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Foreword
One of the IAEA’s statutory objectives is to “seek to accelerate and enlarge the
contribution of atomic energy to peace, health and prosperity throughout the world.” One
way this objective is achieved is through the publication of a range of technical series. Two
of these are the IAEA Safety Standards Series and the IAEA Nuclear Energy Series.
According to Article III, A.6, of the IAEA’s Statute, Safety Standards establish
“standards of safety for protection of health and minimization of danger to life and property.”
The Safety Standards include the Safety Fundamentals, Safety Requirements, and Safety
Guides. These Standards are written primarily in a regulatory style, and are binding on the
IAEA for its own programmes. The principal users are Member State regulatory bodies and
other national authorities.
The IAEA Nuclear Energy Series comprises reports designed to encourage and assist
R&D on, and practical application of, nuclear energy for peaceful uses. This includes
practical examples to be used by owners and operators of utilities, implementing
organizations, academia, and government officials in Member States, among others. This
information is presented in guides, reports on technology status and advances, and best
practices for peaceful uses of nuclear energy based on inputs from international experts. The
IAEA Nuclear Energy Series complements the IAEA Safety Standards Series.
The IAEA wishes to acknowledge the assistance provided by the reviewers listed at
the end of the report. The IAEA officer responsible for this work is Masahiro Aoki of the
Division of Nuclear Power.
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GLOSSARY
Wherever possible, the Glossary here uses the definitions provided in other IAEA
glossaries, such as the Safety Glossary (2007). Additional terms are defined in this
Section.
Competent Authority (CA) - Any national regulatory body or authority designated
or otherwise recognized as such for any purpose in connection with the environmental
regulations.
Analysis - Process and result of a study aimed at understanding a subject, sometimes
associated with the use of a specific technique.
Assessment - Determinations or judgments of acceptability of the analysis results.
One or more forms of analysis may be used in assessment.
Initial Environmental Information (IEI) – quantitative and qualitative information
on ecological, radiological, and socio-economic parameters, usually obtained from
already existing sources.
Environmental Impact Assessment (EIA) – covering socio-economic issues and in
literature referred to as Environmental and Social Impact Assessment (ESIA) as well.
Here, EIA will refer to EIA process, unless otherwise stated. The EIA Report,
containing all the relevant aspects of the EIA process, including assessment
methodologies and findings and proposed mitigation measures, is occasionally
identified in this document as “EIAR.”
Environmental Management Plan (EMP) – defined procedures to guide ongoing
implementation of environmental protection, including relating the monitoring results
to mitigation actions or other appropriate steps, designed for construction and normal
operation conditions.
Environmental Monitoring Programme – a programme for coordinating all the
environmental measurements for ecological, radiological, and socio-economic
parameters on- and off-site during construction and operation of the nuclear power
plant, as identified during the EIA process and required through permits or by
Competent Authorities. Because of potential confusion with the Environmental
Management Plan, the Environmental Monitoring Programme will not be abbreviated
in the text.
Environmental Scoping Report (ESR) – sometimes known as the EIA Terms of
Reference, the ESR is a report that defines the scope, processes and timelines of the
detailed study.
v
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Plant Parameter Envelope (PPE)
The PPE addresses all technologies under
consideration and identifies each aspect leading to a potential environmental impact,
along with the value associated with each technology. The envelope includes the
important physical and chemical parameters which may affect the environment (such
as water requirements, land use, emissions, etc.) for the considered plants, and
identifies the parameters with the highest-impact value or range of values for each
parameter. These “bounding parameters” are then used for environmental analysis in
the EIA process.
Safety Analysis Report (SAR) – usually filed first as a Preliminary Safety Analysis
Report (PSAR) for the Construction Licence followed by the Final Safety Analysis
Report (FSAR) for the Operating Licence, this part of the Licence Application
provides a detailed analysis of all aspects required to demonstrate NP construction
and operations safety, with sufficiently precise information on the plant and its
operating conditions, typically including information on safety requirements, the
design basis, site and plant characteristics, operational limits and conditions, and
analyses of potential accidents. In this document the term “SAR” will be used to
mean either the PSAR or the FSAR, depending on the timing of the application
process in the discussion. Generally, only the PSAR is active during the entire EIA
Process until the EIA Report is completed. The regulatory body uses the SAR to
evaluate independently the safety of the plant. The SAR typically includes some
information also required in the EIA, so some coordination is generally required to
avoid duplication of effort.
Strategic Environmental Assessment – a high level consideration of the issues
likely to be significant with respect to a particular project or group of related projects.
The SEA is based on information available early in the process and is used for early
decision-making regarding the environmental feasibility of a project.

vi

1.
1.1.

INTRODUCTION

Background

In deploying nuclear power within a newcomer country, environmental protection is
one of the nineteen issues listed in the Milestones guide [Ref1]. Appendix I provides more
information on the environmental issues associated with the Milestones. As Member States
turn to nuclear power for a variety of reasons in order to fulfil their development goals,
deploying a nuclear power programme in an environmentally sound manner becomes
imperative. Currently, the importance of environmental issues is highlighted in many national
and international documents related to various licensing-related procedures (guidance,
regulations, permit applications, etc.). Moreover, environmental issues are often directly
related to public perception and acceptance of a certain project. However, most of the
newcomer countries have no, or little, experience with environmental issues specific for
nuclear programmes.
Therefore, it would be useful if the Member States are offered some guidance on how
to address environmental assessments and related legislative, regulatory and organizational
aspects of a Nuclear Power Plant (NP) Project. It is presumed that a Member State embarking
on a nuclear programme will already have an environmental regulatory framework in place,
but without the nuclear-specific component. Thus, while this Document provides a holistic
approach to environmental protection, the emphasis is on environmental aspects that are
unique to NPs and therefore are likely to require development of new approaches and
adjustments of existing approaches.
The Milestones guide suggests a phased approach to implementing issues in a national
NP programme (Figure 1). This approach is intended to give the Member State a better
overview of the level of progress it has achieved in its programme, coordinating its
implementation efforts more efficiently. This document describes the types of actions
appropriate for the environmental protection component of the programme within each of the
three phases.

1

Milestones in the Development of a National Infrastructure for Nuclear Power, IAEA, NE-Series-Guide
NG-G-3.1 (2007).
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Figure 2. Major phases and milestones in developing nuclear power

In the first phase of the NP programme, a Member State considers the environmental
issues pertaining to a decision for a nuclear programme. Relevant steps should include the
revision of the existing environmental laws and regulations and the evaluation of suitability
of the existing organizational structure responsible for environmental protection. This step
could include an evaluation to indicate the extent of legal and organizational deficiencies and
inadequacies which need to be addressed during Phase 2, perhaps with a suitable action plan.
Another important step during this first phase could be the start of initial environmental
information collection and analysis supporting the initial siting survey, as the availability of
suitable sites has a role to play in the national decision. An informed decision on initiating a
NP programme must be made in order to conclude this phase and move to the second phase.
The second phase should encompass essential preparatory work for the deployment
of nuclear power, leading to the formulation of the specification to accompany the Vendor
bid invitation. In terms of actions specific to the environmental program, an early activity
could be the implementation of the action plan on the legal and organizational aspects of
environmental protection developed during Phase 1. This activity should result in allocation
and clarification of the responsibilities of the involved organizations, as well as decisions
with respect to their coordination in decision-making, including identification of the
organisation with overall primacy. Additionally, the necessary laws and amendments should
be enacted, regulations should be introduced, and formal procedures for obtaining various
permits should be established. These should be in place prior to proceeding with detailed
environmental studies, because extensive involvement of the Authorities and guidance
obtained from the legislation and regulations will be required in order to conduct the studies
appropriately. The end of these studies including establishment of an environmental baseline,
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and the inclusion of the relevant environmental issues into the Bid Invitation Specification,
mark the completion of the environmental component of Phase 2.
The third phase follows the bid invitation specification and concludes with the NP
plant ready for operation. All the various licenses and permits dependent on environmental
requirements should be obtained during or prior to this phase, as a prerequisite for the NP
plant start of operation. Also during this phase, as part of the overall licensing process, should
be the development and full implementation of environmental monitoring programmes and, if
to be required by the Member State, the development of an environmental management plan,
both of which aim to respond to the scientific uncertainty of the Environmental Impact
Assessment (EIA).
1.2.

Objective

The objective of this publication is to offer guidance to the Member States in tackling
environmental issues related to NP facilities, and it will do so in a manner consistent with the
other recommended approaches by the IAEA. Essentially, the Document should help in
developing consistent environmental processes across Member States, making the processes
usable by developers, regulators, organizations involved in environmental issues and
specialized consultants.
Following the approach suggested by the Milestones guide, this publication will
accentuate the importance of appropriate actions for each phase of the NP programme dealing
with environmental issues, while underlining the need for considering environmental issues
in all decision-making. Additionally, this publication will explain the advantages offered by
the process of developing a structured series of environmental reports in providing
information to all stakeholders and contributing to the open and transparent approach to the
nuclear programme implementation. Where possible, this discussion will describe flexible
approaches allowing Member States to adjust the recommendations to fit their existing
regulatory framework.
1.3.

Scope and structure of this document
This publication highlights the environmental implications unique to nuclear power

technologies. Awareness of the specifics of nuclear technologies is needed by all parties,
including the regulators, to understand the unique aspects of implementing a NP programme
while protecting the environment, and optimizes the planning and preparation phase.
This publication is intended to cover all the topics that are deemed useful by Member
States during the process of addressing environmental issues in implementing nuclear power
programmes. To avoid duplication with other IAEA publications, aspects related to siting,
safety, security, stakeholder involvement and emergency planning will be mentioned briefly
and the appropriate IAEA publication will be cited for further information.
3
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Chapter 1 introduces the background and need for this Document, its intended use and
objective regarding the environmental issues in new NP programmes.
Chapter 2 presents general considerations for an environmental programme, including
the general roadmap for addressing environmental issues and the correlation with other
Milestones issues, especially siting. It explains the principal role stakeholders play in the
EIA process and how to manage the uncertainties that appear throughout the process.
Chapter 3 offers an overview of the necessary legislative, regulatory and
organizational aspects that will affect the environmental protection component of the new NP
programme. It discusses the necessary expertise required to appropriately administer an
environmental programme for NP projects, and describes issues unique to a nuclear EIA.
Chapter 4 is dedicated to the steps taken throughout the EIA process from Initial
Environmental Information (IEI) collection, through the Environmental Scoping Report
(ESR) to the completion of the EIA Report.
Chapter 5 discusses the use of the EIA Report in the nuclear technology bid
specification, the licensing and permitting processes, and the development of the
Environmental Management Plan.
1.4.

Users
This guide is intended for use by:
•
•
•
•
•

NEPIO (Nuclear Energy Programme Implementing Organization2);
Regulatory bodies, governmental authorities and agencies;
Owners-operators of NPs in Member States;
Organizations involved in environmental issues;
Consultants and experts providing services to a NP programme.

2

Details on NEPIO can be found in the IAEA Nuclear Energy Series NG-T-3.6 Responsibilities and
Capabilities of a Nuclear Energy Programme Implementing Organization, Vienna, 2009.
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2.
2.1.

GENERAL CONSIDERATIONS FOR THE ENVIRONMENTAL
PROGRAMME

Roadmap to addressing environmental issues in new nuclear power (NP)
programmes

The first step that a Member State would likely take in terms of environmental
protection is performance of a Strategic Environmental Assessment (SEA). The SEA aims to
identify optimal macro-level development outcomes and typically includes discussion of
possible alternative scenarios to the proposed project. The SEA uses a variety of approaches
which utilize a number of assessment tools. Use of the SEA permits the possible
environmental effects of the nuclear power programme to be identified on a broad strategic
level, prior to the national decision, at the very early stages of Phase 1. Further discussion of
the SEA is out of the scope of this document, but further guidance on the topic can be found
in Ref[3,4,5,6].
An absolute necessity for a Member State embarking on a nuclear power programme
will be the establishment of a legal basis for addressing the environmental issues of nuclear
power development by reviewing and amending the relevant laws, regulations and
procedures. In addition, the relevant organizations must improve their capacities to fully
address the environmental issues specific to a nuclear power programme. An assessment of
current laws, regulations and procedures governing both environmental protection and
nuclear power development (if any) is required. At the same time, an assessment of the
capacity of the various relevant regulatory agencies is necessary. Frequently, assistance from
knowledgeable outsiders is required to fully assess these components of the programme.
Following identification of the need for legal, regulatory and organizational
strengthening, a plan showing how to address the needs should be developed as part of Phase
1 and implemented in Phase 2. Environmental issues which do not arise prior to the
commissioning of the plant may be deferred to later in the programme, perhaps including
long term waste handling and decommissioning.
Figure 2 shows the phased implementation of the environmental protection
programme. Each step of the process is described briefly below and discussed in more detail
in Section 4.

