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1 Introduction

A comprehensive reform of the regulations and regulatory guides issued by the
Radiation and Nuclear Safety Authority (STUK) is being implemented as a result of
the legislative reform concerning the Nuclear Energy Act (TEM032:00/2023). The
purpose of the comprehensive reform of regulations is to update legislation and
lower-level regulations to meet regulatory needs arising from other legislation,
technological developments and changes in the operating environment.

The primary objective of the reform is to ensure that the use of nuclear energy is in
the overall interest of society, to ensure the safety of operations and the
appropriate management of nuclear waste and other radioactive waste in Finland,
and to comply with international and Euratom obligations relating to nuclear safety
and nuclear material control. At the same time, the aim is to speed up the
implementation of nuclear facility projects and otherwise create conditions for
improving the cost-effectiveness of nuclear energy production.



2 Basis for the SEA assessment

The Radiation and Nuclear Safety Authority's regulations are being revised as part
of an overall reform to bring them into line with current legislation on regulatory
requirements and guidelines issued by the authorities. The reform of the
regulations includes 24 Radiation and Nuclear Safety Authority regulations on
technical details related to various topics. Of these regulations, 22 have been
deemed to be relevant to the Act on the Assessment of the Effects of Certain Plans
and Programmes on the Environment (200/2005, hereinafter referred to as the SEA
Act) in the sense that they would contribute to creating a framework for project
licensing or approval decisions.

The regulations issued by the Radiation and Nuclear Safety Authority do not in
themselves form the basis for the licensing or approval decisions referred to in the
Nuclear Energy Act, but together with the new Nuclear Energy Act and Government
Decrees, they form a whole in which, in particular, the details relating to the
technical approval and safety-related acceptability of nuclear facility projects are
based in many respects on the STUK regulations in various areas of safety. From
the perspective of environmental impact assessment, the STUK regulations that set
requirements for nuclear power plants, nuclear technical facilities, disposal facilities
and nuclear material recovery facilities are relevant.

With regard to the environmental assessment related to the regulations, it should
be noted that individual regulations do not in themselves form a framework for
licensing or approval decisions, but in this respect the regulations must be
understood as a whole, covering different areas of safety. However, since a
separate decision is made on each of the Radiation and Nuclear Safety Authority's
regulations and the regulations are not approved as a whole, each of them
constitutes a separate decision within the meaning of the SEA Act. For this reason,
the Radiation and Nuclear Safety Authority has attached its own environmental
report to each regulation, taking into account the environmental impacts of the
specific regulation, but also the broader impacts of the regulations as a whole.
Depending on the regulation, there is considerable variation in the extent to which
the regulation can be assessed as having environmental impacts as such, but they
are nevertheless considered to be part of the whole.

It is typical for nuclear facility projects that they always involve an environmental
impact assessment procedure (EIA procedure) in accordance with the Act on
Environmental Impact Assessment Procedure (252/2017, hereinafter referred to as
the EIA Act), which in practice always assesses the case-specific environmental
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impacts of the projects. The regulations issued by the Radiation and Nuclear Safety
Authority create a framework for these projects, but in many respects the concrete
impacts can only be assessed in project-specific EIA procedures. This is mainly
because the impacts depend on:

- the site location, its characteristics, the natural environment and the built
environment in the surrounding area;

- the type of facility, i.e. whether it is a power plant, a facility used for the
processing or storage of nuclear waste, a disposal facility or a nuclear material
recovery facility;

- the chosen plant technology;

- the nature of the nuclear waste generated.

The primary objective of the Radiation and Nuclear Safety Authority's regulations is
to ensure the safety of nuclear facilities and to prevent the harmful effects of
radiation. In other words, the requirements aim to prevent harmful effects caused
by radiation on people and the environment. The regulations therefore mainly focus
on radiological effects. For this reason, the environmental assessment is
approached particularly from the perspective of what effects the requirements are
intended to prevent and what effects may arise in exceptional situations where the
obligations have not been complied with, could not be complied with or, for
example, an accident has occurred.
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3 Alternatives and the chosen
solution

Requirements corresponding to the proposed STUK regulations are currently
presented in five regulations and in the YVL guides issued by STUK. The proposed
regulations cover the same areas as the current regulations and YVL guides but
are less detailed in nature.

