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INTRODUCTION

This Impact Assessment (hereinafter IA) is being carried out for the Estonian Maritime
Spatial Plan. The preparation of the Estonian Maritime Spatial Plan and the IA of the
plan has been initiated by the Government of the Republic Order No. 157 dAg5
2017. The aim of the MSP is the lotgrm planning of the use of the Estonian marine
space, which takes into account social, economic, cultural as well as environmental
impacts and needs in a balanced way.

The overall objective of the Strategic Environmental Assessment (SEA) is to take
environmental considerations into account in the preparation and implementation of
the plan, thereby ensuring a high level of environmental protection and promoting the
principles of sustainable development. Weltablished common practices, supported

by the SEA Directive and Estonian legislation, is rather a natural environceeréred
approach. However, the impact on the social (including health), cultural and economic
environment is also important when implementing plans. Therefore, theaked
Extended Impact Assessments carried out on the Maritime Spatial Plan, i.e., the
MSP impact assessment process integrates the SEA with the assessment of the social,
cultural, andeconomic impacts

The plan andA havebeep r epar ed by O, ¢&hefexberi Rkirskatsar,& Ko (
chief planner Pille Metspalu) in cooperation with tlegperts of theUniversity of

Tartu, Estonian Marine Institute of the University of Tar@entre forApplied Social
Sciences of th&Jni ver sity of Tart u, Tallinn Univers
and O] Ro h g1G|n eH oPa lkadditeorn, the entire plan andA were

prepared together with several good parthnsugh as the Estonian Ornithological

Society, Estonian Fund for Nature, Praxdpartmentof Marine System®f Tallinn

University of Technology Tal | i nn Uni versity of Techno
Mer ebi ol oogi a | hi,nrAges Tevrde, etcP The MiNistry ef Finance

organizes the preparatioof the plan and the impact assessment and the Government

of the Republic establishes it.
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Estonian Maritime Spatial Plan Impact Assessnirayort 5

1 PURPOSE ANDNATURE OF THE
ESTONIAN MARITIME SPATIAL PLAN

The Maritime Spatial Plan is a tool fong-term planning othe use of the sea
The aim ofmaritime spatial planning to agree orhe principles of the usef
the Estonian marine area in the long temmorder to attain and maintaingood
status of the marine environmeawmd to promote thenaritime economy

The plan under assessment is a national level strategic document guiding the
spatial development of the marine area. The plan addresses theelongision

of the Estonian marine area, defines the principles of spatial development, and
provides general guidelines and conditions for the use of the marine area.
Interconnections with the land include functional links between the sea and the
land, such as pts and cables for prospective cooperatidhe guidelines for
land-based spatial planning are provided to help ensure that the plan is feasible.
The MSP does not impose binding conditions on land

The Estonianmaritime spatial plannindocuses on the combined use of the
marine area and new uses of the sea. For traditional uses, such as fishing,
maritime transport, the rules of using the sea are already well established and
do not require significant additional regulation. Guidelines &blr uses are
provided to accommodate new uses of the sea into the marine. space

Among the new uses of the sea, the maritime spatial plan determines the basic
spatial locations of the wind energy development areas together with the
necessary infrastructurebjects outside the wind energy development areas.
Preservation areas for underwater cultural heritagkalso be established as

new spatial locations. In order to direct aquaculture areas, the plan sebeout
information on areas with suitable growfiotential for shellfish and algae
cultivation and defines areas that are not suitable or excluded from the plan for
this activity. In case of aquaculture areas (fish farming, shellfish and algae
farming), the plan sets clear guidelines and conditions development
activities. Other uses of the sea are not defined as spatially binding areas.

The Maritime Spatial Plan is the basis for issuing superficies licenses and
environmental permits determining the more precise use of the sea (hereinafter
referred toas license)The lifespan of the maritime spatial plan and its use have
been considered as a basis for spatial development of appatedy 15 years,

ie until 2035.
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Estonian Maritime Spatial Plan Impact Assessnirayort 6

2 IMPACT ASSESSMENT METHODOLOGY

2.1 THE ECOSYSTEM-BASED APPROACH

The principle that the Maritime Spatial Plan must be based on an ecosystem

based approach has been internationally recognized in recent years. The EU
Maritime Spatial Planning Directive also states that the Member States shall

apply the ecosystethased apmach to the establishment and implementation

of the Maritime Spatial Plan (Article 5 (1)).

The principle of the ecosystebmased approach in the Baltic Sea Region has
been embodied in the guidance documents of the HELCOM VASAB MSP
Working Group and in th&ramework of the Baltic Scope project.

The guidance material is titled "The EcosystBmsed Approach in the
Maritime Spatial Plani A Checklist Toolbox" and guidelines for the
aforementioned project implementation in Estonia, drafted in the framework of
the Baltic Scope projecthighlights the following:

1) Maritime Spatial Planning must become the basis for directing economic
and other activities at sea to avoid conflicts between different sectors
and to ensure the sustainable use of marine areas andetheryation of
the marine environment.

The planning process and the impact assessment shall be carried out
simultaneously, taking into account as far as possible the environmental impact,
including socieeconomic, cultural, and health impact, of the impéartation

of the plan, in order to ensure sustainable and balanced spatial development.

2) Because the marine environment offers a wide range of benefits to
mankind, environmental activities are largely horizontal in spatial
planning, meaning that other areamust be planned in an
environmentally sensitive way. Taking into account the marine
environment is the only way to ensure the development of a sustainable
maritime economy

This comprehensive impact assessment providesmportant input for the
implemenation of the ecosystethased approach to Maritime Spatial Plan (see
Chapter 4 for more details)he most important part of which is, among other
things, the environmental considerations set out in the framework of the
strategic environmentalmpact assessmient and their consideration in the
implementation of the planning solution.

! Implementation of the Marine Strategy Framework DirectiveMiaritime spatialPlanning,
Estonian Marine Biological Society 2018

%% | RAHANDUSMINISTEERIUM HENDRIKSON& KO

R



Estonian Maritime Spatial Plan Impact Assessnirayort 7

3) Asthe seais very dynamic in nature and knows no national borders, such
horizontal impacts should be considered for the Baltic Sea as a whole
and not separately for all countrieSherefore, Member States should,
wherever possible, respecting international law and conventions,
cooperate with the third countries concerned in the relevant marine
areas

In the preparation of the Maritime Spatial Plan, the potential transboundary
impact was also assessed (see Chapter 4.9), and international cooperation with
several countries took place. An important role is also played by the ongoing
Baltic Sea projects and international seminars where the Ministry of Finance
will introduce the Estonia Maritime Spatial Plan process (e.g., Pan Baltic
Scope, BalticRIM, LandSeaAct, The Gulf of Finland Science Days, MSP
Global Conference, Connecting Seas Conference, etc.). More specifically,
cooperation and inclusion are discussed in Chapter

In addition Chapter 4.8 of the Impact Assessment Rep@tmulativeimpacts

- has assessed the planned impacts of thetMaiSpatial Plan in conjunction
with, for example, the proposed wind energy development areas in the Latvian
maritime area.

4) The Maritime Spatial Plan must be based on an ecosybtsad
approach. An important measure to ensure integrated ecosystems is to
support Blue Sea Economy initiatives during the Maritime Spatial Plan.

An ecosysterbased approach gives priority to protecting marine
ecosystems while recognizing the need for society to maximize the profit
from the use of marine resources. The Blue Growtat8gy emphasizes

the need to harness untapped marine resources (such as seaweed and
shellfish) for the creation of new jobs and economic growth, while
protecting biodiversity and preserving the ecosystem services that our
healthy marine and coastal ecosmss provide

So far, knowledge on the management of the Blue Economy has been
inadequate, and as a result of the impact assessment, areas suitable and
unsuitable for the development of aquaculture have been proposed, taking into
account existing knowledgend studies. A study has been carried out on marine
areas suitable for growing shellfish and/or akjaad a model has been created

for the economic benefits from the exploitation of marine resources, including
aquaculture The Marine Economic Benefit ddel)s. In 2019, KAUR
commissioned a survey to develop a methodology for evaluating the benefits of
selected marine ecosystems and to model the maps of their ecosystem benefits

2 ldentification of areas suitable for invertebrate and algae cultivation, Estonian Marine
Institute, University of Tartu 2016

8 Estonian economic modeThe Marine Economic Benefit ModéModel of Economic Profit,
Costs and Benefits of Using Marine Resources to Assess Current Economic Activities in the
Marine Area), Praxis Center for Policy Studies 2017

%% | RAHANDUSMINISTEERIUM HENDRIKSON& KO

R



Estonian Maritime Spatial Plan Impact Assessnirayort 8

to the entire Estonian marine ate®n the basis of this work, thklarine
Economic Benefit Model was complemented by ecosystem services
(PlanWise4Blue)

The HELCOM / VASAB EcosystenBased Approach Guideutlines a number
of principles that must be followed when drafting the Maritime Spatial Plan and
conducting Impact Assessment to ensure an ecosybtsad approach.

1) Taking account of environmental objectives, maintaining and
achieving good environmental status, and the precautionary
principle. The overall objective is that the Maritime Spatial Plan ensures
the longterm good environmental status of the marine area, and thus the
precautionary principle should be used when planning actividied
assessing impact. Activities that, according to current scientific
knowledge, are expected to have a significant impact on the marine
ecosystem, and the impact of which may not be sufficiently predictable
at present or in certain parts, will requiredsitbnal specific research
and risk consideration at subsequent planning stages or at a project level.

During the preparation of the plan, both the planning and impact assessment
expert group have worked closely together to avoid significant adverse
environmental impacts at the earliest possible stage of strategic planreng,

to select suitable development areastfeg new uses of the marine area and to
avoid key wildlife sensitive areasproceeding from the prevention and
precautionary principle At the strategic level it provides assurance that
sensitive areas and issues have been taken into account and that preventive
mitigation measures have been put in place to prevent potential adverse effects
at the next level of authorization and to avoid coriflibetween different uses

of the sea and reduce environmental risks. Where appropriate,
recommendations for the implementation of monitoring measwik be
providedby the expert group

The sensitivity mapping methodologyrecommended by the European
Commission has been used in the development of the planning solution and
impact assessment. The methodold@gs beermescribed in more detail both in
the explanatory memorandum to the planning solution (Chapter 5.6.2) and in

4 Base analysis for Selemd Ecosystem Services in Marine Areas (commissioned by KAUR),
OU Hobikoda, 2019

SN» mmel a, K, Uni versity of Tartu CASS,; Kott a,
Roheline Rad&upplementing the model of economic benefits from the use of marine
resources wh ecosystem service€ommissioned by Ministry of Finance, 2019
(https://www.rahandusministeerium.ee/et/system/files_force/document_files/mudeli_taiendam
ine_okosusteemiteenustegauanne.pdf

6 Guideline for the implementation of ecosystdrased approach in Maritime Spatial Planning
(MSP) in the Baltic Sea area, 2016

” THE WILDLIFE SENSITIVITY MAPPING MANUAL. Practical guidance for renewable
energy planning in the European Uniohttps://circabc.europa.eu/sd/a/6ald0&d484-478a
a322006b09079efb/20200429%20WSM%20Manual.pdf

%% | RAHANDUSMINISTEERIUM HENDRIKSON& KO

R


https://www.rahandusministeerium.ee/et/system/files_force/document_files/mudeli_taiendamine_okosusteemiteenustega_aruanne.pdf
https://www.rahandusministeerium.ee/et/system/files_force/document_files/mudeli_taiendamine_okosusteemiteenustega_aruanne.pdf
https://circabc.europa.eu/sd/a/6a1d06ae-ef34-478a-a322-006b09079efb/20200429%20WSM%20Manual.pdf
https://circabc.europa.eu/sd/a/6a1d06ae-ef34-478a-a322-006b09079efb/20200429%20WSM%20Manual.pdf

Estonian Maritime Spatial Plan Impact Assessnirayort 9

Chapter 2.3 of the Impact Assesasm below (also throughout Chapters 4.2 and
4.3 of the Impact Assessment).

All environmental protection principles were applied in the development of the
maritime spatial plan and impact assessment, includingptfeeentionand
precautionary principlesiesulting in the elimination of overlaps with Natura
2000 sites for new marine uses, such as wind energy development areas and
fish farms, already at the current strategic level (including proteotadne

areas of nationally protected natural objects oygrlag with Natura 2000
sites) The application othe preventionprinciple to presere and achiee the

state of the environment is more effective than implementing the precautionary
principle.

Therefore, the pneentionprinciple was applied ithe cases whre the impact
assessmenindicatedthat it is sufficiently likely that adverse effects on the
conservation objectives and integrity of the Natura 2000 site from the
implementation of wind farms or fish farms cannot be ruled dhe position

has been taken by placing Natura 2000 sites (as well as national protected
natural objects) under protection that the primary objective in the selected areas
is the habitat types and species in need of protection andxtreiseof other
interests andmplementationof activities inthoseareaswhich is not in line

with the conservation objectives of the protected ameasecondary

Based on the best available informatithre sensitive areas for ecosystems.

the areas that are importans énabitats orforaging habitatsfor a particular
marine habitat or species (includitige movement corridors and migrations of
birds, basts, seas$, potential fish spawning grounds, etc.), were excluded from
the selection of new marine uses. See Chaptertheimpact Assessment for
more details.

In addition, the precautionary principle was applied throughout the impact
assessment, which, among other things, set precautionary measures for the next
level of theauthorizationin order to specify and asset$® possible significant
environmental impacts if more precise volumes, technical solutions and time
feasibility become clear. The ENVIRONMENTAL MEASURES proposed in

the Impact Assessment is the basis for the operational guidelines and conditions
set by the fan which will be the basis for future decisions concerning the
maritime area, including the isswf authorizations

2) Consideration of the best available knowledgeln-depth and ugo-
date knowledge can best help protect the components of the marine
ecosysem. These include understanding the state of the marine
environment as well as understanding the various social and cultural
values of the marine area.

Extensive thoroughness has been considered a priority in assessing the impacts
of maritime spatial plaming as a strategic development document. In addition

to the usual environmental impact assessment, attention has also been paid to
social, economic and cultural impacts.
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R



Estonian Maritime Spatial Plan Impact Assessnirayort 10

The main complaint from the public and stakeholderampact assessment
processess often that the impact assessment processes do not include sufficient
field research in a specific planning area on site and that there is insufficient
scientific data to predict impact¥he meaning behind thterm "research" has

also been left udefined This is often understood by the public as narrowly
conducting fieldwork in the area being researched assessedHowever, in

the process of impact assessment, it is an extended concept which means the
performance of an established research task,it may be the performance of
fieldwork in a specific area, but also the analysis and mappimadelling etc

of the data based otheexistinginformation

The preparation of the maritime spatial plan and its impact assessment is based
on the best avlable knowledge at the time of drafting the documerttse best
specialists in their field and their expertisave beeninvolved, information

from previous surveys in the whole marine areglgvantenvironmental data
layers and reports), additional ags¢s/studies based on it andodelling
performed covering the whole marine arbave been taken into accoufithe
impact assessment is based not only on international practice but also on
international knowledge of the effects of new marine uses, inqdati wind

farms and aquaculture, on the marine environment.

According to Directive 2001/42/EC, the SEA Directive, the SEA repbould
include the information that may reasonably be required taking into account
current knowledge and methods of assessimtigt contents and level of detail

in the plan or programme, its stage in the decigmaking process and the
extent to which certain matters are more appropriately assessed at different
levels in that process in order to avoid duplication of the assedsrirethe
opinion of the Supreme Court (this is explained in HMaritime spatial
Planning cas®, this refers instead to the scientific data reasonably available at
the time of the assessment, including, if necessary, to be collected with new
research.