3

European Commission “SEA and Integration of the Environment into Strategic Decision-Making”, May 2001.
Organisation for Economic Co-operation and Development “Applying Strategic Environmental Assessment Good Practice Guidance for Development Co-operation”, 2006.
5
International Association for Impact Assessment “Strategic Environmental Assessment (SEA) - current
practices, future demands and capacity-building needs”, Course Manual, 2003.
6
UNDP, Strategic Environmental Assessment, http://www.undp.org/fssd/priorityareas/sea.html
4
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ENVIRONMENTAL
PROGRAMME

Phase 1

SITING STAGES
Site survey stage
Potential regions / sites

Environmental laws and
regulations reviewed,
responsibilities of
Organizations identified.

Initial Environmental
Information Collection
and Analysis

Candidate Sites / Preferred
Sites

Environmental Scoping
Report

Site Assessment stage

Assessment of
Environmental Impacts

Public Participation

Phase 2

Site selection stage
Environmental laws and
regulations in place,
formal procedures for
environmental permits
and processes.

Site Design Basis
Use of EIA in
Bid Specification and
permitting processes

Phase 3

Pre-operational stage
Confirmation, licensing,
on-going justification

Environmental monitoring
during pre-operational,
construction, and
operation

Regulatory and legal
improvements

Emergency Planning

Figure 3. Phased approach to address environmental issues in new NP Programmes

During the initial siting survey when many sites are evaluated, Initial Environmental
Information (IEI) is collected for all potential NP sites and contributes to the choice of
candidate sites. Typically, the IEI is a desktop survey and collection of available data of
environmental relevance for these potential sites. No subsurface data collection is required at
this step. Analysis of available information may be presented as a part of a siting report or as
a separate document.
The analysis of the IEI is used in determining each site’s environmental suitability for
a nuclear power plant or other nuclear facility. The report prepared to present the IEI aims to
explain the current site conditions and compile all the data available. It is used in the next
step to identify gaps in information needed for a complete EIA process for the selected
site(s).
The Environmental Scoping Report (ESR) is a plan of how the EIA will be carried
out. As such, it may also be named the “Terms of Reference for EIA” or “EIA Programme”
in some Member States. It builds on the information provided in the IEI Report and identifies
the requirements for additional information and analysis in order to complete a
comprehensive EIA. The ESR also aims to identify all aspects for which there may be
6
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impacts to be assessed in the EIA. The ESR provides a public participation and
communication plan and identifies the key stakeholders.
Environmental Impact Assessment (EIA) is a process to identify and assess all the
environmental and socio-economic impacts of a development project, in this case an NP
programme. It also includes a draft Environmental Monitoring Programme for impacts
determined to be significant as well as presents measures for prevention or minimization of
significant impacts. The EIA represents a holistic description of the project’s environmental
consequences to decision-makers and increases the transparency of the nuclear development
process. The EIA is a companion document to the Safety Analysis Report (SAR) which
addresses the safety aspects of the site and the proposed project.
A Bid Invitation Specification (BIS) will incorporate the environmental
commitments, limitations and conditions resulting from EIA process approval to support the
Vendor evaluation. Environmental permits and licensing applications, such as site,
construction and operating licenses, will also include relevant information and conclusions
from the EIA process.
The Environmental Monitoring Programme will be compiled in the permitting
phase, utilizing recommendations made in the EIA. The monitoring plan is approved by
relevant authorities, either separately or as a part of relevant permits. The objective of
monitoring is to provide ongoing information relative to significant impacts, so that
mitigating steps can be taken if the monitored impacts exceed expected limits.
The Environmental Management Plan (EMP) is not used by every Member State,
but when used combines into one comprehensive document all requirements for maintaining
environmental protection, including monitoring, reporting, mitigation measures, and
processes for implementing corrective actions.
2.2.

Significance and interaction with other Milestones issues

Environmental issues cut across all aspects of a nuclear power programme. This section
addresses the interrelationship with the following identified Milestones issues:
•

Safety

•

Site and Supporting Facilities

•

Funding and Financing

•

Electrical Grid

•

Emergency Planning

•

Nuclear Fuel Cycle and Radioactive Waste

•

National Position

•

Stakeholder Involvement
7
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Safety. There are areas of overlap between the environmental protection programme
and the safety assessment, particularly with respect to NP plant parameters and site
characterization and analysis. Major applicable safety publications are identified in Figure 3.
Many specifics of the safety processes are outside the scope of environmental protection.
Equally so, many specifics of environmental protection are not considered in the safety
analysis processes. A complete assessment for an NP is contained within the two companion
documents, the SAR which focuses on safety issues, and the EIA Report which focuses on
environmental and socio-economic issues.

Figure 3. IAEA safety fundamentals

The difference between the SAR and the EIA Report should be noted. A SAR is a
detailed demonstration of safety, reviewed and assessed by the regulatory body in accordance
with clearly defined procedures. The SAR contains accurate and sufficiently precise
information on the plant and its operating conditions including information on, for example,
safety requirements, the design basis, site and plant characteristics, operational limits and
conditions, and safety analyses in such a way that the regulatory body will be able to evaluate
independently the safety of the plant [Ref7].
If the data needed/intended for the SAR are available for stakeholder review by the
time that the EIA is prepared and published, the EIA could refer to the data in the SAR.
Otherwise, the EIA must contain enough of the SAR information relevant to site
characterization to support its analyses and conclusions. Care must be taken throughout the
7

IAEA SAFETY STANDARDS SERIES No. GS-G-4.1
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entire EIA programme to make sure that all information presented in both the EIA Report and
the SAR is consistent.
Siting. There is an obvious connection between environmental protection and the site
selection process. In fact, the environmental analysis process and concern for environmental
protection begins with the initial siting process as one of the crucial factors associated with
selection of siting assessment criteria resulting in elimination of areas or sites from further
consideration or ranking of one site over others. The siting process narrows down the site
options according to the available published environmental and safety related information,
but the EIA process later provides for collection of considerable additional information and
detailed analysis. Consideration of environmental issues early in the site selection process
should result in a selected site with is acceptable from the point of view of environmental and
socio-economic impacts, with no other site significantly superior. Note that safety and other
factors also are considered in the site selection process, not solely environmental impacts.
Guidance on siting is the subject of a separate IAEA document, Managing Siting Activities
for Nuclear Power Plants (IAEA NG-T-3.7).
Funding and Financing.

A thorough analysis of environmental protection

requirements including required mitigation solutions helps to reduce the uncertainty
associated with the financing risks. By including the environmental protection requirements
and mitigation solutions in the Bid Invitation Specification, the possibility of unplanned and
costly environmental protection measures impacting the design are minimized.
Environmental protection requirements also may influence directly the choice of technology
and design, with their associated costs.
Electrical Grid. Decisions about the development of the electrical grids are affected
by the EIA results for the considered site as the environmental impact of the transmission
corridor and substations will ultimately form a part of the EIA review. The grid may need
upgrades on a national level; if so, these environmental impacts will need to be taken into
consideration. However, consideration of these impacts is not often possible in the NP EIA
and is more likely to be included in subsequent separate grid development EIA often
performed by others, rather than the NP developer.
Emergency Planning. Although in some countries emergency planning is regarded
in the safety review (SAR), it may use some of the data from the EIA to develop an effective
emergency response program. These data allow the identification of the critical
contamination paths in case of an accident so that the emergency notification systems and
procedures can be optimized. The connection between environmental monitoring and
emergency situations is discussed in more detail in IAEA Safety Guide No. RS-G-1.8
“Environmental and Source Monitoring for Purposes of Radiation Protection”.

9
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Nuclear Fuel Cycle and Radioactive Waste.
The relationship between
environmental protection and the issue of nuclear fuel cycle and radioactive waste is straightforward. A nuclear power programme will require consideration of the environmental
aspects of mining, enrichment, fuel fabrication, reprocessing and disposal, as a part of the
overall environmental protection process. The level of analysis for these processes should be
sufficient to offer a good overall presentation of the issues associated with the first NP - it
should not be an exhaustive study. Separately, because some of these steps are located
outside of the Member State, the regulatory agencies should provide guidance on the level of
detail required to address this topic in the overall EIA process, in a separate EIA report.
Some countries address this topic in the SEA and others defer this discussion to later in the
process (after the Construction Licence).
Stakeholder Involvement. The EIA plays a major role in stakeholder involvement,
as a platform for addressing issues of importance to stakeholders. By addressing all relevant
opinions of interested parties in the new nuclear power programme, it aims to improve the
project through transparency in the decision-making process. More detail on this topic can be
found in Section 2.3.

2.3.

Stakeholder involvement

The EIA is one of the principal mechanisms for stakeholder involvement as it
addresses many of the issues of practical concern to stakeholders. The EIA is intended to
improve the outcomes of the project to meet societal expectations by providing transparency
and ensuring that interested parties with insights and concerns have the opportunity for
meaningful participation on the broad range of issues addressed by the EIA. The
consideration of environmental issues in the context of a new nuclear power programme in a
public forum may stimulate discussion and enhance public confidence. The environmental
review should solicit the views of the public, particularly the public with direct knowledge of
issues in the vicinity of the proposed site or nuclear programme related issues. There should
be well publicised opportunities for stakeholders to become aware of the proposed project,
the infrastructure needed to support project development, effects of the project on the
environment, and mitigation measures. Opportunities should be provided for stakeholders to
participate in both formal and informal ways during the ESR phase and when the EIA is
being developed.
Sharing information on the development of the NP Programme starts with the
involvement of the Government and the NEPIO to establish the overall expectations for the
NP Programme and the role of the EIA. The information sharing process should be
continuous, developing further the ability of the general public to understand the EIA

10
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process. When a specific site and an Owner/operator is identified, then responsibility for
stakeholder involvement generally becomes the obligation of the Owner/Operator.
Various stakeholders have different roles in the EIA process. A useful distinction is
between ‘statutory’ and ‘non-statutory’ stakeholders. Statutory stakeholders, primarily
government agencies, are considered to be those organizations and bodies that by law are
required to be involved in any planning, development or operational activity. Non-statutory
stakeholders are those additional stakeholders that may be impacted, directly or indirectly, by
the activity and therefore have an interest in the EIA8. The non-statutory stakeholders include
a wide range of individuals and groups such as individuals in the interested public, nongovernmental organizations (NGOs), self-organized groups, etc. Additionally, depending on
the policy of the Member State, international stakeholders may be either statutory or nonstatutory and international hearings/consultations can be performed. Figure 4 shows the types
of stakeholders that may be involved in the EIA process.

