommission are
important in defining the scoping methodologies. For example, was the decision to
decommission the result of a local or national referendum, an accident at the NPP or
was it part of the established plan for the NPP?

2.3 Definition of Alternatives
Session 1, Workgroup 2

Facilitator: Luc Baekelandt

Rapporteur: Gábor Bacskó & Paul Haigh

The opinion of the workgroup that “feasible engineering alternatives” should be
changed to include costs and safety considerations was unanimously accepted on the
grounds that many things are technically feasible but would be impossible to finance
or would carry too great a risk for workers.

The point was made that there was no specific requirement to address the fundamental
need to not place an undue burden on future generations. The analysis and assessment
of alternatives must be undertaken in the light of this.

One delegate expressed the opinion that nuclear operators should not be required to
discuss alternatives with the general public or with any organisation other than the
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nuclear regulatory authorities. The underlying point was that it is the responsibility of
the operator to plan and to implement. There was no support offered for this point of
view and the question of what would happen if the decision-making body did not
grant approval due to the force of public opinion was asked although not answered.
No conclusions were reached but it is important to note that this point of view was
expressed a number of times in relation to public involvement but without enlisting
vocal support.

Some issues associated with public involvement were raised including:

•  the problem of defining the extent of the public who should be allowed to
participate (the opinion of EIA experts was that the ‘concerned public’ is
effectively a self-selecting group).

•  Public opinion not only varies between different groups but also changes over
time.

•  The political process cannot be avoided. The view was expressed without
opposition that good links with the local community and involvement in the
decisions regarding alternatives will protect the developer from many criticisms.

•  EIA in general and public involvement in particular can be viewed in one of two
ways: a chore imposed on an operator; or a process to obtain a broad consensus.
To be consistent with the latter it is important that early and full consultation and
public participation is undertaken, including the selection of alternatives.

•  It is important to realise that the public is to be invited to assist in the process but
the decision must remain with the operator. This is a point which appeared to gain
the approval of all delegates.

•  It must be noted that the guidance document (i.e. Volume 2) specifies the
involvement of stakeholders in the EIA process, not simply the public. The
different roles of certain stakeholders, especially those with a statutory role such
as the regulators, must be recognised.

2.4 Public Involvement During Scoping / Selection of Alternatives
Session 1, Workgroup 3

Facilitator: Philip Moding

Rapporteur: Lutz Blank

A number of issues were discussed which are summarised in the following list:

•  The topics / issues which should be addressed at the scoping stage

•  The public affected and the definition of the relevant public (there being a separate
issue of those affected locally and others affected by, for example, transport)

•  When to involve the public

•  The outcome, realistically, of public participation

•  Techniques of involving the public
Initially a number of impacts which could be caused by nuclear power plant
decommissioning were discussed, and the following brief list was developed as a
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discussion point: safety; employment; visual; air quality; ecology; health impacts;
cost; time.

Further detail was developed for the first of this list (e.g. safety) and a further list was
developed indicating what this particular impact meant: health impacts of employees;
public safety, both local and external to the site; nuclear safety; radiological safety;
industrial safety; transport.

This set the context for the following discussion.

The public affected and the definition of the relevant public
The workgroup’s response to this question was that the ‘Spanish Circles’ (see the
presentation by Marià Vila d’Abadal in Appendix 3.2) was one model which could be
adopted and could perhaps be used as a starting point for identifying the public. There
was a feeling that some groups were missing from this diagram that might be affected
by issues such as transport off-site. In addition, there was a view that relevant
stakeholders should be identified during the operational life of a reactor.

When to involve the public
There was general consensus that the public should be involved as early as possible
and certainly before a decision was made. There were some concerns about the
resource constraints that would be imposed on operators in trying to involve a large
group of people in effective dialogue.

The outcome, realistically, of public participation
There was a feeling that public involvement is more than just providing information to
the public and should include the opportunity to influence the decision made,
otherwise it would not be a useful exercise for any of the parties involved. At the
same time, it was felt that the potential to influence decision making may be limited
because of a decision forced on operators by decommissioning strategies which have
already been funded.

Techniques of involving the public
There was little discussion on this point and there were no fundamental objections to
the techniques described in the study report. An example of a technique used in
Sweden was described whereby a local competence building is established where
people can visit and give their own views on issues.

The Timing of the EIA
It was considered that a decommissioning strategy should be part of an initial EIA in
the planning phase of a reactor. However, the common situation at present in some
countries is that a power plant exists and an EIA for decommissioning is necessary,
but a previous strategy for decommissioning has been funded by setting aside money
over a number of years. Thus the scope to discuss decommissioning alternatives was
potentially limited as more money to fund different alternatives was not available.
Complications such as this meant that the guidance would need to be flexible.
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2.5 Assessing Significance
Session 2, Workgroup 1

Facilitator: José L Revilla

Rapporteur: Klaus Schiffer

Issues to be taken into account by evaluating the impacts

•  The general aim of the EIA including the mitigation measures is to prove that
there are no additional burdens for future generations or that the remaining burden
is acceptable.

•  NPP decommissioning reduces the risk and possible impacts, particularly due to
the considerable lower activity inventory. Some new risks and impacts are
introduced but the overall risks and impacts will be lower.

•  The EIA is only a part of the licensing procedure on NPP decommissioning. The
legal regulations on NPP decommissioning require a detailed safety assessment of
decommissioning.

What impacts should be taken into account

•  All impacts of significance for groups or individual persons should be taken into
account, independent from the number of persons.

•  The impact assessment should include both technical issues and publicly sensitive
issues.

•  The impact assessment should include both impacts that have been assessed
during the operational licensing process and which are of significance for NPP
decommissioning and new impacts resulting from the decommissioning process.
Previous impact assessments should be reviewed in relation to changing natural
and technical conditions and legal requirements. In general the impact assessment
of decommissioning processes should be comparable with the assessment during
the operational licensing process.

Assessing process issues

•  The early determination of baselines4 is of importance. It should be noted that the
baselines can be different in different countries (for example clearance levels).
Nevertheless the baselines should comprise both the estimated actual levels and
the permissible limits of consequences.

•  Experiences of EIA for other projects should be used.

•  The development and enhancement of public competence by wide public
consultation and involvement is of importance for achieving public consent.

                                                
4 The term baseline is used here in reference to fundamental criteria and requirements rather than the

baseline for the assessment of the environmental impacts as described in Section 5 of Volume 2.
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2.6 Mitigation Measures and Impact Management
Session 2, Workgroup 2

Facilitator: Jana Burclová

Rapporteur: Lucien Teunckens

The mitigation measures could comprise:

•  advisory measures

•  preventative measures

•  corrective measures

•  monitoring, control and verification measures
The extent of apparent overlaps in documentation such as Safety Cases and EIS was
noted in discussion, with perhaps 95% of material in the latter appearing in the
former. The question was asked whether a single document was more appropriate but
it was noted that, in some countries, Safety Cases were not public documents. The
suggestion was further made that there was overlap with the Decommissioning Plan
and whilst multi-purpose documentation might not be feasible they should, as far as
possible, be consistent and co-ordinated information should be presented in related
documents.

In the case of a proposed 20 year Safestore project it was asked whether a dynamic
EIS might be possible. The delegates expressed the opinion that this would be
difficult and would add a new level of discussion. It was also noted that public
perception and opinion might change over the period, again requiring a re-evaluation
of environmental impact.

The workgroup recommendation that risk should be assessed deterministically rather
than probabilistically was explained: this recommendation was in relation to dealing
with low probability extreme events (seismic event, aircraft crash) and also where an
accidentally damaged facility was to be decommissioned.

2.7 Structure of EIS and Methods for its Dissemination
Session 2, Workgroup 3

Facilitator: Sue Hall

Rapporteur: Hólmfridur Bjarnadóttir

A number of questions were discussed by the group which were not related to the
workgroup subject. These questions were further discussed in the plenary session.

•  Should screening and scoping be included in the EIA process where these are not
required by national ;legislation? Yes because we are defining best practices rather
than analysing particular cases.

•  Who is "Public affected"? We should define the size and composition of the target
groups. Should we focus to each person? Interested groups? Not interested
groups?
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•  Public could be interested in other aspects not considered, for example:
- "Destination of wastes". Does it mean that we have to include all the

declassification process and clearance levels in the EIS? In general it should
be enough to refer to such things in a generic way that permit people to
understand what they want to know.

- "History of the Plant" (License History, Background, pre-existing EIS, etc..).
This information should be included, at least in an Appendix Data (if it is very
voluminous).

- "Radiological Inventory", include an estimation of radwastes in EIS. This
should be included in the EIS.

•  Should the EIA be undertaken before, after or in parallel to other studies such as
Safety Studies?

•  The methods of dissemination should be defined during the scoping phase.

•  Information must be made available in a range of forms (Internet, Cd-Rom, etc.)
and in a comprehensive manner to everybody. It is especially important to provide
a Non-Technical Summary.

•  Information must be made available in all the local languages.

•  It is necessary to analyse the longevity of data (Updating, etc.)

2.8 Role of EIA Process in the Decommissioning of Nuclear Facilities
Session 3, Workgroup 1

Facilitator: Jules Scholten

Rapporteur: Tony Free

Level of decision making
It was emphasised that this discussion was focussed on the “project” itself and not on
a more “strategic” level. It was clear that an SEA (strategic environmental
assessment) will become compulsory in the future but a directive for SEA has yet to
be agreed.

The following questions were raised

•  Can we make an EIA for decommissioning covering the whole decommissioning
period when this period covers more then 50 years and even 100 years, depending
on the strategy applied?

•  Can we make a decision on a decommissioning approach at the decision to
construct an new NPP, knowing that the time between construction an end of
operation could be 50 years or even more?

A solution to the time scale problem could be that the EIA is an ongoing process with
“hold points” during the decommissioning project. The risk in such an approach could
be that at a “hold point”, the remaining decommissioning activities could be stopped.

A delegate from a nuclear regulatory background indicated that in most countries, as
for the NPP operation licensing, the decommissioning licensing permit and EIA has
no well defined time scale but will be evaluated periodically (e.g. every 10 years).
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For a deferred dismantling strategy, it is clear that the activities after the safestore
period will have to be performed under a specific license that will take into account
the regulations and practices applicable at that moment. To what extent a new EIA has
to be performed is not clear.

Procedure as a tool in the decision making
In general, the EIA should provide information to be able to make a decision.
Screening and scoping should be included.

A number of participants indicated that it was important that a timeline should be
included in the whole procedure. This timeline could protect the developer and could
prevent the process becoming very protracted and expensive.

It was suggested that time limits should be set for regulatory decisions. Most
probably, the project-management will have put forward his own time limits, so there
could be no need to impose time limits to the project-management.

Another possibility could be that, depending on the scale of the project, a timeline is
discussed with the regulators.

Examples of applicable procedures in two countries were presented:

•  Hungary: the process for decommissioning is a 2 step procedure: first a
preliminary study has to be performed. This study is followed by a detailed study
that has to be finalised in two years

•  UK: 3 processes are applicable:
- An EIA for decommissioning has to be prepared and approved by the

regulator

- Where new development is included (e.g. a waste store) an EIA for planning
permission has to be elaborated and approved by the regulator “local planning
authority”

- EURATOM article 37 is also applicable.

Contents of EIA document

•  General remark: In volume II appendix 2.1. it could be understood by the reader
that “immediate dismantling” is the guideline for decommissioning. The text
should be adopted in a way that this “model” is only an example.

•  Specific comments:
- The EIA should put more emphasis on sustainability, recycling/re-use,

clearance levels.

- The EIA should focus on relevant aspects that are related to the
decommissioning activities itself.

Furthermore, an EIA covering the whole decommissioning period for a NPP where a
deferred dismantling strategy is applied should be more quantitative for operations
that are performed in a period of some 10 years. As the environment for periods after
some 10 years could be changed, the EIA covering this later period should be more
and more qualitative the longer the decommissioning period.
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Finally, in the social-economic part of the EIA, the aspect of intergenerational equity
could be dealt with: “Why wait to do something later” (deferred dismantling) if “we
could do the job now” (immediate dismantling)?

2.9 Public Involvement in EIA Process
Session 3, Workgroup 2

Facilitator: Simon Webster

Rapporteur: Magda Tóth Nagy

The work group discussions had focused on six main issues:

•  Traceability of public comments – a key conclusion being that the EIS should
make reference to inputs from the public and how these had been addressed in the
environmental assessment process

•  Who should be informed and through what methods – information at appropriate
levels of detail and using a variety of means should be provided to everyone
interested in a decommissioning project.

•  Role of the regulator – it was suggested that the nature of the role of regulatory
agencies was changing, whereby in future regulators would have closer contact
with the general public including providing independent advice on issues raised by
the public.

•  Funding for public involvement – it was suggested that there should be funding
provision for affected communities (e.g. through local government
administrations) to participate in EIAs for decommissioning projects.

•  Increasing public interest – it was noted that public interest was likely to be
focused on issues relating to local employment, transportation and waste
management; nonetheless, efforts should be made to encourage public
participation in the EIA process as a whole.

•  The benefit of public involvement – a range of views were expressed reflecting
current practices and cultural contexts in different countries, with a spectrum of
views of there being small to significant benefits.