In the course of compiling the maritime spatial plan, in addition to the existing
information, several additional anas and studies have been conducted (see
also http://mereala.hendrikson.ee/uuringud.html), which summarize the overall
picture of the Esinian maritimeareain various topics. During theompilation

and preparation of the maritime spatial plan the following basic aaaly
studies commissioned by the Ministry of Finance have been prepared, for
example:

A Implementation of the Marine StrategfFramework Directive in
Maritime spatialPlanning, Estonian Marine Biological Society 2018

A Collection and analysis of baseline data for assessing social and cultural

i mpact s, O} Hendri kson & Ko, 2017

Survey of bats migrating south or southwest acrosssiee from the

island of Saaremaa, Estonian Fund for Nature, 2017

>\

8 https://maakonnaplaneering.ee/documents/2845826/18586345/3
1472+Hiiu+Tuul.pdf/a44b906€5a94f72-b2c5cfe0258db0d3
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Compilation of data on migratory corridors of birds in the Estonian
marine area, creation of corresponding map layers and analysis of the
impact of wind farms on bird feeding areas, Estoniamitbological
Society, 2017

Identification of suitable fish farming areas in the Estonian marine area,
EULS Institute of Veterinary Medicine and Animal Husbandry, 2017
Economic Benefits of Using Marine Resources (Model of Economic
Profit, Costs and Beneftof Using Marine Resources to Assess Current
Economic Activities in the Marine Area), Praxis Center for Policy
Studies 2017

Analysis of ice conditions and drawing of maps (ice probability map and
ice cover duration mapyorstcase scenarianap based on 2M/2011,
hummock ice probability map, etc.), TUT Institute of Marine Systems,
2016

Identification of areas suitable for invertebrate and algae cultivation,
Estonian Marine Institute, University of Tartu 2016

Assessment of the distribution and marine ussedls NGO Pro Mare,
2019

Bird staging area analysis, Estonian Ornithological Society, 2019

Do the offshorewind turbineswith the height of about 300 m affect the
migration of birdsandhow?Estonian Ornithological Society, 2021
Guide to methodological ommendations for visual impact assessment
to promote the development of offshore wind farms, Artes Terrae 2020

A number of new studies on the state of tmarine areahave also been
completed during the preparation of the Mamie Spatial Plan and this Ipact
Assessment Report, such as:

A

A

In

Possible effects of offshore wind farms planned for Estonia on fish in
the Baltic Sea, University of Tartu, 2020

Survey of bats at sea around Saaremaa from July to October 2018,
Estonian Fund for Nature, 2019

Survey ofbatsin the Gulf of Riga and Finland from June to October
2020. Phase lbf identification ofthe marine areasmportantfor bats,
Lutsar, L; Estonian Fund for Nature, 2021

Survey of seabed biota and habitats to assess the distribution of Natura
and HELCOM habitat types and to elucidate the CO2 sequestration
potential of the sea, Estonian Marine Institute, University of Tartu, 2020

addition, the innovative tool PlanWise4Blue

(http://www.sea.ee/planwised4blue) was used to assess the environmental
impacts & Estonian maritime spatial planning, which assesses the cumulative
impact of planned human activities on various natural va{ses also Chapter

4.8).

Such an impact assessment is based on the following scientific

information and working principles:

A

R
R,
R

The tool is based on the best available information on natural values,
including the latest monitoring and mapping work. All important natural
valueshave been mapped arodelledat all points in Estonian maritime

RAHANDUSMINISTEERIUM HENDRIKSON KO



Estonian Maritime Spatial Plan Impact Assessnirayort 12

space. The application includése information on seabed habitats, fish
(including fish spawning grounds), birds and mammals.

A The tool is based on the best available scientific information on how
different human activities cumulatively affect different natural values.
The available scientific information has been gathered into the
application in such a way that it is possibledalculate the impact of
specific human activities on a specific nature value on a factual basis.
For example, it is possible to calculate the extent to which the
construction of a wind farm potentially increases or decreases the area
of a seabed habitdbr each point in the sea area. The data have been
obtained for the application either during monitoring measurements
and/or experimental work.

A There are a total of 257 surveys on wind farms (including surveys of
seals and birds the maritime portg| including 120 surveys on fish and
102 surveys oeabechabitats and their condition.

3) Development of alternative solutionsReasonable alternatives must be
developed, taking into account the environmental, s@gonomic, and
cultural impact involved and theasures proposed to avoid or mitigate
them. The planning process must reflect, in a transparent manner, the
tradeoffs between different maritime interests and users in the different
uses of the marine area

According to the Environmental Impact Assessineand Environmental
Management System Act, the SEA repshould includean overview of the
reasons on the basis of which the alternative development scenarios were
selected during the preparation of the strategic planning document and an
overview of howthe best alternative development scenario was obtained. The
development of the maritime spatial plan and this impact assessment took place
in parallel, whichenabledthe information identified in the impact assessment
process to be taken into accouwrt anon-going basisn the planning solution

for the development of the smalled best alternative development scenario.

It has been described in more detailGhapters 2.2. and 2.3 and throughout
Chapter 4how the principal locations identified in the current plan for new
marine uses, includinghe areas suitable for wind energy development,
Preservation areas for underwater cultural heritagee developednd howthe
areas suitable and/or unsuitable foretlplan activities were definede(g.
aquaculture areaspn the basis of which the guidelines and conditions for the
implementation of the plan were in its turn developed

The purpose of the Impact Assessment was to determine the suitability of the
proposel development areas for the new uses of the marine space (e.g.,
development areas suitable for wind energy, see the detailed description of the
development of suitable areas in the Plan, Chapter 2®d2in addition check
chapters from this repo#.3, 42 and4.3).

During the preparation of the plan, both the planning and the impact assessment
expert group have worked closely together to rule out significant adverse
environmental effects at the earliest possible stage of strategic planning. The
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Estonian Maritime Spatial Plan Impact Assessnirayort 13

aim has leen not to plan new uses for the marine area, including, for example,
wind energy development areas as well as aquaculture areas, for sensitive or
unsuitable marine areas, in order to avoid adverse effects on Natura 2000
networkconservation objectives argignificant adverse environmental effects

on wider marine life.

While it was not possible or reasonable to spatially defimedevelopment

areas in the plan for some areas of activity, the impact assessment identified,
for exampletheareas unsuitablef fish farming and set out specific mitigation
measures for the implementation of the activities. This was done by mapping
sensitive areas, which are often used at the level of a species group, habitat type
or species that are sensitive to development asgbciated impacts (species

rich areas). Thus, the solution of the maritime spatial plan was developed in
close cooperation on the basis of the information and knowledge received by
the drafters of the plan, various members of the impact assessment expert
group, involved authorities as well as stakeholders.

Mapping suitable or unsuitable areas for development activities and thereby
assessing the impact will help to avoid the environmental risks associated with
implementation at subsequent planning stageatdhe project level.

The planning guidelines and conditions for already regulated traditional
maritime uses €.g. maritime transport, seabed infrastructure) have been

analyzed by an impact assessment expert grBygonsideringhe suggestions

of the perts, the wording of the guidelines and conditions has been specified
in the plan.

The process and methodologies that the expert group considered to be the best
planning solutiorhas been described throughout the impact assessment.report
The averse eféctsrelated to the implementation of the planning solutamn

the conservatiorobjectives of Natura 2000 sites or significant adverse effects
on the marine ecosystem and, if necessary, precautionary measures for the next
level of theauthorization(which is the basis for setting the conditions of the
plan) have been identifiefdr the planning team on an ongoing basis.

It has also been emphasized in the professional literatha¢ in order forthe
strategic assessmeaot environmental impadb effectively fulfil its objectives,

the assessmenghould be fully integrated into the lpnning process.The
strategic environmental assessméias a significant impact on the decision
making proces®nly in this way from specifyingthe original objectives of the

plan up to the implementation of the decisions and monitoring of the actual
effects.The parallelongoingprocedures allow for a continuous and-topdate
exchange of information with good timing. On the one hand, the strategic
environmental assessment provides the planners with the necessary

% Handbook on Strategic Environmental Assessmeete/son, K., Kutsar, R., Metspalu, P.,
Vahtrus, S. ja Kalle, H. 2017https://www.envir.ee/sites/default/files/raamat 2017 final.pdf
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information, and on the other hand, dederg on how the plan takes shape, it
Is possible to make a more accurate assessment of its environmental impact.

4) Mitigation measures The aim of the measures is to prevent and
reduce possible significant adverse effects on the environment and to
avoid advese effects on the integrity and conservation objectives of
the Natura 2000 sitél.o achieve this, planning must take into account
environmental objectives, including marine biodiversity and the
maintenance of a network of protected areas.

The prevention ad precautioary principles outof environmental protection
principles were applied in the development of the maritime spatial planning
solutionand impact assessmerithe main objective of thisnpact assessment

of maritime spatialplan is to identify the likely adverse effects on the
conservation objectives of Natura 2000 sites and significant adverse effects on
the marine ecosystem withe aimto avoid thee alreadyat the strategic level.

The methodology for mapping sensitive ase@as usedor this purposen the
impact assessment.

This helps prevent or reduce the number of potentialspecific conflicts later

in the development process with less room foanoeuvring In addition, the
impact assessment report identified, basedhe best available knowledge, the
proposed activities that could have an adverse effect on the conservation
objectives of Natura 2000 sites or significant adverse effect on the marine
ecosystem and proposedeasures for the reduction and mitigation bkt
impact for their elimination The impact assessment analysis anticipates the
adverse effects of the proposed activities on the conservation objectives of
Natura 2000 sites and significant adverse effects on the marine ecosystem and
identifies which impats need to be assessed more accuratelythat
authorization levebf the projectby taking into accounthe site and location
specific and technologicasolutions. It provides developers with relevant
information and certainty about environmental issuesn(litions) that may
need to be taken into account as they develop their initial project concept. It
can also be more cosfffective in the long run. If possible, mitigation measures
are taken into account in the early planning process; it is likely tedtenically
easier and cheaper to integrate them at the project level. This, in turn, can lead
to the development of new, creative, and innovative solutions.

The implementation of the principles of environmental protection and the
methodology used in thenpact assessmehtve beemescribedn more detail
in the first section of this list.

5) Participation and communication. All relevant authorities and
stakeholders, as well as the wider public, are involved at an early stage
in the planning and impact assesmsnt process. Participation processes
must take into account existing power structures, resources, and the
diverse needs of stakeholders.
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An ecosysterbased approach is created involving different stakeholders
throughout the planning and impact assessnmocess. See Chapter 5 for
details.

6) Adaptation. Changes in nature and in the management of ecosystems
are inevitable. Sustainable use of the ecosystem should be accompanied
by a process that involves monitoring, reviewing, and evaluating both
the process and the outcome, as changing circumstances and new
knowledge may require tailored guidance at project level evaluation.

The plan includes an action plan that maps the follgwactivities for the
implementation and application of marinelated advities and the
specification and ongoing updating of marine area informatioraddition, as

a result of the impact assessment, the conditions and guidelines for the
authorizationlevel have become part of the planning solution.

Taken together, the ecosysterbased approach implies that the use of
marine space should be planned in a way that ensures the longerm
viability of marine ecosystemsThis, in turn, means that planning decisions
should be considered primarily from the perspective of maintaining good
state of ecosystems and the environmentby proceeding from the
prevention and precautionary principles and by taking into account the
conclusions of this impact assessment and the proposed mitigauy
precautionary measures Chapter 2.3 describes how environmental
considerations have been taken into account when developing a planning
solution, taking into account the above principles of the ecosybi@sed
approach.

See chapter 4.2 of the Plan for an overview of the considerafithe proposals
made in the Impact Assessment.

2.2FOCUS ON ASSESSING THE RELEVANT IMPACT OF THE
MARITIME SPATIAL PLAN

In addition to the coherence between different uses of the sea, it is important
to take into account broadasedenvironmental considerations from the early
stages of planning. The sustainable use of the marine environment is based on
directing the various uses of the sea, taking into account their nature and natural
conditions. Therefore, the potential impact of thee of the sea on the natural,
social, and cultural environment and the economic environment were analyzed
in an integrated way parallel to the development of the planning solution.
Broadbased impact analysis has made it possible to direct activitigs bot
spatially and through guidelines and conditions set out in planning, with the
aim of achieving and maintaining good environmental status. The impact
assessment has been carried out, taking into account the degree of accuracy of
the planning document aritle extent of its content.

The Spatial Planning Solution provides an overview of the uses of the marine
area and provides guidelines and conditions for the sustainable development of
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each use, also taking into account other udesr many uses (fisheries,
aquaculture, maritime transport, marine rescue, pollution control, border
management, seabed infrastructure, marine tourism and recreation,
nature protection, marine culture, national defence mineral resources, and
dumping), the Maritime Spatial Plan doesnot foresee significant spatial
changes Legislation and maritime practices are already well established in
many of theseareas of usee(g. maritime transport, etc.). Following the
implementation of the plan, the existing situation in the maritime space
these uses will remain predominant, also in terms of environmental impact. In
order to direct aquaculture areas the plan sets out informati¢imeareas with
suitable growth potential for shellfish and algae cultivation and defthes
areas that areot suitable or excluded from the plan for tlastivity. With
regard to combined use, both planning and impact assessment provides
guidance on developments in the field through guidelines and conditions.

The Maritime Spatial Plan focuses primarily on neses of the sea where
development interest already exists or is predictable due to good preconditions:
aquaculture and energy production In order to develop these areas and
promote combined use, the plan defines both guidelines and conditions and, for
wind energy, spatial development are@se the followingubchapte.3about

how the suitable and/or unsuitable development areas for new marine uses and
precautionary and mitigation measures were developed to implement the
proposed activityFor new usesthe plan can be seen as a document that creates
new opportunities and can also have environmental impacts

2.3TAKING INTO ACCOUNT ENVIRONMENTAL
CONSIDERATIONS IN THE DEVELOPMENT OF THE MSP

One of the most important new uses of the marine arewimsl energy
development for which the spatial development areas are determined in the
plan, in addition to guidelines and conditions

The sensitivity mapping methodolotfy recommended by the Europea
Commission has been used in the development of the planning solution and
impact assessment (see also the description in Chapteraitle 1). It is
considered to be an effective tool for identifying naturally sensitive alieas (
biologically diverseareas that neetb be protected) where the development of
renewable energy (or other planned marine activities) may affect the
conservation of good environmental statof biological diversityand the

0 THE WILDLIFE SENSITIVITY MAPPING MANUAIPractical guidance for renewable
energy planning in the European Uniohttps://circabc.europa.eu/sd/a/6ald0&d484-478a
a322006b09079efb/20@0429%20WSM%20Manual.pdf
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integrity of the area% and provide a basigo apply prevention and/or
precautionary principles through the impact assessment process.

The mapping of areas suitable for spatially planned activities in the marine
area, including wind energy, and of sensitive wildlife areas, will help to
identify:

A Environmental risks related to the development areas of the proposed
activities and their implementation for protected natural objects,
including Natura 2000 network sites and marine habitats and biota
(discussed in Chapter 4.2).

A Sets out the condition®f the licensing phase of proposed activities and
the baseline task of the impact assessment, which must be the basis for
assessing significant adverse impacts at the project level

Thepreparation of maritime spatialplanning and mpactassessment erebasd

on the best available marine surveys/asafyand expert assessments (several
marine analges were prepared in the planning process to map sensitive areas,
seesubchaptel.1 (2) for a more detailed description). This impact assessment
has suggested thavoidance of key wildlife sensitive areadready at the
strategic level. The impact assessment was based on the basic principles of
environmental law andt applied the preention principle which prohibitshe
activities that pose a threat to the envimant (.e. significant environmental
disturbance or adverse effects on the conservation objectives of Natura 2000
site or significant adverse effect on the marine ecosystem) and the
precautionary principlevhich obliges to mitigate uncertain environmerriaks

as much as possible.