Figure 4. Example of Lithuania for EIA procedure and stakeholders

The main purpose in involving the stakeholders in the EIA process is to identify and
consider all the environmental issues that are of significance to the various stakeholders. It is
recommended to use a two-way communication approach, making the environmentallyrelated reports as identified in this document public and then having a process to receive
8

IAEA NG-T-1.4 Stakeholder Involvement throughout the Lifecycle of Nuclear Facilities
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comments from statutory and non-statutory stakeholders that are then considered in the EIA
process. It is recognized that not all comments received through the stakeholder process can
be or should be addressed within the ESR and EIA, but all should be evaluated and a record
made as to their disposition.
It may be prudent to have a Competent Authority as a focal point that first sends the
ESR and later the EIA Report to the statutory stakeholders for review and report revision, and
then makes them accessible to the interested general public. It is customary practice that an
environmental Competent Authority invites participation and coordinates the engagement of
both statutory and non-statutory stakeholders, including the transboundary stakeholders
(should these be included in the EIA process by the MS). The Competent Authority also
should be the clearinghouse for receiving all the comments from the stakeholders and
organizing them before forwarding to the proponent of the ESR or EIA.
The Competent Authority should be identified in the legislation or regulations of the
Member States (under Phase 1 activities) and must have the quality of “independent party,”
i.e., not responsible for development of the project itself. Also within Phase 1, the roles and
responsibilities for the other statutory stakeholders should be established, including required
competencies and how these competencies will be developed and ensured. The nature of
involvement of non-statutory stakeholders is defined in each Member State differently and
may vary from inviting public opinion to information sharing and consultations to public
referenda.
A time limit for the process should be established and publicized as part of the overall
process explanation to the stakeholders. There should be an early start for a Stakeholder
Involvement Programme, ideally somewhere around the time when the Member State decides
to investigate nuclear as an option for its energy mix. The early steps can be general in
nature (such as educational about nuclear energy). The aim of the early step is generally to
raise awareness and enable the general public to have meaningful insight into the nuclear
power specifics, insofar as is known at the time. As the EIA process continues through the
ESR and the EIA Report, additional information that will be made available for stakeholder
review includes a well-defined scope of environmental issues to be scrutinized and eventually
the results and recommendations. Participation of the stakeholders facilitates the overall EIA
process and improves the comprehensive nature of the environmental assessment.
It must be kept in mind that there will be trade-offs in the quality of stakeholder
communications and understanding depending on when they are first involved: an early start
(recommended in IAEA NG-T-1.4) offers more opportunities to shape the project in
accordance with the public opinions and values but is based on less technical information to
focus the stakeholders’ discussions; on the other hand, beginning the process later allows for
more information to be included, but will have fewer possibilities for influencing the
12
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decision-making and might generate negative reactions in the public and/or rework. Part of
the educational process for stakeholders during the early stages is to reassure them that
further information will be obtained and analysed before firm decisions are made. On the
whole, the earlier this information can be made available to stakeholders, the more smoothly
the overall process occurs.
If the EIA process includes consultations with other countries, the timelines for
stakeholder involvement from the neighbouring states would have to take into account the
differences between countries in the legal and regulatory systems. For example, the
stakeholder process which is familiar to the neighbouring country may be subject to different
regulations regarding stakeholders or may have different timelines for completion. Time
required for document translation may significantly impact the overall schedule. In planning
the stakeholder involvement process, the Competent Authority should consider these
complex issues. A modification in the stakeholder regulations may be required to allow the
transboundary input to be taken into account for the EIA process.
Apart from such issues, challenges to stakeholder involvement can also be found in
the definition of what represents a matter of nuclear security and what represents lack of
transparency. Finding the right balance may be of great importance for the outcome of the
process.
Nuclear safety is always in the centre of stakeholders’ attention and it should be
reflected in the stakeholder communications process, taking care that the difference in
content and purpose between the EIA and the SAR is understood by the stakeholders, as
discussed further in Section 4.2. It is advantageous to have experts from the nuclear
regulatory body as part of the EIA development and the stakeholder involvement process,
because many issues that arise during this process unavoidably refer to the nuclear safety of
the project. With this approach, stakeholders may find more reassurance in the project with
regard to safety.
Information on the general approach to stakeholder involvement can be found in the
IAEA Report NG-T-1.4 “Stakeholder Involvement Throughout the Life Cycle of Nuclear
Facilities”, as well as in NG-G-3.1 “Milestones in the Development of a National
Infrastructure for Nuclear Power”.

2.4.

Addressing uncertainties in the EIA process

The purpose of the EIA process is to support project decision-making with respect to
environmental and socio-economic information and analyses. In order to use this information
in decision-making, it should naturally be available before any significant decision (e.g.,
selection of site, selection of plant size and technology, etc.) is made. It is common in the
13
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Member States that the EIA is required prior to a definitive decision on the site or NP
technology.
This implies that the EIA process in its various phases always involves assumptions
and generalizations, because enough information of environmental or socioeconomic
conditions or technical parameters is rarely available at key decision-making points. This
information accumulates during the EIA process and enables making well-grounded
decisions in each step (e.g., selecting the candidate sites from the potential sites, selecting
between indirect and direct cooling, etc.); however, in spite of that the information is not
exact or complete. Consequently, the EIA process becomes based on accumulating, but
deficient, information.
To address the specific issue of uncertainty in the final design of the plant technology
including that the vendor may not be identified at the time of the EIA, the Plant Parameter
Envelope (PPE) concept was developed. The PPE addresses all technologies under
consideration and identifies each aspect leading to a potential environmental impact, along
with the value associated with each technology. The envelope includes the important physical
and chemical parameters which may affect the environment (such as water requirements, land
use, emissions, etc.) for the considered plants, and identifies the parameters with the highestimpact value or range of values for each parameter. These “bounding parameters” are then
used for environmental analysis in the EIA process. When the final design is known, a
comparison is made between the actual value for each aspect and the bounding value. If the
actual value for the parameter is less than or equal to the value on which the environmental
analysis is based, then further environmental assessment is not required.
Other sources of uncertainty, such as with respect to sufficiency of data, should be
identified and their impact on the reliability and accuracy of the assessment must be
evaluated in the EIA.
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3.

FRAMEWORK FOR ENVIRONMENTAL PROTECTION PROGRAMMES

When establishing a nuclear power programme, newcomer Member States will need
to ensure their legal and regulatory framework appropriately accounts for the unique safety
and environmental aspect of a nuclear programme. It is expected that environmental laws
and regulations will need to be developed or supplemented. Additionally, newcomer
Member States will need to assure organizations responsible for implementing environmental
laws and regulations applicable to the nuclear power programme have sufficient technical
capacity. This chapter addresses the basic legal, regulatory and organizational requirements
necessary for a comprehensive EIA programme for nuclear power facilities.
3.1.

Environmental protection laws

It is expected that most countries deciding to embark on a nuclear power programme
will have an existing environmental protection framework, and any nuclear power facility
developed as a part of the programme will need to comply with all existing applicable
environmental laws. Although certain laws may need to be supplemented or new laws may
be needed to fully account for environmental issues resulting from a nuclear power
programme, it is important to keep in mind that nuclear facilities impact the environment in a
manner similar to other large industrial facilities (e.g., thermal and chemical releases). While
nuclear laws will be established for nuclear power programmes, these laws may not address
all radiological environmental impacts and therefore additional laws may be needed to assure
the environment is adequately protected.
Many countries have a broad law requiring an assessment of environmental impacts
for major projects. However, such a law generally lacks detail and the Member State looks to
other laws and regulations to provide guidance on fully implementing the requirement. For
example, separate laws may address the protection of water (groundwater, surface freshwater,
seawater), land and soils, air and atmosphere, biodiversity and ecosystems, human health, etc.
Additionally, laws on cultural heritage, environmental justice and developmental issues are
important aspects of the legislative framework for environmental protection. Therefore, such
laws addressing the full range of environmental components should be in place or under
development before a knowledgeable decision is made to proceed with the nuclear power
programme which marks the start of the EIA process.
The harmonization of both nuclear and non-nuclear related environmental legislation
is not to be disregarded. Any ambiguities between the laws must be identified and clarified,
so that later on the programme development is not impeded by legal conflicts.
When augmenting its environmental laws, a country should assure the changes
conform to international environmental conventions to which they are a signatory, and should
15
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consider internationally acknowledged “best-practices” when regulating environmental
protection. Such an approach could result in greater efficiency and provide greater
stakeholder confidence that environmental impacts are being adequately considered. A sound
legal framework provides for a clear understanding to developers and investors of
expectations thus helping to reduce project risk.
3.2.

International legal instruments on environmental protection

Environmental law covers legal instruments with two different objectives. While
some focus on the development of general principles and decision-making practices, the
majority are designed to protect specific environmental media (e.g., air and atmosphere,
ocean and sea, freshwater resources, soil), particular geographical areas, wildlife and natural
resources, and prevent specific types of pollution, including dispersion of radio-isotopes.
Many of the most important environmental impacts of an NP project are not
radiological in nature and must be addressed through other legal instruments, a discussion of
which is not within the scope of this document. International nuclear legal instruments that
refer to radiological protection of the environment (under IAEA auspices) include the
following:
Safety related:
− Convention on Nuclear Safety
− Joint Convention on the Safety of Spent Fuel Management and on the Safety of
Radioactive Waste Management
− Convention on Early Notification of a Nuclear Accident
− Convention on Assistance in the Case of a Nuclear Accident or Radiological
Emergency
Third party liability:
− Vienna Convention on Civil Liability for Nuclear Damage
− Convention on Supplementary Compensation for Nuclear Damage
− (Joint Protocol Relating to the Application of the Vienna Convention and the Paris
Convention, Protocol to Amend the Vienna Convention on Civil Liability for Nuclear
Damage )
Also, under OECD/NEA auspices: Paris and Brussels Conventions.
A discussion of international conventions and instruments is provided in Appendix II.
3.3.

Regulatory framework
Following the establishment of a legal framework, regulations for the activities

required by law must be established. Regulations set requirements on how to comply with
laws. EIA regulations generally address such topics as:
-

EIA process and methodology;
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-

EIA scope;

-

EIA report content (e.g., public participation, baseline monitoring, socioeconomic issues);

-

Cumulative impact assessment;

-

Environmental management plan; and

-

Required interfaces with other legislation.

The assumption is made in this discussion that an EIA for a nuclear power facility fits
within the existing framework of regulations for an EIA, although as noted earlier some
modifications may be required to address unique aspects of this type of project9. If the
Member State is not well familiar with evaluating EIAs for large, complex types of industrial
projects, then significant revisions to the existing EIA laws may be required. This is outside
the scope of the current document.
Once the regulations are established, the organizational structure to implement the
regulations must be developed.

3.4.

Organizational Aspects
The Milestones guide phased approach to organizational development suggests that

the organizational aspects in Phase 1 focus on assessing the capacity of the organizations to
deal with issues such as preparation of guidelines, responsibilities and capacity for reviewing
EIA related work, necessary authorization steps and interfaces, coordination of environmental
activities, etc. The NEPIO and environmental protection authority is usually involved in this
step and an action plan to resolve deficiencies should be developed. The action plan would
also identify who would develop and implement the legal and regulatory requirements, taking
into account the relations among the suggested responsible organizations as an important
element in minimizing potential conflicts of interests that may weaken the programme’s
environmental protection.
Phase 2 is related to the actual creation of guidelines, capacity building for review
activities, and implementation of authorization procedures for activities and processes related
to the NP programme, etc. During Phase 2, the majority of the EIA process is conducted with
significant organizational requirements for stakeholder involvement, EIA process approvals,
and data and assessment findings review.

9

For example, for radiological releases: further information regarding the responsibilities for

regulatory control of radiological releases is provided in the IAEA Safety Guide WS-G-2.3.
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A fully implemented organizational structure to address the nuclear power facility
EIA is likely to require modifications to the environmental agency structure, capacity, and
implementing procedures to provide appropriate coverage for radiological environmental
protection, although clear distinctions should be made with the nuclear regulatory body to
avoid duplication of authority and effort. The current organizational capacity of Member
States which will be applied in a new nuclear power programme varies greatly. Therefore,
this section will explain the principles of organizational structure and the approach to
administering environmental protection requirements.
Environmental protection is obtained through guidance and control performed by
various organizations, although typically one organization has the overall responsibility for
the EIA process. This agency, sometimes called the Competent Authority, takes the lead on
providing coordination with other agencies that may share responsibility for environmental
protection. Formal agreements, such as Memoranda of Understanding, should be developed
between responsible organizations in order to define the working arrangements,
responsibilities and accountabilities.
In order for the EIA developers, the Competent Authority, the reviewers, and other
stakeholders to know their role in developing a sound EIA, the EIA process should be clearly
described, with all its steps and interfaces. A sound EIA should entail processes and
procedures that result in collection of information of sufficient quality to allow informed
decision-making.
Early in the overall NP programme, the environmental Competent Authority gives an
authorization to the developer, such as by an initial siting permit, to proceed on its
programme specifically with respect to assessing environmental issues. Because overall NP
project time constraints may be greater than that experienced for other types of projects, the
requirements for organizational capacity in this area must be developed early, and take into
account the project schedule requirements. Timely initiation of the EIA is important as it is
frequently the initial step in the NP programme due to data collection requirements.
Acceptance of the environmental impacts as identified and assessed in the EIA is necessary
for approval of the site and the project itself, and procurement of NP components requires
significant lead time for planning, manufacture, delivery, and installation.
Competent Authority organizational capacity is also of crucial importance when
regulatory issues arise – although not all the required regulations may be in place, it is
important to have an organization ready to tackle new issues in a timely and adequate manner
throughout construction, operation and decommissioning.