During the brief plenary session following the work group presentation there was
discussion of the issue of the funding for public involvement in particular. In some
countries (e.g. in Sweden) local authorities and public interest groups have access to
public funds to facilitate their participation in the project evaluation process. In other
cases there is indirect support, such as the provision of office facilities for public
interest groups. It was suggested that an important consideration was the extent to
which there was close involvement by the regulator, at early of the evaluation process.
Where the regulator was involved only at later stage there was a greater need for
independent sources of technical advice to be made available
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2.10 Structure of EIS and Relationship to Nuclear Safety Documentation
Session 3, Workgroup 3

Facilitator: Manfred Schrauben

Rapporteur: Jan Carlsson

The discussions following the presentation of the findings of this workgroup were
restricted to consideration of the scope for rationalising the scope and contents of the
principal regulatory documents: the EIS, the Safety Case and the Article 37
submission. It was acknowledged by all that there was considerable overlap but
opinions varied on the desirability of a single document to serve all purposes. The
final conclusion which achieved a compromise acceptable to all delegates was that
underlying reports (e.g. radiological assessments, radionuclide inventory) could be
appended to the reports as necessary to ensure consistency. This will ensure that the
documents are based on the same information but leaves the authors free to adapt the
content of the documents to suit the particular needs of the decision-makers and
stakeholders.
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3 CONCLUSIONS AND RECOMMENDATIONS

3.1 Conclusions

•  Guidance at this level cannot be prescriptive. Flexible application of the guidance
will be necessary to adapt it to the particular technical, environmental and
regulatory situations of each particular project.

•  Given that an environmental impact assessment must be undertaken for a nuclear
power plant decommissioning project it is important to establish an overall
approach that will encourage an efficient and effective decision making process.

•  There is a range of stakeholders who will be involved in the EIA process, not least
the general public. It will be of great benefit to the overall decision-making
process if the stakeholders, including the general public, are involved early on in
the process and in an effective way. (There was one delegate who expressed the
view that the nuclear operating company which he represented would be unable to
agree with this.)

•  Early and effective involvement is required by the Aarhus Convention.

•  A formal scoping stage is fundamental to ensuring a good EIA. Scoping must
therefore be undertaken at the earliest stage.

•  The selection of alternative decommissioning strategies must take account of
financial and safety consideration as well as engineering and environmental
factors.

•  There are potential problems with the involvement of stakeholders as envisaged
by the guidance. These must be recognised and ways to overcome them must be
sought without limiting the scale or scope of the involvement.

•  The example EIS is a useful guide to the scope of an EIA and the contents of an
EIS. It may be used as a starting point but care must be taken to not be constrained
by it.

•  The EIA and EIS must be co-ordinated with other elements of the regulatory
systems in order to ensure consistency and minimise duplication of effort.

3.2 Recommendations

•  The need for flexibility in the application of the guidance must be stated more
clearly.

•  Stakeholder definition must include consideration of the role of each stakeholder
group in the decision making process.

•  The Guidance must discuss some of the potential problems associated with public
consultation.

•  The EIA must address the management of materials and waste, including
recycling and reuse.



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 3.1 June 2001

EC Contract B4-3040/99/136035/MAR/C2

Environmental Impact Assessment for the
Decommissioning of Nuclear Installations

FINAL REPORT

APPENDIX 3.1 – Workshop Programme

Cassiopee: P O’Sullivan (Nirex)

and

A J Bond (The University of Wales)



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 3.1 June 2001



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 3.1 June 2
Page 1

Workshop: Environmental Impact Assessments for Decommissioning
of Nuclear Facilities

European Commission Offices, Beaulieu, Brussels, 22 & 23 January 2001

Objectives of Workshop

The Workshop will consider the conclusions of the study on ‘Environmental impact
assessment for decommissioning of nuclear installations’, as presented in the draft
final report. The study has involved:

− An examination of the national requirements for EIAs (EU Member States and EU
applicant countries with significant nuclear programmes), and implementation of
Directive 85/337/EEC and its amendment in the EU Member States;

− An examination of consent procedures and the relationship of nuclear safety
documentation to an EIA;

− Case studies of EIA and decommissioning of Nuclear Power Plants (NPPs) and of
public involvement;

− Production of best practice guidelines for carrying out an EIA of the
decommissioning of a NPP;

− Production of a model EIA to illustrate the use of the best practice guidelines
developed;

− Formulation of guidelines for good practice in the involvement of the public in the
EIA process for decommissioning NPPs.

The principal aims of the workshop will be to:

(1) review the guidance presented in the draft report;

(2) review the proposed model EIA;

(3) consider the scope and content of the EIS and the relationship of the EIS to
nuclear safety documentation;

(4) consider the involvement of the public in the EIA process;

(5) consider how the study's recommendations can be enhanced and disseminated.

Key
The following terms are used in the workshop programme:

Officials = a delegate from the European Commission or a national government

Public = a delegate representing a public interest group or political body

Regulator = delegate representing a nuclear safety regulator

Operator = delegate representing a nuclear facility operator

Expert = delegate invited with EIA, public participation or decommissioning expertise
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WORKSHOP PROGRAMME

MONDAY, 22 JANUARY 2001

9:00-9:15 Registration
9:15-9:30 Introduction to Workshop John Mathieson and Derek Taylor

SESSION 1 – EIA Process and Decommissioning – Part 1: Alternatives & Scoping

9:30-10:30 Plenary Session
9:30-9:50 EIA for Controversial Projects Jules Scholten
9:50-10:10 Methodologies for determining alternatives and defining the scope of

an EIA Alan Bond
10:10-10:30 Public perspective on public participation Marià Vila d’Abadal

10:30-11:00 Coffee

11:00-12:30 Work Groups on EIA process and decommissioning – Part 1
1. Methodologies for impact definition (scoping)

Objective:  to make recommendations on the impact definition
methods which should be used in scoping
Facilitator: Peter Dickenson

Rapporteur: Ana Yuncal Olea

2. Definition of alternatives

Objective:  to consider the effectiveness of the suggested
approach for determining the decommissioning alternative
Facilitator: Luc Baekelandt

Rapporteur: Gábor Bacskó & Paul Haigh

3. Public involvement during scoping / selection of alternatives

Objective:  to make recommendations on the level of public
participation needed and the techniques which might be
appropriate
Facilitator: Philip Moding

Rapporteur: Lutz Blank
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12:30-13:30 Lunch

13:30-14:30 Plenary Discussion on EIA process and decommissioning – Part 1

Presentations by Rapporteurs from each Work Group and general discussion

14:30-15:00 Coffee

SESSION 2 – EIA Process and Decommissioning – Part 2: Impact Assessment,
Mitigation & Monitoring

15:00-16:15 Plenary Session

15:00-15:20 Consultation and Public Participation in the Vandellós NPP
Decommissioning Decision Making Process Josep Castellnou Barceló

15:20-15:40 Model EIA and EIS structure for Nuclear Power Plant
decommissioning Sergio Vidaechea

15:40-16.00 Guidelines for public participation in EIA of NPP decommissioning
projects Juan Palerm

16:00-16:15 Electronic methods for dissemination of the EIS Magda Tóth Nagy

16:15-17:45 Work Groups on EIA process and decommissioning – Part 2

1. Assessing significance

Objective: to make recommendations on how best to evaluate
impacts
Facilitator: José L Revilla

Rapporteur: Klaus Schiffer

2. Mitigation measures and impact management

Objective: to make recommendations on how best to deal with
identified impacts
Facilitator: Jana Burclová

Rapporteur: Lucien Teunckens
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3. Structure of EIS and methods for its dissemination

Objective: to make recommendations on the most appropriate
structure for an EIS and on the most effective means for its
dissemination
Facilitator: Sue Hall

Rapporteur: Hólmfridur Bjarnadóttir

TUESDAY, 23 JANUARY

9:00-10:30 Plenary Discussion on EIA process and decommissioning – Part 2

Presentations by Rapporteurs from each Work Group and general discussion

10:30-11:00 Coffee

SESSION 3 – Overall Conclusions and Recommendations on how these can best be
Disseminated

11:00-12:30 Work Groups on overall conclusions and recommendations and
how these can best be disseminated

1. Role of EIA process in the decommissioning of nuclear
facilities

Objective:  to draw overall conclusions and make
recommendations on the model EIA process
Facilitator: Jules Scholten

Rapporteur: Tony Free

2. Public Involvement in EIA Process Magda Tóth Nagy

Objective: to draw overall conclusions and make
recommendations on how public involvement in the EIA
process for decommissioning of nuclear facilities could be
improved
Facilitator: Simon Webster

Rapporteur: Magda Tóth Nagy
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3. Structure of EIS and Relationship to Nuclear Safety
Documentation

Objective:  to draw overall conclusions and make
recommendations about the structure of the EIS and its
relationship with nuclear safety documentation
Facilitator: Manfred Schrauben

Rapporteur: Jan Carlsson

12:30-13:30 Lunch

13:30-15:30 Plenary discussion on overall conclusions and recommendations
and how these can best be disseminated

Presentations by Rapporteurs from each Work Group and general discussion

15:30-15:45 Close of Workshop John Mathieson and Derek Taylor

15:45-16:00 Coffee
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WORK GROUPS

Yellow group Blue group White group

Simon Webster
Ana Yuncal Olea

Katarina Pavlièková
Peter Dickenson
Jana Burclová

Irena Buciunaite
Patrick O’Sullivan

Derek Taylor
Marià Vila d'Abadal

Luc Baekelandt
Edouard Bauer
Ernst Warnecke

Borut Fajt
Mark Bussell

Patrick Vanckerckoven
Philip Moding

Jeroen Welbergen
Tony Free

Maks Pećnik
Štefan Palágyi

Alan Bond

Red group Green group Brown group

Susannah Bras Santos
Manfred Schrauben

José Revilla
Dušan Krásny

Ivana Davidová
Juan Palerm

Jan De Mulder
Josep Barceló Castellnou

Ivo Tripputi
Gábor Bacskó

Tzvete Delcheva
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Emilio Garcia

Berit Balfors
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Håkan Sterner
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John Mathieson

Attendance at workgroups will be as follows:

Session Workgroup Colour attending
Workgroup 1 – salle A Yellow Red Black
Workgroup 2 – salle B Blue Green Grey1

Workgroup 3 – salle C White Brown Pink
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Workgroup 3 – salle C Brown Black Blue
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1 EIA FOR CONTROVERSIAL PROJECTS, JULES SCHOLTEN
Jules Scholten has a MSc degree in geography and soil science (1966). During a period of
fifteen years he worked with rural development projects in various developing countries
in Asia and the Caribbean with the UN and the Netherlands bilateral assistance
programme. When working in these countries he appreciated the weak position of the
environment in decision-making and hence the need to improve that situation. In 1982
Jules took up the position of director of the Commission for EIA in The Netherlands.
This Commission has a legal role as independent advisor of competent authorities in all
EIA procedures in The Netherlands. Additionally, this Commission advises the minister
for development co-operation on matters related to EIA for developments projects and
programmes.
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EIA for controversial projects

by Jules Scholten
Commission for EIA in the Netherlands

Prepared for the workshop on EIA for
Decommissioning of Nuclear Facilities

Brussels, 22 – 23 January 2001
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What is a controversial project?

A project trying to solve a problem that raises considerable
public interest with conflicting views about how to solve that

problem.

Therefore, the rationale and objective of such a project are
questioned by some stakeholders.

Mostly, controversy arises when a government identifies a problem at
the strategic level of decision making and designs specific projects to
solve that problem without sufficient participation of the public.

Projects concerning Nuclear Facilities and the handling of radioactive
waste are always controversial due to different perceptions of
the related environmental impacts and health risks.

Decision making about controversial projects covers a wide
range of decisions from strategic to the project level.

The chain of decision making can be illustrated with three questions:
•  What approach should be followed and what method is best suited

to solve the problem?
•  Where can the best place be found to solve the problem?
•  How can the preferred approach be best implemented at the

selected site?
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The first two questions cover strategic issues and should be
addressed with the help of Strategic Environmental Assessment
(SEA).

The third question concerns project issues and must be addressed
with the help of project EIA.
Concerning environmental assessment for decommissioning nuclear
power plants (NPPs) the what, where and how questions can be
specified as follows:

What?

•  At the national level government decides in its strategic energy
plan what portion of the demand for energy will be provided by
NPPs.

•  The strategic energy plan determines the design lifetimes of the
NPPs and must include a decommissioning strategy and
radioactive waste management plan for temporary storage or
definitive removal of all contaminated structures and components.

Where?

•  The strategic energy plan determines where the NPPs will be
located and therefore where decommissioning must take place
upon expiry of their design lifetimes.

•  Also, there must be a strategic decision where the residual
radioactive waste is stored temporarily or deposited permanently.
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How?

Technical alternatives for  implementing  decommissioning include:

•  decontamination and dismantling leading to free release of the
NPP area for any particular land use;

•  safe storage for an extended period of time to allow decay of
radioactivity followed by decontamination, dismantling and free
release;

•  entombment for an unrestricted  period of time.

These alternatives are affected by the existence of central storage
facility for residual radioactive waste.

Frequently, environmental assessment is only carried out at the
project level when the important decisions about the approach and
the site have been made already without any involvement of third
parties and the public.

This is known as the “Father knows best approach”.

This adversely affects the controversial character of the projects.
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EXPERIENCE IN THE NETHERLANDS

•  No SEA was carried out for the decisions to construct and
operate the two NPPs in the Netherlands. That decision was
made before EIA became obligatory.
Consequently, no SEA was carried out for the strategy on
decommissioning the NPPs.

•  A project EIA has been carried out for decommissioning of the
NPP “Dodewaard”.

•  During the scoping the preferred alternative was safe storage for
40 years to be followed by decontamination and dismantling. The
two other options (instant decontaminating – dismantling and
entombment) were also recognised as realistic alternatives.