As a result of the comprehensive reform of the Nuclear Energy Act it is necessary
in practice to amend the regulations issued by the Radiation and Nuclear Safety
Authority in relation to the current regulatory framework. When the old Act is
repealed, the regulations and legal norms issued under it will also be repealed,
unless otherwise specified. For this reason, maintaining the current situation with
regard to the standards issued by the Radiation and Nuclear Safety Authority, i.e.
the so-called zero-alternative, cannot be considered a realistic alternative to the
proposed solution. In terms of impact, however, such a zero-alternative would not
significantly change the overall environmental impact of the regulations, as there
are no plans to tighten or relax the requirements compared to the current
regulations.

In theory, one option could be that no regulations would be issued by the Radiation
and Nuclear Safety Authority under the new Act, in which case the regulation of
activities would be based solely on the Act and the decrees issued under it.
However, this option cannot be considered favourable in terms of environmental
impact, as a significant amount of activities with environmental impact take place at
a detailed level. In the absence of requirements, there would be a risk that safety-
related aspects would not be taken into account comprehensively in all necessary
areas, which would increase the risk of harmful environmental impacts.

Various options have been assessed with regard to the requirements of the
regulations, particularly in terms of regulatory precision. The general starting point
in the preparation has been goal-oriented and technology-neutral regulation. An
alternative to this approach is technology-specific and, on the other hand, very
detailed regulation. Such an alternative may, to some extent, lead to more uniform
procedures for operational solutions, but it leaves less room for manoeuvre to
implement solutions in the most appropriate way for the facility and its organisation.
The downside of detailed regulation is generally seen as regulatory rigidity and the
fact that it is not always possible to identify all situations in advance. This creates a
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risk of regulatory gaps, which can also lead to undesirable outcomes from an
environmental perspective.

The proposed obligations in the regulations have been selected in such a way that
they correspond to the recommendations and guidelines set by the International
Atomic Energy Agency (IAEA) and the Western European Nuclear Regulators
Association (WENRA) for the safe operation of nuclear facilities in various areas of
activity. The use of these recommendations and guidelines as the basis for nuclear
regulation is an internationally established practice that has also been followed in
Finland for a long time. In addition, the regulatory framework is also based on EU
legislation on nuclear facilities and radiation safety, which must be implemented
nationally.
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4 Background, objectives and key
proposals of the regulation

4.1 Background

Requirements concerning emergency preparedness arrangements are currently
included in the Radiation and Nuclear Safety Authority’s regulation on emergency
preparedness arrangements at nuclear power plant (STUK Y/2/2024) and the
Radiation and Nuclear Safety Authority’s guide YVLC.5 on emergency
preparedness arrangements at nuclear power plant.

Based on the new Act, it has been found necessary to issue more detailed
technical regulations in the regulation to cover the requirements currently presented
in YVL C.5. The IAEA standards related to emergency preparedness
arrangements, in particular GRS Part 7, and the requirements for emergency
preparedness issued by WENRA (WENRA RHWG: Safety Reference Levels for
Existing Reactors 2020, Issue R — On-Site Emergency Preparedness) have been
incorporated into guide YVL C.5 in Finland.

4.2 Objectives and key proposals

The objective of the revision of the regulation is to present requirements that
specify the implementation of emergency preparedness arrangements in such a
way that the regulation and the law cover the entire life cycle of a nuclear facility in
terms of emergency preparedness arrangements: the design, commissioning and
operation of emergency preparedness arrangements for new nuclear facilities, and
the decommissioning of nuclear facilities.

The basic requirements covered by the regulation are laid down in Sections 170—
182 of the new Nuclear Energy Act. The entry into force of the new Act requires the
Radiation and Nuclear Safety Authority to update the requirements of the regulation
to correspond to the requirements of the Act. At the same time, the requirements
related to the emergency preparedness arrangements of nuclear facilities have
been reviewed on the basis of practical experience gained in regulatory work and
experience and observations gained from emergency preparedness exercises. The
regulation takes into account the requirements set out in IAEA GSR Part 7 and the
recommendations issued by WENRA for emergency preparedness arrangements.
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Under the Act, STUK may issue technical regulations on the more detailed
implementation of emergency preparedness arrangements. The legal status of
emergency preparedness arrangements will not change significantly with the new
Act, but on the basis of it, the requirements must be specified at the regulatory level
in order to maintain the current level of safety.