3.5.

Necessary expertise for EIA
18
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EIA is a complex, holistic analysis. As such, it will involve a great deal of knowledge,
skills and data interpretation. To effectively review the EIA, the Competent Authority would
have to either develop its capacity in these areas, or utilize the expertise of other, relevant
organizations. The types of expertise that may be called upon in evaluating EIA topics range
far beyond radiological subjects as shown in Table 1.
Table 1. Types of expertise required for EIA reviews
Sciences
Environmental
Biology
Meteorology
Oceanography

Engineering
Environmental
Geotechnical
Visual engineering
Noise

Hydrology

Land use

Geology

Grid infrastructure

Seismology

Electro-magnetic

Volcanology

External induced
events

Social Sciences
Demography
Legal
Economy
Environmental
justice
Archaeology and
culture

Other Disciplines
Emergency planning
Human health
Security
Project management
Quality management
Stakeholder
involvement
Permitting &
licensing
Other Disciplines

Monitoring
Some of the experts in these areas will be involved in the EIA process, starting from
the IEI stage, while others will be involved only after the ESR, and throughout the
preparation of the EIA report (e.g. monitoring, geotechnical, visual engineering, emergency
planning, noise, security, etc.). The level of their involvement will increase through the
process. Some of this expertise is primarily applied to the SAR rather than the EIA, although
the EIA process will be used to evaluate that data.

3.6.

Unique issues in a nuclear EIA

The process of conducting an EIA for a nuclear power project is in many respects
quite similar to other industrial project EIAs. This section provides a discussion of the
unique issues which may be new to the experience of the newcomer country charged with
conducting such an EIA.
Nuclear power technology features unique characteristics that affect the environment.
Environmental aspects specific to a nuclear project include routine and accidental
radiological releases principally to air and water. Unique techniques for modelling these
potential releases have been developed, with specific methodologies for impact assessment.
Radioactive waste and spent fuel management is also specific for the nuclear EIA, which
would need to be addressed despite the fact that separate EIAs will be needed. As part of the
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baseline environmental data collection programme, radiological measurements will need to
be made. Radiological monitoring will also be required throughout operations and
decommissioning.
Although thermal and chemical releases are also addressed in conventional power
plant EIAs, the size of most NPPs dictates an increased level of concern for these two types
of impacts. Depending on the type of plant cooling water systems, thermal discharge limits
set to protect the environment typically have an impact on the cost efficiency of the plant and
therefore are the subject of intense interest by all. If the plant is designed with a oncethrough cooling system, then water intake impacts may be significant as well, including
entrainment of fish, etc.
In order to allay international concerns with NP project development, the EIA process
should meet international standards of practice. Even if a Member State has an existing NP
programme, it should not be presumed that the process for conducting the EIA is the same as
may have been the case with first generation NPs of many years ago. In any event, a Member
State’s EIA requirements are not likely to have all of the components currently expected for
NP programme evaluation. Because environmental concerns are location specific, the
environmental impact report associated with a reference NP from another location is not
going to be suitable for use at a new NP project.
However, it should be kept in mind that radiological impacts constitute only one type
of impact and, in most cases, may not be the dominant impact of the NPP. Furthermore, there
are complex impact interrelations that need to be assessed in an integrated manner [Ref10].
The NPP project may likely be more complex than any other industrial project a
country may assess. The complexity of the project, amount of land required for construction,
long construction time, distance of cooling water intake and discharge channels (for a once
through cooling system), requirements for heavy haul roads or barge transport/unloading,
amount of international interest, quality assurance requirements, time from initial project
planning to active power generation, and overall time of the project operations all may
require new expertise to adequately assess impacts.
Because of the international and public attention given to the potential impacts of a
nuclear power project, both radiological and non-radiological in nature, the Member State
should expect to spend significant additional resources and time beyond that associated with
an industrial EIA.

10

IAEA “Radiation Protection and Safety of Radiation Sources: International Basic Safety
Standards” Interim Edition No GSR Part 3, Vienna, 2011.
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4.

PROCESS DESCRIPTION FOR CONDUCTING A NUCLEAR EIA

The EIA process broadly consists of several steps which result in development of
three reports:
•
•
•

IEI Report
ESR
EIA Report

The IEI Report contains the available information obtained without new site-specific
sample collection. It would have been used to support the selection of the site from among
other candidate sites during the initial site selection process. This part of the process is
discussed further in separate IAEA guidance.
The ESR uses the IEI as the starting point for planning the scope of the detailed EIA.
The ESR contains an analysis of the data gaps required to be filled to permit a comprehensive
analysis of the environmental impacts of the planned project. For this reason, stakeholder
involvement is required to adequately capture potential impacts from many perspectives. At
a minimum, the statutory stakeholders will be involved, with coordination by the Competent
Authority. It is also encouraged to include the non-statutory stakeholders in the ESR process.
The process (Figure 5) also includes an interactive set of communications with
regulatory authorities and stakeholders culminating in finalization of each report and
acceptance by the Competent Authority. The interactive nature of the communications is
shown by double-headed arrows.
During the ESR planning phase, all available data sources are identified (if not already
completed in the IEI Report), relevant issues are identified and taken into consideration,
study areas are defined, and general methodologies for additional data collection and analysis
are specified. Generally speaking, the ESR specifies how the EIA will be conducted,
including methodologies, issues of special interests, legal and regulatory interfaces,
stakeholders that will be consulted, etc.
After the initial draft ESR is prepared for review by the statutory stakeholders,
consultations are held with the Competent Authority and perhaps other agencies. Following
incorporation of their comments into a revised draft ESR, Member States may involve the
public to obtain comments on the draft ESR. After all comments are received and
considered, the report is finalized and approved by the Competent Authority. The ESR
provides the roadmap for conduct of the environmental assessment and preparation of the
EIA Report.
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Figure 5. ESR preparation process

Preparation of the EIA Report consists of several steps, as shown in Figure 6. Using
the ESR as the basis, environmental monitoring and baseline information collection will be
fully implemented according to the approved protocols. The results will form the basis for the
assessment of impacts which is also conducted according to the methodologies identified in
the ESR.
Submitting the draft EIA Report to the Competent Authority is intended to verify that
the collected baseline data and the assessment methodologies are in line with the ESR and
that, consequently, the EIA adequately addresses the project issues. It may be that the
information made available during environmental monitoring will highlight some issues that
were previously unknown and consultations will therefore be needed to clarify the assessment
approach. Additional baseline data may need to be collected to address these issues. Before
the draft EIA Report is ready for public comment, however, no issues should be left open.
As a good practice relative to stakeholder involvement, it is recommended that the
draft EIA Report is also submitted to other key or central stakeholders for comment.
Depending on the Member State, these central stakeholders may include other organizations
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and agencies that usually support the Competent Authority or public associations interested in
the project.

Figure 6. EIA Report preparation process
After all comments from the Competent Authority and other key stakeholders are received
and addressed, the final draft EIA Report is submitted for comments to both the Competent
Authority and the public. As this Report will engender significant public debate, it is
essential that the roles, responsibilities and authorities of the stakeholders be clearly defined
much earlier in the process (as discussed in Section 2.3). During the public comment
process, adjustments and amendments to the EIA may be requested by the stakeholders and
required by the Competent Authority, but in general, if the ESR/EIA process was properly
implemented, there would not be a major overhaul of the EIA Report.
The final approval by the Competent Authority represents acceptance of the analyses
and conclusions in the EIA Report with respect to the environmental impacts and
environmental feasibility of the NP project. The EIA Report will also identify the
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environmental sensitivities that should be addressed in the Bid Invitation Specification where
unique plant design provisions or construction techniques may be necessary to focus on those
sensitivities [Ref. NG-G-3.1 Milestones]. The EIA Report will also be used in licensing and
permitting as well as the detailed planning for the necessary environmental monitoring during
the construction and operation of the NP. Greater detail on the use of the EIA Report is
provided in Section 5.
4.1.

Schedule

The overall EIA process will require some time (on the order of years) to complete in
a satisfactory manner. The schedule is impacted by many variables including specific country
requirements, the time to collect and evaluate necessary data, the amount of stakeholder
involvement including international participation, etc. The schedule for the EIA should be
taken into consideration when organizing the interfaces of the EIA with the legislative and
regulatory processes, overall project development and the stakeholders.
Each Member State will progress through the NP Programme at its own pace, taking
into account its own specific situation, dependent on various needs, interests, capacity, etc.
Certain milestones within the EIA process require decisions to be made by the Competent
Authority and/or the Government, which may impact the schedule. However, the EIA process
is a continuum and all steps must be completed before a Construction Licence is obtained,
although as noted earlier some environmental aspects may be permitted to be addressed prior
to the issuance of the Operating Licence. The time to complete the general steps of the EIA
can be expected to be as follows:
•

Site Survey
Site survey is the first step in the process of site selection and confirmation. The IEI
analysis is instrumental at this stage. This site survey stage will typically take about
9 to 12 months after establishing the siting core team, although it could be longer
allowing for the government decision process [Ref. IAEA Managing Siting Activities
for NPs].

•

ESR Development
When a site is selected for a detailed EIA, all available information is collected and
incorporated into the ESR. Preparation of the draft ESR (described in detail below)
may be expected to take approximately 6 to 12 months. Additional time will be
needed for public comments and review by the Competent Authority. Revision and
finalisation of the ESR will take additional time.

•

EIA Report Development
Following approval of the ESR, implementation of the ESR and preparation of the
EIA Report is a complex process. Discrete steps in this process include a minimum of
12 months for collection of baseline data and subsequent time for analysis, evaluation
of impacts, development of required monitoring and mitigation programmes, and
preparation of the EIA Report for stakeholder comment. Additional time is required
for Competent Authority review and necessary revisions of the draft EIA Report. The
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total time from approval of the ESR through approval of the EIA Report may range
from 2 to 4 years depending on many factors, including the experience of the Member
State to evaluate the EIA.
It should be noted that some parts of these processes may run in parallel, such as
collection of some baseline information prior to finalization of the ESR, shortening the
overall schedule duration. Earlier involvement of the public in reviewing the ESR will likely
improve the overall schedule duration as well.
When the EIA Report is finalized, it may be used for a number of purposes which will
have their own schedules. However, because the Construction Licence cannot be issued until
the EIA Report is finalized, it is important that the EIA process be started as early in the NP
programme as possible.
The sections that follow provide greater detail on specific parts of the EIA process.
4.2.

Initial Environmental Information (IEI)

In the first Phase, among the activities dedicated to environmental protection in new
nuclear power programmes, is the early start of environmental studies. The first objective of
the IEI is to help with the identification of the most suitable potential NP sites11. As the
number of sites being evaluated is reduced, the amount of environmental information
collected for each remaining may increase. When the final candidate sites are identified, the
IEI should represent a thorough compilation of all the existing data that will be used later on
in the ESR. Data gaps will be identified in the ESR and filled later in the EIA process.
The IEI process extends from Phase 1, with the data gathered to evaluate the
suitability of a potential site, to the early stages of Phase 2 when the study intensifies with
collection of additional data and interpretation, providing further guidance to selection of the
preferred site(s). All available archived data on land use, historic and cultural resources,
meteorology and air quality, geology, hydrology, ecology, socioeconomics and
environmental justice, the radiological and chemical environment, and related federal projects
should find its place in the IEI Report. Ideally, sufficient information is available to describe
all the known environmental sensitivities (species, sights, etc.). In most cases, however, there
are significant data gaps with respect to the site itself even if general information about a
topic is available.
In addition to its use in the site selection process, the analysis of the IEI may also be
used in the preparation of a pre-feasibility or a feasibility study for the project, should these
studies be required in the Member State’s decision-making process prior to the EIA report.
The environmental analysis in these studies will not go into assessing all the aspects of the

11

For more details, see Managing Siting Activities for Nuclear Power Plants.
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IEI; rather, its focus will be on identification of significant environmental issues and feasible
measures for overcoming those issues. By highlighting the key environmental issues of the
NP project at this early stage, the use of IEI may indicate areas of concern and information
that needs to be gathered for further analysis or assessment prior to completion of Phase 1
(decision to go forward with the project).
4.3.