In order to achieve and maintain the good environmental status of the sea, the
planning solution hatoremosttaken into account the network of natural areas
protected both internationally and nationally (Natura 2000), includime
planned (protected areas planned in EEL#%¢as,and the spatially planned

new uses of the sea were excluded for these aiegsarticular wind energy
development areas which could have an adverse effect on the enviroriment
2020 the proposals have also been made for the establishment of two EEZ
marine protected areas. These proposals are currently being processed. Thus,
this impact assessment has recommendedrefrain from describing the
proposed restrictions on the protected area thuthe economic use of these
areas (see Chapter 4.2.6 for more details) up tactimepletion of the relevant
procedures.

The development areas of wind energy were fist determin&sked on the
conditions suitable for wind energy (wind, sea depth, icingyevheight), on

the basis of whiclthe suitable areas for the construction of wind farms were
selected. The selected wind energy areas were already specified during the

11 Guidance document on wind energy developments and EU nature legislation. 18.11.2020,
Guide of the European Commission.
https://ec.europa.eu/environment/wa¢/natura2000/management/docs/wind_farms_en.pdf
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preparation of tharaft plan by excludingthe overlaps with the first known
naturally valuableareas on the basis of the information available at that time,
including Natura 2000 networkitesand national protected areas and the most
important known migration corridors of birds

In order to reduce the effects (visual impact, noise, sitgdetc.) on people,
the areas of wind turbines closer to the mainland than appedely 11.1 km
(incl. from permanently inhabited islands) were excluded.order to avoid
conflict the areas of wind farms in special areas of national defemere
excluced, as well as irthe areas unsuitable for national detenfor other
reasons (see Figure 213. The overlap with water traffic areas anbird
migration areas ofmajor importancewas avoided when designating the
innovation areathe compliance with the gé¢h limit (up to 40 m) was not
considered important when proceeding from the innovative technoldlgg
initial analysis of the impacts already in tbeaft planstagehelped to develop
the best possible solutidior the strategic level.

12 Compilation of data on migratory corridors of birds in the Estonian marine area, creation
of corresponding map layers and analysis of the impact of wind farms on bird feeding areas,
Estonian OrnithologicaBociety, 2017
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Figure 2.3-1. Finding areas suitable for the development of wind energy

In order to prepare thmain solutionfor the selected wind energy development
areas, several detailed studies were commissioned under the leadership of the
Ministry of Finance, including:
A analsis of bird staging areas how the height of wind turbines affects
the birds staging area

13 Basic study ofmaritime spatialp| anni ng AAnal ysi s of bird stag
Ornithological Society2019

“Whether and how can the offshore wind turbines with the height of about 300 m affect bird
migration? Estonian Ornithologic&8ociety, 2021
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A Assessment of the distribution and marine use of seats.
The more detailed list osurveyshas beerprovided in Chapter 2.1article 2.

During the analysis of bird staging areas, all known bird information was
mapped in the Estonian marine area. Bird experts also took into account the
migratory corridors of marine area birds and designated sensitive areas for
birds. In addition to the sensitive aredlse |IA also mapped the main migratory
corridors of terrestrial birds above the sea and consequently proposed a
reduction in wind energy development area No 1 (see Chapter 4.2.2 and Figure
4.2.24).

The aeas suitable for the development of wind energyehheen repeatedly

reviewed bythe experts of birds, bats and seals outside the expert group
throughout the development of the planning solution and no additional
proposals have been made to change the development areas of wind energy.

The assessment of mil energy development areas and the effects of their
implementation is based on the starting points for the development of wind
energy defined in the plan (see also the explanatory memorandum to the plan,
Chapter 5.6.3). The rapid development of technolesipuld be taken into
account in the longerm planning of wind energy. During the life of the plan

the dimensions of the wind turbines increase, both tdy height and the
diameter of theotorincrease even faster. In developing the planning solution,
the design of the wind turbines has been based on both international experience
and the assessments of wind energy developers. The recommendation of the
planning expert team is based on the following indicators:

- The tip height of the wind turbine is in the order of 300n.

- The diameter of the blade (rotor)is in the order of 250n.

- Thewind turbine foundation shall be of the gravity type or similar in
its effects. The expected diameter of the foundation is less than 100 m
(probably 60 m)

- The distance betweerihe wind turbines in one wind farm is between
4 and 7 blade diameters, with a minimum of 800m

- The minimum distance between the wind farms will be
approximately 8 rotor diameters of the rotor of a later wind farm, with
a minimum of 2km.

Both the power of the wind turbines and other parameters depend on the
specific location and layout, as well as the time of =dion. Thereforethe

more detailed assessment of the environmental impacts at the btdvel
authorizationis needed.

“YBasic study of maritime spatial planning AEston
seal di stribution and marine useo0. -1R£0pblr, t of app
Jéssig M Jé¢ssi 2019.
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Along with the wind energy development area, their potential cable connections
to the land must be considered. The planning solution proposed possible cable
corridors, and the role of the impact assessment was to assess their impact at
the strategic planning atument level, in particular on the conservation
objectives of the Natura 2000 sites. As the exact technological solutions for the
proposed activity are unknown at this stage of the planning process, the IA
suggested alternative locations for cable comrsdavhich would exclude any
impact on the conservation objectives of the Natura 2000 network (see Chapter
4.3 for details). The assessment of Natura 2000 sites brought out proposals for
amending the planning solution and required amendments were made in th
MSP. The impact assessment did not preclude the laying of cables in the
proposed corridors and pointed out that the laying of cables at other locations
is more economically feasible. However, in such a case, an appropriate location
alternative at the pject level of wind farms would have to be found, which
long-term impact on the conservation objectives of the Natura 2000 network
would be excluded

Pursuant to the disclosureof the main solution the following specifications

of the main solution have been made in relation to the wind energy
development areas(and consequently the impact assessments have been
specified throughout in Chapter 4):

A Addition of the starting points for wind energy planning (s€aapter
5.6.2 of the explanatory memoranduo the plan).

The purpose of adding theelevant subchapter was to clarify which
development trends and indicators of wind energy have been taken into
account in the development of the planning solution.

A Abandonmenbf wind energy development area no(i8 the northwest
of Harilaiu).

The area ofthe wind energy development area no. 3 was only 15, km
incl the area passes through the water traffic area where the location of
wind turbinescould appear to be complicatedhe area was partly
located in an important sensitive arealdf;, | g e asa Winter stopver

and spring migration area for waterfowlna was thereforavith high

risk of development.

A Specification of the possibilities of joint use of the sea area (see the
explanatory memorandum of the pla@hapter 5.1).

Based on the facts highlighted by ttrawlers'interest groupand input
from line mhistries,thebottlenecks were identified that are not expected
to allowthejoint use of the same sea area for active trawling and wind
energy development.

A Improving the guidelines and conditions for the development of wind
energy based on trawling andetltompleted visual impact assessment
guide (see 4.4.1 for details).
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The aditional inputs from interest groups and ministriesabledto
specify the conditions for the development of wind energy. Based on the
visual impact assessment gutleompleted by the beginning of 2021,
the conditions were supplemented and the approach to impact
assessment was reviewed.

A Specification of the impact of wind energy development on birds (for
more details se€hapter 4.2.2).

The approximate top height of@éhwind turbines was also determined
during the specification of the starting points for wind energy planning.
In order to achieve relevance, an additional expert assessmerais
orderedfrom the Estonian Ornithological Society to assess the impact
of approximately 300 m higvind turbineson birds as the most affected
part of wildlife.

A Specification of thethe conceptual locations of theffshore grid (for
more details see chapter 4.3).

Based on the additional input of Elering AS the bdsications of the

cable corridors related to wind energy development area no. 2 were
specified( i n addition to the |l and crossing
area south of the S»rve peninsula was

A Designation of wind energy rese areas (for more details, see the
explanatory memorandum to the plan in Chapter 5.6.5)

The aeas suitable for the development of wind energy that overlap with
the areas of historically more intensive trawling have been designated
as the reserve areas ornthe basis ofthe interim decision of the
Government of the Republic (2@ril 2021).

The starting point for the impact assessment corresponding to the
generalization level of the plan (incl SEA) has been the ecosystem approach,
which has beendescribed in Chapter 2.1 above. Thepact assessment of
maritime spatiaplanninghas already reammended the avoidance iofiportant
sensitive areas of wildlifat the strategic level based on the \metion and
precautionary principles and has ensured at the strategic fkaelsensitive
areas have been taken into account and that the adversesaifebe proposed
activity on the conservation objectives of the Natura 2000 site and the
significant adverse effects on the marine ecosystem have been addressed

Yhttp:// mereala.hendrikson.ee/ dokumendid/ Uuringud
damise_juhend_final.pdf

7 Whether and how can theffshore wind turbines with a height of about 300 m affect the
migration of birds?, Estonian Ornithological Society, 2021
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The plan setshe conditionsfor the level ofauthorization including preventive
precautionay andor mitigation measures to prevent possible adverse effects
on Natura 2000 sites and significant adverse effects on the marine ecosystem.
Following the mapping of naturally sensitive areas and the impact assessment
carried out during the planning predure and impact assessmehglocations
suitable for wind energy development have been developed, where it is possible
to plan further activities at th@uthorizationstage under the assumptions set by
the plan and impact assessment for wind farm plagn

In the cases wherenarine mapping for wildlifeneeds to be clarified and the
impact of the proposed activity depends on technical solutions, it is proposed
to include in the conditions of the planning solution that the respective studies
need to be drified or further performed at theuthorizationstage. In addition,

the impact assessment has proposed the inclusion of various studies in the
action plan of the plan, which would require additional information collection

in the maritime area and wouldqvide better input during thauthorization
processes. As a feature of the marine environment, it should be borne in mind
that there is much less data on the marine environment than on land and that
the collection of new data covering the whole marineagsetime consuming.

The second new area oharine use in Estonian maritime spatial plan is
aquaculture (fish, algae and shellfish farming) The mapping methodology

for sensitive areas described above was also used to idgatiiéntialsuitable
and/or wsuitable areas for aquaculture. The impact assessment revealed that
the maritime spatial plamloes not specify specific principal locations for this
use and that aguaculture development is permitted throughout the marine area,
except intheareas unsuitdb for aquaculture or excluded from this activity. In
order to direct aquaculture areas, the plan providéormation onthe areas

with suitable growth potential for shellfish and algae cultivation. Aquaculture
areaswill be identified within theauthorizationprocedure (incl environmental
impact assessment), taking into account the specific guidelines and conditions
of the area set out in the maritime spatial pbgnconsideringthe location of

the sensitive areas of wilde and unsuitablareasfor aquaculture.

With regard to fish farming, more extensive exclusion zones have been
establishedi.e. the establishment of fish farms in the areas of protected natural
objects, including the Natura 2000 network, is prohibited @xcluded. This
preventionprinciple and condition minimizes the expected impacts of fish
farming (based on the smalled "worst case scenariof,e. in the light of
currently known technology) on natural value sites and their conservation
objectives.The major impact of fish farming is associated with changes in
water quality and the loss of seabed habitats near the farm (see chapter 4.2.5
for details).

The maritime spatial plaalso establisheBreservation areas for underwater

cultural heritage in theareaofTal | i nn Bay, near K2smu, Ab
as new spatial locations. At the request of the National Heritage Board and

taking into account théerms of referencef the board, additional areas were

found for flooding wrecks near the portsy taking into account, among other

things, nature conservation conditions. The AbridaureConservation Area,
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originally proposed by thbeoard overlapped with theonservationarea ofthe
same name in the Kureurgu Special ProtectiorArea Therefore, in oder to
avoid possible associated environmental risks, ithpact assessmenexpert
group proposed to move the Abrukidature Conservation Area north of the
originally designatedocation outside sensitivenarine protected areas. The
plan took themadeproposalinto account

The impact assessment has also addressed the cumulative and synergistic
effects of the various proposed activities. The guidelipes/idedin the plan

favour cluster solutionsi.e.theco-development of several different uses of the
sea,e.g.the effects of nutrients released from fish farms into the water will be
mitigated by shellfish and algae farming. In order to achieve positive socio
cultural and economic synergies, the developnwdraquaculture, in particular

the establishment of shellfish farms but also fish farms, is a priorityawind

energy development areas.
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3 RELATIONSHIP OF THE MARITIME SPATIAL PLAN
TO STRATEGIC PLANNING DOCUMENTS AND
ENVIRONMENTAL POLICY

3.1RELATIONSHIP TO RELEVANT PLANNING DOCUMENTS

The relationship between the plan and the relevant planning documents,
including international framework documents and planning guidelines, is
described in Chapter 2 of the Plaétarting points. The relevant section of the
Plan sets out the main approaches and agreements that underpin the Maritime
Spatial Plan. The following is a brief overview of the Estonian spatial plan
related to maritime spatial planning

National planning emphasizes the efficient and sustainable use of the marine
area and Estonia's openness to the sea and sets out general directions for
achieving this as a principle theme development. In the field of energy
production, national planning fesees strong development in wind energy,
including in the offshore area. In the longer term, the development of energy
networks provides for the possibility of connecting to Latvia by submarine
cable. In order to increase the security of supply on thandd and the
introduction of local renewable energy sources, the aim has been to establish a
high-voltage loop connecting Weéistonian islands and the mainland, which
will allow better connection of offshore wind farms to the grid. The planning
predicts a increase in international trade flows using sea transport. National
planning also identifies major global trends with a spatial impact, which also
have a major impact on the future use of the marine area:

shifting the focus of the global economy to Asia;
transition to a knowledgbased economy;

population aging;

urbanization;

changes in climate

increasing the influence of ecological values

transition to the widespread use of renewable energy
the fast growth of the soalled green and silvesconomies

> I I D I D I D

National planning provides a general basis for the Maritime Spatial plan in the
form of spatial trends.

County-Wide Spatial Plans

The valid plans of Estonian counties concern land. However, maritime affairs
play an important role in thplanning of marine counties, reflecting in overall
trends, mobility, and infrastructure through ports and maritime transport, as
well as in recreation and rescue capacity. Most of the issues related to the sea
have been dealt with in Saaremaa that is ledah the middle of the sea.
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The Saare_Countywide spatial plan sees an increasing role for the blue
economy- trade, shipbuilding, fishing, boat storage, repair, and production,
etc. The development of small craft harbors will be promoted, small craft
harbors of national and county importance and community harbors will be
distinguished. The county plan states that restoring the passenger ship
connection to Latvia and visiting Saaremaa harbors by more cruise ships is a
priority for tourism. The trend is "t ports are increasingly multifunctional,
fulfilling many functions other than mooring and enabling traditional fishing.
The multifunctional use of ports has been prioritized for further development.
The Saare Countwide spatial plan notes that the loiats of offshore wind
farms will be determined by a national Maritime Spatial Plan.

The spatial vision of theL 2 2 n e Cwide nSpatial Plan specifically
highlights openness to the sea and fast maritime connections. Business areas
are being developed neaorts. The Spatial Development Principles outline
recreational opportunities for coastal areas.

The Harju County -wide Spatial Plan sets the guideline for openness to the
sea- the attractiveness of the coastal area in terms of residential preferences
andeconomic activity. The development potential of ports has been especially
emphasized.

TheL 2 2 Wieu County -wide Spatial Plan gives priority to sea access (incl.,
sets the rule for beaches of recreational value to be accessible from public roads
every 500 m in sparsely populated areas and every 200 m in densely populated
areas) and maritime connections facilitating the develagmef the
recreational economy. For the development of maritime tourism, a chain of
ports along the coast, consisting of various small craft harbors, is planned to
complement the land connections.

The Ida-Viru County -wide _Spatial Plan emphasizes the rolef dhe Port of

Sill am2e with the international cargo and
to the diverse recreational, economic potential of-Ydau County's cultural

environment, natural and industrial landscapes, highlighting the development

of theresort, spa, and marine tourism on the north coast.