•  The EIS presented a different set of alternatives:
(1) instant decontamination and dismantling
(2) safe storage for between 40 and 100 years to be followed

by either dismantling or permanent entombment.
•  Alternative (2) is preferred. Another EIA will have to be carried

out later to decide on the step following safe storage.
•  The review has been completed but the decision still must be

made.
•  The anti-NPP lobby did not care much about the way

decommissioning will take place: they are satisfied that one of
the two NPPs has closed down.

•  The local government favours instant decontamination and
dismantling, releasing the area for any kind of land use.
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CONCLUSIONS

•  Tiered decision making with environmental assessment: SEA
followed by project EIA;

•  consideration of alternatives at all levels answering the what,
where and how questions;

•  consideration of a wide range of impacts including the non-
radiological and social impacts;

•  open process and early public participation (stakeholder
dialogue), i.e. starting in the scoping phase and continuing in the
reviewing phase (according to the Aarhus Convention).

Extra:
•  Independent reviewing of EISs to avoid “sweetheart statements”

and to safeguard the quality of the decision making.
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2 METHODOLOGIES FOR DETERMINING ALTERNATIVES AND
DEFINING THE SCOPE OF AN EIA, ALAN BOND

Alan Bond has a degree in environmental science and a PhD in the field of volcanology.
This latter qualification was used to good effect in persuading Mars Confectionery that
chocolate and lava have similar flow properties and hence they employed him in their
research and development division in the UK. After three years at Mars, Alan resumed
his career in the environmental field and has been lecturing on environmental impact
assessment at the University of Wales Aberystwyth since 1992. His main duties involve
co-ordinating a distance-learning Masters programme in EIA, although many research
and consultancy projects are undertaken - the latest one being the study of national EIA
requirements in EU Member States and applicant countries which comprises a part of the
study discussed in the April workshop.
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Environmental Impact Assessment for
Decommissioning of Nuclear Installations

Methodologies for determining alternatives and
defining the scope of an EIA

Methodologies for determining alternatives
and defining the scope of an EIA

•  Where we are in the EIA process (Volume 2 page 14)
•  Alternatives and scoping
•  Sources of advice / information
•  Methods
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Alternatives and scoping

•  Alternatives

➢  Identification of most appropriate decommissioning stage

➢  Identification of most appropriate decommissioning activities

•  Scoping

➢  Identification of significant impacts associated with preferred
alternative(s)

Identify 
stakeholders

1
Feasible engineering 
alternatives outlined

2

Remaining alternatives scoped 
for impacts by independent 

consultants

7

All stakeholders listed in a single public 
document with contact details

3

Information provided to 
public regarding 

decision-making criteria 
to be adopted and the 

alternatives to be 
examined further

6

Draft scoping 
report

8

Final scoping report including decision 
on alternative(s) chosen for further study

10

Alternatives not meeting 
decision-making criteria 

rejected

5

Decision-making 
procedures and criteria 
described and agreed

4

Discussion and agreement of scoping 
report by all stakeholders at a scoping 

meeting and decision on preferred 
alternative(s)

9
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Sources of advice / information
•  Technical
•  Political
•  Social

Methods
•  Ad hoc
•  Checklists
•  Matrices
•  Networks

Example Network Diagram
(Impacts of Marine Dredging)
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Example of a Leopold Matrix
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3 PUBLIC PERSPECTIVE ON PUBLIC PARTICIPATIONMARIÀ VILA
D’ABADAL

Mariano Vila d'Abadal is General Manager and Secretary of the Group of European
Municipalities with Nuclear Facilities (GMF). He obtained a Bachelor of Laws at
Barcelona University, followed by a Bachelor's Degree in Institutional Relations and
Public Management of the European Union by the European Centre for Public Affairs
in Brussels (Templeton College, Oxford), and a Master's degree in Local
Administration. He is General Manager and Secretary of AMAC (Association of
Spanish Municipalities with NPP). And a member of the International Nuclear Law
Association as well as of the Spanish Environmental Law Association.

He took part and organised several international conferences related to the subject of
the environment and nuclear facilities in Spain as well as in other European countries
including Hospitalet de l'Infant (Spain), 1993; Belleville sur Mer (France), 1994;
Oskarsham (Sweden), 1995; Obrihaim (Germany), 1996; Madrid (Spain), 1998;
Brussels (Belgium), February 2000.

"Good morning.

As the chairman said, I am the general secretary of  the Spanish municipalities with
NPPs and member of the staff of GMF (Group of European municipalities with
NPPs). So, I have some experience in the management of local interest in the nuclear
world, whether in the relations with other administrations at national or  international
level or with the social agents who take part in these issues.

First of all, I would like to thank the organisation of this workshop for this
opportunity to express the opinion, the feeling, of local authorities in relation to
nuclear security or radiological protection.

The nuclear policies of the most important countries are anyhow influenced by the
evolution of the public opinion and have experimented strong changes together with
political evolution. The future of nuclear power plants in some important countries is
doubtful, as for the case of Sweden, Germany, Spain, Holland, Belgium, etc.

The large democratic discussions that affect permanently our society, as well as the
new society of information that is being implanted, have turned the decision making
processes into what is referred to as public participation and transparency, especially
when these affect the environment or the immediate future of the citizens.

The installation policies of nuclear plants are very similar in all the countries. Most of
them are located in low density population areas, with low activity rate and high rate
of elder people. These territories have many water resources, low communication
infrastructure level, etc. So the typographic aspects of the European municipalities are
alike (in Eastern Countries as well).

Nuclear energy whose existence is sometimes called in question by press media,
citizens and inhabitants, needs full agreement within the territory in order to work at
its best. Moreover, the territory on which the plant is installed must have the
necessary means of infrastructure (development from a social and economic point of
view) as well as the clues for its future and for a new positive reality as far as the



EIAD Appendix 3.2 June 2001
Page 14

citizens are concerned in order to face the corresponding challenges.

Having got to this point, a territorial debate should be focused on the balance between
the state’s general interest and the local one since normalised operation in nuclear
facilities, including decommissioning is and will only be possible in a context of
mutual respect.

The new European political map and the last governmental decisions in energetic
strategies grant more value to the opinion of the local authorities on the territories
affected by these facilities. So, in order to express their opinion, these authorities
should gather within a European forum where the communication would become
much more fluent.

With this goal the European Municipalities created the GMF, a group of
municipalities which think that they have to take part in decision making process in
order to defend any interest dealing with the people living in nuclear territories.

The will of GMF is to work together in favour of the security and the quality of life,
which means socio-economic progress for their citizens. The municipalities wish to
stay away from the general and typical debate about yes or no to nuclear energy.

once we have reached this point we must define our main objectives: security and
socio-economic development. nevertheless all our efforts will be useless if we do not
consider the main instrument to get information and transparency in the process, I
mean participation.

SECURITY
In the surrounding of NPP, as in other risk facilities, the perception of security
depends on two factors: information (the way decommissioning activities are carried
out , who is in charge, how information is being spread,...) and the measures to be
taken into account in case of emergency.

However a previous factor, the confidence,  affect all the processes and has to be
considered before talking about the other two factors. The most important challenge is
to gain a certain level of confidence among the different agents taking part in nuclear
debates, if success is needed when looking for future nuclear sites, decommissioning
activities or any event related.

If we want to obtain people’s trust we have to work respecting two principles:

First, in order to work directly on the territory one must be involved in everyday life.
The idea is that nuclear issues are very wide, very special and also very technical with
a very specific language.

There is a certain kind of anxiety among people when a nuclear facility is built or
decommissioned. If people are not well informed, their anxiety may provoke
suspicion. Even more, the people responsible for reporting about nuclear aspects
among the population must become regular members of the community and get
involved in normal events of everyday life. If so, confidence is given a chance to
grow.

The second item would be that information should be reported on a regular basis. If
we are used to explain what it is going on within the daily nuclear operations,
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avoiding unnecessary technical terms, it should not be a problem to communicate any
information concerning nuclear activities and obtain people’s trust.

Information:

In order to ensure information reporting, we must consider two aspects: transparency
and participation in the decision making process.

Transparency
First condition, the transparency is the opposite to opacity and it is based on mutual
confidence. Transparency has to run in two directions. So, whoever gives information
has to tell the truth but, at the same time, whoever receives it has to believe what they
listen to. Otherwise it would be a nonsense dialog.

Second condition, information has to be available. Everybody should be able to access
all the information and use it to defend their legitimate objectives.

And the third condition must be to tell the truth instead of trying to convince either the
anti-nuclear or the pro-nuclear part. Citizens like the truth not what is tendentious.
Local authorities avoid debates about yes or no to nuclear energy, because while we
argue in these sterile debates we forget to talk about what is going on with the future.

The content of the information is very important. Sometimes we would like people to
learn what they, however, aren't interested in, specially when we talk about nuclear
matters. They want to find somebody to trust but not to understand boring technical
aspects.

PARTICIPATION
How can we put these ideas into practice? How can we make sure that in nuclear
territories people will not be against the decommissioning activities or, at least, that
they will listen to the information about what is going on?

Everybody with some kind of responsibility in the nuclear field should try to find
answers to these questions, but the main idea is that the solution is in the co-operation
among whoever is concerned directly or indirectly with the nuclear world.

The public's will of participating in the decision making process has increased
progressively and this fact has conditioned each national legislation. Most of the
industrial countries have been taking this fact into account in their legislation
contents. A basic movement has emerged and it aims at allowing the public to a
participation in the decisions, for example in relation to the use of this energy (thanks
to a system of previous debates or during the authorisation process), following the
best possible procedure and through representation mechanisms according to the texts
of the Law. Why not opening a regulated participation plan concerning the
information about decommissioning activities?

In fact, many western countries have already integrated some of these principles in
their legislation, allowing the public representatives to be informed as well as
consulted and in many cases authorised to participate directly in the decision making
processes in relation to the development of nuclear issues.

The solutions adopted by some states concerning the public's participation in the
successive stages of the decisions - legislative, regulation or administrative - depend
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directly on their political regime, on their constitution and in particular on the
structure and the participation of the local authorities as well as on the social and
psychological context.

Today all the countries (even Eastern countries) admit that the public should play a
role, direct or indirect, in the nuclear policy elaboration or at least in its settings,
although a direct participation still constitutes an exception. There are, of course,
notable differences in the setting modalities in relation to this participating principle,
clearly due to the constitutional, political or social traditions, sometimes old, and also
due to the fact that the public sensitivity to nuclear risk differs from a country to
another. These differences may also imply different forms and mechanisms, as well as
various participation degrees in the definitive decision.

When we ask for participation we are actually asking for co-operation, because local
authorities and the citizens on their territories are directly involved in the future of
nuclear energy. We are used to hearing a lot of opinions about nuclear energy, above
all when someone argues whether to close or not a NPP, as if NPPs were only an idea
and didn't affect people, families, jobs, etc. In order to face this, we need to take part
in all the forums where our future is debated, and we also need efficient systems to
guarantee some basic knowledge of the reality in our areas.

The first step towards this should be an agreement among members of international
organisms in order to ensure the participation in all the countries where nuclear
energy exists.

It is very important to introduce the idea of local democracy into the operation of
nuclear facilities, because it is the way to involve the inhabitants of these areas in the
future of this kind of industry and to spread the feeling of security among people.

At the same time, we have to create concrete participation systems in order to allow
municipalities and social representatives to take part in the decision making process
and to receive permanent information about their nuclear installation or about the
general debates concerning the future of nuclear energy.

Currently, the most successful experience is the “Local Information/ Security
Commissions” created at local level in some countries. With this tool, local authorities
and other opinion leaders keep in touch with the actual situation as far as security and
radioactive control are concerned and, at the same time, citizens receive information
from their most direct representatives. It is an example of creating confidence among
people who live in the surrounding of nuclear facilities.

There are other situations where participation takes place. The most common is the
possibility to express opinions at certain periods of the authorisation procedures. In
these cases the system changes from one country to another, oscillating from a simple
publication of the project in the state bulletin to a referendum with general
participation.

As a representative of GMF, I would like you to give attention to the fact that not all
the countries in western Europe have the right method to guarantee a real local
democracy in nuclear procedures.
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Before starting our second pillar, I would like to put together some very short ideas.

- The information has to be trustworthy, permanent, timely and opened to
everyone.

- It is necessary to create local information agencies with the participation of  all
the agents involved, even those whose activity is related to nuclear facilities.

- Decision making process has to forecast the real possibility for the population and
their representatives to take part in it and express their opinion in order to have
some influence on the final decision.

- Local authorities have to accept the information that they receive and transmit it
to the citizens on their own decision or on people’s request.

- Local authorities should take part in organisms of participation but also safeguard
their citizens’ participation.

SOCIO-ECONOMIC DEVELOPMENT
The second pillar of our model are the socio-economic activities. There is a need to
work simultaneously on both security and socio-economic approaches.

From the socio-economic  point of view we must consider that there will be no
confidence unless we look for the people’s  social and economical future. Future
means that alternative economy should replace the economy being lost by the
decommissioning activities.

In that confidence climate people need to get results. Otherwise the confidence looses
strength. People should contribute by participating in any decision being made by the
authorities in charge. The population must feel that all kind of policies carried out
within their territory are focused on them  and on their future.

Therefore we have connected both strategic working lines: participation and social
economic activities.