Environmental Scoping Report

4.3.1. Purpose of the ESR
The purpose of the ESR is to provide the necessary guidance for conducting the EIA.
In order to do so, the ESR must discuss all of the known environmental information and the
project scope. It then identifies the data gaps that must be filled to allow a complete
assessment of environmental impacts anticipated to be associated with the project. The ESR
identifies the baseline information which must be collected and the general methodology to
do so, as well as the methodology to be used to evaluate the data, assess impacts, and address
the impacts in the EIA. Appendix III contains a list of the types of information required for
the EIA.
The draft ESR is reviewed in the stakeholder process, and stakeholder input is
considered in finalizing the ESR. The Competent Authority responsible for the EIA process
must approve the ESR.
4.3.2. Typical content of ESR
While the format of an ESR may vary depending on Member State requirements or
preferences, the ESR should at a minimum include:
•

Introduction
The introduction should provide a site description, brief project outline, and
purpose and objectives of the ESR.

•

Description of the EIA process
The ESR will clearly describe the steps that will be taken in preparing the EIA
Report, including the timelines and the scope of work included in each step,
and a list of regulatory required permits and licenses throughout those steps.
The ESR also describes the intended public participation process and lists
stakeholders to be involved in each step.

•

Description of the project
The project should be described in as great detail as possible based on the
information available at that time. Both construction and operational aspects
should be described, particularly interfaces with the environment (both
impacts on the environment and impacts of the environment on the project).
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In many cases, the NP vendor technology, size or even location of the plant
will not be decided at the time of development of the ESR and the EIA.
However, the environmental assessment process can go forward using the
Plant Parameter Envelope (PPE) principle as described in Section 2.4.
If the vendor technology was not known at the time of preparing the EIA
Report, then it will have to be reviewed after the vendor design is known to
assure that the EIA Report adequately addresses the plant impacts.

•

Alternative options to be considered
The objective to be met by construction of the project may be able to be met
by other means. Therefore, a discussion must be provided of the alternative
means of meeting the objective of the project as well as the consequences of
not constructing the project (the zero option).
Additionally, the project may have alternative ways of implementation – such
as alternative sites, alternative sizes, cooling options, plant technologies, etc.
The alternatives must be carefully designed and the number of them must be
limited to a feasible level for evaluation, often 2 – 5.

•

Scope of the EIA
In addition to the site itself and its environs, the ESR should define whether
the EIA is to include an assessment of additional items such as the nuclear fuel
cycle front end, back end, transmission lines, roads, etc.

•

Baseline environmental information
This section defines the extent of the study area for each type of information to
be collected. It contains a description of the study area based on all available
information, most of which will have been collected as part of the IEI. As
much as possible, the baseline information should be presented in maps,
figures, and tables. The objective of this discussion is to provide a clear
picture of the existing environmental resources and values within which the
impacts must be considered. Data gaps (which will vary widely depending on
whether the site has been studied before and upon the type of resource being
evaluated) must be identified in order to permit design of a data collection
program.

•

Baseline environmental data collection
Methodology to gather the required information to fill data gaps is described
in sufficient detail to assure that sufficient data, and of appropriate quality,
will be collected.
The general schedule for new data collection should be addressed. Because of
the extended time frames for data collection (a year or more for some types of
data), it is recommended that onsite data collection begins as soon as possible.
Some types of data can be collected even before the ESR receives final
approval.
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A baseline environmental data collection program includes all of the elements
required for a comprehensive industrial EIA. However, the sampling program
is more extensive than that typically required for an industrial EIA.
Additionally, evaluation of radiological background of the site is required and
should be made before operations start. The specific radiological parameters
may be specified by the individual Member State, but may include
measurements of total alpha, beta or gamma radiation and of radioactive
elements typically associated with nuclear projects. Samples must be
collected from soil, air, surface water, groundwater and biota that could be
affected by the proposed operations.
A nuclear power project will specifically require an operational Radiological
Environmental Monitoring Program (REMP). The baseline environmental
data collection program to support the REMP must include the same elements
and sampling points, but it may start after the EIA is completed and prior to
commencement of operations. Therefore, the baseline radiological sampling
program may not be as extensive as that required to support the REMP.
•

Methodology for the EIA study
For purposes of clarity and uninterrupted process flow, the ESR should also
define the methodologies to be used in the EIA - i.e., define how to assess the
significance of the impacts, and how the data will be gathered. This section
should also address how uncertainties will be handled, including technology
design.

•

Public participation plan
The ESR should identify the statutory and non-statutory stakeholders, and
address the process for stakeholder involvement, as described further in
Section 4.3.3.

4.3.3. Stakeholder Involvement with the ESR
It is recommended that the statutory stakeholders are contacted early in the process of
developing the ESR, and their opinions taken into consideration, so that the ESR includes all
the items deemed important by those designated responsible by law. The participation in the
creation and review process will not be limited just to Authorities that have licensing rights,
but all Organizations whose scope of work is reflected (or should be reflected) in the ESR.
In that sense, public participation in the process is recommended after the
governmental organizations have provided their initial input (of course, additional inputs by
governmental organizations are provided, as necessary, throughout the process). The level of
public participation will depend on the practices and regulations in the particular Member
State.
Following the response of the EIA developer to the comments and remarks, the
revised ESR is sent back to the responsible Competent Authority. When the revised ESR is
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found to be satisfactory, the Competent Authority will provide approval, marking the
beginning of the EIA development stage.

4.4.

Environmental Impact Assessment

4.4.1. Purpose of the EIA
The Environmental Impact Assessment can be defined as12:
“The process of identifying, predicting, evaluating and mitigating the
biophysical, social, and other relevant effects of development proposals prior
to major decisions being taken and commitments made.”
Objectives of the EIA include13:
•

To ensure that environmental considerations are explicitly addressed and
incorporated into the development decision making process;

•

To anticipate and avoid, minimize or offset the adverse significant
biophysical, social and other relevant effects of development proposals;

•

To protect the productivity and capacity of natural systems and the
ecological processes which maintain their functions; and

•

To promote development that is sustainable and optimizes resource use
and management opportunities.

The EIA process is to be previously defined in the ESR.
The EIA Report should identify all environmental and socio-economic impacts,
including their nature, probability, duration, extent, and significance. The EIA considers the
entire project development programme, from construction through decommissioning. The
EIA Report is used for several purposes as described in Section 5, but its primary use is by
decision-makers to assess if the suggested NP project is environmentally acceptable at the
selected site, proposing mitigation solutions for any significant impacts, and offering a plan
for environmental monitoring.

4.4.2. Typical contents of a nuclear EIA report
The content of an EIA report for an NP can be considered, to a large extent, to
be similar to any other large industrial project EIA. The typical content varies
12

13

http://www.iaia.org/publicdocuments/special-publications/Principles%20of%20IA_web.pdf

http://www.iaia.org/publicdocuments/special-publications/Principles%20of%20IA_web.pdf
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somewhat depending on the project and country of project execution but the general
issues concerned are similar for new NP projects. Therefore, the EIA will likely entail
the following chapters:
•

Summary
This section provides a non-technical summary of the EIA report including
general description of the project, its justification, EIA procedure, and various
significant impacts during construction, operation (normal and abnormal) and
decommissioning and mitigation measures. The summary should also provide
conclusions which serve as inputs to decision makers and planners.

•

Introduction
This section provides a description of the background of the proposed project,
objective of the EIA, scope, national and international legislative framework
and the use of the document for NP permit and decision making.

•

EIA procedure and communication and participation
The EIA procedure should be described (objectives, main stages) as well as
description of the stakeholder involvement (such as public meetings, audit
group work) carried out during the procedure.

•

Description of the project
The description of the project includes identification of the responsible party,
evaluated project alternatives (including the zero alternative) and project
timetable including pre-construction, construction, operation and
decommissioning.

•

Description of the plant
Describe the technical aspect of the nuclear power plant or reference plant,
general operation principles, construction work to be carried out, best
available technologies (BAT) principles, radiological and non-radiological
emissions (both atmospheric and liquid) water and waste issues, transportation
and traffic connections. This chapter can also contain a description of the
nuclear fuel supply and management of spent nuclear fuel. The level of detail
required varies depending on the legislative and other requirements of the
Member State. This chapter should also include a list of the chemicals
potentially to be used on site, for consideration during the impact analysis
step.

•

This chapter also includes discussion of the nuclear-related aspects of safety of
the plant which describes nuclear safety requirements and principles as well as
implementation of the nuclear safety requirements and principles in the design,
construction, and operation of a nuclear power plant.

•

Description of the environment
Provide a description of the present condition of key affected environmental
components as baseline information for future analysis including:
o meteorology and air quality;
o land use, built environment and land use plans;
o soils, geology and hydrogeology;
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o
o
o
o
o

•

water resources and quality;
terrestrial ecology;
aquatic ecology;
existing radiological and conventional contamination; and
socio-economic characteristics of the areas that may be affected by the
NP project.

Environmental impact assessment for the project
Describe the analysis used to estimate magnitude and important characteristics
of the impact. The assessment is performed by identifying the gap between
the projected environmental quality condition due to project implementation
and the baseline condition without the project, within a defined period of time
and using the required method for estimating the impact. The method should
identify the impact flow mechanism among the various environmental
components directly or indirectly during the construction, operation, and
decommissioning phases. Therefore, this chapter generally includes the
following aspects:

o Impact during construction on NP
Provide a description of direct significant impacts of construction work on
soil, bedrock, groundwater, flora and fauna, land use and landscape, noise,
air quality, people and society. The activities that might cause potential
impacts include but are not limited to mobilization of material, human
resources, construction of the base camp, workshop building, land
preparation, land cut and fill, transportation of project material and
construction.
o Impact during normal and abnormal operation of the nuclear power plant
Provide a description of direct and indirect impacts to the environment due
to the operation of the plant. The activities that might create potential
impact include the additional workforce at the nuclear reactor and the
operational activities itself that could generate heat release, radioactive
release, chemical material release from laboratories, sanitation waste, and
maintenance activities.
o Impact during decommissioning of the power plant
Provide a general description of the impact of the project on the
environment during the decommissioning period. Some activities that
might create a potential impact include removing the spent fuel element
from the reactor core, dismantling of reactor components, and the
decontaminating process. Most of the analysis is only described in this
EIA and not assessed (decommissioning requires separate EIA in the end
phase of plant lifecycle, i.e., after 60 – 80 years). Considerations at the
design and construction phase that later influence decommissioning and
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the various approaches that are hence stipulated may be found in IAEA
WS-G-2.1 [Ref14].
Specific impacts on components of the environment should be addressed in
each section, including but not limited to the following impacts:
o Air, soil and water quality due to nuclear and non-nuclear releases to
the atmosphere
Provide a description of radioactive and non-radioactive emissions
(normal and abnormal operation) as well as other emissions
(emergency power and heat generation, transportation). Guidance for
the modelling of normal and abnormal operation radioactive release
and its impact to people and environment is provided in several IAEA
documents.*
o Aquatic flora, fauna, and ecological values
Provide a description of the impact of the new nuclear power plant and
infrastructure on the aquatic flora, fauna and ecological values of the
area, including conventional contaminant levels, aquatic biota
populations and structure, ecological state, impact of discharge
channels on habitat, and impact of cooling water on water temperatures
(cooling water modelling) and, thus, local ecology.
o Terrestrial flora, fauna and ecological values
Provide a description of impact analysis of the new nuclear power
plant and infrastructure on the terrestrial flora, fauna and ecological
values of the area, including conventional contaminant levels, aquatic
biota populations and structure, and ecological state.
o Landscape and cultural environment
Provide an analysis of the impacts of the new nuclear power plant and
required infrastructure on landscape (photo montages) and possible
cultural values.
o Traffic
Describe the impact of the project on traffic amount, type and safety,
including both construction traffic and workforce traffic during
operations and maintenance events.
o Noise
Evaluate the impacts of the NP operation and maintenance activities on
noise levels around the site area.

14

IAEA Safety Guide, “Decommissioning of Nuclear Power Plants and Research Recators” (WS-G-2.1), 1999.