Maritime county plans have also linked the sea to the theme of valuable
landscapes. In some counties, marine areas have been seen as parts of valuable
| andscapes (e. g. , -ViduaCounty). Coastah argas with? 2 n e
attractive nature and unique coastal culture have been designhated as valuable
landscapes in all counties. The Saare Coumitye Spatial Plan most closely
associates the marine area with valuable landscapes. For example, land use
conditions for valuable landscapes require the preservation and restoration of
marine culturerelated features on the sbaund landscapeshistoric berths,

net shelters, trawl ramps, piers, agar collecting sites, etc; nor should the
location of new buildings othe seaside landscape disturb the sea views.

County plans highlight the regional importance and specificity of the sea and
thus serve as an input for the preparation oharitime spatial plan
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Hiiu Island MSP

The plan established in 2016 sets out gle@eral conditions for the use Hiiu

Island MSPR Ship transport, pipelines and cables, waste, mineral extraction,
agar fishing, recreation, development areas of wind energy, and aguaculture are
identified (aquacliure can be developed outside the designated areas, if
necessary).

The Supreme Court ruling of 08.08.2018 lemlishedHiiu County Governor's
Planning Order No.-11/2016/114 with regard to the development areas of wind
energy production.

The Hiiu Island Maritime Spatial Plan will remain valid as a separate
document from the national Maritime Spatial Plan. The methodological
experience of Hiiu Island Maritime Spatial Plan has been taken into account in
the preparation of the national plan

P2ar Bay area MSP

The spati al pl an established in 2017,
of marine space, which takes into balanced account the different interests and
spatial development needs at sea. The time horizon of the planning is 2030+.
The MaritimeSpatial Plan covers an area of ca 2600 km 2. Areas covered by
the plan are fisheries, aquaculture, maritime transport, and related
infrastructure, recreation and tourism, cultural goods, renewable energies,
dumpsites, infrastructure outside of maritimartsport, nationatiefence and
maritime safety. For each area, principles are outlined for future development,
licensing, impact assessment, and planning other activities in the marine area.

The use of the sea in P2rnu BRuyctiohahs been

relationships between land and sea are shown. Proposals for legislative changes
have been made to extend the scope of rights for local governments to operate
within one nautical mile in the marine area in the future. The activities required
to implement the Maritime Spatial Plan are outlined

The P2a2rnu County Maritime Spatial Pl
document from the national maritime spatial plan. The methodological

an \

experience of P2rnu County Mar inintome Spat

account in the preparation of the national plan

3.2COMPLIANCE WITH ENVIRONMENTAL OBJECTIVES

The following section provides an overview of the international, European
Union, and national environmental objectives relevant to the planning
document and desibes how these objectives have been taken into account in
the preparation of the planning Document.
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Water Framework Directive 2000/60/EC

The EU Water Framework Directive (2000/60/EC) is a piece of legislation
designed to provide a coherdndmework for action to plan and organize water
protection in the European Union. The directive sets out, among other things,
environmental objectives. Among other things, measures must be taken to
prevent the deterioration of surface water bodies.

The framework for action established by the Directive covers all other water
directives and sets as the main objective of water protection the achievement
of good status for all waters (including surface water and groundwater) by
201518 The implementation of theequirements of the Water Framework
Directive and the framework for action set out therein is carried out nationally
through water management plans.

The vision of the plan to be assessed underlines the good environmental status
of the marine area. As aegeral principle of the planning solution, it has been
developed, taking into account, in particular, the network of protected areas
both nationally and internationally (including areas under planning). No new
uses have been spatially planned for theseaayevhich could have adverse
impacts on the environment

Marine Strategy Framework Directive 2008/56/EC

The Marine Strategy Framework Directive provides the framework within
which the Member States shall take the necessary measures to achieve or
maintain good environmental status in their marine waters by 2020 at the latest.
Marine Strategies shall adopt an ecosystemsed approach to the management

of human activities, ensuring that these activities are under overall pressure to
achieve good envonmental status and that the ability of marine ecosystems to
respond to humamduced change is not compromised while ensuring the
sustainable use of marine goods and services for present and future generations.
The Directive contributes to the cohererafethe various policies, agreements,

and legislative measures affecting the marine environment and aims at ensuring
the integration of environmental concerns into such policies, agreements, and
measures.

The achievement of the objectives of the Marine &®igg Framework Directive
in Estonia is achieved through the Estonian Marine Strategy.

The vision of the plan to be assessed underlines the good environmental status
of the marine area. As a general principle of the planning solution, it has been
developedtaking into account, in particular, the network of protected areas
both nationally and internationally (including areas under planning). No new

18 https://www.envir.ee/et/eesmargitbtgevused/vesi/veemajanduskavad/veepolikika
raamdirektiivirakendamine
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uses have been spatially planned for these areas, which could have adverse
Impacts on the environment.

European Union Strategy for the Baltic Sea Region

The strategy unites eight EU Member States around the Baltic &stonia,
Lithuania, Latvia, Poland, Sweden, Germany, Finland, and Denmark. The
strategy has three general objectives

A saving the sea
A connecting the regign
A increasing weHbeing

and a wide range of policy and cresstting issues stemming from these
objectives

capacity building

climate changge

cooperation with neighboring nemember countries
spatial planning

> I >

The plan emphasizes thgood environmental status of the sea and the
importance of the conservation of fish stocks. The conditions set, in conjunction
with the legislation, help to reduce the use of hazardous substances and their
associated impacts. The plan sets conditionsdoempensatory measures for
the fish farms that potentially release the most nutrients into the sea. The plan
designates waterways and reflects fairways. Erection of potentially obstructing
structures (e.g., wind turbines) on fairways under the conditionf®fplan is
excluded. Important areas affecting maritime safety (e.g., wind energy,
aquaculture) are subject to conditions to specify the synergy during the
licensing process. The plan does not regulate issues related to agriculture,
forestry, educationand health

Estonian Marine Strategy

The main objective of the EU Marine Strategy Framework Directive
(2008/56/EC; MSRD) is to maintain or achieve, by 2020, at the latest, good
environmental status (GES) in its marine environment, which caacheved
through taking national measures. Each country needs to develop and
implement a Marine Strategy for its maritime domain to promote the
sustainable use of the seas and preserve marine ecosystems

The implementation of the Marine Strategy takes placsixyear cycles, with

one cycle consisting of the assessment of the status of the marine area, the
development and subsequent updating of the monitoring program, and the
establishment, implementation, and updating of the corresponding Action Plan
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The Action Plan of the Estonian Marine Straté@yakes into account the
already established development plans and their implementation plans, and new
measures have been proposed in addition to the measures already implemented
and being implemented. Measurgslude the establishment of a network of
marine protected areas in the Estonian EEZ, the establishment of regional plans
for aquaculture to manage potential environmental pressures, the enhancement
of marine pollution response capacities to respond toirenmental
emergencies at sea, and other activities

The Maritime Spatial Plan is in line with the main objective of the Marine
Strategy. The activities outlined in the Marine Strategy Action Plan are largely
in line with those needed to implement the Mare Spatial Plan

The Climate Policy Principles until 2050

The Climate Policy Principles Document was prepared under the leadership of
the Ministry of the Environment and with the support of stakeholders. For the
first time, this document agreed onl@ang-term vision of Estonia's climate
policy and on the path towards it. According to the vision of climate policy, by
2050, Estonia will be a competitive, leearbon emission economy. The
country's readiness and capacity to minimize the negative impaabknoate
change and to make the most of the positive impacts are assured. Estonia’'s long
term target is to reduce its greenhouse gas emissions by almost 80 percent by
2050 compared to 1990 levels. Moving towards this target will reduce
greenhouse gas ensisns by approximately 70 percent by 2030 and 72 percent
by 2040 compared to 1990 levels. The Climate Policy Principles Document
contains policy guidelines covering the whole economy), sectorial policies to
mitigate climate change in the areas of energyd andustry, transport,
agriculture, forestry, and land use, and sectorial policies to adapt to the impacts
of climate change

In line with the climate policy goal to ensure a l@&arbon emission economy
by 2050, the Maritime Spatial Plan has placgmat emphasis on the balanced
development of wind energy and the identification of appropriate areas

The Development plan foradaptation to climate change until 2036°
The main objective of the development plan is to increase the preparedness and
capacty of the national, regional, and local levels to adapt to the impacts of

climate change.

The Development Document provides a framework for action to reduce
Estonia's vulnerability to the impacts of climate change. The Development Plan

19 https://www.envir.ee/sites/default/files/meetmekava 032017 _f.pdf
20

https://www.envir.ee/sites/default/files/kliimamuutustega_kohanemise_arengukava_aastani_
2030_1.pdf
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was drawn up on théasis of indepth studies and analyses to identify the
impact of climate change on priority areas and adaptation measures to be
implemented over a period of time up to 2030 as part of a-tenm vision for
2100.

The Development Plan sets eight salfjjectves according to the priority areas

of the established economic and administrative structure in the Republic of
Estonia (separately and partly in synergy). The measures required are set out
according to the objectives

The need for adaptation to climatéange has been taken into account in the
design of the Maritime Spatial Plan. Attention has been paid to rescue
capabilities, the natural environment, and the balanced development of the blue
economy. Energy has a significant focus on finding suitable safea wind
energy development

EU Biodiversity Strategy up to 2030

The biodiversity strategy addresses the root causes of biodiversitydash as
the unsustainable use of land and,se@erexploitationof natural resources
problems related tpollution and invasive alien species.

The strategy aims to makhbe biodiversity considerations amportantpart of

the EU's overalleconomicgrowth strategy. Among other things, the strategy
proposedo establisthinding targets to itore damaged ecosystems and rivers,
improve the condition of EU protected habitats and species, bring pollinators
back to farmland, reduce pollution, increase urban landscaping, promote
organic farming and other biodiversityiendly farming practices anonprove

the condition ofEuropeanforests.

The strategy sets ouhe specificmeasures to help Europe's biodiversity
recover, includingoy making at least 30% of Europe's land and marine areas
protected aread,e. & least 30% of the EU's land area and 30% of its marine
area should be protected and at least a thirtheprotected areas,e. 10% of

the EU's land area and 10% of the EU's marine ,asdwuld be strictly
protected

The general objective dhe maritime spatial plan isto ensurethat the good
environmental status of the marine area is maintained and achieved. The use
of marine areas provided for in the maritime spatial plan leaves at least 30%
scope for marine protection.
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4 DESCRIPTION OF THE ENVIRONMENT AFFECTED
AND THE IMPACT OF IMPLEMENTING THE PLAN

4.1 HYDROMETEOROLOGY AND HYDRODYNAMICS

4. MWatl er temperature and salinity

Water temperature and salinity largely determine the ecosystem characteristics
of the area, including, e.g., species composition. The temperature and salinity
fields of the Baltic Sea are characterized by great variation in time and space,
due to complexdpography, strong gradients both horizontally and vertically,
and great variability of the atmosphere at different time scales.

The exchange of water in the Baltic Sea with the ocean is limited as it occurs
only through the narrow and shallow straits adriinark. Saltier water flowing
through the Strait and Beld Strait does not easily mix with lower density Baltic
Sea water and tends to sink into deeper basins. At the same time, less saline
surface water flows out of the Baltic Sea. The boundary betweemthmasses

of water, called the halocline, consists of a layer of water whose salinity
changes rapidly. For example, in the Baltic Sea offshore and in the Gulf of
Finland, a halocline is located approximately 60 to 80 meters deep. The
halocline acts as kd, limiting water mixing in the vertical direction.

In the deeper parts of the open sea (> 80 m), there is usually a triple layer of
temperature and salinity in summer and a double layer in winter. The seasonal

upper mixed warm and fresh layer is typigall0-30 m thick, and its

temperature and salinity depend on the hydrometeorological conditions of a
particular period. Salinity in the upper layer is usually between 6 and 7.5 g/kg,

and the temperature does not nor mally ex
layer is a seasonal jump layer in temperature and salinity that separates the

upper layer from the cold intermediate layer. The temperature of the
intermedi ate | ayer generally varies bet we
between 7 and 8g/kg. Below thetermediate layer, at a depth of-A00 m, is

the salinity jump layer, under which is in turn warmesg5 A C) and- sal ti el
12 g/kg) water from the North Sea. The water in the bottom layer is often

hypoxic or even anoxic. In winter, the upper mixeddaysually reaches the

halocline, i.e., 60 to 80 m deép

Water temperatures reach their peak in the Estonian coastal sea, usually in late
July and August. In calm and sunny weather, shallow coastal areas can warm
up quickly, but as the wind intensifies, coastal water mixes with cool offshore
water or is replacedompletely by offshore water. In the autumn, when the sea

21 Estonian Marine Strategy Action Plan for Achieving and Maintaining Good Environmental

Status of the Estonian Marine Area and the Strategic Assedsofethe Environmental

Il mpact, 2015 (compiled by: Tallinn University of
Alkranel)
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loses heat to the atmosphere, the opposite is true: calm and cool weather cools
off the coastal water more quickly, but over a period of time, the currents bring
warmer water to the coast again.

During the coldest months, water temperatures throughout the sea remain
suboptimal (<10 AC). During the war mest
surface are above opti mal al most t hrough:
Into account average temperatures the warmest month (August for the

surface layer, September for the bottom layer) and the coldest month (March

Impact of the MSP

There is no direct environmental impact of the planning solution on the salinity
or temperature of the water (except on ®wl directly in contact with the
cable)

Significant impacts in the larger salinity regime can be related, in particular, to
changes in the intensity of water exchange between the Baltic Sea and the North
Sea or to changes in rainfall patteriite impact of wind turbines on currents and
mixing has been extensively studied in connection with the large offshore wind farms
plannedin the southermpart of theBaltic Sea (Rennau et al., 2092 In these
circumstances, taking into account the immdetind turbines on the transport of water

and substances is very important in the context oetivironmental conditionf the

Baltic Sea as a whole, as the aressisentiafor water exchange between the Baltic Sea
and the North Sea.

To assess the iagrated and maximum impact of the wind turbines
approximately 1200 wind turbines planned for the shallow sea area between
Germany, Denmark and Sweden were taken into account (which was the most
extensivemodelledscenario, where the wind turbines weredted at a distance

of 400-800 m after a narrow channel of 20 km ahe& diameter of the foot of

the wind turbine placed in the water was calculated to be up to)18cunording

to the study, the construction of offshore wind farms on this scale has a
relatvely small effect on water exchange in the Baltic and North Seas
maximum salinity changes in the deeper layers of the region can reach about
0.3g/kg, which is significantly lower than natural seawater salinity variation
5-10 g/kga.

22 Rennau, H.; Schimmels, S.; Burchard, @n the Effect of Structurtnduced Resistance

and Mixing on Inflows into the Baltic Sea: AuMerical Model Study. CoasEng. 2012, 60,

53i 68

2 Clark S.; Schroeder F.; Baschek Bhe influence of large offshore wind farms on the

North Sea and Baltic Seiaa comprehensive literature review. HZG REPORIL46 //

ISSN 21917833.

https://www.hzg.de/imperia/md/content/hzg/zentrale_einrichtungen/bibliothek/berichte/hzg
reports 2014/hzg_report 2014 6.pdf
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There is nadirect environmental impact of the planning solution on the salinity
or temperature of the water (except on the soil directly in contact with the.cable

4. Wi ad

The Estonian wind climate is shaped by the frequent-poessure and high
pressure alternation, awyclonic activity, characteristic of the northern part of
the temperate zone, which causes windy weather. The intensity of cyclical
activity in the Baltic Sea area depends on the general atmospheric circulation
over the Atlantic and the Eurasian continegénerally defining the speed and
direction of the wind blowing in the Estonian territory, and seasonal variability

- the strongest winds and more frequent storms are characteristic of the period
October to January, the period with the days of weaker wmtilonger lulls is
usually from May to August. The direct impact of the Baltic Sea on winds is
mainly limited to islands and coastal areas (about 10 km from the coast to the
sea and a 20 km wide inland zone), where the power of the winds gathering
speedover a wide water field gradually declines due to the obstacles in the
form of forests and hills. In addition to higher wind speeds, there are more
winds and breezes in the coastal areas compared to the hinterland. Because of
the presence of breezes, i.the land and sea winds, the direction of the wind
on the coast is often different from that of inland winds.