Regulation STUK Y/2/2024 on emergency preparedness arrangements for nuclear
power plants applies to other nuclear facilities as appropriate, based on the hazard
they pose. The new regulation applies to nuclear facilities in accordance with the
limitations set out in the Act, and in some sections it sets out different requirements
for nuclear power plants and other nuclear facilities. Compared to the previous
regulation, transport is excluded from the scope of preparedness arrangements.

The regulation includes practices that are considered good practice by licence
holders in Finland but for which no requirements have previously been set. By
adding them to the regulation, the aim is to ensure that these practices continue
and that they apply to any new licence holders. An example of a long-standing,
previously unrecorded practice is the requirement for nuclear power plants to use
simulators in emergency drills and emergency training.
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5 Environmental assessment

5.1 Current state of the environment

The current state of the environment in the target areas covered by the regulation
cannot be defined unequivocally. The requirements of the regulation apply to
existing nuclear power plants and their areas in Loviisa and Olkiluoto, as well as to
related nuclear technical facilities. In addition, the requirements apply to the
disposal facilities for nuclear waste in Olkiluoto and Loviisa and the nuclear material
recovery facility in Sotkamo. The regulations also apply to possible new nuclear
facilities and their sites. These potential new plant sites are not known, and their
environmental impacts will be assessed in project-specific environmental impact
assessment procedures.

The current state of the environment at existing plant sites and the impacts of the
latest changes are described in the following environmental impact assessment
procedures:

- Teollisuuden Voima: Extending the service life of the Olkiluoto 1 and Olkiluoto 2
plant units and uprating their thermal power. Environmental impact assessment
report.’

- Fortum: Loviisa Nuclear Power Plant, Environmental impact assessment
report.2

- Posiva: Expansion of the disposal facility for spent nuclear fuel. Environmental
impact assessment report.3

Based on the information presented in the environmental reports, the current state
of the environment in the nuclear power plant areas is stable, and the power plants
have not caused significant radiation exposure in the area. The most significant
environmental impact of the plants is related to the thermal load caused by the
cooling water, which causes the sea water to warm up in the areas surrounding the
plants.

The current state of the environment cannot be assessed as such for new plant
sites, but in the case of small and modular reactors (SMRs) in particular, their
locations may vary from industrial environments to urban areas for district heating

"URL: Extending the service life of the Olkiluoto 1 and Olkiluoto 2 plant unitse and uprating
their thermal power, EIA-report
2URL:https://www.fortum.com/sites/default/files/documents/environmental impact assessment

report 2021
3 URL: Posiva EIA 08 environmentalimpactassessmentreport.pdf
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https://www.tvo.fi/material/sites/tvo/pdft/czg1vh7z3/PUG_YVA-selostus_ENG.pdf
https://www.tvo.fi/material/sites/tvo/pdft/czg1vh7z3/PUG_YVA-selostus_ENG.pdf
https://www.fortum.com/sites/default/files/documents/environmental_impact_assessment_report_2021.pdf
https://www.fortum.com/sites/default/files/documents/environmental_impact_assessment_report_2021.pdf
https://tem.fi/documents/1410877/2132224/YVA-selostus+2008.pdf/57083c07-510c-aa3d-e5b9-991d5db32f03/YVA-selostus+2008.pdf?t=1740398158596
https://tem.fi/documents/1410877/2132224/YVA-selostus+2008.pdf/57083c07-510c-aa3d-e5b9-991d5db32f03/YVA-selostus+2008.pdf?t=1740398158596

production or to other locations suitable for electricity production. As a result, their
location may depend on the operating principles of the plant, i.e. in particular how
close to the point of consumption the plant needs to be located. For example, in
heat production, it is likely that the plant will need to be located closer to the point of
consumption than, for example, an electricity-producing plant, which, like current
plants, can be located in more remote locations. Local environmental conditions
also depend largely on the characteristics required of the plant type at the plant
site, but this cannot be assessed unequivocally.

5.2 Environmental protection objectives related to
operations

Nuclear facilities are subject to international nuclear obligations that set targets and
limits for the environmental impact of their operations. These are included in
international nuclear agreements and EU legislation, as well as in international
obligations concerning environmental protection. The following is a brief description
of the environmental protection objectives arising from the various obligations.

Convention on Nuclear Safety (Finnish Treaty Series 74/1996)

In the Convention on Nuclear Safety, the contracting parties have committed
themselves to ensuring that the use of nuclear energy is safe and environmentally
sound. The main objective of the Convention is to organise and maintain effective
protection against potential radiation hazards in nuclear facilities in order to protect
individuals, society and the environment from the harmful effects of ionising
radiation originating from these facilities. Another objective is to prevent accidents
with radiological consequences and to mitigate any such consequences.