32

07/Mar/2012, Draft version 5, Environmental Issues in New Nuclear Power Programmes
o People and socio-economic factors
Provide a description of the impacts on fishing and hunting activities,
both private and industrial, regional structure, economy and
employment, changes in living conditions due to influx of temporary
or permanent workers, need for additional infrastructure, additional
taxes to be paid to the area, etc. Describe the potential health impacts
(radiation and conventional contaminant related).
o Waste management
Describe the amount of both radiological and non-radiological waste
and impacts of the waste management programmes. For the
radiological waste management programme, actions should be
presented in accordance with the radioactive waste classification and
waste minimization principles. Suitable guidance on waste
management may be found in the IAEA publication GSG-1 [Ref15].
Further guidance on disposal approaches can be found in IAEA NW-T1.20 and NW-T-1.19 [Ref16, Ref17]
•

Cumulative Impact
Include a description of other projects in the impact area and the combined
impacts resulting from the addition of the NP project. Additionally, describe
the cumulative impact over time on resources that continue to be impacted
(such as for water discharge or air emissions).

•

Transboundary Impacts
Describe possible transboundary impacts (for example, impacts of accident
situations, socioeconomic impacts such as employment, impacts on a shared
water course, etc.).

•

Nuclear fuel production chain
Generally the production chain is only described and not assessed (requires
separate EIA, often in other countries as these activities are not necessarily
taking place in the project country). A description of a generic nuclear energy
chain and methodological approach for estimating health and environmental
impacts can be found in IAEA TRS 394 [Ref18].

•

Prevention and mitigation of adverse impacts
This section should carefully consider and describe possible approaches to
prevent and measures to mitigate significant adverse impacts of the project
(e.g., ways to reduce thermal load and waste and waste water management).

•

Environmental monitoring program
The EIA Report should develop and discuss the general outline of a planned
environmental monitoring program for the construction and operation periods.

15

IAEA Safety Standards Series “Classification of Radioactive waste” (GSG-1), 2009.
IAEA NW-T-1.20 “Disposal Approaches for Long Lived Low and Intermediate Level Radioactive Waste”
17
IAEA NW-T-1.19 “Geological Disposal of Radioactive Waste: Technological Implications for Retrievability”
18
IAEA TRS 394 “Health and Environmental Impacts of Electricity Generation Systems: Procedures for
Comparative Assessment”, Vienna, 1999.
16
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Monitoring is generally established for the environment which may be
impacted, such as groundwater, surface water, soil, or biota.

4.4.3. Impact evaluation methodology
A clear description of the EIA scope over space and time is needed to provide a
background for the selection of the EIA methodology, its application in the assessment, and
the identified uncertainties. For the spatial boundaries, the customary approach is to assess at
a local (onsite and immediately offsite) and a regional level (as far out as impacts are likely to
be observed, which is different for different environmental aspects), while the temporal
boundaries will have to take into account the long operational life and possible life-extension
of the NPs, as well as the duration of radioactivity beyond plant operations. Details of this
scope and methodological approach should be identified in the ESR and agreed with the
Competent Authority prior to proceeding further with the EIA.

4.4.3.1. Criteria for identification of significant impacts
The definition of what constitutes a significant impact which must be avoided or
minimized should be identified in the ESR and is an important early step for the Competent
Authority. The methodology to evaluate the significance of an environmental impact could be
based on qualitative, quantitative, and perhaps intangible parameters of the impact. Some
possible examples include:
•
•
•
•
•
•
•
•
•

Probability
Reversibility
Extent – geographical and in population
Intensity
Duration
Uncertainty
Significance of the impact receptor
Sensitivity of receptor to the impact
Cumulative impact with time as well as together with impact from other sources
than the project in question

Other criteria, apart from these, may be used by a Member State. Some of the criteria
will be defined by expert opinion and others may be found in the Member State regulations.
Approaches to considering the beneficial impacts and adverse impacts may vary
among Member States. Some approaches to evaluate the list of potential impacts make use of
a checklist and matrices, scale and weight, or an expert opinion. Impacts which are found to
be significant and adverse would undergo planning for avoidance or mitigation, and should
be addressed in the monitoring plan, although some impacts need not be actively monitored.
Beneficial impacts should be identified as well to provide a holistic evaluation of the project.
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An overall cost-benefit analysis may be performed to evaluate the economic value of the
entire project.
4.4.3.2. Use of models in EIA
EIAs will entail a great number of models. For some issues expert judgment must be
used as the only available means of assessment. However, for complex projects such as NP
projects, expert judgment should be used as a sufficient argument only in specific topic areas
where modelling is not possible or not yet developed. Various calculating methods and
modelling approaches have been implemented in large industrial projects, have shown good
results in impact prediction, and can be used to identify the effect of the impacts on the
environment. Table 2 provides some examples of impact model approaches used in large
industry.

Table 2. Some impact model approaches used in large industry
Impact

Model
approach

Radiation
dispersion
(incidents and
accidents)

Dispersion and
dose
modelling19.

Thermal
impacts
(once-through
cooling
systems)
Aquatic biota
(impingement,
entrainment,
changes in the
ecosystem)
Terrestrial,
marine and
freshwater
biota
(radiological
risk)

Integrated
exposure/dose/e
ffect assessment
with risk
characterization

Regional
economy
(employment,
revenues,

Economic
modelling

19

Disciplines
involved

Input

Output

Model specifics

Defining source
terms, dispersion
modelling,
radioactive decay
products,
radioecology, and
dose calculations.

Source term,
pathways20,
impact
receivers.

Radioactive releases
and nuclide types,
dispersion,
concentrations and
doses caused.

Mathematical
3D dispersion
modelling.

Dispersion
modelling.

Demographic
approaches.

Hydrobiology,
oceanography,
fisheries,
hydrodynamic
and water quality
modelling.
Radioecology

Discharge
temperature and
quantity,
location and
technology.
Aquatic field
studies, species
population data,
ecosystem
structure.

Assessment of
impacts on water
temperatures and
thermal
stratification.
Impacts on aquatic
species, biodiversity
changes.

Due to its
importance,
approval of the
model should be
obtained by the
Competent
Authority, and
may require more
time.
Model calibration
may require timeconsuming
measurements.

Environmental
concentrations,
dose conversion
coefficients,
concentration
ratios,
distribution
coefficients
Regional
economy data,
development
plans, project

Dose rates, Risk
quotients

Tiered approach;
selected animals
and plants

Prediction of the
economic impacts
on the region.

Financial risks
may blur the
model output.

Economic
modelling,
analysis and
projections.

Aquatic field
studies through
the seasonal
variations may be
very laborious.

For more information on types of models, see IAEA SRS No.19 Generic Models for Use in Assessing the Impact of

Discharges of Radioactive Substances to the Environment.
20 Data from baseline meteorology, oceanography, hydrology, groundwater surveys in the investigated area.
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Impact

Model
approach

Disciplines
involved

standard)
People and
society
(migration,
quality of life,
culture,
environmental
justice)

Expert opinion,
social trend
projections,
computer
modelling.

Socio-economic
impact
assessment,
communications,
resident surveys
and media
analysis.

Input
financial
parameters
Population
socio-economic
characteristics,
personal
perceptions,
opinions, fears
etc.

Output

Model specifics

Social impacts from
migration, revenue
change.
Environmental
justice and cultural
heritage
considerations.
Increased
communication.

Needs to be
carefully
coordinated with
other Stakeholder
Involvement
processes.

The Competent Authority may recommend a particular model for use in the EIA.
However, it is up to the EIA team to choose the model and calculation approach, provided the
team satisfied the Competent Authority as to the model’s suitability and accuracy.
In addition to normal large industry models and approaches, consideration of
radiological impacts requires specific modelling approaches. A common model approach to
estimate the release of radionuclides to the environment is using atmospheric dispersion and
dose modeling [Ref IAEA SRS No.19 Generic Models for Use in Assessing the Impact of
Discharges of Radioactive Substances to the Environment]. The approach requires data on
source terms from the technology vendor, as well as knowledge of the pathways and
receptors of the radionuclides transmitted via air dispersion. The output of this approach is
calculation of the dispersion of various radionuclides released in the atmosphere and the
estimation of dose received by the environment and humans.
The primary sources of radionuclides during normal operation include:
•

•
•

Radioactive gaseous discharge from the building ventilation exhaust,
including the reactor building, reactor auxiliary building, and fuel-handling
building.
Discharge from the gaseous waste management system; and
Discharge associated with the exhaust of non-condensable gases at the main
condenser;

Liquid releases of radionuclides from NP plantss may occur during normal operation
despite designs to prevent such releases. The EIA must assess the impacts from such events
so that monitoring measures can be developed.
Although plants are designed to prevent accidental releases, the EIA must consider
that such releases could occur and impact humans and the environment. This is primarily
handled in development of the monitoring programme, since by definition an accident that
can be foreseen must be addressed in the design so as to prevent occurrence. Figure 7 shows
the potential exposure pathways of radionuclide release to the public and environment.
Descriptions of nuclear accidents are addressed in the SAR and should not be separately
identified in the EIA Report.
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Figure 7. Potential exposure pathways for use in dose models
4.4.4. Stakeholder Involvement with the EIA
As described in Section 2.3, stakeholders will be involved in the review of the final
EIA Report, coordinated by the Competent Authority. It is also recommended that
stakeholders be involved throughout the process of preparing the draft EIA Report,
particularly the statutory stakeholders. Such an approach reduces the risk of major conflicts
with the stakeholders’ viewpoints at the last stages of the public participation. Appendix IV
contains a case study of how stakeholders have been involved in a recent EIA process.

37

07/Mar/2012, Draft version 5, Environmental Issues in New Nuclear Power Programmes

5.
5.1.

USE OF THE EIA

Licensing and permitting
The licensing and permitting processes for nuclear facilities, including the role of the

EIA, must be precisely described in the legislative framework. The various licenses and
permits will define conditions pursuant to the conclusions of the EIA Report, including the
mitigation measures and the Environmental Monitoring Programme described in it.
Examples of licences using EIA in their application process may include those issued
by the Nuclear Regulatory Authority pursuant to the Law on Nuclear Power (or similar in
each Member State) for the siting, construction and operation. An example of the licensing
steps may be found in IAEA Specific Safety Guide No. SSG-12 “Licencing Process for
Nuclear Installations”. The main milestones of the process are:
•

The Governmental Decision-In-Principle to build an NP, which will allow the
start of the implementing activities, including the environmental studies;

•

The Construction License, allowing the start of NP construction and also
marking the start of the environmental monitoring programme for construction
impacts;

•

The Operating License, marking the beginning of electricity production from
the NP and the start of the environmental monitoring programme related to NP
operation.

Permits are usually issued by various Authorities (including regional or local) that
have regulatory responsibilities other than radiological in nature. These permits are similar or
identical to those issued for other industrial projects. Conditions of operation as outlined in
the permits may vary depending on the Member States’ legislative framework.
Depending on how developed a site is, many additional permits may be required for
construction of related infrastructure projects, such as roads, transmission lines, waterways,
etc. Many of the licenses and permits may be interconnected (e.g., approval of one permit is
given provided that some other is already in force), so a delay in one permit may result in
serious delays in the NP time schedule (up to few years). Additionally, approval of the EIA
Report and the entire EIA process by the environmental Competent Authority is necessary
before the Nuclear Licence is awarded. Therefore, sufficient resources for the regulatory
process for licensing and permitting must be allocated and proper organizational decisions
must be made.
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5.2.

EIA in Bid Invitation Specification (BIS) and contract

Before preparation of the BIS, the owner must have selected a qualified site for the
plant and the EIA process should also be finished or in a very advanced stage. This assures
that a major part of site data, including the wide range of detailed studies needed to identify
the sensitive environmental issues needed for bid preparation, are available.
Site conditions have a great influence on the layout, design, construction, and costs of
the nuclear power plant. Comprehensive specification of environmental site conditions,
factors, characteristics and data, including those which may seem not to be directly related to
the project, should be provided in the BIS in as much detail as possible. This will mark the
end of Phase 2 of the environmental component in the nuclear power programme
development.
The owner should offer bidders free access to all detailed site studies including EIA
documents and collected site data. The owner should also establish a procedure for the
resolution of vendors’ questions regarding the interpretation of the site data and the matters
mentioned above. In the event that the EIA process is complete before the BIS is issued, the
owner should include in the BIS all commitments, limitations and conditions resulting from
EIA process approval. However, if the EIA process is not finished, the owner should assure
that those commitments, limitations and conditions will be handed over to a vendor at least at
contract negotiation stage and incorporated in a contract. Otherwise the owner can face
unforeseen expenses in the course of project implementation. Furthermore, the contract must
have mechanisms in place as to how to resolve future possible licensing and permitting
issues, conditions, etc., to enable continuous project implementation.
The competing bids will be judged, among other factors, on the basis of
environmental impacts from the proposed NP; this means that bids should be evaluated, at a
minimum, as to whether they are in conflict with EIA results.
Further information related to the BIS subject can be found in [IAEA No. NG-T-3.9
Invitation and evaluation of bids for nuclear power plants, 2011].
5.3.