1.- Co

2.-P.R

3.-Sp

4.- In
PARTICIPATION
 Appendix 3.2
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Linked working lines

1. Co-operation  must exist so that all the agents involved will be able to  define...

a. the priorities concerning the decommissioning plan consequences and the wide
range of impacts

b. the most important resources which guarantee the sustainability of the projects in
order to create steady jobs.

c. the socio-economic alternatives related to the decommissioned areas

d. the social problems during the decommissioning plan

2. Public representatives should manage...

a. the impact of the different alternatives proposed both from the territory and the
administrative point of view

b. identification of measures for different areas

c. problem solving models when decommissioning takes place.

d. With specifications by agent involved.

3. We have to use some Specific tools as territorial planning models (specially for
decommissioning activities), problem solving models, FCR (fact-conclusions-
recommendations) models, evaluation tools,  reality tools to solve the problems,
etc.

4. An International Agreement is necessary among all the municipalities from GMF
and the European authorities having some kind of responsibility in the
decommissioning process.

At last, the international organisms should make a strong effort in order to harmonise
the transparency and the participation and to co-ordinate policies and experiences in
real time in order to achieve the main objectives: security and socio-economic
development where nuclear activities (in this case decommissioning) exist.

Thank you for your attention."



EIAD Appendix 3.2 June 2001
Page 19

4 CONSULTATION AND PUBLIC PARTICIPATION FOR THE
DECOMMISSIONING OF VANDELLÓS 1 NPP, JOSEP CASTELLNOU
BARCELÓ

Josep Jaume Barceló Castellnou is Mayor of Vandellòs and Hospitalet de l’Infant. He
is president of COMUN, a national association of Municipalities affected by NPPs.
He created a Commission which interacted with the developer during the whole
decommissioning process for Vandellòs 1.
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Josep Castellnou

Decomissioning effect ofDecomissioning effect of
Vandellòs 1 NPPVandellòs 1 NPP

MILESTONES OF VANDELLÒS 1 NPP (1)
• Construction start 28/06/67

• Grid connection 06/05/72

• Commercial operation 08/06/72 to 19/10/89

• Gross electrical power 500 Mwe

• Total electrical production 55,647 Gwh

• Reactor availability factor (life time) 92,2%

• Turbine incident & fire 19/10/89

• Decomissioning order 31/07/90

• Defueling authorisation March 91

• End of reactor defueling October 94

• Reactor Type:
   Natural Uranium graphite-gas

• Owner: HIFRENSA

• Beginning: May 1972

• Closing: October 1989

• Generated Energy: 55.000
Gwh.

Aerial view of the site
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OVERVIEW
Vandellòs 1 Nuclear Power Plant is owned by HISPANO-
FRANCESA DE ENERGÍA NUCLEAR, S.A., whose shareholders
are:

ENDESA 52%
ELECTRICITÉ DE FRANCE 25%
IBERDROLA 23%

The construction of the plant began in June 1967. The technology
belongs to the European model of natural uranium-graphite-gas
cooled reactors, specifically based on a joint project between
Electricité de France (EDF) and the Comissariat à l’Energie
Atomique (CEA)

The commercial production started in May 1972 and finished in
October 1989.

The October 19 th 1989 incident
FACTS
• At 21.39 PM on 19th October 1989 high vibration alarm led the turbine generator number 2 to
an automatic trip.

• The shift operator manually tripped the reactor, so did the automatism

• The fire began on the high pressure urbine area and on the lower levels of the turbines building,
causing the loss of turboblowers number 3 and 4. The fire/emergency plan was activated.

• At 4.30 AM of the 20th October, the manager of the Plant declared to the Regulatory and Civil
authorities the fire was finished.

• The root cause of the incident was a mechanic failure causing a sudden projection of 36 blads
in the HP wheel number 8, due to an stress corrosion phenomena, not technically known at that
time for the suplier of this type of turbines.

• The big unbalance caused the rupture of several steam and oil pipes, what fed the fire.

• Any radiological release was produced neither inside nor outside the site

• Any external damage (people and enviroment) was produced, the same its to say for people in
the site.

• The excellent behaviour of the staff has been recognised by all the Organisms and Institutions

TREE OF OCURRENCES DURING THE FIRE (10/19/1989)
DEGRADATION OF SAFETY FUNCTION “DECAY HEAT REMOVAL”

INOPERABILITY OF 2 OUT OF 4 AUXILIARY
FEEDWATER TRAINS

DEGRADED PERFORMANCE OF AUXILIARY
FEEDWATER (REGULATED VALVES)

WATER LEAKAGE
FROM

DEMINALIZERS

LOSS OF POWER SUPPLY TO 2 OF 4
CONTROL AIR COMPRESSORS

LOSS OF CONTROL AIR (PIPING FAILURE)

LOSS OF INSTRUMENT AND CONTROL
POWER

FIRE

OIL LINE BREAK

TURBINE BLADES BREAK

INOPERABILITY OF SHUTDOWN HEAT REMOVAL

INOPERABILITY OF 4 SHUTDOWN COOLING PUMPS

FLOOD

REACTOR BUILDING SUMP PUMP
INOPERABLE

TURBINE REACTOR
COMMUNICATION DOOR OPEN

CIRCULATING WATER
EXPANSION JOINT FAILURE

LOSS OF 2 OUT OF 4
TURBOBLOWERS

LOSS OF
ELECTRICAL

POWER SUPPLY

WATER FROM
MANUAL FIRE

FIGHTING
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WHAT LED TO THE DEFINITIVE SHUTDOWN OF
VANDELLÓS 1 NPP

FINAL REPORT OF THE INCIDENT
• Issued by HIFRENSA on November 13th 1989
• Issued by the Nuclear Safety Council (CSN) in April 1990

SAFETY CRITERIA TO REFURBISH AND UPGRADE THE PLANT

HIFRENSA’s PRELIMINARY PROJECT, ACCORDING TO THE CSN’s ASSESMENTS

EXTRA INPUTS
• High cost of the project considering the remaining life of the plant (10 years)
• Strong opposition from politicians and public opinion to restart
• Existence of sufficient capacity of electrical generation in Spain
• Project investment not “recognised” by the Spanish Ministry of Industry

HIFRENSA’s FORMAL ACCEPTANCE OF THE DEFINITIVE SHUTDOWN OF THE PLANT

• End of  Graphite Project (preconditioning of the graphite
sleeves from the spent fuel) in December 1998.

• The 28 th Jannuary 1998, a Ministerial Order approved the
dismantling Plant made by ENRESA and authorized the
transfer of Vandellòs 1 NPP facilities from HIFRENSA to
ENRESA for its dismantling.

• The 4 th February 1998 took place the effective transfer
between HIFRENSA and ENRESA.

MILESTONES OF VANDELLÒS 1 NPP

- OCT.  1989  Incident in Vandellós I.

- JUL.   1990  Definitive interruption of the NPP.

- JUN.   1991  Alternative Definition about the decomissioning. Action proposal.

- NOV.  1992  Succes in MINER/CSN alternative.

- MAY.  1994  Presentation off the dismantiling and the shutdown plan.

- SEP.   1996  Presentation of the evironmental study.

- DEC.    1996  Reqwest of the building site licence and activity licence.

- APR.   1997  Counsil autoritzationAutorización y condicionado del Consejo.

- SEP.   1997  Evironmental impact declaration.

- JAN.   1998  MINER determination about the titularity transfer and the
authorization of the project.

- JAN.   1998 Approval of the dismantling and the shutdown plan.

- FEB.   1998  The titularity transfer of NPP.

- MAR.  1998  Starting the preliminary phase.

- JAN.   1999  End of de new systems test.

- MAR.  1999  CSN authorization for the decomissioning in some radiological
sites.

- APR.   1999  Starting the dismantiling work in some radiological sites.
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PREPARATION OF THE
TRANSFER AND THE
DISMANTLING PROCESS

HIFRENSA

M I E

ENRESA

D G M A

C S N

1990 January 1998

TRANSFER

VANDELLÒS 1
DEFINITIVE SHITDOWN - PHASE 1- TRANSFER –PHASE 2

UNLOADING AND EVACUATION OF
THE REACTOR DEFUELING

WHASTE CONDITIONING

PRECONDITIONING OF THE
GRAPHITE-SILOS

FAVOURABLE APPRECIATION OF THE
DISMANTILING AND THE SHUTDOWN PLAN

EVIRONMENTAL IMPACT DECLARATION

APPROVATION OF THE PDC AND
TRANSFER ORDER OF THE RESPONSIBLE
EXPLOTATION TO ENRESA

SUPPORT SERVICES FOR
THE DECOMISSIONING

EXECUTION OF THE
DECOMISSIONING PHASE 2

PHASE 1 PHASE 2

THE DISMANTLING PROCESS IN SPAIN (1)
ENRESA was established by the Royal Decree 1522/1984
According the law, ENRESA has the liability for the definitive storage of radiological
wastes and also for the dismantling of radiological and nuclear facilities.
The three dismantling phases defined by the IAEA are shared as follows:
• LEVEL 1: Under the responsability of the owner

Duration: The time elapsed for defueling the reactor and conditioning the
radwaste produced during the operational period.

Funds: The funds are provided by the owner
• LEVEL 2: Under the responsability of ENRESA

Duration: The time elapsed for achieving the decomissioning and
dismantling plan submited to the Spanish Ministry of Industry.

Funds: Tax in the electrical invoice to consumers, assigned to ENRESA.
• WAITING PERIOD: The nuclear site is under responsability and surveillance of
ENRESA

Duration: The length of time is 25-30 years. During this period, the
disqualified area of the site is returned to the owner, which can use it for any
purposes.

Funds: The same that at level 2.
• LEVEL 3: Under the responsability of ENRESA

Funds: The same that at level 2

THE DISMANTLING PROCESS IN SPAIN (2)

• On 31 st July 1990, a Ministerial Order required ENRESA to elaborate
a decommissioning and dismantling plan for Vandellòs 1 NPP.

• On november 1992, the General Direction of Energy accepted the
alternative proposed by ENRESA consisting in a Level 2 dismantling
(dismantling of the conventional parts of the plant and of radiactive parts
other than the reactor and its internals) followed by a waiting period,
estimated to last 25-30 years for the completion of the total dismantling.

• The Vandellòs 1 NPP decomissioning and dismantling project was
submited to the Spanish Ministry of Industry in May 1994 for approval

• The Ministry of Industry approved the project on 28th January 1998.
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The Ministerial Order of 31st July 1990 (1)
That order required

• HIFRENSA

- Adaptation of the Plant’s technical specifications.

- Defueling the reactor and shipping off the spent fuel (start on April 1991,
end on October 1994)

- Conditioning the operating radiological wastes (low level, irradiated
metallics and spent resines).

- Preconditioning the radiological wastes stored in the three graphite silos
(Graphite Project).

- To collaborate with ENRESA, in order to establish the dismantling
project.

- To transfer the Plant to ENRESA once all requirements were carried out

The Ministerial Order of 31st July 1990 (2)
That order required

• ENRESA

- To elaborate and submit a decomissioning project of Vandellòs 1 NPP
(Level 2 option submited on November 1992, definitive project submited
on May 1994).

- To be the nuclear operator of the dismantling once the transfer
produced.

- To execute the dismantling (conventional parts and radiological parts,
except Reactor and shielding building with its internals).

- To be the nuclear operator during the waiting period (25-30 years).

- To execute the level 3 dismantling (an specific project will have to be
submit).

IMPACT UPON PEOPLE DUE TO THE PLANT
SHUTDOWN

• Social impact
• Demography estability that shows a littel descent.

• Job loss.

• Retirement and anticipated retirement.

•Economic impact
•Loss of the municipal income. (tax and economic compensation)

•Temporaly loss of land developement.
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MANAGING THE HUMAN RESOURCES (1)

Industry activity licenceIndustry activity licence  requested to Townhallrequested to Townhall
 Requested on 27th /12/96

• Submitted to public information.

• Scope: Level 2 in the decomissioning process

• Granted on 2/3/98 with the following conditioning.

• ENRESA will inform of any significative change in the decomissioning conventional
process.

• The licence is granted to the level 2 in the decomissioning process.

• The positioning will not store other whastes that those situatet in the plan once the
licence is granted.

• Before the wastes transfer of ATOC, ENRESA will offert.

- Final disposition and the bauking up caracterization.

- Definitive wastes bulk to store.

- Request of the waiting period licence.

Building site licenceBuilding site licence  requested to Townhallrequested to Townhall

• Requested on 27th /12/96

• Submitted the information to:

  - Urbanism head office.

- Industry head office.

- Port and coast head office.

- Governnent Subdelegation at Tarragona

- Industry and energy County Council Dirección

- Coast Office of the Evironmental Ministery
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Conditioning Conditioning in in building licencebuilding licence  requestedrequested   fromfrom
the townhallthe townhall

• Security

• Information

• Economic Compensation

SecuritySecurity

• Nuclear Safety Council

• Ministerial control: Decomissioning information
committee

• Municipal control: Tracking Municipal Commission

Inform ationInform ation
• Tracking M unicipal Com mission.
Aspects that should be treated:

-Building treatem ent.
-Present staff in the com pany
-Material control
-Conventional, radiological and
polluted wastes managem ent.
-F luit (liquid and gaseous)
-Security (formation and accidents)
-Vigilance (radiological and
environmental)
-Incidents
-Conditioning execution
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In s titu tio n a l R e la tio ns s h ipIn s titu tio na l R e la tio n s sh ip

• T rack in g  M un ic ip a l C om m is s ion

•A g ree m e n t w ith  the  B a ix  C a m p  C ou n c il

•A g ree m e n t b e tw e e n E nresa  an d  th e  s ite  T ow n h a ll

•U n ive rs ity  o f R ov ira  &  V irg ili a t T a rrag on a

•G o vernn en t S u bd e le ga tion  a t T a rrag on a : C o m m un ica tio n  a gree m e nt

P o litic  a p p lic a tio n

C o nve n tio na l w aste s
M un ic ip a l m a na ge m e nt
q ua lity

T o w nH a ll
M a in  asso c ia tio ns
L oca l po litica l p arties

InformationInformation
•Municipal Magazine. Public information
about the decomissioning evolution.