Council Directive establishing a Community framework for the nuclear safety
of nuclear installations (2009/71/EURATOM)

The EU Council Directive on the safety of nuclear installations sets out objectives
for promoting nuclear safety and ensuring that appropriate national arrangements
are in place to protect workers and the general public from the dangers arising from
radiation. In practice, the protection of the public also includes preventing ionising
radiation from escaping from facilities into the environment.

Convention on the Safety of Spent Fuel Management and on the Safety of
Radioactive Waste Management (Finnish Treaty Series 36/2001)

The objective of the Convention on the Safety of Spent Fuel Management and
Radioactive Waste Management is to ensure that effective safety measures are in
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place for all stages of spent fuel and radioactive waste management against
possible hazards, so that individuals, society and the environment are protected
from the harmful effects of ionising radiation both now and in the future. In addition,
the aim is to prevent accidents with radiation effects and to mitigate their
consequences. The Contracting Parties shall take appropriate measures to ensure
that individuals, society and the environment are adequately protected against
radiation hazards. Environmental considerations should be taken into account in
the siting, design, construction and decommissioning of installations covered by the
Agreement.

Directive on the responsible and safe management of spent fuel and
radioactive waste (2011/70/EURATOM)

The aim of the Directive on the responsible and safe management of spent fuel and
radioactive waste is to avoid imposing an unreasonable burden on future
generations. This is achieved by ensuring a high level of safety in the management
of spent nuclear fuel and radioactive waste, so that workers and the general public
are protected from the dangers of ionising radiation.

Convention for the Protection of the Marine Environment of the North-East
Atlantic (OSPAR) (Finnish Treaty Series 51/1998)

The OSPAR Convention sets out specific objectives for the protection of the marine
environment of the North Atlantic. The general requirements of the Convention
include the obligation to prevent and control pollution of the marine environment
from human activities, thereby safeguarding human health and the marine
ecosystem and restoring the environment in marine areas that have been
significantly endangered. The Convention also applies to the control of releases
from nuclear facilities.

EU environmental objectives

The EU's environmental objectives are set out in the European Climate Law
(Regulation (EU) 2021/1119 of the European Parliament and of the Council on
establishing a framework for achieving climate neutrality and amending Regulations
(EC) No 401/2009 and (EU) 2018/1999), which sets a legally binding target for
climate neutrality by 2050 and an interim target of reducing emissions by 55% by
2030.

Government programme

Petteri Orpo's government programme also includes several environmental
objectives related to strengthening biodiversity, climate policy, clean energy, a
sustainable economy and intergenerational justice. The reform of the Nuclear
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Energy Act is considered to be particularly relevant to the implementation of the
government programme's clean energy target.

One of the tasks of the Radiation and Nuclear Safety Authority's regulations is to
act as a national regulatory body implementing various international obligations
insofar as such regulation does not fall within the scope of laws or decrees. In this
respect, it can be said that the objectives of these international instruments have
been taken into account in the preparation of regulations. It should be noted,
however, that other possible international obligations setting environmental
objectives are implemented through regulations other than those of the Radiation
and Nuclear Safety Authority, such as the Environmental Protection Act. In
addition, the implementation of political environmental objectives is also carried out
extensively by means other than the reform of the regulations related to the Nuclear
Energy Act, but it also contributes to the achievement of these objectives.

5.3 Characteristics of the environment in areas likely
to be significantly affected

The characteristics of the locations of nuclear facility projects depend on the
facilities to be located there. With new technologies, it is no longer necessarily
possible to identify certain uniform characteristics for the plant site, as was the case
with previous large plant complexes, but rather the site is determined more on the
basis of the intended use of the plant. The principles for the siting of nuclear
facilities and the criteria for civil defence are laid down in the Nuclear Energy Act
and Government Decrees. STUK's regulations set out more detailed requirements
for the siting of nuclear facilities.

Until now, nuclear power plants have typically been located far from residential
areas and close to water bodies, which serve as cooling water sinks for the plants.
In addition, a typical feature of nuclear power plant locations is geological stability,
so that the structures of the plant are not endangered, particularly by earthquakes.
Another typical feature of plant sites is that they must have good transport links and
the possibility of connecting to the electricity grid. In addition, plants are located in
areas where there are no significant nature conservation or cultural heritage sites
that could be endangered.