The average annual wind speed is 150 meters to 8.5 to 9 meters per second in
sea areas west of the islands, with gusts above 30 m/s. The aa@ragsd wind

speed in the open middle part of the Gulf of Riga is 8 to 8.5 m/s, with gusts 26
to 28 m/ s. The winds of the V2inamere
the mainland, with annual average wind speeds of less than 8 m/s, however,
gusts can st exceed 29 m/s. In the Gulf of Finland, both the wind speed and
the intensity of the gusts are clearly decreasing in the-wast direction: the

open western part of the Gulf has an average wind speed at the height of 150 m
at 88.8 m/s, eastern only # 7.5 m/s and gusts > respectively 30 m/s and
below 28 m/s.

The number of days with storm winds (>15 m/s) and strong winds is also rapidly
decreasing from the coast in the direction of inland. Offshore and windy coasts
have an average of up to 40 storewyd per year, but in the transitional coastal
zone, there are usually 42D storm days above the sea and2D0km inland,
mostly less than 10.

Long-term average wind energy (energy density, W/is 150 m high in the
central part of Gulf of Riga, averaging00-780 W/n? and 810880 W/n?
offshore west from Saaremaa, 8880 W/n? near Hiiu Island, in the Gulf of
Finland the energy density decreases in the western part (756)\W/ithe east
(550 W/n?).

Impact of the MSP

The activities proposed in theontext of Maritime Spatial Plan are not of a
scale capable of affecting the regional wind climate and have no national or
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transboundary impact on the spread of air and pollutants. Large wind farms
have the strongest local impact on the wind (speed, ternmod, direction,
mixing of air layers in the layer close to the substrate), but their impact
disappears depending on the configuration of the wind farm to be built within
7 to 9 km of the outermost wind turbin®/ind speeds are affected in offshore
wind farms and to varying degreeithin this area

A the strongest effect on wind occurs directly downwind of the wind
turbine rotor (from a few meters to twenty meters), where the kinetic
energy of the wind can theoretically decrease by up to 59.3% (Betz limit,
also expressed as a ratio or Cp = 0.58@npared to the initial, in reality
the Cp factor weighted by the frequency distribution of the wind speeds
of newer modern offshore wind turbines is between 0.3 andThé Cp
factor depends on the wind speed ahd twvind turbine is optimized to
receive maximum wind energy at speedsiof & m/s, when the Cp factor
is in the maximum range of 0.8.5 in case ofthe most efficient wind
turbines.

Due to the cubidependentelationship between wind speed agergy
(wind energy is proportional to wind speed eudnd vice versa, wind
speed is proportional to the cubic root of wind energy), the average wind
speed in and around the wind farm cannot theoretically decrease from
the Betz limit. The decrease ofind speed below the Betz limis only
possible for a short time, with a very low impact zone and in exceptional
situations (very low wind speed) where the crggstion of the wind
turbines acts athe onsitephysical obstacle to air movement (similar to

a building wall or a single trge

A the height of the wind turbinetors (which affects the wind) above sea
level is between 40 meters in the lower position and 300 meters in the
upper position of theotor during thecurrent maximum and the period
covered by the maritime spatial plahhe maximum effect remains as a
decreasing cone behind eaadtor in each individual wind turbine, and
the impact on the wind directly at sea level@ m from the lower
operating limit of theotorto the sea levglis weakly affected. The effect
is also irsignificant from the upper operating limit of the wind turbine
rotor (approximately 300 m above sea level).

It should be noted that the distance between the wind turlimasvind
farm depends on the diameter of thators (and thus indirectly on the
wind turbine power), usually between&rotor diameters ands the
theoretical energy efficiency is limited by the Betz limit (actuallith
even lowervalue Cp=0.30.4), then the real rate of wind energy
reduction in the Estonian maritime spatial planodelled with
perspective future wind turbinesotordiameter 200 m, tower height 150
m) in a rectangular park with 100 windrbines(the secalled worst case
scenariodistances ofind turbineof 4-8 diametersyemains within8.8
17.8% on average.
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The decrese in wind speed is thus smaller in proportion to the cubic
root. Only the area most affected by the wind farm was taken into
account and the area around the wind farp® kin) was excluded, where

the impact decreases very rapidly due to the absence dacsur
roughness factors (wind turbing)owever, the climatic factors that
cause the wind (and restore the wind speed and other properties) (air
pressure difference, thermal difference of the substrate and gradient) are
retaineds,

A the change in wind dir¢ion due to wind turbines occurs only due to the
general increase in surface roughness (identical to the change in surface
roughness due to transition from sea to land, forest effects, construction
effects and other physical obstacles that alter the roeglnof the
substratg andthereby to a lesser extent than, for example, the change in
forest cover on landas due to the offshore wind turbines there is no
change in the thermal properties of the substrate (the sea surface remains
free and the radiation regime and thermal properties do not chéage)
to the change in thermal properties (the sea surface renfii@a and the
radiation regime and the thermal properties do not change) and the
average change in wind direction is only 2 degrees counterclockwise,
which is insignificant as an influence on wateyw or currents.

However, the air flow behind the windrbines is more turbulent than in
the undisturbed area dtie wind farm andhis strongly just behind each
wind turbine (altitude range from 40 to 280 meters above sea level) in
the form of a cone decreasing downwind for a few hundred meters
(depending o the current wind speednd the difference in turbulence
disappears at the distance of 2 km from the wind turbiftee natural
transition in the coastal zone (from sea to land), where both the surface
roughness and the nature of the duéte change (rachtion and thermal
regime) is many times larger vertically and horizontally (at least 10 km
towards the sea and vertically within the atmospheric boundary layer)
and changes in turbulence due to land use chaljgdorestation or
clearcutting areas, denBepopulated areas, hedgesre more turbulent
than wind turbines scattered in the offshore wind fathstance of4-8

rotor diameters).

Consequently, the effect of the offshore wind farm on the wind outside the
offshore wind farm can be considered insiggant and the wind parameters
significantly affected onlylocally in the wind farm just behind the wind
turbines as a descending cone downwind ofritter. At sea levelthe impact

of wind farms on the wingland thus on marine life is insignificant, agtslight
decrease in wind speed in the wind farm immediately above the sea does not
affect the wave, thermal regime or oxygen diffusion at sea levelbatla in

and around the wind farm the climatic factors influencing wind generation (air

2The techical data of the wind turbine manufacturers (Enercon, Siemens Gamesa Renewable
Energy, MHI Vestas Offshore Wind and GE Renewable Energy) have been used in the
estimates
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pressure gradignthermal gradient) have remained unchangedthedriginal
wind characteristics are restored (similar to what happens on land betheen
areas with different surface roughnesshe wind speed and other properties
will recover due to the general regiahair pressure gradient amwdthin very
limited area (a fevkilometreg and time (a few to tens of minutes)

Air gquality may also be affected to a limited extent by ship traffic, but air
exchange on the high seas is so good that pollution levels@rexceeded
locally or regionally. Possible mitigation measures to reduce air pollution
include the use of fuels with lower sulfur content, the use of main engines with
lower NO«x emissions, and general speed limitation, which reduces the fuel
consumptiorof ships. In exceptional cases (inversion, a lull in warm weather),
ship emissions may only exceed the emission limits when stationary or
manoeuvringwith the engine running in the port/aquatic area/roadstead. The
mitigating measures, in this case, couddib particular, better logistics (shorter
downtime with the main engine running, fewer ships main engines running at
one time in port), and use of ships with a lower level of pollution

The activities proposed in the context of Maritime Spatial Plannnegnat of

a scale capable of affecting the regional wind climate and have no national or
transboundary impact on the spread of air and pollutants

4. 1.c2® coffditions

I n the Estonian marine area, at | east in
cover occurs every year. In extremely mild winters (e.g., 2007/2008), ice is
only found in Pa@&rnu Bay and the Gulfs of

2010/2011), the entire Esnian sea area is covered with ice, and even on the
west coast of Hilumaa and Saaremaa, ice is present for 30 days.

On average, P2rnu Bay, Vainamer i Sea, an
50% of the time (December 15 to May 1), but in severe winteesfigure can

be 85%. In the western and central parts of the Gulf of Finland, the ice period

is shorter- 30% on average and 60% during severe winters. However, in the

western and central parts of the Gulf of Finland, an important barrier to offshore
activities is the ice drift and its potential damage to offshore and coastal
facilities.

25 The chapter is largely based on a basic research of Maritime Spatial Plan: Arn&lysés
conditions and drawing of maps (ice probability map and ice cover duration map, worst case
scenario map based on 2010/2011, hummock ice probability map, etc.), TUT Institute of
Marine Systems, 2016
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Figure 4.1.31. Figure (a) shows the average duration of the ice season in days
20002016 at each network point. The duration of the ice season in days with
different winter scenarios: (b) mild winters average, (c) average winters
average, and (d) harsh winters average. Source: TUT Institute of Marine

Systems, 2016
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Figure 4.1.32. The figure shows the probability (%) of ice occurrence at each
point ofthe space during the period 20@016. The likelihood of ice occurring

in different winter scenarios: (b) mild winters, (c) average winters, and (d)
severe winters. (source: TTU Institute of Marine Systems, 2016

Drifting ice occurs mainly in areas with a shorter average duration of ice cover

- the western and central parts of the Gulf of Finland, the open part of the Gulf

of Riga, and the western coast of Saaremaa. In these areas, the sea is deeper,
and the coasithe does not allow ice cover to anchor permanently, such as in the
Vainamer. Sea between islands and mainl a
The western part of the Gulf of Finland (north of Hiiu County and Vormsi) is
characterized by ice flows both eagest (mean 0.02 m/s) and notsuth

(mean 0.025 m/s). Meanwhile, in the central part of the Gulf of Finland
(Paldiski to Kunda), due to the elongated shape of the Gulf of Finland, the drift
along the Gulf dominates with an average speed of up to 0.04lce/slrift is

likely to cause damage to stationary offshore installations in the western and
central parts of the Gulf of Finland and in the open part of the Gulf of Riga. In
these areas, ice fields of tens of squkitemetrescan drift at 0.23 m/s for 30

to 40 km within 48 hours.

The movement of drift ice causes the formation of hummock ice, which makes
it difficult for ships to move during the winter. The analyzed data show that a
significant number of hummocks were formed in the border areas of fast ice
where drift ice was piled up/pushed by wind and currents. In severe winters,
hummocks can occur in most marine areas of Estonia, including the western
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Gulf of Finland, where they can persist for a period of 30 days. The areas most
affected by the hummosk ar e P2rnu Bay, Vainamer.i, an
areas also have the longest ice cover duration

Impact of the MSP

In the western and central parts of the Gulf of Finland and in the opening of the
Gulf of Riga, drift ice and the potential damage to bffee and coastal
structures are important barriers to maritime activities. Due to the ice
conditions, it is necessary to take into account, with more precise designs of
facilities (wind turbine type, fish farms, etc.) for the marine area or at the
projectlevel that the facilities need to be more resilient to the impacts of ice.

In connection with the formation of ice cover and the movement of hummock
ice, it is also necessary to protect the proposed submarine cables in the shallow
coastal area in such aaw that the cable cannot be broken by the ice. One way
to protect the cables from ice would be to immerse them in seabed sediments
or to bury the cables. This ensures the safety of wind farms, fish farming
facilities, etc., and avoids environmental risks.

In the stage of drawing up the Maritime Spatial Plan, it will not be known, due
to the strategic nature of the plan, what the specific solutions will be for the
proposed activities, e.g., traffic load related to the maintenance of wind farms
(icebreaking wrks) or possible changes to the sea ice mobility and their
consequences, e.g., on seals, as animals may gather for farrowing on fairways
maintained by icebreakers or in wind farms with the standing ice. Therefore, at
the project level of the proposed adties, it is necessary to assess how the
proposed activity, in synergy with other similar development activities, will
have an impact on ice cover changes and sea ice mobility. Also, what is the
impact of icebreaking activities during the ice period

The proposed activities of the maritime spatial plan will not affect regional ice
conditions.

ENVIRONMENTAL MEASURES :

1. In connection with the formation of ice cover and the movement of
hummock ice, it is also necessary to protect the propasdxnarine
cables in the shallow coastal area in such a way that the cable cannot be
broken by the ice

2. Upon more precise design of facilities (wind turbine type, fish farms,
etc.) for the marine area or at the project level, that the facilities need to
be more resilient to the risks arising from ice conditions

3. At the project level of the proposed activities, it is necessary to assess
how the proposed activity, in synergy with other similar development
activities, will have an impact on ice cover changed sa@a ice mobility.
Also, what is the impact of iebreaking activities during the ice period
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4. Wad& es and currents

The currents of the Baltic Sea depend on the direction and strength of the wind.
Water flow along the Estonian coast in the eastern direction is more common.
The water level is raised by strong western winds and lowered by east winds.
In extreme cases, faiuations have beeni 2.5 m above and 1.2 m below the
mean water level. The wave height is usuallf in, the offshore wave height

is 56 m during a storm, and up to 10 m during an exceptional western storm.
The wave height is 6 meters in the Gulf of Fimdlaand 34 meters in the Gulf

of Riga. Temporary, shoiterm elevations and decreases in water levels depend
on the topography of the coast and local wind conditions. Changes in water
levels are smallest on the offshore coast and increasing towards teengaart

of the Gulf of Finland.

The characteristic current velocity in the surface layer of the Estonian marine
area is 1020 cm/s. However, currents are highly volatile and highly dependent
on the local wind. The inertia period, the period of BaltiaSelfoscillation,

and mesomastic processes (synoptic scale) dominate the variability. Maximum
current velocities in excess of 1 m/s have been recorded for occasional strong
coastal jets in the straits (e.g., Suur Strait) and along the coast (e.g., fGulf o
Finland). As the sea area is vertically stratified during the summer months, the
vertical distribution of currents is also characterized by stratification. It is
important to note that in the deeper layers of the sea (including near the seabed),
currentsof 40-50 cm/s may occur

Impact of the MSP

Offshore installations, including aquaculture installations, wind turbines and
the associated infrastructure, where waves, currents and mixing in the
immediate vicinity are directly affected by obstacles placed in the water. The
concomitant effects are rather local and, in case of aquaculture facilities,
depend on thehosentechnology.

The areas suitable for the development of wind energy found in the Estonian
maritime spatial plan are dominated by weatdstablecurrents caused by winds.
Long-term effects on currents/ecosystems due to changes in wind
characteristics within 10 km of thefehore wind farmis insignificant asthe
changes in wind speed as an average of the wind farm area are very small due
to the sparse location of the wind turbineéise( distance between wind turbines

is 4-8 rotor diameters)the wind energy affecting th@fmation of waves at sea
level (40 m above sea level below the wind turbro¢ors) is reduced by less

than 5% for a park with 100 wind turbines (200rator, wind turbine spacing
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4 diameters, tower height 150 m, rectangudarangemenin the worst case
scenarioys.

This decrease in speed, combined with a 2 degree change in direction, cannot
significantly change the generation, direction, or intensity of wind currents.
Considering the distance between the wind turbine8 (dtor diameters) and

the largest diameter variant of the foundatiofgravitational foundation,
diameter of the widest part of the cone foot is expected to b605M for
potential 10+ MW wind turbines, up to a maximum of 100 m)is possible

only in theworstcasescenario invery shallow water, where the foundation is
cylindrical instead of a truncated cone. The Estonian maritime spatial plan
excludes the construction of wind turbines closer than 6 nautical miles (approx.
11.1 km) to the coast. (S&thapters4.1.1 and 4.1.2).