•Information Center. Institucional
educational and personal visits at the plant.

Econom ic d iversitication

E nr es a foundation  –  T ownhal l agr eement
A greem ent to execute projects and activities
related  to  social aspects of the m unicipality .

Enterprise centerEnterprise centerEnterprise centerEnterprise center

Econom icEconom ic   Com pensationCom pensation
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S oc ia l S oc ia l C om pe nsa tionC om pensa tion

•Cr eat ion  of  th e In du s tr y  an d S er v ices  S tar tw or ker s  A s s ociat ion  at
Van dellòs  i  l’H os pitalet  de l ’In fan t ( 47  E n ter pr is e)

•E m ployem en t  cr eat ion  du r in g th e decom is s ion in g pr oces s .

126384840E n ter pr is e
(N ov . 1999)

36886282S taf f
(A pr i l 2000)

T otalOth er sP r ov in cialL ocals

EconomicEconomic  CompensationCompensation

Public places

Convenio F undación E nres a-Ayuntamiento

Arenal Arenal Arenal Arenal beachbeachbeachbeach Sport Sport Sport Sport areaareaareaarea    accessaccessaccessaccess

Agreement to execute projects and activities
related to social aspects of the municipality.

Social works

Convenio F undación E nresa-Ayuntamiento

TheaterTheaterTheaterTheater Social Social Social Social househousehousehouse Masboquera Masboquera Masboquera Masboquera

EconomicEconomic  CompensationCompensation

Agreement to execute projects and activities
related to social aspects of the municipality.
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M A N A G IN G  TH E  H U M A N  R E SO U R C E S (2)

80

13

47
26

18 8

P resent s taff in the
Com pany

Temporary  engaged by
other Com panies

Induced pay  out

Definit ively  engaged by
other Cam panies

Retirement and
antic ipated retirem ent

STA FF D ISTR IB UTIO N 2000

Staff in Staff in the decomissioning phasethe decomissioning phase

Local
74%

Others
26%

Cours es

•R elated to decom issioning activiti
(radiologic protection, welding,...)
•R adwaste m anagem ent and NPPs
decom issioning (U niversitiy)
•A greem ent of scolarship holders

Social Social CompensationCompensation

C o lla b o ra to rsC o lla b o ra to rs  in  V a n d e lló s  I in  V a n d e lló s  I

A v e ra g e : 3 1 9  w o r k e rs
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5 MODEL EIA AND EIS STRUCTURE FOR NUCLEAR POWER PLANT
DECOMMISSIONING, SERGIO VIDAECHEA

Sergio Vidaechea has a degree in Physics specialised in Automation at the
Complutense University of Madrid. Now is preparing his PhD in the field of Nuclear
Safety at the Polytechnical University of Madrid. Since 1995 he has worked in the
Projects Department of ENRESA (Radioactive Waste Management Company in
Spain) with responsibilities in environmental, and decommissioning and dismantling
projects. Before his position at ENRESA he was Head of Projects Department. in a
Meteorological and Environmental Consulting company working as a consultant with
responsibility for Environmental and Technical Projects.

Sergio is member of the Spanish Professional Association of Physicists. He has
prepared several papers on radioactive waste management and environmental
projects, and lectures in waste management and information systems in Spanish
Universities, the Spanish Professional Association of Physicists and the Instituto de
Empresa Business School.

Model EIA and EIS structure
for Nuclear Power Plant

decommissioning

A Study for the Environment Directorate
General of the European Commission

➢ Within the EU Regulatory Framework in
the Member States:

➣ Assist the applicants in the preparation
of an EIA for decommissioning of nuclear
installations

➣ Develop a model EIS with a practical
case to ensure that the Guideline
provide a useful tool, from the design
stage to decision and implementation of
a project

Guideline Objectives

➢ EIA Process:
➢ Scoping Phase (Stakeholder consultation,

Public involvement, selecting preferred
alternative/s)

➢ EIS preparation

➢ EIS Review

➢ Decision

Guideline Sections

➢ Determination of the environmental 
baseline

➣ Initial environmental conditions
(ecologically-sensitive zones, ecosystem's
tolerance level, areas already polluted)

Environmental Impact
Evaluation
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➢ Impact identification
➣ Potential environmental impacts are

identified based on parameters related
to:

➤ The degree of physical and socio-
economic impact

➤ According to the public perceptions and
values

Environmental Impact
Evaluation

See enlarged version at end of
presentation

➣ AIR QUALITY AND METEOROLOGY
➣ Regional climate and Meteorology of the site

➣ Atmospheric diffusion, Air quality

➣ Noise levels

➣ FLORA AND FAUNA; ECOSYSTEMS
➣ Terrestrial and Aquatic medium

➣ Terrestrial, Marine and/or fluvial ecosystems

➣ WATER: HYDROLOGY AND HYDROGEOLOGY
➣ Surface system and groundwaters quality

Typical Environmental
Inventory Index

➢ LAND AND SOIL: GEOLOGICAL-GEOTECHNICAL
STUDIES; EDAPHOLOGY

➣ Regional geography

➣ Local geology

➣ Detailed geology of the plant site

➣ Geotechnical studies of the site and conclusions

➣ Seismology

➣ Soil on site

➣ Soils in surrounding area

Typical Environmental
Inventory Index

➢ LANDSCAPEVisibility analysis

➣ Quality of the landscape, Human presence

➣ Visual fragility of the landscape

➣ LAND USE

➣ CULTURAL RESOURCES

➣ INFRASTRUCTURES: TERRITORIAL SYSTEM
➣ Demographic density and typology of settlements

➣ Communications network and basic infrastructures

Typical Environmental
Inventory Index

➢ HUMAN ASPECTS
➣ Population

➣ Demographic evolution and projection

➣ Distribution by age of population, Floating
population

➣ Health aspects

➢ Economic System
➣ Income and employment

➣ Agricultural and Fishing production

➣ Industrial activity

Typical Environmental
Inventory Index

➢ Assessment of the significance of impacts (I)
➣ Consider the implications of the impacts

identified previously and assesses their
significance

➣ Includes evaluation of the effects that the
project will generate on the environment

➣ Significance can be gauged relative to:
➤ Environmental standards

➤ Against public perception (more subjective impacts)

➣ Qualitative or quantitative

Environmental Impact
Evaluation

➢ Assessment of the significance of impacts (II)
➣ Most significant impact indicators in

decommissioning
➤ Radiological impacts:Inhalation, ingestion and

external irradiation due to radioactive materials

➤ Noise level, measured as the level of acoustic
pressure or intensityand typology of the noise
produced

➤ Concentration of dust particles both in the
atmosphere and on the surrounding land as a result
of deposition

➤ Land use

Environmental Impact
Evaluation
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➢ Development of mitigation measures
➣ Remove or reduce to acceptable levels all

the impacts

➣ Identification of possible mitigation
measures

➢ Listing of residual impacts
➣ Impacts which would still occur even after

the implementation of the mitigation
measures

Environmental Impact
Evaluation

➢ Development of monitoring plan
➣ Check residual impacts identified

➣ Ensure that no unexpected impacts arise

➣ Proposed mitigation measures are working
adequately (remedial action)

➣ The developer may have an ongoing communication
with stakeholders during this phase in order to
ensure that their concerns are being properly
addressed and that local and expert knowledge
have been used effectively.

Environmental Impact
Evaluation

➢ DESCRIPTION OF NUCLEAR POWER PLANT AND
SITE

➢ DESCRIPTION OF DISMANTLING PROJECT
➣ ALTERNATIVE 1: NO ACTION

➣ ALTERNATIVE 2: LONG-TERM STORAGE

➣ ALTERNATIVE 3: IMMEDIATE DISMANTLING

➢ ENVIRONMENTAL INVENTORY

➢ IDENTIFICATION OF AND EVALUATION OF
IMPACTS FOR THE ALTERNATIVES CONSIDERED

EIS Practical Case Structure
➢ SELECTION OF MOST FAVOURABLE ALTERNATIVE

➢ IMPACT MINIMISATION AND MITIGATION
MEASURES

➢ ENVIRONMENTAL SURVEILLANCE PLAN

➢ ENVIRONMENTAL RADIOLOGICAL SURVEILLANCE
PLAN

➢ BIBLIOGRAPHY

➢ INDEX OF APPENDICES

EIS Practical Case Structure

PROJECT ACTIONS HAVING THE POTENTIAL TO CAUSE AN IMPACT
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EXAMPLE OF IMPACT
IDENTIFICATION

MATRIX FOR
DECOMMISSIONING
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6 GUIDELINES FOR PUBLIC PARTICIPATION IN EIA OF NPP
DECOMMISSIONING PROJECTS, JUAN PALERM

Juan Palerm is a Senior Environmental Consultant at the Spanish company ECA. He
holds a degree in Chemical Engineering, a MSc in environmental technology and a
PhD in environmental policy (focused on public participation in EIA). In ECA he is
responsible for project management; although currently covering a wide range of
areas due to the demands of his work, his main interests are on environmental policy,
most specifically public participation, EIA and SEA.

Guidelines for Public
Participation in EIA of
NPP Decommissioning

Projects

Juan Palerm

Underlying Considerations for
the Development of Guidelines

➢ Normative and Functional arguments
➢ Compliance with European legislation,

international conventions and best-
practice

➣ EIA Directive 85/337/EEC (as amended by
Directive 97/11/EC)

➣ Espoo Convention
➣ Aarhus Convention

Underlying Considerations for
the Development of Guidelines

➢ Specific characteristics of nuclear
decommissioning projects

➢ EC EIA Guidance
➣ screening
➣ scoping
➣ EIS review checklist
➣ public participation (draft)

➢ NB: The Guidelines are not meant to be prescriptive

Key Issues

➢ Definition of stakeholders
➣ inclusion of individuals and groups
➣ inclusion of public in other affected countries
➣ triggering point: “actors who feel affected by the

decision”

➢ Access to information
➣ Principle of transparency
➣ Easily available and understandable
➣ During all stages of the EIA process

➢ Notifications
➣ With comprehensive information
➣ Accessible to all potential stakeholders

➢ Timing and venues
➣ Accessible and convenient to stakeholders
➣ Sufficient time to read through information and

form an opinion
➢ Social inclusiveness

➣ May require special approaches to reach minority
groups (e.g. translations, direct notifications)

Key Issues
Key Issues

➢ Valid issues for deliberation
➣ Objective and subjective claims
➣ Potential inclusion of socio-economic aspects

➢ Social learning
➣ On-going learning process and understanding of

other parties’ viewpoints
➢ Use of public participation mechanisms

➣ Combination of one-way and two-way
mechanisms
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Scoping

➢ Identification of potential stakeholders
➣ Single document with contact details of all

potential stakeholders (e.g. Making use of simple
checklist)

➢ Agreement of decision-making procedures and
criteria

➢ Provision of information on agreed decision-
making criteria and alternatives to be examined

➣ After screening of technically-feasible alternatives

Scoping

➢ Draft Scoping Report
➣ After remaining alternatives are scoped for impacts
➣ Working document for scoping meetings
➣ Comprehensive notification

➢ Final Scoping Report
➣ Must integrate outcome of scoping meetings and input from

any independent consultants
➣ Justify how public input was considered
➣ Publicly available

➢ Further scoping meetings if necessary

Scoping

➣ Recommended ongoing consultations
during scoping

➣ Various mechanisms available, e.g.
➤ Citizens’ Advisory Committees
➤ Open houses

Ongoing Public Participation

➢ Recommended for developers to keep an on-
going dialogue with stakeholders throughout
the EIA process

➢ Options of methods:
➣ invitation to send comments
➣ telephone hot-line
➣ workshops to deal with specific issues
➣ open-houses
➣ internet

Draft EIS and Review

➢ Optional stage
➣ recommended when the project is

complex, technically or in its public
perception

EIS Review

➢ EIS and its non-technical summary must
be publicly available and copies available
at a reasonable cost

➢ Notification
➢ Two-way communication mechanisms
➢ Time allowed for stakeholders to prepare

their positions

Decision

➢ Publicly available
➢ Justify how public input was taken into

account
➢ Third-party right of appeal

Post-Decision Monitoring

➢ Regular meetings with stakeholders
➢ Ad hoc approaches to solve arising

controversies and concerns (e.g. over
specific safety issues as
decommissioning activities progress)

➢ May use various mechanisms, e.g.
Workshops, advisory committees,
information sessions
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7 ELECTRONIC METHODS FOR DISSEMINATION OF THE EIS,
MAGDA TÓTH NAGY

Magda Tóth Nagy is the Head of the Public Participation Program of the Regional
Environmental Centre for Central and Eastern Europe, (REC), located in Szentendre,
Hungary. She is one of the founding staff members who started the operations of REC
in 1990. Since 1993 she has specialised on public participation and has been Project
Manager of different REC projects on public participation promoting capacity
building, networking, legal and policy analysis and assistance to develop more
efficient legal and institutional framework in CEE countries. She has also participated
in a number of projects related to EIA and public participation. She participated in the
development of the Aarhus Convention on Access to Information, Public Participation
in Environmental Decision-making and Access to Justice in Environmental Matters
and in the work of the different Task Forces under the Aarhus Convention. She is
member of the Advisory Board for the Aarhus Convention. She has been nominated
as Head of the Public Participation Program of REC in June 1999.