However, in the case of new types of power plants, the above does not necessarily
apply, and the proposed Nuclear Energy Act and the draft government decrees
allow nuclear facilities to be located closer to residential areas or other industries,
especially if the power plant is intended to produce district heating or energy for
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industrial needs. Compared to large plants, proximity to waterways is not
necessarily required for all types of plants.

There are fewer safety requirements for the location of nuclear technical facilities,
and other factors, such as the logistics of nuclear waste management, have a
significant impact on their location. In Finland, nuclear material recovery facilities
would probably be located in connection with mines or other metal recovery
facilities.

Disposal facilities for nuclear waste must be geologically suitable and have stable
soil and bedrock, which is a prerequisite for the safe long-term isolation of nuclear
waste. The environmental conditions at disposal facilities must also be favourable
in that the site naturally has sufficient conditions to prevent the spread of
radioactive substances, taking into account, for example, groundwater conditions
and fracture structures in the bedrock.

5.4 Significant environmental problems and impact on
environmental and nature conservation

5.4.1 General

The main objective of STUK's regulations is to prevent harmful environmental
impacts caused by radiation associated with the operation of facilities. The
regulations issued by the Radiation and Nuclear Safety Authority are a key
instrument in limiting emissions during normal operation, preventing accidents and
limiting their harmful effects. The regulations impose a wide range of requirements
on operators to prevent accidents and ensure that their consequences do not
cause harmful effects in the surrounding areas or more widely, for example across
borders.

STUK's regulations specify the requirements related to the technical
implementation of nuclear facilities, compliance with which ensures that the
requirements of the Act and Decree are met. The requirements of the Act and
Decree concerning the limitation of radiation exposure are set in accordance with
international guidelines and in such a way that normal operation has no
significance for the population or the environment in terms of radiation effects. The
acceptance criteria for accidents are defined at the level of a Government decree,
in respect of which an assessment in accordance with the SEA Act is carried out by
the Ministry of Economic Affairs and Employment.

STUK

SATEILYTURVAKESKUS

STRALSAKERHETSCENTRALEN Osoite | Adress | Jokiniemenkuja 1, 01370 Vantaa | Anasgranden 1, 01370 Vanda
RADIATION AND NUCLEAR SAFETY Address | Jokiniemenkuja 1, 01370 Vantaa, FINLAND

AUTHORITY Puh. | Tfn. | Tel. | (09) 759 881, +358 9 759 881 | www.stuk.fi



13

5.4.2 Environmental impacts of activities covered by the
regulation

General

There will be no significant changes in principle or in practice to the emergency
preparedness arrangements for nuclear facility compared to what has been in force
in Finland on the basis of the previous regulation STUK Y/2/2024 and guide YVL
C.5 on the subject. The new regulation includes some individual requirements that
are not presented in the current regulations but have been found necessary based
on observations made during supervision.

Environmental impacts

Emergency preparedness arrangements play a key role in preventing and
managing the adverse effects of incidents or accidents. Requirements concerning
preparedness play a significant role in preventing or mitigating the harmful effects
of possible releases of radioactive substances into the environment. Emergency
preparedness also has a direct impact on the health protection of persons in the
area affected by an accident by initiating timely measures to ensure that people in
the affected area are not exposed to harmful doses of radiation. The requirements
also apply to the protection of nuclear facility personnel from radiation during an
emergency.

The requirements set out in the emergency preparedness regulations do not have
any direct environmental impact as such, but they do affect the activities of
operators in situations where the possibility of harmful environmental impacts has
increased due to radioactive releases. The requirements take into account various
aspects of operations, from planning, preparedness and training to actual
emergency response and post-emergency measures. The aim is to ensure that
sufficient operational readiness exists throughout the entire life cycle of the facility
and that harmful environmental impacts do not occur in the event of a disturbance
or accident, or that they are minimised. In this respect, the level of requirements
does not change from the point of view of environmental impacts.

The scope and coverage of the operator's actions are determined on a risk basis.
However, the safety objective is the same for all operators, regardless of the
operator.