In case of the ratio between such an obstacle and the area open to the movement
of water, it is not possible to have a significant adverse effgctonsidering

the speed of wateftow in the currents. Other results ofodellingthe impact

of offshore wind farm foundations in the Baltic Sea have provided a similar
assessment

There are no permanent changes in wind speed, directional turbulence and other
characteristics due to the wind farm: the changes disappear outside ttie win
farm within 729 km downwind and within 1 knmeadvind at the latestAt the

same time the climatic factors affecting the wind characteristics of the wind
farm are not affectedhich ensures the full recovery of wind properties outside
the area ofnfluence of the wind farm, as well as the aredlasf wind farm after

its liquidation for a longer period of time.

However, the impact of wind turbines on water flow and currents has so far
been considered to be insignificant and local. The activities platyethe
planning solution do not have a significant impact on the waves and currents;
the impacts on the facilities tend to remain lo¢Also check chapted.1.2
Wind).

The activities planned by the planning solution do not have a significant impact
on the waves and currents, the effects in case of facilities tend to remain local

4. WaG er qual ity

Seawater quality refers to the set of values and status estimates used to assess
the status of seawater. The quality (status) of seawater is assessed through a

26 The significance assessment is agreed, the 5% 189 limits are more widely used in
science. Thus, the phenomenon should be affected by at least 5% or 10%, and this difference
should be in addition to the natural variability.

27 Rennau, H., 2011Natural, numerical and structurenduced mixing indense gravity
currents: idealised and realistic model studies. PhD thesis, Uni Rostuottks://www.io
warnemuende.de/tl_files/staff/burchard/pdf/thesis _hannes.pdf
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number of different assessment instruments, depending on the geographical
coverage of seawaterithin the scope of different legal instruments. In Estonia,
the methodology for assessing seawater quality differs between coastal waters
(up to 1 m from the coastline towards the high seas from the datum line) and
offshore. Estimates of coastal water sgfare based on the evaluation matrix

of the EU Water Framework Directive (Estonia's own assessment system is
provided by the Minister of the Environment Regulation Na).

The aggregate status used to characterize coastal waters consists of two
componats - the ecological status and chemical status. Depending on the
magnitude of the human impact, the ecological status of coastal bodies of water
iIs assessed on a-fgoint scale: from very good status with little or no
anthropogenic changes to biologicalatis to very poor status (biological
parameters deviate very much from the reference conditions, or there is no
biota). The biological parameters assessed are divided into three ‘'quality
elements': phytoplankton, benthic flora, and benthic fauna. The pdlyand
chemical parameters of the seawater (nutrient concentrations and water
transparency) are additional parameters used to explain the state of the
biological parameters and the causes of the changes. The chemical status of a
body of water is assessed a 2point scale: good priority pollutants are below

a threshold value established as an ecological quality standard; -pibr
content of the priority substance is above the quality stardard

The hydromorphological quality indicators for determmigi the ecological
status class othe coastal water body are the bottom surface load irafethe
coastal waterbody abbr evi at i aoastinPlbad Indexofthedcoastal
water body(abbreviationRAKI), which are calculatedby using the following
indicators: naturalness of currents, alternation of water depth and its
naturalness, naturalness of the bottom in different ecological zones and the rate
of anthropogenic changes in the coastline.

The official assessment of the ecological amglgregatestatus ofthe Estonian
coastal waters dates from 2019. Accordinglie latterthe ecological status of

the Estonian coastal water reservoiabl{reviation RVK) in Haapsalu Bay and
Matsalu Bay is poor, thesa t umsoderad@ ftase of RVK oMuugaTallinn-
Kakum?2e aonfd PRMKAIlothBracgastal waters are "moderate"”. The
assessment of the overall status is "poor" for all coastal water bodies (Figure
4.1.51 and Figure 4.12.). The ecologicalas well as chemicalstatus of
coastal water bodies is also providegparately, by single coastal water bodies

in the respectivannualreports of the National Environmental Monitoring and

2Regul ation No. 19 of the Minister of the Enviro
water bodies, procedure for determining surface water bodies and territorial sea status classes,

valuesof quality indicators of ecological status classes of surfaater bodies and valuex

quality indicatorsof nors ur f ace water bodiesd (hereinafter Rec

29 https://Iwww.keskkonnaagentuur.edbégsmarqid
tegevused/vesi/meri/rannikuveekogumgeisund
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is displayed in the map application of water bodies of the Environment

Agency®.
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Figure 4.1.51. Ecological status of Estonian coastal water bodies based on

2019 assessment (Source: Environment Aggncy
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Figure 4.1.52. Aggregate status of Estonian coastal water bodies based on
2019 assessment (Sourdemvironment Agency
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Marine areas outside the coastal zone are assessed according to the guidelines
of the EU Marine Strategy Framework Directive. The MSFD describes the
status of a marine area on the basis of elé&veadEnvironmenal Status GEA)
attributes, of which Indicatr 5 includes indicators of eutrophication.

Eutrophication is one of the biggest environmental problems in the Baltic Sea
today. Eutrophication is caused by the accumulation of nutrients (especially
nitrogen and phosphorus compounds) in the marine enwiesrt. Due to the
nature of the Baltic Sea basin (located in a rainy climate zone, intensive land
use) and hydrological features (water exchange with the ocean is very limited,
long water retention time is up to 30 years), nutrient accumulation in thecBalti
Sea environment is also a natural process, fueled by human activity. The
manifestations of eutrophication are a number of simple and complex
symptoms, both by individual ecosystem components and at the level of the
ecosystem as a whole, including bothspitve (high secondary production
including planktonic fish biomass) and numerous negative (increased primary
production- algal blooms, deficiency of oxygen in the demersal water layers,

depletion of species diversity) and other phenomena

The state of th eutrophication of the Estonian marine area has been extensively
evaluated in the context of reporting under the EU Marine Strategy Framework

HENDRIKSON & KO
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Directive (TUT MSI, 2017). The status assessment methodology is based on

a comparison of measured values wittegietermined threshold values and is
reported on a fivelass scale similar to the Water Framework Directive
methodology. The units of assessment are the coastal water bodies and the
distribution of the high sea areas according to the HELCOM division.
Corresponding threshold values are determined either by Estonia's own
regulation or according to the values used by relevant HELCOM working
groups

Nitrogen and phosphorus indicators were evaluated as for nutrient
concentrations in seawater. Assessments oftaba nitrogen concentration in
summer were generally in the good and poor classes. Assessments of the total
nitrogen concentration in summer were generally in the poor, bad, and very bad
classes. The three coastal water bodies between the mainland earsdatinds

and the northern basin of the Baltic Proper were assessed to be in very poor
status. Assessments of winter concentrations of inorganic nitrogen were mostly
in the poor and very poor class. Nine coastal water bodies were not assessed
due to the lak of monitoring data. Assessments of the state of winter phosphate
concentrations were mostly in a very poor class. Also, nine coastal water bodies
were not assessed due to the lack of monitoring data. Water bodies to the west
of the mouth of the Gulf oFinland were in a very poor state

The nutrients of the Estonian coastal seawater come from many different
sources. Lantdased sources play a greater role in the areas closer to the coast,
while in the case of offshore areas, the movement of seawatehamkthange

of water between the various basins of the Baltic Sea are of greater importance

Uldiasmmastik (TN) seisund 2011.2016 Uldfosfor (TP) seisund 2011-2016
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B HALB (3) B HALE ()

B VAGA HALS (0) GOF ) Bl VAGA HALB (7)

Puudub (0) *n Yo Puudub (0)

SLEL merestrateegia raamdirektiivi (2008/ 56/ E} ) ko
teemadel eutrofeerumine j a h¢drograafilised mu ut
https://www.envir.e/sites/default/files/d5_d7.pdf
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Figure 4.1.53. Estimates of the status of the Estonian marine area based on
four nutrient indicators in 202016 (Source: TUT MSI, 2037

Condition assessments based on chlorophydontent (mg/rf) were mostly in

the poor category, with four water bodies also in a very bad class (Figure 4.1.5
4). In water bodies where the GES (Good Environmental Status) for this
indicator has been achievethis may be due to the fact that data have only
been collected once every six years. In general, there is a discrepancy between
estimates for coastal and offshore areas. The difference may be due to the data
aggregation methodology since arithmetic avelsagre used in offshore areas

and median averages in coastal areas.

Assessments of phytoplankton biomass (my)/mstatus were mostly in the
moderate, poor, and very poor class, with good status achieved in three coastal
water bodies. The variability in @states of water bodies in the Gulf of Finland
may also be due to the frequency of data collection (some water bodies are not
adequately covered by monitoring and estimates are based on a small amount
of datg.

Kiorofull-a selsund 2011-2016 Fltoplankton] blomass selsund 2011-2016
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Figure 4.1.54. Statusassessments of phytoplrankton indicators (chlorophyll a
and phytoplankton biomass) in the Estonian marine area according to MSFD
reporting (Source TUT MSI 2037

%% | RAHANDUSMINISTEERIUM @ HENDRIKSON KO



Estonian Maritime Spatial Plan Impact Assessnirayort 48

The status assessments based on the transparency of the seawater (Secchi depth)
were mostly inthe poor class, with four bodies of water also in bad, three in
very bad, and two in the good class (Figure 483)5Again, two coastal water
bodies of the Gulf of Finland qualified for a good class, where only one year of
monitoring was performed duringhe assessment period, and thus this
assessment is of low reliability. Three indicators were considered as indicators
based on the oxygen concentration of seawater: the Deepwater Oxygen
Deficiency Indicator, the oxygen content of the demersal water o$hladow
coastal sea, and the oxygen consumption in the deepwater layer. Estimates were
given only for the DeefWater Oxygen Deficiency Indicator, as there is no
common methodology or monitoring data for the other two indicators. The
results again showed rderate status for offshore areas

Stvavee hapniku puudujadk seisund 2011-2016
I VAGA HEA (0)

HEA (0)

KESINE (2)

Secchi sUgavus seisund 20112016
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Figure 4.1.55. Status assessment of water transparency and oxygen
concentratioAbased indicators in Estonian marine area according to MSFD
reporting (Source TUT MSI 2037

In addition to the above, a numberinflicators used mainly for shallow coastal
waters were used to provide an overall assessment of eutrophication, such as
A the proportion of opportunistic species in benthic communities

depth distribution of benthic vegetation

depthdistribution of bladderwrack

percentage of perennial species in communjties

zoobenthos community index

soft-bottom benthic fauna

> > > > >

The status estimates for all of the abewentioned indicators were
significantly better than those based on physical dmehdcal parameters.

The aggregate assessment of eutrophication (Figure-8)lvéas obtained by
aggregating the assessment results of the individual indicators according to the
methodology used in the HELCOM HOLAS eutrophication report. According
to the aggregate assessment, the Estonian marine area is divided into "very
bad,” "bad,” and "poor" status classes, which is dominated by the "bad" status
class
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Figure 4.1.56. The @neral assessment of the state of eutrophication

(aggregated assessment of all indicators) for the Estonian marine area
according to theGES assessment of the Estonian marine area according to
MSFD (source TUT MSI 2017

Impact of the MSP

Inthe caseofte shall ow coast al sea and the Vair
that the main influencers of the condition are on land, and the impact itself is
manifested through the nutrient flow from inland. In the offshore area, water
exchange with other marine areasd the overall level of eutrophication in the

Baltic Sea are the major influencing factors.

The impact of the proposed planning solution on a larger scale (assessment
units at the level of offshore or coastal water bodies) is likely to be very
minimal since the spatial activities foreseen in the planning are all local and
have very little impact on the larger scale nutrient flows. None of the status
assessments at the assessment unit level are likely to be affected by any of the
activities provded by the planning (in any case, the status class of the spatial
assessment unit will not change due to the planned activity).

At the same time, several proposed activities (e.g., the establishment of fish
farming, installation of wind turbines, etc.) Whave a shorterm or spatially
limited impact on water quality. For example, there can be a certain impact on
water quality during the construction phase of the wind farm, where the
following earthworks are carried out: leveling the bottom where necgsdar

the location of each wind turbine installation, stabilizing the foundation base
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with the filling, filling the foundation cone with sand and laying the cable. For
all operations causing bottom disturbances, the impact on water quality will
depend on te amount and quality of sediment discharged from the bottom to
the water column and the prevailing hydrodynamic conditions. The impact on
water quality during the construction phase of the wind farm andcHide
corridoreis negative but is likely to bensignificant due to its shoiterm and

local impact and small impact compared to natural variability and other human
activities. At the licensing level, it is necessary to assess the impact of the
proposed activities on a sHgy-site basis and to providenore specific
measures to reduce the adverse impacts.

In mining, the main impact on water quality is the generation of suspended
matter in the water column. More specific measures to minimize impact must
be foreseen in the extraction licensing process.

Large-scale changes in water quality may be associated with fish farms. Impact
from the fish farm can be divided into local and largerle processes, which
require different approaches and depend on the precise size and technology of
the fish farm being planed

With open fish cages that today are the most commonly used, the biggest
contributor is the nutrient leaking from the fish cage (nitrogen and phosphorus),
which is released into the environment in very different formfged, fish
excrement, and fisimucus. Local nutrient and organic matter accumulation
cause significant problems in the immediate vicinity of the cages. At the same
time, in offshore conditions where water movement is intense, this local impact
is negligible as substances leaking frome tcages are dispersed over large sea
areas

Local impact is related to adverse events due to increased nutrient
concentrations. These include, for example, increased organic matter content
in the seabed below fish cages, oxygen depletion, loss of biatiegased water
nutrition, the proliferation of pelagic micralgae, changes in macalgae and
invertebrate communities, and mass exchanges in the immediate vicinity of
opportunistic species. Depending on the specific location of the development
and/or exsting pressures, the extent and nature of local changes/impact may
vary widely. Therefore, the assessment of the impacts of a particular fish farm
should take into account, in particular, the technological features of the fish
farm and all local feature®.g., the character of the coastal slope, the openness
aspect) and hydrological conditions (the nature of tides and waves) affecting
the movement of nutrients released from the fish cage in the marine
environment (including the rate of nutrient dissoluiio

Measures which directly affect the availability of nutrients in the water column
are suitable for mitigating local impacts. These may include algae and shellfish
farming near fish cages, technological techniques to prevent nutrient leaching
from the ish cage (for example, collecting feed residues and feces in or in the
immediate vicinity of the cage) as well as chemical bonding or more efficient
dilution of fish farming nutrients. Such measures will make it possible to reduce
the negative impacts ohé added nutrient flow in the immediate vicinity of the
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fish farm. It is important to consider the development and location specifics.
The intensity of the negative impacts is highly dependent on the fish farm's own
parameters and natural conditions in fhenediate vicinity of the fish cage.
Negative environmental impact is particularly likely to occur in sea areas with
limited water exchange (nearshore locations, locations hidden from the wind,
narrow and deep bays, extensive shallpw€onsequently, during the
preparation of the planning solution, unsuitable or excluding areas for the
development of the fish farmrgsulting fromthe worst technological scenario)
have been identified due to the precautionary principle. In the courseeof th
planning solutionthe protected natural objects were identified as unsuitable
areas for fish farmingincluding Natura network areas, with the aim of
excluding any possible adverse effectstbaprotected natural valugsee also
Chapter 2). In additin, the planning solution directs the establishment of fish
farms to deeper (> 5 m) and more open sea areas in order to reduce the local
impact of pollution. In the deeper sea areas nutrients are better dispersed due
to the intensive movement of water, addition, the deeper sea areas usually
have less affected biota (seabed habitats, fish spawning grounds, etc.).