BACKGROUND

•  INCREASING USE OF ELECTRONIC TOOLS IN PRACTICE

•  INTERNATIONAL LEGAL INSTRUMENTS PROMOTING THE USE OF
ELECTRONIC TOOLS

– AARHUS CONVENTION
– EU DIRECTIVE

INTERNATIONAL LEGAL INSTRUMENTS PROMOTING THE
USE OF ELECTRONIC METHODS

AARHUS CONVENTION (ARTICLE 5)

•  “…ENVIRONMENTAL INFORMATION PROGRESSIVELY BECOMES
AVAILABLE IN ELECTRONIC DATABASES WHICH ARE EASILY
ACCESSIBLE TO THE PUBLIC …”

•  “...TO THE EXTENT THAT THE AVAILABILITY OF SUCH INFORMATION
IN THIS FORM WOULD FACILITATE THE APPLICATION OF NATIONAL
LAW IMPLEMENTING THIS CONVENTION.”

•  THE EUROPEAN UNION:

– DETAILED PROPOSAL TO REPLACE CURRENT DIRECTIVE
90/313/EEC

– EUROPEAN PARLIAMENT WILL GIVE OPINION IN 1ST
READING IN JANUARY AND PLANS TO ADOPT IN 2001
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– TAKES INTO ACCOUNT THE RELEVANT PROVISIONS OF
AARHUS CONVENTION AND EXPERIENCE OF THE MEMBER
STATES

•  REFLECTS CHANGES OF INFORMATION TECHNOLOGIES

•  USE OF AVAILABLE COMPUTER TELECOMMUNICATION AND/OR
ELECTRONIC TECHNOLOGY STRESSED

THE USE OF ELECTRONIC TOOLS

FOR DISSEMINATION OF EIS

•  THE MAIN REASONS/ADVANTAGES

– COST-EFFICIENT

– FLEXIBLE

– EASY TO ACCESS AND USE FOR DISSEMINATION OF
INFORMATION

– REACHES OUT TO MULTIPLE USERS AND STAKEHOLDERS

– PASSIVE AND ACTIVE METHODS

•  PASSIVE

– PUT ON WEB SITE OF PUBLIC AUTHORITIES, PUBLIC
LIBRARIES, EASILY ACCESSIBLE INSTITUTIONS

•  ACTIVE

– SENDING OUT TO NOTIFICATION LIST TO THOSE
INDICATING INTEREST

•  CAN BE USED FOR COLLECTING COMMENTS AND FEED BACK
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1 SESSION 1, WORKGROUP 1: METHODOLOGIES FOR IMPACT
DEFINITION (SCOPING)

Facilitator: Peter Dickenson

Rapporteur: Ana Yuncal Olea

DEFINITION AND IMPLICATION OF SCOPING: IMPACTS DEFINITION
METHODS
What does scoping mean?
For the EIA; “the scoping stage is the time when, among other things the Terms of
Reference (ToR) are defined. The stakeholders have the opportunity to express their
opinions and concerns over the decommissioning project” Also the decision making
procedures and criteria should be described at this stage and feasible alternative(s)
selected”. (page 9. EIA D&D Draft Final Report)

For the IAEA: “all administration work to be done for the final shutdown. From the
administration activities to the technical activities”

•  Final shutdown

•  Operation finished
But, scoping means different things for different people, and it is necessary to define
scoping for all the stakeholders involved. For this purpose, we must:

1. Identify the stakeholders at each stage of the process

2. Identify the information to be given to each stakeholder at each stage of the
process

3. To publish all the activities (implications, obligations, rights/ per stakeholder/ per
stage of the process)

The implications of scoping: is it the same for all the stakeholders?
Is the definition of the ToR the same for all the stakeholders involved? The key
concerns must be described at this stage for the points of view of all of the people
involved. The objectives and the main factors for the ToR must also address:

1. What are the main objectives for the scoping and what impact definition methods
should be used in scoping.

2. What are the main factors which must be taken into account?

•  Costs, stakeholders, etc.

•  Best practice from past experience

•  Range of approaches: political, technical, governmental, social, economical,
infrastructural, environmental, etc.

3. What is the relevant information for the decision making process and for all the
stakeholders involved?
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4. What are the concepts and the impacts?

•  What concepts must be defined?

•  Definition of scoping (terms of reference).

SCOPING IN PRACTICE: METHODOLOGIES
Best Practice Document
This document must be used at the start of the process not at the final stage of the
process for all the stakeholders.

This document must include all the data related to the scoping stage: stakeholders,
objectives of the process, key points, general relevant information for all the
stakeholders, impacts for all the people involved, agenda, previous environmental
assessment, financial items, etc, to be used to inform stakeholders about the
decommissioning project every time.

It must be completed daily with all the changes occurring during the process,
published for public consultation, direct and well written for all the stakeholders and
clear.

We must think that the planning for decommissioning starts when constructing all the
nuclear power plants.

Project Level

•  Initial outline of feasible alternatives (list of them)

•  Decision-making procedures: definition of the project baseline

•  Alternatives screened according to agreed decision- making criteria

•  Draft scoping report (taking into account the starting document)

•  Discussion and agreement of draft and final scoping reports
It is necessary to take into account:

•  All the stakeholders must have the opportunity to discuss all the project stages

•  Previous studies and reports (Aarhus Convention) must be taken into account

•  Public Consultation must be undertaken at all stages

•  Legislation

•  A best practise document

•  Impact assessment

•  Other potential impacts not considered before

•  What other facilities may be needed

•  Workshops and Commissions to inform all the stakeholders
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SESSION 1, WORKGROUP 2: DEFINITION OF ALTERNATIVES

Facilitator: Luc Baekelandt

Rapporteur: Gábor Bacskó & Paul Haigh

•  EIA is PART, not the whole of the decision process.

•  EIA is MORE THAN  a discussion with the public.

•  In box 2 “feasible engineering alternatives”, the team engineering MUST include costs
and safety considerations not just ‘Technically Feasible’ options.

•  The process overall IS helpful in determining alternatives BUT it is idealistic and may not
reflect the practical ‘on the ground’ situation.

•  There are some instances where only one ‘technical option’ will be taken forward (i.e.
step 5 is missed) BUT we requested a legal commentary on this approach.

•  The process description and diagram needs to display more clearly a distinction between
‘public consultation’ and ‘regulatory approval’.

•  We were able to make some suggestions direct to the author.
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2 SESSION 1, WORKGROUP 3: PUBLIC INVOLVEMENT DURING
SCOPING / SELECTION OF ALTERNATIVES

Facilitator: Philip Moding

Rapporteur: Lutz Blank

Objectives
to make recommendations on

•  the level of public participation

•  the appropriate techniques

Procedure of Workgroup

•  far reaching (over and above remit)

•  mildly chaotic

•  some points relevant to EIA process per se and structure + objectives of guidelines

•  not all relevant topics addressed

Conclusion
Objectives partially achieved

Issues Discussed

•  Topics/issues addressed at scoping (safety; environment; social; economics)

•  Public affected/definition of relevant public (local versus others → transport,
disposal)

•  When to involve the public

•  Outcome of Public Participation (realistic scope of involvement)

•  Techniques of involving the public
 no discussion; reference to draft guideline, no fundamental objections to its
content

Issue Timing
Timing defines scope of real involvement consensus: Public Participation as early as
possible,

before decisions have been taken.



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 3.3 June 2001
Page 5

Ideal situation: Decom. strategy is part of initial EIA at planning phase

→ maximum scope

Common situation:  NPP exists

EIA (likely)

Public Participation at initial EIA

↘ may be

Decom. EIA: Limited alternatives

(technical; financial)

Limited scope for public

Conclusion
Guideline has to be flexible  to allow for ideal scenario and real scenario

Issue: Degree of Public Participation

•  Potential for decision-making and public influence may be limited

•  Public Participation is more than information, should provide real opportunity to
influence decisions

•  At scoping stage this would mean
→ determine issues

→ determine criteria for assessment

•  Mandatory to involve public early to ensure full support for EIS

Not covered/partially covered

•  Techniques for Public Participation

•  Who are the public

↘ ‘circle’

Conclusions

•  Guidelines have to be flexible

•  Scope for decision making/public influence may be restricted

•  Public Participation as early as possible
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•  [Techniques as per draft guidelines]

3 SESSION 2, WORKGROUP 1: ASSESSING SIGNIFICANCE

Facilitator: José L Revilla

Rapporteur: Klaus Schiffer

The discussions of the workgroup were summarised in a figure which is reproduced
below. A copy of the original version is also provided for completeness.



Environ

EIAD Appendix 3.3
Page 7

TECHNICAL

(more regulator)

as representative of public

Facts, numbers

PUBLIC SENSITIVE

(more public)

Socio - economic…..

WHAT IS SIGNIFICANT? if a group (?!

Risk-reduction
process

➝  clearance of site

HOW BEST TO
EVALUATE

IMPACT

Experience
other projects
mental Impact Assessment for the Decommissioning of Nuclear Installations

June 2001

What is risk, analyses in countries

Impact x          x risk

x law

x normal ?

Example: clearance levels

➝  national law + int. standards!

Impact was assessed for operation

look only at additional impact?

(traffic, waste, ….)

Aim: decom. plan reasonable

no danger for us + future generations

?) thinks that it is !

Other Industries???

Public
competence
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4 SESSION 2, WORKGROUP 2: MITIGATION MEASURES AND IMPACT
MANAGEMENT

Facilitator: Jana Burclová

Rapporteur: Lucien Teunckens

MMiittiiggaattiioonn  MMeeaassuurreess  aanndd
IImmppaacctt  MMaannaaggeemmeenntt

☞  Objective: to make
recommendations on how best to
deal with identified impacts.

☞☞   MMiittiiggaattiioonn
☛  “One aim of EIA is to try and remove or

reduce to acceptable levels all the
impacts which may occur (from
decommissioning activities)”. (Vol. 2, p.
12)

☛  “An important step in the EIA process is
the definition of measures to be applied
to prevent, mitigate or correct the
environmental impact of the
decommissioning project”. (Vol. 2, p. 50)
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MMiittiiggaattiioonn  MMeeaassuurreess  aanndd

IImmppaacctt  MMaannaaggeemmeenntt

☞  Based on these statements, it was proposed
to accept a broad interpretation of the
objectives of the working group, considering
that mitigation measures may include

☛  Precaution (advisory character, i.e.,
source reduction)

☛  Prevention (i.e., prevention of
contamination spread, removing the
impact by modifying the project activity
causing it)

☛  Corrective actions (i.e., remedial actions,
mitigatory if they cancel, attenuate or
modify the impact once it has been
caused)

☛  Monitoring, the evaluation of the impact
of the measures that are taken

☞  In principle, the identified mitigation measures
could be grouped in these categories
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MMiittiiggaattiioonn  MMeeaassuurreess

☞  In practice, the report gives a rather extensive
overview of mitigation measures that may be
considered

☞  Some additional measures could be identified,
and all were grouped in

☛  General measures
☛  Special measures

➣  Personnel specific factors
➣  Environmental factors
➣  Socio-economic factors

☞  The availability of a “Quality Assurance
System” was considered to be an advantage
and an effective tool for adequate
management of mitigation measures
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GGeenneerraall  MMeeaassuurreess

☞  (Continuous) adequate personnel training, for
all the levels and areas of the organisation

☞  Effective performance of the programmes
required by the

☛  Radiological protection
☛  Rigorous and detailed occupational

safety standards

☞  Fire protection

☛  Application of a flexible fire protection
system, given the changing nature of the
situation of the plant during dismantling

☛  Periodic revision of obligatory safety
elements, e.g., fire extinguishers and
alarms

☞  Transport measures

☛  Adherence to strict working hours and
transport routes for movement of
materials off-site and on-site

☛  Truck washing station to prevent
problems of mud on the roads
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PPeerrssoonnnneell  SSppeecciiffiicc  MMeeaassuurreess  ((11))

☞  Minimisation of occupational dose rates,
rigorous application of the ALARA principle

☛  Minimisation of external dose rates

➣  System decontamination
➣  Shielding (under water handling)
➣  Use of remote handling and/or

robotic systems

☛  Minimisation of contamination (spread)

➣  Minimisation of dust production
(moving covers, confined
enclosures, spraying coagulant,
fixing solutions, careful planning of
fragmentation techniques, under
water handling)

➣  Minimisation of emissions
(collection of aerosols/dust on the
spot)

➣  Use of protective clothing
➣  Decontamination facilities for

personnel
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PPeerrssoonnnneell  SSppeecciiffiicc  MMeeaassuurreess  ((22))

☛  Minimisation of exposure time

➣  Scaffolding - handling devices
➣  Use of mock-ups and training

☞  Minimisation of industrial risks

☛  Evaluation of the risk on the workplace
☛  Reduction of hand-arm vibrations

(tooling, equipment)
☛  Reduction of operator work load

(automated tooling, equipment)

☞  Minimisation of other risks

☛  Hazardous waste (asbestos, organic
waste)

☛  Noise and vibrations (general use of
silencers on vehicles and machinery and
minimisation or elimination of blasting
operations)