Impact on operators

In accordance with the graded approach principle, the regulation does not require
nuclear facilities other than nuclear power plants to use simulators to model plant
operations during emergency drills or to train control room personnel in a realistic
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environment. However, the use of emergency data transfer in training and
exercises shall be enabled in such a way that the view of plant data in the exercise
reasonably corresponds to what it would be in an actual emergency situation. The
training interface used in plant data transfer causes a one-off cost for nuclear
facilities. Based on the assessment, the costs could be a few person-months at
most.

The monitoring of radiation doses to radiation workers during an emergency
situation is primarily carried out using real-time dosimeters. This requirement is a
clarification of what is required by the Radiation Act regarding the monitoring of
radiation workers' exposure. Previously, licence holders were required to have two
dosimeters, which corresponds to the normal practice of licence holders. This
change will enable small savings to be achieved, since only one dosimeter will be
required going forward.

Going forward, licensees will no longer be required to distribute iodine tablets to
residents in the protection zone in accordance with their expiry cycle. The
amendment is in line with pharmaceutical legislation. The amendment will have a
small cost-reducing effect.

Licensees are required to update their contingency plans and related measures
during the transition period. Contingency plans are updated regularly, but in this
context, updating the contingency plan in accordance with the new regulation may
require more work than is normally required to maintain the plan.

5.4.3 Environmental impacts of activities in general

Normal releases during operation

Radiation may cause environmental impacts during the normal use of a nuclear
facility or nuclear material. Specific limit values approved by the Radiation and
Nuclear Safety Authority are set for radioactive releases, which must not be
exceeded during operation. These are set so that radioactive releases are so low in
nature that they do not cause any particular environmental impact on the
environment or people. In addition to limiting releases, they must also be
continuously monitored both by emission measurements and by environmental
radiation monitoring to ensure that no harmful effects occur.

Accidents

4 See Radiation and Nuclear Safety Authority (2025) Monitoring of radioactivity in the
environment of Finnish nuclear power plants: Annual report 2024. URL:
https://urn.fi/URN:ISBN:978-952-309-625-7
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The environmental impacts of radiation must also be considered in terms of
potential accident situations. The regulations issued by the Radiation and Nuclear
Safety Authority set criteria that are more specific than the law, stipulating that the
more frequent an event is, the less serious its consequences may be.

Depending on the accident, residents in the vicinity of a nuclear facility could be
subject to temporary protective measures, such as sheltering indoors or
evacuation. In the event of an accident with serious environmental consequences,
restrictions on use could be imposed on areas around the nuclear power plant,
such as restrictions on staying in the area or restrictions on the use of agricultural
products, and the decontamination of radioactive materials would result in waste
containing radioactive materials.

According to the regulations, the probability of accidents with serious environmental
impacts must be extremely low. Frequency limits are set for early and large
releases, which are less frequent than 1/10,000,000 per year for early releases and
5/10,000,000 per year for large releases. An early release refers to events in which
the release would occur at such an early stage of the accident that there would be
no time to implement measures to protect the population. A major release refers to
events that could result in widespread or long-term restrictions on the use of land
and water areas.

The environmental impacts of radioactive releases from accidents may affect
ecosystems in addition to the quality of the air, soil and water bodies. In addition,
the impacts may affect human health, fauna and flora. The impacts may be short-
term or long-term in nature, such as various restrictions on land use or residence in
the area affected by the accident.

The effects of an accident depend on several factors, which makes it difficult to
assess the overall and unambiguous environmental impact of an accident at a
nuclear facility. The following factors in particular affect the nature and extent of
harmful environmental impacts:

- The type and characteristics of the facility, such as protective structures and
other safety features. An accident at a nuclear power plant may have more
significant impacts than, for example, an accident at a facility intended for the
processing of nuclear waste.

- The type and quantity of radioactive substances present at the facility.

- The nature of the accident means that the effects of a minor leak are
significantly less serious than those of an accident involving the melting of the
reactor core.
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- The geographical location of the plant, the population density of the area, and
the water conditions in the area.

- Local weather conditions, such as wind direction and speed during the
accident, precipitation and temperature.

- Local soil and water conditions that may affect how radioactive substances bind
to the soil and spread over a wider area.

- The effectiveness of emergency arrangements, accident management and
population protection measures.

Post-accident clean-up measures are regulated by, among other things, the
Radiation Act. Radiation protection limits for doses caused by radioactive releases
are set out in a Government Decree. STUK's regulations set out technical
requirements for the implementation and operation of nuclear facilities, with the aim
of preventing the aforementioned effects of accidents from occurring or limiting
them effectively.