The purpose of the maritime spatial plan is to promote the development of the
blue maritime economy and nutriemeutral aquaculture,e. the ondition of

the marine environmenshould not deteriorate as a result of the planned
activities. The impact of aquaculture, including fish farming, depends largely
on the technology chosen and the specigisivated The aquaculture sector is
undergoing rpid technological developmené.(g.semienclosed orboard fish
farming systems, closed cages, etc.), which has the potential to develop
nutrientneutral and nutrieatemoving aquaculture. The selection of fish
farming technology and the assessment ofdheironmental impactselated to

this activityis carried out at the level afuthorization

Largescale processes include nutrient balances in sea basins, which depend on
the total nutrient load in the Baltic Sea on the one hand and on clifaatiars

on the other. The latter determines the movement of nutrients between marine
sediments and the water column. It is also important to understand the natural
dynamics of nutrient loads in the basin, which, as a rule, depends on climatic
and other lage-scale factors. For example, the overall nutrient load in the
north-eastern part of the Baltic Sea is directly related to the amount of
precipitation in the region, and the resulting difference in nutrient loads
between years can be dozens of percent

There are other ways of smoothing out laigmale processes to maintain the
overall nutrient balance of the basin. In particular, activities that take into
account the overall metabolism, such as the use of local feed (production of
fish feed from raw mateais from the same basin) are suitable measures.
Alternative solutions to balance the nutrient balance of the basin can also be
used as compensatory or mitigation measures. For example, more most
effective nutrients removal options can be developed foother nutrient load
sources flowing into the same basin drains into nutrient loading sources can
contribute in more efficient treatment of the settlement and industrial
wastewater, reduction of agricultural burden resulting from the land use or
other optims of removal of nutrients from the marine environment, such as
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additional fishing? or picking of coastal rejects. It is important to understand

the magnitude of the impact of all processes and measures, i.e., larger basins
need to consider théransport of nutrients and water between basins, the
metabolism between the water column and the seabed. A more detailed national
analysis is needed because without adequate assessment of water exchange, and
nutrient flows between different parts of theaseadequate regional measures
(e.g., by coastal bodies of water) cannot be proposed, which in turn can lead to
inefficient use of resources and unreasonable fish farming costs. On the basis
of a more detailed study, it is possible to assess the importditbe proposed

load on the marine environment in the context of a natural process

The development of algae and shellfish farming has the potential to contribute
to the achievement and maintenance of the good status of the marine
environment by contributig to the removal of nutrients from the marine
environment. Based on the average growth rate of shellfish, it is already
possible to remove 35 tons of nitrogen and 2.7 tons of phosphorus perdf km
marine waters from the coastal area of West Estonibheaestimated rate of one
year. In addition to nutrient removal, this shell farm significantly increases the
transparency of water within a radius of about 1%2kand reduces the risk of
local algal blooms due to, for example, fish farming or other humainities

that add nutrients to the marine environment. Consequently, it is prudent to
place shellfish farms in the vicinity of fish farms in the coastal sea, as this
combination can compensate for the nutrient fluxes from fish farms to the sea
and keep thewvater in the vicinity of the fish farm transparent. However, it
should be borne in mind that shellfish farming, and algae farming may, in some
cases, also have negative impacts such as localraueition of the seabed, but
such impacts are smaller in magude than similar environmental impacts of
fish farms*34. The plan, therefore, favors algae and shellfish farming as a
measure to mitigate the impacts of other activities (e.g., fish farming) and does
not preclude their creation in protectaedtural areas where aquaculture could
also help to improve the status of the marine environment. However, the
development of shellfish and algae cultivation in protected areas must be
guided primarily by the conservation objectives of the protected aré&hsn

32 Developing measures to compensate for nitrogen and phosphorus loads directed to the sea
through fish farming; J.Kotta, R.Eschbaum, G.Martin, University of Tartu 2019

¥Kotta, J.; Futter, M. ;t&apsiM,; ABarhoweaeysbBgR,; KE
Bergstr?°m, P. ; Bobsi en, . D2 az, E. ; Her k¢l K. ;
Krost, P.; Lindahl, o. ; Lindegart h, M., -Lyngsgaart
Kotta, H.; Orlova, M.; Skov, HRi s sanen, J. Giaul ys, A. Vi dakov

Response to a letter to editor regarding Kotta et al. 2020: Cleaning up seas using blue growth
initiatives: Mussel farming for eutrophication control in the Baltic Sea. STOTEOD,
136144.

34 Andreas Holbach, Marie Maar, Karen Timmermann, Daniel Taylor. 2@2€8patial model
for nutrient mitigation potential of blue mussel farms in the western Baltic Sea. Science of
The Total Environment/36,139624.
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legislation applicable therein, and therefore the plan requires that the impact be
specified in cooperation with the Environmental Baard

The impact on water quality during the construction phase of the wind farm and
the cable corridoras negativebut insignificant due to its sheterm and local
Impact and its impact is small compared to natural variability and other human
activities

Largescale changes in water quality may be associated with establishment of
fish farms. Fish farm effects can besidied into local and largscale processes
that require different approaches. The development of algae and shellfish
farming has the potential to contribute to the achievement and maintenance of
good status of the marine environment by contributing to rti@oval of
nutrients from the marine environmefterefore, the planning solution should
favour multitrophic aquaculture.

The impact of the proposed planning solution on a larger scale (assessment
units at the level of offshore areas or coastal watelidx) is not relevant since

the spatial activities foreseen in the planning are all local and have very little
impact on the larger scale nutrient flowtkerefore, the implementation of the
maritime spatial plan does not foresee the occurrence of signifiadverse
effects by implementing the envisaged environmental measures and
recommendations at the level afithorization

ENVIRONMENTAL MEASURES :

1. Possible measures to mitigate the impact of the planned activities on the
water quality in theEstonian marine area are very area and activity
specific and should be envisaged in the planning of each specific
development project. At the licensing level, it is necessary to assess the
impacts of the proposed activities on a ditesite basis and torpvide
more specific measures to minimize the adverse effects

2. The effects of wind farms during constructiaml be shoritermand can
be mitigated by technical measures proposed at the project [€hel
installation of wind turbines does not have a ilagteffect on water
quality. However, at the level of authorization, the effects of the
proposed activitieshouldbe assessed on a shg-site basis and, where
necessary, more specific measurg@sould be taken to minimize the
significant adverse effects.

3. The main impact of mining on water quality is the generation of
suspended matter in the water column. More specific measures to
minimize impacts must be foreseen in the licencing pracess

4. The impact of aquaculture, including fish farming, depends to gelar
extent on the technology chosen and the specidsvated The fish
farming sector is undergoing rapid technological developmeng.(
semtenclosed ofboard fish farming systems, closed cages, etc.), which
enablego develop nutriertemoving aquaculire. The selection of fish
farming technology and the assessment of the environmental impacts of
this activity iscarried out at the level cduthorization Nutrientneutral
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aquaculture should b&avoured i.e. the proposed activityshould not
lead tothe deterioration of the marine environment.

5. Measures that directly affect the availability of nutrients to the water
column are appropriate to mitigate the local effects of the fish farm.
These may include algae and shellfish farming near fish cages,
technolagical techniques to prevent nutrient leaching from the fish cage
(for example, collecting feed residues and feces in or in the immediate
vicinity of the cage) as well as chemical bonding or more efficient
dilution of fish farming nutrients. Further meassréo minimize the
impact must be foreseen in the licensing process

PROPOSALS FOR THE ACTION PLAN:

1. Understanding the magnitude of the effects of all processes and
measures is important to smoothing out lasgpale processes in fish
farms. Larger basins mtsake into account the transport of nutrients
and water between basins, the metabolism between the water column and
the seabed. A more detailed national analysis is needed because without
adequate assessment of water exchange and nutrient flows between
different parts of the sea, adequate regional measures (e.g., by coastal
bodies of water) cannot be proposed, which in turn can lead to inefficient
use of resources and unreasonable fish farming costs

4.2HABITATS AND BIOTA

4. Fikh

Due to the low and variable salinity in the Baltic Sea, spreading of fish of both
marine and freshwater origin is prevented, and therefore the number of species
is lower than in the sea with normal salinity. At the same time, the fish
populations of the Bléic Sea are numerous, which is characterized by the fact
that about 1% of the total catch of the world's sea is caught here. One of the
main assets of the Baltic Sea is its fish stock.

There are about 30 species of marine fish in Estonian waters, 10espsfc
migratory fish, and about 20 species of freshwater fish in the coastal sea. These
three groups may be further subdivided into different groups according to
origin, systematics, the importance of fisheries and nature conservation,
reproductive biolog, etc. However, species still have very different
preferences for habitats and spawning grounds: while some species require
deeper areas of the Baltic Sea for spawning, depending on their oxygen and
salinity conditions, other species depend on free pastagfreshwater spawns

or spawn at different depths at the coastal area, due to different preferences in
terms of temperature, salinity, substrate, etc.

Many fish species in the Baltic Sea live under stress due to the local salinity
and temperature, whicimakes them more sensitive to environmental changes.
And as elsewhere in the world and in the Baltic Sea, Estonian fish fauna is
mainly affected by human activity, which has resulted in a decrease in both
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species richness and the abundance of most fistiespeln addition to fishing,
there are other human activities that affect fish abundance in the Baltic Sea,
such as migration barriers on rivers flowing into the Baltic Sea and river
pollution, which are a limiting factor for many fish species in the iBafiea.
Anoxia in the deeper areas of the Baltic Sea is primarily affected by nutrient
inflows resulting from land use, and the proportion of the pollution load
resulting from the use of marine is still low. However, it is an important
problem for fish spaning in the deeper areas of the Baltic Sea, such as cod
and flounder, so it is important that marine area use does not increase the
concentration of biogenes

Thevastmajority of the indicators of the Marine Strategy Framework Directive
for fish in thestate of the Estonian marine environment in 2018d not meet

the level of good environmental status, which was mainly due to overfishing,
but also the situation of spawning grounds for salmon femdhder. There are
also speciegndangered anthe ones with limited spreath our waters, such as
whitefish, whose scarce extinct local populations could be fatally affected by
even the smallestamage tdhe spawning grounds.

In general, shallow coastal waters (less than 15 m) and offshore shoals &re mor
important for fish than sea areas. Most spawning grounds and juvenile fish
breeding sites are located in the shallower coastal areas (up to 5 m), or they are
crossed by species heading for spawning in freshwaterckFigure4.2.1-3 to
4.2.1-6). More open sea areas with depths> 5 m may be spawning grounds for
Baltic herring(checkFigure4.2.1-1) and Baltic flounde(Figure4.2.1- 2). The
deepest areas of the Estonian EEZ are generally unsuitable for spawning
because they lack the conditionshe required salinity and oxygen regimes
necessary for spawning sea fish (cod, flounder, sfoa¢ckFigure4.2.1-6 to
4.2.1-8). For several fish species, information has been gathered from the
researchers in the Baltic Sea region within the HELCOM Pan8&ttpe
projectbased on available dateho have mapped the key habitats and spawning
grounds for more important fish speciggsusing model% that take into account
speciesspecific criteria for different fish species, such as salinity, depth,
exposure to waves, extent of the photic zomater transparency, etc. (see
figures below). These amodelledmap layers that indicate potential spawning
grounds based on previous research and knowledge that there are natural
conditions for spawning in these areas.

35 Estonian Maritime Institute, University of Tartu.The state of the Estonian marine
environment 2018". Reptr2018.https://www.envir.ee/sites/de
fault/files/mere_seisund_2018.pdf

% The maps prepared based on the models have been validated by experts of the relevant
species and caitries.
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Figure 4.2.1-1. Potential spawning grounds for herring (source: Pan Baltic
Scope)
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Figure 4.2.1-2. Patential spawning grounds for Baltilounder (source: Pan

Baltic Scope)
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Figure 4.2.1-4. Patential spawning groundsor pikeperch(source: Pan Baltic
Scope)
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Figure 4.2.1-5. Patential spawning grounds foflounder (source: Pan Baltic
Scope)
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Figure 4.2.1-6. Potential spawning grounds for sprat (source: Pan Baltic Scope)
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Figure 4.2.1-7. Potential spawning grounds for c@slource: Pan Baltic Scope)
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Figure 4.2.1-8. Potential spawning grounds for Europdiunder(source: Pan
Baltic Scope)
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Impact of the MSP

As fish are distributed throughout the marine area, most marine activities
interact with fish andisheries. Many traditional uses of the marine area have,
over the years, achieved a balance and it has been established by law how the
use of the marine area is permitted (including minimal or no damage to the fish)
whereas, in case of a threat, procedom@nitoring and surveillance have been
provided. Such uses of the marine area include maritime transport with the
construction and dredging of ports, dumping, and selection of new dumping
areas, use of deposits, and other marine area use with a longamadibese

uses will not increase significantly according to the Maritime Spatial Plan, and
therefore the implementation of the Maritime Spatial Plan will not lead to
greater and uncontrolled impact on the fisheries. The most important aspect of
these acitiities is to ensure that, when altering the seabed, the potential fish
spawning areas are taken into account

Another important aspect that needs to be considered is the suspended matter
and its spread, which can kill the offspring of fish even when setttin the
spawn and larvae further away from the marine area being manipulated.
Therefore, in addition to the immediate spawning grounds, the distribution of
suspended matter must be taken into account when altering the seabed. No
environmental license igenerally granted for the use of marine areas that
release significant suspended matter into the water column during the fish
spawning period

According to the Maritime Spatial Plan, areas suitable for the development of
wind energy areenvisaged to be soewhat offshore and in deeper areas of the
sea. Largescale fish farming is also conditionally directed to deeper sea areas.
Given that the majority of fish spawning grounds and juvenile fish feeding
grounds are located in the shallow waters, and coastakaup to 5 m in depth)

or they are passed through by species heading for spawning in freshwater,
conservation of these areas is essential for the sake of maintaining and
reproduction of the good status of fish stocks, and this Impact Assessment
Report, herefore, recommends that offshore fish farms be established in the
marine areas with the depths of at least $chmeckFigure4.2.1-9).
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Figure 4.2.1-9. Sensitive areas for fish (potential spawning grounds important
for young marine fish

Based on the knowledge of the depth preferences of the spawning grounds of
commercially important fish species (Baltilounderup to ~ 30 m, herring ~

15 m), salinity data and some other spawngrgund criteria, the potential
spawning grounds of thBaltic floundermodelledwithin the Pan Baltic Scope
project (Figure 4.2.41 and 4.2.1-2) and to some extent also herring spawning
groundsoverlapwith the energy production areas and deeper sea areas suitable

for fish farming in the draft plan.

The mtential spawning grounds overlapping with wind energy development
areas need to be further investigated atahthorizationlevel to determine the
extent to which these or some other species actually spawn in the areas
concerned or the importance thife spawning grounds within the proposed area.
To this end, the maritime spatial plan stipulates that when planthegew
activities in the maritime area, ghouldbe ensured during thauthorization
procedure that there will be no significant adverse g@nthefish spawning

grounds.

For some new and intensifying uses of the marine space, such as energy
production, aquaculture, and recreational industries, there is little experience

of environmental impact assessment angpest evaluation. Experiencéom

other marine areas are helpful, although there are few analogs in the Baltic Sea,

especially those with a long histary
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In 2020 M. Rohtla has completed a review and analysis of the literature entitled
i P o s simpladtseofoffshore wind farms plannedin Estonia onfish in the
Bal t i &, byusimgdhereports and research articles describing the results
of research conducted primarily in the North Sea as well as elsevalsettee
sources of literatureThe following assessment of the impactwihd farms on

fish is largely based on the assessments and conclusionslpdin M. Rohtla's
report.