Development of Environmental Monitoring Programme

It is recommended to include within the EIA Report a description of the proposed
draft Environmental Monitoring Programme. At the time of the EIA Report approval, the
Environmental Monitoring Programme is still a draft plan. The Environmental Monitoring
Program is finalised in the permitting phase, utilizing recommendations made in the EIA.
Monitoring plans are approved by relevant authorities, either separately or as a part of
permits. Appendix V presents selected examples of environmental monitoring plans.
The objective of the Environmental Monitoring Programme is to assure that the
impacts during construction and operation stay within the assessed and accepted limits and, in
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case they do not, to initiate a process to address the activity causing the observed exceeding
values.
The Environmental Monitoring Programme will be based on:
•
•
•
•

Baseline information collected for the EIA;
EIA results;
Acceptable limits on discharge given in various permits and licences; and
Considerations related to the selected technology (as source of impacts).

The Environmental Monitoring Programme should assure that the significant
environmental impacts are monitored so as to provide timely assurance that they are within
the permit limits. The Environmental Monitoring Programme need not monitor every
environmental component, as long as a methodology is in place to identify potential release
points early enough to activate a more detailed assessment of a release. Thus, soil may not
need routine monitoring if air, groundwater and surface water are monitored.
monitoring activities include:
•
•
•
•
•
•

Typical

Surface water sampling;
Ground water well collection;
Air emissions;
Temperature measurements of the affected water bodies;
Bioindicators sampling; and
Radiological release measurements.

The Environmental Monitoring Programme should include definition of required data
reliability, frequency of data collection, monitoring and sampling locations (along the
exposure pathways), density of these locations, etc. Monitoring points will be onsite as well
as offsite. Additionally, the monitoring programme may expand and include different
activities during the life-cycle of the NP (i.e., construction stage vs. operations vs.
decommissioning).
It is commonly accepted that the requirement lies with the plant owner/operator for
fulfilment of all environmental protection legislative framework requirements including
implementation of the Environmental Monitoring Programme.
Environmental agencies (perhaps local) perform surveillance, auditing, independent
monitoring and other defined activities according to environmental protection legislative
framework to ensure that the Owner follows all prescribed duties. Environmental auditing is
generally also performed by the Competent Authority at appropriate time intervals.
Guidance on monitoring programmes and activities, including techniques, procedures
and data interpretation/evaluation, can be found in the IAEA Safety Series Report No. 67
“Monitoring for Compliance with Exemption and Clearance Levels” (Vienna, 2012), as well
as the IAEA Safety Guide No. RS-G-1.8 “Environmental and Source Monitoring for
Purposes of Radiation Protection” (Vienna, 2005).
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Should the monitoring results indicate that there is a deviation beyond the permit
conditions, the responsible entities (institutions, operators, regulators, etc.) will take an
appropriate action as specified in the Environmental Monitoring Programme, such as further
monitoring, implementation of mitigation measures and corrective actions, and/or operational
changes. Entities involved in resolving discharge exceedances must have a clear role in such
situations, with obligations and means to meet those obligations. Communication lines,
coordinating mechanisms and time schedules for action must be in place before the NP
commences operation. In order to do that, a characterization and potential response action for
out-of-the-ordinary situations needs to be developed per impact factor including, for example:
•
•
•
•

Higher water outlet temperature;
Increased alpha or beta activity;
Reduced visibility by fogging;
Biodiversity loss or significant decrease in a local population of one species,
etc.

The EIA cannot foresee absolutely everything and therefore adaptive management is a
key feature to address uncertainty in the EIA. An established process to review the
unexpected impacts and develop a suitable response is a good framework for adaptive
management. If an unexpected change is found by monitoring, then a case-specific
remediation plan and post-remediation monitoring should be developed and implemented..
The Environmental Monitoring Programme, especially its radiological component, is
usually designed for normal operations. Following abnormal occurrences, specific monitoring
would be developed and modified to adapt to the status of the event (ongoing, ended, preremediation, post-remediation). The specific objectives of the ongoing event, or the
emergency radiation monitoring in the environment, are:
(a) To provide accurate and timely data on the level and degree of hazards resulting
from a radiation emergency, in particular on the levels of radiation and environmental
contamination with radionuclides;
(b) To assist decision makers on the need to make interventions and take protective
actions;
(c) To provide information for the protection of emergency workers;
(d) To provide information for the public on the degree of the hazard;
(e) To provide information needed to identify any people for whom long term medical
screening is warranted.
[Ref IAEA Safety Guide No. RS-G-1.8 “Environmental and Source Monitoring for Purposes
of Radiation Protection”]
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APPENDIX I - MILESTONES IN THE DEVELOPMENT OF A NATIONAL
INFRASTRUCTURE FOR NUCLEAR POWER
ENVIRONMENTAL PROTECTION
Environmental protection should receive careful attention as a nuclear programme is
contemplated. A specific consideration with nuclear power production is the release of
gaseous and liquid radioactive effluents during normal plant operation. Large releases of
radiation are low probability events which are more appropriately treated through the nuclear
safety programme.
Land use, water use and quality and other more conventional environmental impacts
should also be considered. The overall impact will vary depending on the facilities needed as
determined by the fuel cycle strategy adopted. The impact of other facilities related to the
nuclear power plant should be considered as well.
I.1. Milestone 1 — Ready to make a knowledgeable commitment to a nuclear
programme
The unique environmental issues associated with nuclear power should be analysed
by the NEPIO. The construction and operation of nuclear facilities should receive the same
scrutiny and compliance with the national environmental laws and regulations as any other
energy source or industrial facility. The potential environmental impacts and improvements
should be communicated as part of the overall nuclear development programme.
The following issues should be considered:
•

Land use, water use and environmental effects of low level radioactive effluents
from normal operation and maintenance represent the major environmental issues
for nuclear power facilities;

•

Existing environmental laws and regulations may need to be reviewed and
enhanced to cover nuclear facility construction and operation;

•

The responsibilities of the regulatory body and other environmental agencies
should be clearly defined;

•

Formal environmental studies and reports should be conducted early, beginning
with site categorization and selection.

Attention to these issues will demonstrate recognition of the commitments associated with
this milestone.

I.2. Milestone 2 — Ready to invite bids for the first nuclear power plant
Environmental studies should be performed for the potential or selected site for
nuclear facilities to ensure that environmental laws and regulations can be met and particular
environmental sensitivities identified. Particular environmental sensitivities should be
addressed in the bid specification where unique plant design provisions or construction
techniques are necessary to address those sensitivities.
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Issues for consideration include:
• Pathways for effluent transport and concentration in the surrounding environment;
• Predominant plant and animal life and their particular sensitivities;
• Local population demographics and trends;
• Predominant land use;
• Water use and the possible need for cooling towers;
• Impacts of construction activities on the local environment.
Early knowledge of the environmental characteristics of the intended sites and the
identification of design or construction provisions to address them satisfy the conditions for
this milestone.
3.13.3. Milestone 3 — Ready to commission and operate the first nuclear power plant
Assurance that the environmental laws and regulations will be complied with should
have been accomplished as part of the licensing process for the site and the nuclear power
plant. Programmes for monitoring and assessment should be fully implemented.
Conditions that should have been established or are under way include:
•

Identification of specific environmental requirements and their inclusion in the
licensing conditions for facility operation;

•

Complete characterization of the site and its surroundings to create a baseline
condition;

•

Development and full implementation of environmental monitoring programmes
in accordance with international standards.
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APPENDIX II. INTERNATIONAL LEGAL INSTRUMENTS

II.1

Main principles and decision making in international legal instruments
With few exceptions, international environmental law instruments started developing

after 1972, when the Declaration of the United Nations Conference on the Human
Environment, also called the Stockholm Declaration, defined most of the basic common
principles to protect the environment. Since then, the upraising multiplication of international
agreements was such that the main concern nowadays is to develop means to coordinate the
implementation of related legal instruments. It is estimated that more than 900 international
legal instruments either focus on the environment or contain important provisions in this
field.
Fundamental principles of environmental law have been mainly defined during the
UN Conferences on the Human Environment in Stockholm (1972) and on Environment and
Development, in Rio de Janeiro (1992). The Rio declaration set the ground for the main
methodological principles of environment protection by specifying implementing means for
environmental protection. Public participation is defined in the Rio declaration as a way to
better handle environmental issues, supporting the idea that there should be a compensation
to environmental damages, as well as the precautionary principle according to which the
“lack of full scientific certainty shall not be used as a reason for postponing cost-effective
measures to prevent environmental degradation”.
The need to undertake Environmental Impact Assessments (EIA) for activities likely
to have significant adverse impact on the environment is also stated in Rio. Further
specifying the principle of public participation and the content of EIA, the Aarhus
convention, adopted in 1998, focuses on interactions between the public and public
authorities. Pursuant to the Aarhus Convention, the public has the right to be informed and to
participate in decision-making processes, and it has a better access to justice if the
environment is damaged.
This methodology has been strengthened by the Kiev Protocol, which has been
adopted by an extraordinary meeting of the Parties to the Espoo Convention in 2003. The
protocol requires countries to evaluate the environmental consequences of their official
project of plans and programmes through a strategic environmental assessment (SEA),
undertaken earlier in the decision-making process than an EIA. It also expressly covers a list
of nuclear activities.
Another key international instrument setting general principles for the implementation
of environmental protection in law-making processes is the Convention on Environmental
Impact Assessment in a Transboundary Context signed in Espoo in 1991. In addition to
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making compulsory an environmental impact assessment for a number of listed activities, the
Espoo Convention also obliges its parties to notify and consult each other on all major
projects likely to have a significant adverse environmental impact across boundaries. Nuclear
facilities are listed in the Appendix I that defines the scope of implementation of the
Convention.
These major international legal instruments established core methodologies for the
introduction of protection of environment principles when taking decisions on activities with
a potential impact on the environment and apply to nuclear activities. In addition, instruments
of lower level in the hierarchy of legal norms but of paramount importance to the regulation
of nuclear activities, such as the IAEA safety standards, also contain provisions in this field.
While IAEA safety standards which establish requirements for nuclear safety are understood
to provide protection to the environment for regulated activities, it is necessary to
demonstrate that the environment is protected against the effects of industrial (including
radiological) pollutants. Taken together, it is clear that environmental law goes far beyond the
provisions of international nuclear law and is applied to nuclear activities as it does to any
other activity.
II. 2 International legal instruments and prevention of pollution and preservation of
nature and the ecosystem
Beyond giving general methodological guidelines, the international community has
agreed on a number of specific regulations to protect particular zones or components of the
environment or to prevent certain activities or behaviour which may damage the
environment. These legal instruments encompass two different goals: the prevention of
environmentally harmful practices, pollution limitation and remediation and the preservation
of resources.
A number of international instruments focus on the protection the maritime
environment. The Convention on the Prevention of Marine Pollution by Dumping of Wastes
and Other Matter (1972), also known as the "London Convention", has the objective to
prevent pollution of the sea by dumping of wastes and to encourage further regional
agreements in this field, in order to protect human health, living resources and marine life.
The Convention has been amended by a protocol in 1996, which included a "precautionary
approach" principle that extended its scope from a control focused on the dispersal in the seas
of waste generated inland to including inland management solutions for these waste to
prevent them from later polluting the seas. The London Convention also regulates the
dumping of radioactive waste and introduced a temporary ban on dumping radioactive waste
at sea. Through successive amendments, the types of radioactive materials that could be
dumped was progressively limited until by 1994 all types of radioactive waste or other
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materials were prohibited from being dumped at sea21. Several regional agreements also exist
for protection of the seas such as the Convention for the Protection of the Marine
Environment of the North-East Atlantic or OSPAR Convention which protects the North-East
Atlantic from dumping waste at sea and land-based sources of marine pollution that includes
norms on radioactive wastes. In the Mediterranean, it is the Convention for the Protection of
the Marine Environment and the Coastal Region of the Mediterranean, or Barcelona
Convention, that applies.
Each particular type of natural environment has gained interest resulting in
corresponding specific international legislation, such as the Convention on Wetlands of
International Importance especially as Waterfowl Habitat, also called Ramsar Convention, or
the European regulations on “Natura 2000” sites which form the backbone of the European
Union's internal biodiversity policy.
Most international legal agreements protecting the environment do not mention
nuclear activities or radioactive releases specifically, but they are included in their scope of
application as much as any other type of activity with a risk of pollution. For instance, the
1979 Convention on Long-range Transboundary Air Pollution defines air pollution in its first
article as “the introduction by man, directly or indirectly, of substances or energy into the air
resulting in deleterious effects of such a nature as to endanger human health, harm living
resources and ecosystems and material property and impair or interfere with amenities and
other legitimate uses of the environment, and "air pollutants" shall be construed
accordingly”. When addressing the prevention of radioactive pollution, however, potential
conflicts in scope between environmental law and specialised regulations under nuclear
lawmust be resolved by the Member State laws and regulations..