Nuclear waste

Nuclear waste is a key environmental impact of nuclear facility operations, which
can be divided into impacts during operation and impacts after disposal. The
environmental impacts of nuclear waste depend on the waste fraction in question,
its activity and the radionuclides it contains. Nuclear waste is always long-lived
waste, and its long-term safety must be ensured even after it has been disposed of.
The time it takes for nuclear waste to become harmless varies from hundreds of
years to several hundred thousand years.

The treatment of spent nuclear fuel involves significantly different risks in terms of
environmental impact and safety than the treatment of very low-level waste. As a
result, the methods used for their treatment and disposal also differ, but the safety
target level for them is the same, i.e. radiation exposure to the population must
remain within the set limits.

During use, the environmental impacts of nuclear waste are related to the handling
and storage of waste and the resulting radiation exposure and possible spread of
radioactive substances. In this respect, however, it is more a question of limiting the
radiation exposure of workers and preventing accidents related to processing.
During normal operation, the environmental impact is very minor.

With regard to the disposal of nuclear waste, there are specific long-term safety
requirements to mitigate environmental impacts, which must take into account
factors arising from both internal and external threats that may cause radiation
exposure or affect its occurrence after the closure of the disposal facility. In
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principle, the disposal of nuclear waste must not cause any specific environmental
impacts due to radioactivity, and the various factors that may cause such impacts
must be taken into account in the planning of operations. However, it is likely that
land use restrictions will be imposed on the area of the disposal facility after its
closure to ensure that human activity does not jeopardise the long-term safety of
the disposal. The restrictions would apply, for example, to drilling or the
construction of heating wells and would not restrict other activities.

Other environmental impacts

In addition to the effects caused by radiation, the construction and operation of
nuclear facilities cause other environmental impacts outside STUK's area of
responsibility, and these must always be assessed on a project-by-project basis, for
example as part of the EIA process. STUK regulations have not been identified as
having any direct impact on these effects, but the requirements do have an indirect
impact on them. STUK's regulations affect, for example, the choice of location for a
nuclear facility, the management of residual heat from a nuclear facility, i.e. cooling,
and accident management measures.

The most significant activity causing environmental impacts, which corresponds to
the current level of requirements, is the cooling of nuclear power plants. However,
the impacts depend on a case-by-case basis on how the cooling of the plant in
question is organised. For existing plants, the water bodies located next to the plant
serve as heat sinks. Their environmental impacts have been assessed in
connection with the environmental impact assessment procedures for power plant
projects.® The choice of location for a nuclear facility has an impact on the built
environment in the surrounding area. In addition, the construction and operation of
a nuclear facility may have an impact on the immediate surroundings of the site.
However, the regulations do not directly specify the type of location where a facility
may be built, but rather the safety objectives that the area must meet in relation to
the planned facility.

A more comprehensive assessment of the environmental impact of nuclear facility
projects and their significance in terms of environmental protection or nature
conservation is always carried out in project-specific assessments. In practice, the
most significant environmental impacts of nuclear facilities or nuclear material
recovery facilities other than those caused by radiation are dealt with in accordance
with environmental legislation and procedures under the Land Use Act. Apart from
limiting radiation exposure, STUK's regulations have only minor indirect impacts.

5 See footnotes 1 and 2.
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5.4.4 Transboundary environmental impacts

With regard to the cross-border impacts of nuclear facilities, various accident
situations, which have been discussed in more detail in the previous section, are
generally relevant. In the worst case, accident situations can have cross-border
environmental impacts through the spread of radioactive releases. Furthermore,
depending on the location of the plant, if it is located close to a national border and
the plants share, for example, waterways used for cooling the plant, this may have
a cross-border impact. The environmental impacts of emissions in cross-border
situations may be similar to those described above for accidents.

As described above, STUK's regulations set requirements aimed at preventing
accidents and limiting their consequences. Extensive impacts, including those that
cross borders, are managed in particular through regulations related to the safety
design of nuclear facilities, by taking into account the characteristics of the site in
the design, and by preparing for accidents through emergency preparedness.

According to the proposed Nuclear Energy Act, accidents that could potentially
have transboundary effects must be considered highly unlikely. The transboundary
effects of such an accident depend not only on the accident at the nuclear facility
but also on the site of the facility and the weather conditions at the time of the
accident. In the event of a very serious accident at a nuclear power plant that would
exceed the accident management requirements set out in the Nuclear Energy Act,
the radiation protection impacts of radioactive releases could extend to several tens
of kilometres under very unfavourable conditions. However, such events must be
considered extremely rare. At other nuclear facilities or nuclear material recovery
facilities, the impact area is considerably smaller.