☞  Maintenance of hygienic conditions in the
toilets for the operations personnel and other
users, and in the cafeteria and canteen areas
if they exist
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EEnnvviirroonnmmeennttaall  MMeeaassuurreess  ((11))

((aaiirr,,  wwaatteerr  ==>>  llaanndd,,  ssooiill  ==>>  ffaauunnaa,,
fflloorraa))

☞  Minimisation of atmospheric emissions

☛  High efficiency filters
☛  Emission capturing systems
☛  Dust emission control systems

☞  Minimisation of release to surface waters

☛  Recycling and reuse of waste waters
☛  Polishing systems
☛  Use of dry cutting/decontamination

techniques
☛  Treatment and conditioning of waste
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EEnnvviirroonnmmeennttaall  MMeeaassuurreess  ((22))

((aaiirr,,  wwaatteerr  ==>>  llaanndd,,  ssooiill  ==>>  ffaauunnaa,,
fflloorraa))

☞  Minimisation of land and soil contamination

☛  Safe arrangement/management of the main
areas used for handling and storage of waste
materials (preventing uncontrolled access,
fires, flooding, leakage, spillage and
uncontrolled release)

➣  Control/management of leachates in
collecting areas and rubble tips

➣  Control/management and tracking of the
production and location of waste
materials

➣  Control/management of landfills,
clearing the areas

➣  Identification and characterisation of
materials prior to dismantling

➣  Classification at the point of origin,
elimination of intermediate stages

➣  Minimum secondary waste treatment
➣  Prevention of cross contamination and

recontamination
➣  Reduction of the number of potential

sources of risk (dispersion of storage
and collecting facilities, reducing
transport operations)
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EEnnvviirroonnmmeennttaall  MMeeaassuurreess  ((33))

☞  Landscape

☛  Use/reuse of materials from demolition
and excavation operations for refilling
and topographic restoration activities

☛  Modification of buildings (size, shape,
colour) to minimise visual impact

☛  Restoration of the natural morphology
and replanting

☞  Noise and vibrations

☛  General use of silencers on vehicles and
machinery and minimisation or
elimination of blasting operations

SSoocciioo--eeccoonnoommiicc  MMeeaassuurreess

☞  Measures to promote employment, use of
available operational personnel, promotion of
subcontracting in the areas around the plant

☞  Motivation of the personnel relating to the
future loss of employment

☞  Secondary factors

☛  Closure of shops, schools
☛  Impact on value of property (house, land

prices)
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MMoonniittoorriinngg,,  EEvvaalluuaattiioonn  ooff  tthhee  IImmppaacctt
ooff  MMeeaassuurreess  tthhaatt  wweerree  IImmpplleemmeenntteedd

☞  Considered to be an important aspect (see
earlier)

☞  Due to time constraints not further discussed

☛  Consider we are happy with the
statements on p. 52-53, Vol. 2

☛  To be extended to the additional
measures that were identified

GGeenneerraall  CCoommmmeennttss

☞  The principles indicated in the report are an
essential part of a “Quality Assurance Plan”, or

☞  A well developed “Quality Assurance
Programme” would support the activities
relating to an EIA

☞  Risks relating to the decommissioning of a
nuclear facility would be subject to a
deterministic rather than to a probabilistic
approach?
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5 SESSION 2, WORKGROUP 3: STRUCTURE OF EIS AND METHODS
FOR ITS DISSEMINATION

Facilitator: Sue Hall

Rapporteur: Hólmfridur Bjarnadóttir

Objective: “to make recommendations on the most appropriate structure for an EIS
and on the most effective means for its dissemination”

Starting point:
What is the objective of preparation of an EIS ➝  Who is it for?

Prime Importance:
To make relevant information available for decision-making

The Audience/Users:

•  Decision-makers
EIS

Development

•  The (affected) public

•  The Operator

•  Potentially affected countries (ESPOO Conv.)

Overall Conclusion:
The contents of an EIS are already established in practice - there is no need to discuss
it [for decommissioning of nuclear installations]

* [It is] a matter of “Good” and “Bad” EISs
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Comments/Discussion Points on Basis of Appendix 2.1, Vol. II “Model
Environmental Impact Statement”

•  Balance between ‘technical’  ↔  ‘social’ issues

e.g. Socio Economic Public Health

(Employment) (Incl. Mental Health)

⇨  Compensation/Mitigation Measures

•  Scope of the Assessment - Definition of

Affected Area Affected Public

(Incl. transport & waste)

•  Coverage of Related Development

! Importance of Scoping

•  Screening and Scoping necessary?

•  Importance of Background Information
Historical background

Geological data (prev. EIS)

History of licensing process

Laws and regulations that apply

•  EIA ↔ Operational Licensing Document/programme

Procedural Order
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Monitoring programme

Follow-up

Clearing levels

Handling of waste (Where does it go?)

•  Criteria for Recycling

•  Radiological Assessment of the Inventory? (Public Concern)
Data relevant for decision-making

e.g. information on flora and fauna in Appendix

Dissemination of Information - previously est. ‘affected public’

•  Ideally: on-going consultation, starting at scoping stage

•  Imp. of accessibility for all - not only those with internet & CD-Rom

•  Emphasis on non-technical summary for dissemination purposes
free of charge?

translation in different languages?

•  Availability at Town Hall/Library

•  Acknowledgement of comments
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6 SESSION 3, WORKGROUP 1: ROLE OF EIA PROCESS IN THE
DECOMMISSIONING OF NUCLEAR FACILITIES

Facilitator: Jules Scholten

Rapporteur: Tony Free

•  Level of decision making

•  Procedure

•  Contents

•  Existing decision making processes are project based

•  Future decision making processes should be more strategic (should SEA become
compulsory)

•  Timescales – can decisions on decommissioning approach be taken at
construction?

•  Should EIA be a continuous or a one-off process?

Procedure

Screening/Scoping

EIA Preparation

Review

Decision
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•  What should be done if the EIS review concludes that it is inadequate?

•  How do we harmonise procedures?

•  Timelines
- Statutory

- Guidelines

- Set end point

EIA scope and contents

Baseline

•  Case dependent but must be justified

•  Scope but be relevant to decision not over-ambitious

•  Where should it end

•  Can it deal with effects a long way away

•  Long term effects

•  Would there be another EIS needed for the end of the safestore period and
final dismantling?

•  Long term information is necessarily qualitative

•  Prudent to look at EIA before future major activities

EIA should contain

•  Technical issues

•  Psycho-social value judgements



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 3.3 June 2001
Page 24

Sustainability

Re-use/Recycling

•  More than mitigation

•  Difficulties on transboundary clearance levels

•  Technical definition of ‘safe’ levels versus public aversion

Intergenerational equity

•  Why put off actions which can be performed now?

•  Why spend the money now that could be used more efficiently?

Summary

•  Decommissioning is different from construction – need different content

•  EIA is only for decommissioning units
- How do you deal with deferred decommissioning?

- What are the implications of ‘mothballing’ as opposed to decommissioning
(i.e. where the option of restarting the NPP is retained)

•  Implications for non-NPP facilities
- There are threshold issues

- Need to argue for EIA on case by case basis
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7 SESSION 3, WORKGROUP 2: PUBLIC INVOLVEMENT IN EIA
PROCESS

Facilitator: Simon Webster

Rapporteur: Magda Tóth Nagy

Objective: To draw overall conclusions and make recommendations on how public
involvement in EIA process for decommissioning of nuclear power plants/facilities
could be improved.

Overall Conclusions

The text of guidelines is comprehensive but additions could be included on points
which are missing, need more details or could be useful.

Issues to be added

1. Traceability of public comments/input

•  How to deal with comments, how/where to reflect them in EIS? Individual
comments?

- Acknowledge public comments

- Make reference in EIS

- Evaluate them in EIS and use them (publish them?)

- Different types should be dealt differently

- If not used, explain why

- Increases acceptance
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2. Who should be informed directly?

•  Ensure information to concerned public at least + transparency

•  Active/passive methods

•  Presentation of info electronic, face to face, publication, small groups, etc.

•  Not only in written format
Examples: Internet

Mobile info

Site visits

•  Different level of details in different type of communication

•  Non-technical summary
plus contact info

plus where full info is available

3. The Role of Regulator needs to be more clarified and emphasised

•  New role to be more involved, how? (Sweden)

•  People would like direct contact with regulator also

•  Need to reach out and communicate with public

•  Special skills/language (UK)

•  Communication in any format (radio, TV, meetings, hearings, etc.)

4. Funding for Public Involvement

Problem →→→→  Costs →→→→ Detriment?

•  Regulator needs more funds and staff
Examples: Sweden - Municipalities funded to participate/inform and organise
public participation in EIA on nuclear waste

plus funding for interest groups/local, national

Who should get funding?

•  Could funding for public involvement be part of planned budget for
decommissioning process?



Environmental Impact Assessment for the Decommissioning of Nuclear Installations

EIAD Appendix 3.3 June 2001
Page 27

5. How to make Decommissioning more Interesting for Public?

•  In some countries no public interest or low

•  Usually decommissioning gets less interest but there are particular issues public
might be more interested

6. Is there a Benefit of Public Involvement in Decommissioning?

•  Different views: some see no benefits, others see relevance and usefulness

•  Little experience of base evaluation

•  Different legal setting, traditions, cultures
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8 SESSION 3, WORKGROUP 3: STRUCTURE OF EIS AND
RELATIONSHIP TO NUCLEAR SAFETY DOCUMENTATION

Facilitator: Manfred Schrauben

Rapporteur: Jan Carlsson

Relationship to Other Nuclear Safety Documentation

•  Partly overlapping documents (Article 37, EIA(EIS), Safety Case)

•  A common, acceptable, document on National level

•  Open/confidential documents

•  Date for the EIS should be used from existing safety Case, Operation reports etc.

Hierarchical Organisation of Documents
Recommendation:
1. Common substance in the documents in different nations

2. Common form of documents

Volume II, Appendix 2
“Model Environmental Impact Statement”

•  Keep the table of contents as it is

•  Include Recycling, Clearance and Reuse (Ch. 1.6)

•  Use “Material Management”

•  A “Transport” Section is missing

Note that the model is an example - not prescriptive

Note the “No Action” alternative is only for comparison and not a practical
decommissioning alternative. Should be explained in the Report.

Summary
The Structure of the EIS is good and useful as a checklist.
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1 INTRODUCTION

The following text is taken from a survey of the participants at the Workshop on
Environmental Impact Assessments for Decommissioning of Nuclear Facilities held
in Brussels, 22-23 January 2001. Not all respondents answered all of the questions
and that the project team and European Commission delegates were not sent a
questionnaire to avoid bias. The total number of questionnaires sent out was thus 42
compared to the 56 people who attended. A total of 23 responses were received,
providing evaluations from 11 countries and 3 international organisations.

The questions posed in the survey are given, followed by a compilation of all of the
responses received. The text has been provided as it appeared in the returned survey
forms in order to avoid any unintended meanings being placed upon the authors.

2 QUESTIONS AND RESPONSES

The responses to the questions have been provided directly, with no editorial changes.
This ensures that no bias is introduced and that the responses are not interpreted to
reflect well on the Workshop.

1. LIST some worthwhile things you did and learned during the workshop.

“I learnt before and during the workshop that the SEA, the most interesting part of a
more total evaluation, was too given. Simultaneously other groups within EU are
working with the SEA without coordination to a holistic approach. In Sweden our
MKB-procedure covers all the three phases SEA-EIA-EIS in one term MKB
(miljökonsekvensbeskrivning).”

“I did meet quite a few interesting folks. These are good contacts for the future. I
learnt that the state of the art is not very far advanced and it can be resumed to a
couple of tables.”

“I have 24 years experience in the nuclear field and I did not hear any new things.”

- “Summarise different ideas from more than 10 countries and report them in a
whole document

- Working methodology

- The different approaches coming from the industry, educational organisations,
municipalities and other organisations

- The way to develop and carry out the conclusions of a project and to produce them
in papers.”

- “Approach in other EU countries to the EC Directive is very different from the
UK

- Process of ES depends not only on the information required by the Regs but
also the social and political processes in each of the other states
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- GB can afford to be more isolationist because it is an island, no land
boundaries with other states (although I do not think it should be so aloof).”

“During conferences usually only good/positive results are presented. During
workshop I could meet also the examples of negative experience, problematic topics
and discuss them with other participants (e.g. problem of "doing nothing", how to
increase public acceptance etc.).”

“I enjoyed participating. Like the first workshop I found it very stimulating to discuss
the matter of EIA for decommissioning nuclear facilities with so many different
participants with different backgrounds from countries with widely varying
traditions.”

“It was useful in attaining a better understanding of the approach taken in other EU
countries to the Directive, and the varying social and political issues.”

“Overall useful inasmuch as it provided factual information (presentation of study
findings) and associated feedback from practitioners and affected parties (during
discussions).”

- “new informations about EIA situation in other countries

- effective work in groups

- improve English

- meet interesting people

- practical experiences in EIA aplication in decommissioning phase”

“A method to (more) actively involve the participants on the work using workgroups,
facilitators and rapporteurs.”

“Through the workshop I learned that the legal basis for EIA on decommissioning of
Nuclear facilities is much broader than the scope of nuclear and radiation safety
regulation. For me it was good opportunity to exchange views with people who have
expertise not only in nuclear, but also in environment protection and other areas.”

•  “Differences between countries concerning public participation

•  Difficulties connected with alternatives especially the zero alternative”

“Scoping of the EIA process for decommissioning of nuclear power plant.”