21

IAEA, 1999, Application of radiological exclusion and exemption principles to sea disposal - The concept of ‘de minimis’
for radioactive substances under the London Convention 1972, Waste Safety Section, IAEA, Vienna, Austria
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APPENDIX III. MAIN TECHNICAL SOURCES OF INFORMATION NEEDED
FOR PREPARATION OF A NP EIA REPORT
−
MAIN ISSUE

SPECIFICATION

Description and statistics of the present
operations on the site
Fuel sources, processing phases and
transportation
Location of the plant
Layout of the area in construction and operation
phases
Dimensions of the plant for photomontages and
animations
Technical information of the power plant

•
•
•
•
•
•
•
•
•

Fuel mining, processing phases and
transportation
Cooling water arrangements

•
•
•
•

Waste
(sources, amount, qualities, management)

number and type of reactors
electric and thermal effects
efficiency
description of operating principles
fuel properties, loading patterns and
consumption
process description
annual energy production
nuclear safety principles
emergency power systems

location and type on cooling water
inlets and outlets
cooling water need m3/s and
temperature change
thermal load to recipient, PJ/a
cooling water treatment (inlet and
outlet)

a) construction phase
b) operation phase
• conventional waste
• liquid waste
• low and medium active waste
c) decommissioning
• conventional waste
•

Spent nuclear fuel

•
•
•
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low and medium active waste

amount over time and total
intermediate storage
final disposal
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MAIN ISSUE

SPECIFICATION

Water consumption in construction and
operation phases

•
•

Waste waters in construction and operation
phases

•
•
•

Emissions into air in construction and operation
phases
Noise emissions and sources in construction
and operation phase
Accidents

Related projects

•

consumption for different purposes
(m3/a)
sources and treatments for different
purposes
amounts m3/d and m3/a, types and
qualities
treatments
loads to recipient
construction machinery, reserve
power sources, radioactive releases

Accident classification, source term
definition
Grid connections and reinforcements
Land traffic connections and logistics
Shipping connections and logistics
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APPENDIX IV. CASE STUDY OF THE IMPORTANCE OF THE EIA IN
PUBLIC COMMUNICATION - TEMELIN 3&4 NP
The presented case study is based on a stakeholder involvement process which was still
on-going in the time when this publication was being prepared. It is included here as a good
example of current processes that guide the stakeholder involvement in new NPP projects.
IV.1. Temelin EIA introduction
Temelin Nuclear Power Plant has two operating units. Due to reasons of energy
security, coping with expected rising electricity demand under climate protection policies,
and economic competitiveness, the Czech utility CEZ a.s. decided to consider the
implementation of two additional reactor units at the Temelin site. This site was originally
intended for four reactor units, but only two were built.
CEZ a.s. was prompted to start the Temelin 3&4 nuclear project by the results of the
analysis of the energy market and the 2007 project feasibility study that included
environmental aspects. The justification for the necessity of two new units had to be provided
through an EIA process.
IV.2. Licensing steps
After the feasibility study the preparation of an EIA commenced. As an outcome from
the EIA process, a statement is required from the Ministry of Environment, for:
- the licenses and permits for a territorial decision (siting), and
- potentially for the next licenses and permits
The environmental monitoring programmes is a prerequisite for the construction and
operation phases of the Temelin 3&4 units. Decommissioning is to be addressed in a separate
EIA associated with separate licenses and permits.
IV.3. EIA process and follow-up
First of all, it should be noted that this is the first such process done in the current
socio-political setting. As such, it was an unknown, especially in view of the concepts of
public participation and the plant parameter envelope (PPE).
After the intention to consider the addition of two more reactor units was announced
via a special intension announcement document (serving as the Environmental Scoping
Report draft), the stakeholders made their comments and statements on the project. These
included statements of relevant administrative bodies, municipalities and the public. In the
Czech case, it also included statements from interested parties according to the Espoo and
Aarhus conventions. Thus, foreign states also issued their statements on the Temelin 3&4
project announcement. The comments were gathered by the Ministry of Environment.
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In total, 34 main conditions and 165 other questions, comments and requests related
to the intension announcement document were received. The conditions can be categorized
in ten groups: (i) justification – is Temelin 3&4 really needed?, (ii) technology, (iii)
cumulative impacts of Temelin 1&2 and 3&4, (iv) safety and population health, (v) spent fuel
and wastes, (vi) transportation, (vii) underground and surface waters, (viii) fauna, flora,
ecosystems and landscape, (ix) climate and atmosphere, and (x) social aspects.
The above mentioned conditions, comments and statements were integrated and made
part of the scoping procedure (similar to an Environmental Scoping Report), and they
contributed to input for EIA documentation elaboration in addition to the legislative
framework which describes the formal content of the EIA documentation.
The environmental impact assessment phase was marked by the elaboration of EIA
documentation according to the requirements gathered in the scoping phase. It was also
intended to result in proposed countermeasures (impact mitigation measures). Transboundary
consultations with representatives of countries which are potentially affected by the project
were an integral part of the procedure, including questions, statements and comments on the
draft EIA Report, which were to be answered in the next step (draft EIA Report evaluation
phase).
The EIA Report for Temelin 3&4 addressed, among other issues, the land use and
landscape impacts, socioeconomic factors, ecosystems, nuclear fuel cycle, radioactive wastes,
gaseous and liquid discharges during normal operation, and radioactivity releases during
events of very low probability.
The EIA Report was finalised in April 2010; it consisted of 500 pages and several
attachments with the results of particular studies. Czech and German language versions were
made available. In May 2010, this Report was handed over to the Ministry of Environment,
which published it in June 2010 through an official EIA information system for public
comments. The public comments were gathered until July 2011 and since that time the final
EIA Report which incorporated public comments and responses has been in the process of
being prepared by the independent expert authorized by the Ministry of Environment. The
whole process is planned to finish in 2012, after public comments on the final EIA Report
and the public hearing.
According to the Atomic Law, after the EIA process is finalised with a positive
official Ministry statement, a Siting license can be issued. It is issued by the State Office for
Nuclear Safety after the evaluation of the Initial Safety Analysis Report (ISAR) and an
approved Quality Assurance Programme.
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After the EIA Report approval the Territorial decision will be made according to the
Building Law, which is issued by the regional responsible authority after evaluating the
documentation needed for territorial decision making.

IV.4. Public participation
Public participation is required by Law. Its form is specified in the legislative
framework of the Czech Republic, supplemented by the Aarhus and Espoo conventions. The
goal of public participation is to provide the opportunity to review all relevant information;
the EIA is then required to consider the results of the public participation period and
incorporate comments into the decision-making process.
The relationship of the public and political representatives to nuclear power is not just
shown, but (more importantly) built through public participation in the project development
process. The public participation process sees public support raised instead of increased
anxiety, while the benefits are explained in context of the risks. Public participation is of
great significance for the final EIA process and it offers the opportunity to inform, discuss,
and receive public feedback, in addition to raising awareness and educating the public on the
nuclear project issues. It leaves room for everyone who is interested in the project outcome to
submit suggestions and comments and to obtain a positive response from the public which is
not a priori against the nuclear project. Thus, the public participation process contributes to
transparency as a key success factor.
The final EIA Report, prepared by the independent expert authorized by the Ministry
of Environment, and the public hearing for Temelin 3&4, are not yet finalised. The protocol
for public hearing holds that public participation is finished with an official record prepared
by the Ministry of Environment that all the open issues were discussed and closed. Similar
protocol is followed in transboundary consultations.
To date, hundreds of experts from CEZ and supplier companies have dedicated 15
months of team work and honest approach to a broad public participation that included:
• 3 relevant municipalities and 12 NGOs in the Czech Republic,
• Ministry of Environment and 12 other relevant administration bodies in the Czech
Republic,
• 2 Federal States, 10 municipalities; 10 NGOs, 53 individuals, 14 petitions with
about 2700 signatures in Germany,
• Federal States, 1 NGO, about 1000 individuals, and approximately 6150 on-line
objections in Austria,
• 27 relevant institutions in Slovakia, and
• Environment protection authority of Poland.
Regarding the transboundary public participation, the processes involving Austria and
Germany were particularly extensive.
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With Austria, two consultations with extensive reports as inputs were held in January
and May 2011, with key topics being safety and radiological consequences of severe
accidents in Austria. It should be noted that in July 2010, Austria informed the Czech
Republic about a delay of official publication and feedback comments made by the public in
that country due to national law prescriptions. Nonetheless, Austria submitted many qualified
comments, mainly on the consequences of severe accidents. Additionally, data for modeling
impacts on human health were submitted by the Austrian authorities and included in the EIA
for Temelin 3&4.
With Germany/Bavaria, one consultation took place in June 2011. The key topic was
the possible radiological consequences of severe accidents on Germany.
The questions of Austria and Germany/Bavaria related to the EIA documentation
have been adequately answered and the consultations are regarded as finished. The next
discussion (besides the discussions which are still pending within an EIA process – such as
the public hearing) will be held as part of the standard bilateral agreement between the Czech
Republic and Austria, and the Czech Republic and Germany, respectively, on an annual
basis.
Slovakia and Poland have not requested consultations, and their comments will be
addressed within the final EIA Report.
IV.5. Summary
The EIA process is time consuming, lasting for years. It is also costly, financially as
well as in terms of human resources, involving hundreds of personnel and top experts in the
country. But it is absolutely necessary, especially with respect to public participation.
The EIA process enables the public to participate in the decision-making process. The
public which is a priori against the project is also included in the participation process, thus
providing transparency to the project. The process opens a dialog among various stakeholders
and addresses their concerns and interests.
Most of these concerns, in the Temelin 3&4 EIA experience, are related to safety
issues, with ecology-related issues being a minor part of the public comments. Therefore, a
careful approach should be applied in producing the EIA Report, aiming to satisfy the public
concerns on safety, but avoiding taking over the role of the Safety Analysis Report.
It is important to note that the EIA process should not be politically guided; policies
and concepts should be previously concluded with political agreements. The EIA is applied
for Temelin 3&4 as a project that is in conformance with the governmental energy policy to
expand the nuclear share in its energy mix.
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APPENDIX V - ENVIRONMENTAL MONITORING APPROACHES
V.1 Cernavoda NP (Romania)
The example presented below is taken from the programme for environmental
monitoring around Cernavoda NP (Romania). It is divided into radioactive and nonradioactive environmental monitoring. The former is as follows:
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The non-radioactive environmental monitoring programme includes a variety of
parameters, presented below:
•

Routine monitoring
• Temperature monitoring
• Chemicals
• Monitoring frequency
• Sampling points
• Liquid influent/effluent chemical control
• Non-radiological monitoring program assessment

•

Supplementary monitoring
• Chemicals (identification and quantity analysis)
• Monitoring frequency (to ensure release control until below limit condition reached)
• Representative sampling points chosen
• Liquid influent/effluent chemical control
• Measures in case of chemical spill
• Chemical monitoring program assessment
– Determine root cause
– Magnitude of impact to the environment
– Mitigation
– Implement adequate preventive and controlling measures
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V.2. Forsmark NP (Sweden)
The example shown here is taken from the Forsmark NP environmental monitoring
report, referring to radioecology. Other, non-radiological parameters are regularly followed,
especially thermal discharges and associated bioindicators.
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