5.4.5 General environmental impacts of the regulations and
means of reducing harmful effects

With regard to the regulations of the Radiation and Nuclear Safety Authority, it can
be generally stated that the regulations or measures based on them are expected
to have primarily indirect effects on the environment. The measures presented in
the regulations are essentially aimed at ensuring safe operation, safe handling of
nuclear waste, accident prevention and the control and limitation of releases from
operations in all situations. The regulations approach safety from different
perspectives, from the design principles of the facility and the demonstration of
safety to the limitation of releases and the monitoring of the state of the
environment related to operations. The obligations relating to operation,
organisation and emergency preparedness are all aimed at ensuring that,
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regardless of the situation, no harmful effects on people or the environment arise.
No changes have been identified in the regulations that would significantly affect
the implementation of this principle in the short or long term.

In general, it can be said that, with the exception of the regulatory requirements
related to the cooling of nuclear power plants, the impact of the regulations on the
environment is indirect, particularly because they are aimed at preventing harmful
environmental impacts. The monitoring of releases and environmental radioactivity
aims to ensure that no harmful short- or long-term effects occur to the population or
the environment.

The environmental impacts of plant cooling depend on the size and purpose of the
plant and the technology used for cooling. In practice, therefore, the environmental
impacts of projects to which the new regulations apply must always be assessed on
a case-by-case basis in a project-specific environmental impact assessment
procedure.

5.4.6 Conducting environmental assessments and monitoring
impacts

The environmental assessment has been carried out as part of the Radiation and
Nuclear Safety Authority’s regulatory preparation work. STUK has an internal
guided process for regulatory preparation, in which regulations, their rationale and
impact assessments are prepared in four stages. The expert responsible for the
regulation prepares it in cooperation with other STUK experts. Each stage involves
an internal assessment by STUK, in which a wider group of experts and
management assess the comprehensiveness of the regulation and its rationale.
During the preparation phase, prior to the public consultation phase, STUK has
involved key stakeholders.

In the reform of the regulation, the environmental assessment of the change will be
carried out as part of the impact assessment. The criteria used to guide the impact
assessment are the criteria for legislative drafting, and the criteria for environmental
assessment of plans and programmes have also been used for the environmental
assessment. The assessment has identified that, in practice, the potential
environmental impacts of compliance with the regulatory requirements are specified
on a project-by-project basis and through the planning and location solutions made
in individual projects, in which case it is essential to carry out an environmental
impact assessment procedure for the projects in order to assess their
environmental impacts.
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The monitoring of the radiation impacts caused by the use of nuclear energy and
the operation of nuclear facilities is carried out regularly as part of the Radiation
and Nuclear Safety Authority's oversight activities in accordance with the Nuclear
Energy Act. In addition, licensees monitor the environmental impacts of their own
activities. STUK regularly assesses the relevance of the regulations, utilising new
information obtained from oversight, safety research, domestic and international
operating experience of nuclear facilities, and developments in science and
technology.
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6 Conclusions

The regulations of the Radiation and Nuclear Safety Authority form a technical
regulatory framework whose primary objective is to prevent the harmful effects of
radiation on people and the environment. The regulations alone do not form the
basis for licensing or approval decisions, but together with the Nuclear Energy Act
and decrees, they create a framework for the safe implementation of nuclear facility
projects. From the perspective of environmental impacts, the effects of the
regulations are mainly indirect and are specified in project-specific EIA procedures.

The environmental impacts of the regulations are particularly related to the
radiological effects that may be caused by releases from the normal operation of
nuclear facilities and by radioactive substances released into the environment in
the event of accidents. The regulations do not directly regulate the site of a nuclear
facility or the technology to be selected for it, but rather set criteria for these from
the perspective of nuclear and radiation safety. The environmental impact of the
regulations is mainly indirect, and the regulations aim to prevent harmful effects on
the environment.

Based on the environmental assessment, no changes have been identified in the
regulations that would cause significant adverse effects on the environment. The
Radiation and Nuclear Safety Authority will monitor the impact of the regulations as
part of its oversight activities and update the regulations as necessary based on
new information and experience.
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