“My contribution to the workshop was discussions to each main subject of the
Workshop and the active participation in the problem solving in white working group
from the view-point of a regulator. Moreover, I contributed to the updating of Draft
Final Report Vol. 1, Appendix 1.5, p. 7: Country Report on the Czech Republic.
During the workshop I learned most of all mainly in the different methodology of the
approaching to the EIA and the EIS structure for NPP decommissioning.”
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“Better understanding of EIA implementation framework in other European countries.
Ability to feed back points about the practicalities of EIA for existing NPP with
established decommissioning strategies compared with idealistic position for new
NPP. Ability to make points on the circumscribing nature of financial provisions, esp.
for private sector companies. Better understanding of next steps from the
Commission.”

“- different importance of the EIA in the decision making process in different
countries;

- the different role of the SAR in different countries;

- the degree of the public involvement versus the responsibilities of the owner with
respect to the legal/administrative requirements.”

•  “There are a lot of difficulties to define who is stakeholder because nuclear
sector is still afraid whit information and transparency policies.

•  EIA could be a good tool to ensure the participation of people interested in
nuclear projects.

•  Environmental regulation would have to oblige companies to include in the
project a system of public information enough to ensure a real knowledge by the
citizens.”

“The workshop gave a valuable insight into the work that has been carried out by
NIREX – good presentation of the various parts of the study, contributors etc. The
various backgrounds of the participants at the workshop gave an insight over the
different interests and standpoints involved in the decommissioning, which were
particularly expressed in the smaller workshops. Personally, I found it very valuable
to gain insight into the industry and operators’ view/approach to EIA and the degree
to which their views differ from those of EIA experts. Particularly the issues they
raised around the fundamental importance of timing and costs involved in the EIA
process, public participation etc.”

“Information about problems in other countries, knowledge about similar opinions on
PP and this kind of projects.”

“View points of industry, government experts and independent experts on EIA, access
to information and public participation during decommissioning of nuclear facilities.
It was interesting to see the ranges of opinions and especially the extreme one being
against transparency and openness. I also learnt a lot of technical details which I was
not familiar with before about the subject.”

“How to formulate questions about Public Perception . It is very useful for me in my
work in the Baltic states.”

“I found it very interesting to see the differences in the countries represented at the
meeting. In some countries environmental impact assessment is in the lead whereas in
other countries it is the nuclear safety assessment.”
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2. RATE your satisfaction with this workshop by giving it a number between 0
(very dissatisfied) and 10 (very satisfied).

3, 9, 3 (“I was dissatisfied with the report, and with the final conclusion of the
meeting, too.”), 8, 4, 9, 3, 9, 8, 9, 3, 8, 8, 7, 7, 8, “Organisation 8, Place 7,
Documentation 8, Participation 7” (=7.5), 4, 8, 6, 8, 6.5

The average rating is thus 6.6. However, the distribution of ratings is bimodal which
indicates that respondents were either satisfied or dissatisfied (see graph below).
Some of the concerns are detailed below in answers to other questions.
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3. IDENTIFY some things which helped you to work efficiently at this workshop.

“Some moderators especially our Dutch colleague, excellent performance by him.”

“The small size of the working groups.”

“I think I was not very active on the meeting, the reason was that we talked only about
general questions and I did not understand why we did not talk about the concrete
mistakes and contradictions of the document.”

– “The working system methods: mornings dedicated to learn from other cases,
afternoon meetings with the delegates, rapporteurs and other people in charge of
the workshop.

– The methodology of the whole workshop. We could produce a lot of conclusions
only in 2 days.”

“List of delegates.”

“Excellent new system of general presentation and following wide discussion of each
partial problem in groups, good choice of participants for individual groups.”

“Delegate List.”

“- work in groups
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 - sending of study in advance

 - e-mail communication”

“The speakers provided a good introduction to the problems that were further
discussed in working groups.”

•  “To get the report before the workshop

•  To get information about the structure of the workshop.”

“Good presentations, possibility to express opinion and discuss.”

“The participation of different professional as operators, officials, regulators, experts
and public representatives together at the workshop and creation of working groups
were very useful. Draft final report sent in advance to the participants.”

“Good combination of plenary versus break out sessions.”

“The use of work groups instead of working in plena. The preparation of the work
shop agenda was very good.”

“- the draft material;

- the methodology of the workshop itself i.e. the work in smaller groups.”

“The most important was to have the draft enough days before. It was a good system
too to organise some different workgroups. It let us to study in depth all of issues.”

“The organisation of the workshop was very efficient, both with regard to the contents
(different aspects addressed) in the main sessions as well as the smaller workshops.
The structure of ‘facilitators’ and ‘rapporteurs’ functioned well, in order to give the
participants an idea of the discussion that took place in the session they didn’t attend.
Furthermore, the ‘colour scheme’ worked well to ensure renewal of the workshop’s
dynamics.”

“The material for the workshop given to us in an adequate time before the workshop,
the creation and circulation of working groups.”

“most presentations which were clear, brief and to the point, facilitated by good slides
or transparencies;

small group discussions;

excellent background materials prepared by the organizers.”

“The draft report was very useful and also the roset from the delegation from Spain
about which parties are to be involved in the process. The discussion with the
Scandinavian delegate about hollistic approach was interesting.”

“None”
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4. LIST some things which stopped you from being more effective.

“Even if my English is not perfect I heard that many couldn’t follow your fast and too
low speaking. The room was a catastrophy and the didactics applied there was not
adjusted to the situation. I said quite a few times. The entrance to the big building is
impressing but the rooms and the interior for meetings are among the worst I ever
saw.”

“None, it was a well run workshop.”

“That was my first participation at such an important EU meeting. Our country is not
member of the EU yet. More or less this is a political question. I did not want to insult
anybody.”

“Nothing. I think everybody had the opportunity to express his/her ideas.”

- “groups too large

- some groups did not keep to the topic, more background information may have
helped

- lack of 'proper' facilitators.”

“Participants were not familiar with new system, so discussion was not sometimes
exactly focused to given topic.”

“The venue of the workshop is below standard. To squeeze a large group of persons in
a small and stuffy room with poor acoustics and no proper sound system is inefficient
and even shows disrespect for the participants who give nearly two days of their time
to attend.”

“I could have benefited from understanding what “hat” people were wearing, e.g.
utility, govt funded, private, etc. The groups were too large with at times lack of
focus. The group sessions easily broke down in general debates.”

“The teamworking exercises were clearly unnecessary and a waste of time. Some of
the tasks set were so banal that many attendees with practical experience couldn't be
bothered.”

“- too many people

 - short time for such voluminous study and wide range of problems (only 2 days)

 - work under time pressure”

“Nothing for myself.”

“In my view, the sitting and operation requirements were not sufficiently considered.”

•  “The aim of the workshop need to be more clear
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•  More information about the specific topics

•  An idea of what is expected of the participants.”

“Some general organizational matters.”

“Most of lecturers did not submit their presentation in a written form including
illustrations.”

“It wasn't quite clear why the event was being held. Was it a promotional for the work
or a consultation? If the latter then the feedback was largely superficial. Some of the
break out sessions lacked a clear focus. The latter ones in particular tended to repeat
earlier sessions.”

•  “The time for preparation was too short.

•  There were too many participants in the work shop to be really efficient

•  The discussion in plena was not very efficient”.

“- the same questions were discussed too many times without a clear conclusion.”

“As is often the case, the workshop’s strengths were simultaneously its weak point…
That is, the large number of participants and the representation of the different
stakeholders, the different backgrounds and knowledge of the subjects being
discussed etc. diffused the focus of the discussions, both in the plenary as well as the
smaller workshops. In some of the workshop there seemed to be obscurity of what
was being discussed and it took a large part of the workshop for people to ‘tune
together’. The large number of participants also resulted in that in some cases
representatives from certain areas (e.g. the industry) dominated the discussion. With a
smaller number of participants in the discussion groups it might have been easier for
the discussion facilitator to keep the discussion on track.”

“Choice of the leaders of the working group (some of them).”

“In the small groups sometimes the facilitation was not good enough and therefore the
discussion was not focused enough, which limited the outcome.”

“The location (seminar) for the plenary session was rather small.”

•  “The too big number of participants.

•  The unco-ordinated invitation of delegates from Germany.

•  Too many working groups.

•  The purpose of the meeting and the role / mandate of the group was not clear at
the beginning of the meeting.”
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5. SUGGEST any ideas you may have to improve future workshops.

“Better rooms and a more didactic performance. Louder, slower and better regards to
those not having English as a mother tongue. A demand to every participant to be
precise and to the point. New techniques of the communication such as the Metaplan,
dialogues, more visual and in front of all a continuous checking of that everyone can
follow and hear what is taking place.”

“Fine, as it was held.”

“I suggest to organise meetings in a more comfortable conference room.”

- “To work with the attendants at least 3 months in advance in order each of them
could contribute with more developed ideas

- To learn about the methodology of the workshop in advance, in order people get
familiar with the system (colours for the different meetings, themes, the way to
perform the meetings, and so on).”

- “smaller groups

- more briefing notes

- professional facilitators.”

“To send the document earlier or to identify for individual participants to which parts
they should focus. To express more clearly the goal of workshop.”

“There were some excellent facilitators and rapporteurs but also a few that did not
make much of the job. It is essential that the facilitators have an agenda in mind to
guide along the discussion without imposing too mch of what they think important.
Would it be an idea to evaluate the various facilitators and rapporteurs or would that
be too menacing for potential candidates for these jobs in the future? I found the input
of the EC insufficient. It is not very stimulating for the participants when the official
representative of the EC is only present during the opening and closing sessions.”

“‘trained facilitators’ to lead the sessions, and to bring the skills that keep all delegates
involved.”

“The workshop could have been shortened to one day without loss of benefit to the
attendees. I appreciated the dinner which provided a very good opportunity to meet
more people; this should be kept (I acknowledge the timing difficulties if one were to
shorten the workshop to one day).”

“- one day longer meeting

 - less people = more effective work”

“Maybe a strengthening of conclusions and recommendations from the WS.”
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“The decommissioning is actually the last phase in the lifetime of nuclear facility. For
this reason the EIA for Decommissioning of nuclear installations should be put into
context of the nuclear regulation on sitting construction and operation of nuclear
facilities (the legal requirements and technical documentation are very similar),
considering also the provisions of legislation related to environment protection as
well.”

•  “A clear aim of the workshop

•  Information about the topics and the structure of the workshop so the
participants are prepared

•  Links to other workshops (for example the workshop about nuclear waste)

•  Inform the participants about the continuing work and future workshops

•  Give clear guidelines to the facilitator about the purpose of the discussion.”

“A case - study of EIA for decommissioning a nuclear power plant would be very
useful.”

“It seems that some more practical issues treated at the workshop would be needed
also for obtaining the reasonable balance between different interest groups in order to
keep the EIA procedures minimal in their duration and cost.”

“Rapporteurs and Facilitators were clearly largely untrained and inexperienced and
there would have been virtue in having professional facilitation.”

“Briefing of the facilitators and rapporteurs before the work shop and a possibility for
the facilitator and rapporteur of each work group to meet before the work shop would
help.”

“- to work in even smaller groups;

- all groups should discuss the same matter at the same time.”

“It could be interesting to foresee the participation of some stakeholders in this kind
of events. In this case you would need some translation to more languages because
people, normally, only know the own language.”

“The structure and the organisation of the workshop were very good and I don’t have
any suggestions on how they should be changed. The problems mentioned above
could to some extent be avoided by limiting the number of participants at future
workshops.”

“It could be beneficial to extend the time from 2 to 3 days with more open program.”

“I would suggest to invite more NGOs so there could be a balance among the different
stakeholders and an open, direct discussion.”

“Obviously a bigger room for the plenary session. The rest was perfect!”
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6. Other comments or suggestions.

“A special point not treated at the workshop is about the role of the local liaison
committees which both you in UK and we in 'Sweden have at the NPP sites. How and
how long are they expected to operate in the decommissioning period? Another
question about the decommissioning and that is the emergency planning and
performance. How long must an emergency plan exist including a good rescue and
fire brigade, designed for "radioactive accidents". Could you send me some comments
to these questions please.”

“I appreciated the breadth of experience represented at the workshop, and especially
the representation of civil society. It was a good idea – and very respectful of the
participants - to provide the list of participants with a short résumé.”

“I missed more experiences from stakeholders.”

“I thought it was an insight most of all into the problems and opportunities of the EU.
I am probably in a minority of UK residents who are in favour of the EU, but I came
away encouraged by the vision of a European Community. It was an insight into the
difficulties some countries face – and how eager they seem to overcome them.”

“No other comments, in fact I highly appreciate the possibility to discuss just this
topic, because we have not very wide experience with it (but lot of problems).”

“I was encouraged by the way European Countries appear to want to work together to
achieve common objectives.”

“- per diem allowance should be paid at the beginning of the meeting”

“It was in my opinion an efficient WS.”

“I appreciated very much the opportunity to participate in this project.”

“It is not enough to organize 1 or 2 seminars for preparation for such kind of
guidelines.”

“The discussion on the legal implications of EIA process in decommissioning would
be also useful.”

“- an explanation (or clarification) of the background would be worthwhile (e.g. the
need, the requirements, legal aspects, the problems encountered, the issues etc.) - in
this particular case the Euratom Treaty.”

“It was very interesting for me and for GMF to take part in your workshop. Thank you
very much.”

"None.”
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3 SUMMARY

The responses to the workshop evaluation appear to divide into two broad groups –
those who were satisfied that the workshop was beneficial and those who felt that
more time and resources should have been invested in the workshop.
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