The impactgelated tothe construction of offshore wind farms are divided into
the impacts ofconstruction, operation and dismantling. The operatiomal a
physical impacts are related to the location of the wind farm and submarine
cable However, the operational noise of the wind turbines and the
electromagnetic fields of the submarine cables during the operation phase of
the wind turbinesalso have an imact on the fish According to current
knowledge the biggest potential negative impacts of the planned offshore wind
farms on the Estonian coastal sea are probably the activities during construction
and dismantling works.

The nstruction work may be accgmanied by construction noise and
unfavaurable effects on the fish due tbhe suspended matter generated during
earthworks. Although construction and dismantling works are relatively short
termin nature, these activities involve significant environmentatuwbances
other than increased noise levedsd.due to increased shipaffic), such aghe
installation ofgravity-based foundationand the burial of electrical cables on
the seabed will rdloat sediments from the seabed, which could lead to the
death of fish in their early stages of developmaéittus, it has been found that
such work should be carried odtring the periodhere isno reproduction of
fish and juveniles are able to leave the area(in mid-summer}ys.

The impact of construction noise associated with the construction, operation
and dismantling phase of offshore wind farms is the most extensive, but in case
of the planned offshore wind farms in Estonia it is not so acute due to the
planned use ofjravity-based foundationshat do not requirghe drilling or
ramming of the seabedf the tower The operating noise of wind turbines is
more or less constant, but (deperglion the strength of the wind) it is still
relatively quiet compared to, for example, ship noise. In general, scientists are
currently of the opinion that the operating noise of wind turbines can only
disturb fish in the immediate vicinity of wind turbinesd that there are no
significant negative effects. The resultstberecently published noisienpact
modelling have alsoindicatedthat the construction and operating noise from

37 potential impacts of offshore wind farms planned for Estonia on fish in the Baltic Sea
(University of Tartu, 2020)
https://www.kalateave.ee/images/pdf/Uuringud/Eestisse_planeeritavate _avamere_tuuleparki
de_v%C3%B5imalikud_m%C3%B5jud L% C3%A4%C3%A4nemere kaladele.pdf

38 Sama, mis eelmine
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the offshore wind farms does not have a significant impactlheNorwegian
fish and mammal populations (Wang, W (2039)

Depending on the type of fish and the intensity of the noise, the fish will
definitely hear the operating noise of the winidbinesfrom different distances.
According to the current knowledge spiand especially herring from amongst
the ones in the Baltic Sea are likely to be the most vulnerable to the potential
negative effects of offshore wind farmb1 other words, these species could
potentially be most affected by the operating noise of wimdbines. These
specieshave the best hearing out of tileportant commercial fish in the Baltic
Sea and are likely to sen$lee wind turbine operating noise even from tens of
kilometresaway. The sea areas suitable for offshore wind farms overlap in part
with the herring spawning grounds (see Figure 4-2)1 which may deter
herring spawning groups from such spawning grounds due to the proximity of
the noise source

As herring is concentrated in larg@oalsduring spawning, the noise from the
wind turbines during spawning can interfere with theutual communication
andshoalingof the fish. However, no studies have ygbventhat the herring
spawning groupare somehow disturbed lilge noise from offshore wind farms
(no specific studies have beeonducted}?. The fish monitoring at Utgrunden
wind farm off the Swedish coast caught hersmgth flowing roenearthewind
turbineg!. Due to the precautionary principle, when plannihgwind farms at
the authorizationlevel, more detailed studies ehld be carried outt the
authorization levebn spawning groundsf potential fish (especially herring)
found in the area of the wind farm and within its outreactd on possible
blockage ofaccess to the spawning groun@sg.studies describing the inagt
of wind turbine noise on fish migratigorincluding the spawning grounds
important for the mass migration afommercially important fisl) and, if
necessary, provide for the necessary mitigation measures at the level of the
authorization(ensuring fish migration irthe wind energy development areas,
noise reduction measures, etc.).

The re-suspended sediments and their impacts occur onlyinguithe
construction phase dahewind farms (installation ogravity-based foundations
in the wind farms planned for Estonand burial of electric cables on the
seabed) and thus their impact is relatively skerm and avoidable,for

% Wang, W. (2019)Significance of offshore wincfm sound on marine populations.
Mastero6és thesis. Nor wegi an Un®5yppe. (Thdsis neferorefi Sci enc e
by M.Rohtla)

40 potential impacts of offshore wind farms planned for Estonia on fish in the Baltic Sea
(University of Tartu, 2020)
https://www.kalateave.ee/images/pdf/Uuringud/Eestisse_planeeritavate _avamere_tuuleparki
de_v%C36B5imalikud m%C3%B5jud L%C3%A4%C3%A4nemere_kaladele.pdf

““Bergstr°m, L., Kaut sky, L., Mal m, T. , Ohl sson,
Capetillo, N. (2012)The effects of wind power on marine life. A Synthesis. Re§idr®.
https://www.su.se/polopoly fs/1.120458.1358860002!/menu/standard/file/Effects%200f%20
wind%20power%200n%20marine%20life.pdf
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example, when carrgg out construction work beyond spawning period and
using devices to warn/repel figh

Given that, to the best of our knowledge, flounder is one of the most hearing
impaired groups of fish and, moreover, relatively tolerant of the effects-of re
suspendedsediments, it can béere assumed that operating noise and re
suspended sediments are unlikely to affect the sustainability of the local
flounder populatiofs.

Offshore wind farms may be accompanied by electromagnetic fields in their
operational phases, which may affect both marine mammals and fish.
Submarine cables can be AC DC cablesThe fish species that use the Earth's
magnetic field for orientation andavigation may be affected to some extent
by artificial electromagnetic fieldsaused by AC electrical cables for offshore
wind farms and the like It is known that the strength of artificial
electromagnetic fields transmitted from submarine cables tcethveronment
decreasesabruptly when movingaway from the cable, and therefore it is
possible that significant biological effects will only occur if the fish are in the
immediate vicinity of the cable.

Even if several studies havedicatedthat many fishperceive electric and/or
magnetic fields, there is still very little evidence that fish are adversely affected
by the electromagnetic fields generated by submarine caies Today,
submarine cables are predominantly powered by direct current cath\dsQ,

short for highvoltage direct current), which hawedicatedthat the Earth's own
magnetic field is many timekargerthan that of an electric calfife In case of
maritime spatial plansf other countries, such as Germany and Denmark, the
electromagnetic effects associated with the construction of electric cables have
also been considered insignificant.

The DC cable should be preferredhen building the wind farmsas this will
only createa magnetic field around the cable that will not have a significant

“?Potential impacts of offshore wind farms planned for Estonia onifigihe Baltic Sea
(University of Tartu, 2020
https://www.kalateave.ee/images/pdf/Uuringbdhtisse_planeeritavate_avamere_tuuleparki
de_v%C3%B5imalikud_m%C3%B5jud L% C3%A4%C3%A4nemere_kaladele.pdf

43The same as previous

44 Gill, A. B., Bartlett, M., Thomsen, F. (2012potential interactions between diadromous
fishes of U.K. conservation importam@nd the electromagnetic fields and subsea noise
from marine renewable energy developments. Journal of Fish BidBdgy64695.

4> Westerberg, H., Lagenfelt, I. (20083ubsea power cables and the migration behaviour
of the European eel. Fisheries Managent and Ecology5: 369375.

“%¥hman, M. C., Sigray, P OffsharedWintmilstaedrthe &ffegts H .
of Electromagnetic Fields on Fish. AMBIO: A Journal of the Human EnvironfBén630
633.

47 SEA of the Danish Maritime Spatial Plan
https://www.envir.ee/sites/default/files/KKO/KMH/taani_mereala_planeerimise_ksh_dokum
ent.pdf
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adverse effect. In case of AC cables it is recommended tttemeasures
reducingthe potential adverse effects of the cabsédsuld be appliedWhere
possible,the burial of cables on theseabed or careful shielding should be
consideredThe mtigation measures in the construction and installation of the
cable are also necessaigsthe cumulative effects of different power cables in
the Baltic Seaouldbecome a problem in the future.

However, the effects of electromagnetic fields generated by submarine cables
can be further reduced and even eliminated in the future due to technical
progress and continuous improvement of cable shieldeng.it is theoretically
already now possible to builsubmarine cables that do not emit electromagnetic
fields to the environment,e. zeroemission submarine cables. More detailed
cabling measures to minimize impacts need to be provided iautterization
process. Whenever possible, the best available technology should be used for
the construction othe wind farms.

In certain situations the construction of wind farms may also have a positive
effect onthe number of fishasthefoundationsof the wind tubinesand towers
(including substations) add a hard substrate to the sealdedh often have a
local effect of concentrating and/or increasing the production ofefish

The production of energy affects spawning grounds with the spread of noise
and suspenedd matter during the construction phase, which can be avoided by
shifting the construction phase beyond the spawning time, while the impacts of
the fish farm are longer lasting

In fish farms, fish are close together with each other, which is why fistades

and parasites, which are transmitted and can infect fish freely living on nature,
spread there. Antibiotics, drug residues, and disinfectants used in fish farms
can affect the natural ecosystem. The selection of farmed fish depends on
whether the (aén) species that come out of the farm can live independently
and establish freéving populations or alter the genetic structure of wild
populations. In order to avoid this impact or to disseminate a significant impact,
the risks associated with biosedyrmust be assessed at the licensing level,
both at the individual project level and in conjunction with the activities of the
area in the near vicinity (e.g., assessing and determining the distances of fish
farms of different companies to avoid bioset¢ynisks). We also recommend

that a buffer be included in the area applied for the establishment of fish farms
(e.g.when applying for arauthorization to establish the possible nearby fish
farm for ensuring biosecurity.

Energy production andaquaculture will certainly have indirect impacts,
including positive ones. For example, changes in the environmental balance

48 potential impacts of offshore wind farms planned for Es&ioon fish in the Baltic Sea
(University of Tartu, 2020)
https://www.kalateave.ee/images/pdf/Uuringud/Eestisse_planeeritavate _avamere_tuuleparki
de_v%C3%B5imalikud_m%C3%B5jud L% C3%A4%C3%A4nemere kaladele.pdf

4 The same as previous
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(wind turbine foundations and bases, cages, algae, and shellfish farming
infrastructure, fish feed released into the marine envitemt and feces of
farmed species) will also alter the species balance of the area. The changing
environment will attract and favor some species, while the abundance of other
species may decline. At the same time, shellfish and algae farming has certainly
apositive impact on the fish on a large scale, as it helps to reduce the problems
of overnutrition in the Baltic Sea. Therefore, shellfish farming, and algae
farming can be used as a mitigation measure to capture phosphorus and nitrogen
from fish farms (see alsoChapter 4.1.5 Water quality) and therefore the
planning solution should encourage multitrophic aguaculture.

Energy production in the sea area also has a potential impact on fish fauna
through connecting cables, which during the construction phaken being
embedded into the seabed, affect spawning areas, similarly to other seabed
alteration activities. In addition, during their operation, and depending on their
physical characteristics, cables have a potential negative impact on fish
migration, epecially in shallower areas. Electric cables have been shown to
slow fish migration somewhat, but this impact can be minimized by shielding
the cables. More specific cable laying measures to minimize impact must be
foreseen in the licensing process

Specal nationaldefenceareas are predominantly located in the Gulf of Finland.
The use of ammunition and explosives may have a direct impact on fish in the
area. Nationaldefenceactivities (munitions blasting, mine clearance) can
directly kill or damage fishor scare them away from the area (spawning
grounds). Ammunition and hazardous substances can also enter the marine
environment. However, the threat to fish stocks is rather theoretical and, even
then, shorterm. Major blasting in the water should be plad so that it does

not occur in a fish spawning season and in an area where a large amount of fish
has accumulated in the restricted area. As a mitigation measure, fish can be
pushed out of the area with smaller charges before using larger explosive
charges. It is advisable to draw up a protection management plan for the
national defense sites, which will map the environmental risks of the activities
to the marine biota and measures to prevent or reduce.them

The protected part of the Estonian mararea includes predominantly coastal

and shallow water areas. The larger protected marine areas designated as the
marine areas determined as Natura 2000 networks cover a large part of the
coastal waters of Western Estonia and its islands, including, fangbea the

whol e Vainamer. Sea and extensive areas
Saaremaa. In the coastal waters of the Gulf of Finland, the Natura special
protection areas are less extensive and include areas such as Osmussaar, Pakri
islands and Kolga Bayand the marine area of Lahemaa National Park. If, as a
rule, a protected marine area has a positive impact on fish, the restrictions may
also have negative impact$or example, protected areas have seen an
explosion of the abundance of cormorantse anount of critically endangered

eels consumed by cormorants (the main causes of the critical state of the
population are fishing and the impact of environmental changgsRohtla et
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al 2021)) is estimated to be in the same size class as the ones daugéobple
in the Baltic Sea.

The implementation of the maritime spatial plan is not expected to resthiein
significant adverse effects on any species of fish based on the available
information, byapplyingthe followingforesenenvironmental measures at the
level of authorization

ENVIRONMENTAL MEASURES :

1. Given that the majority of fish spawning grounds and juvenile fish
feeding grounds are located in the shallow waters and coastal areas or
they are passed through by species heading for spawning in freshwater,
conservation of these areas is essential ferdake of maintaining and
reproduction of the good status of fish stockserefore this Impact
Assessment Report recommends that fish farms to be established in
the marine areas with the depths of at least 5 m

2. During the implementation of the activitiggoposed in the Maritime
Spatial Plan (in particular wind energy development and aquaculture), it
is necessary to specify the impact within the licensing process and,
where appropriate, to implement mitigation measures for. fish

3. Energy production affectthespawning grounds with the spread of noise
and suspended matter rather during the construction and dismantling
phase, which can be avoided by shifting the construction and dismantling
phase beyond spawning time.

4. Due to the precautionary principle the siign of wind farms at the
authorizationlevel should be subject to more detailed studiestloa
potential fish spawning grounds and blocking adcess tospawning
grounds in the wind farmarea and within its outreacfe.g. studies
describing the impact ofind turbine noise on fish migratiomcluding
spawning grounds important for the mass migration of commercially
important fisi¥?) and if necessaryprovide for mitigation measures
(ensuring fish migration irthe wind energy development areas, noise
reduction measures, etc.). In order to mitigate the effects during
constructionthe conditionshould be sethat noisy activities€.g.laying

5% Mehi s Rohtl a, Mai du Si |l m, Jouni Tul onen, Paayrn
KielmanSc hmi t t , EI'l en Kooij man, Va@ino Vaino, Redi k E
Markus Vetemaa, Conservation restocking of the imperilled European eel does not nigcessar

equal conservation, ICES Journal of Marine Science, Volume 78, Issue 1, Jdrelamyary

2021, Pages 10111, https://doi.org/10.1093/icesjms/fsaal96

SHansson S., Bergstrofmne&n, TBpnddpséh HN., Kaouoksky
K. 2018. Competition for the fishi fish extraction from the Baltic Sea by humans, aquatic
mammals, and birds. ICES Journal of Marine Scignc®: 999 1008.

52 If experimental noise studies (or any ohter studies)carried out in the Estonian sea area,

in the course of which it turns out that there is no impact of noise as to certain fish species
on migration, then this result can be proceeded from and further relevant studies can be
waived. If a noise study reveakhat noise is an obstacle to fish migration, further detailed
studies are required to map fish migration corridors.
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wind turbine foundations) do not take place during the spawning season
andin an area where a large number of fish have accumulated in the
restricted area.

5. More specific cabling measures to minimitlkee impacts should be
provided for in theauthorizationprocessjf needed Whenever possible,
the best available technology shoulle used for the construction of wind
farms. The DC cable should be preferred, as this will only create a
magnetic field around the cable that will not have an adverse effect. In
case of AC cables, burial, careful shielding or other mitigation measures
shodd be considered.

6. For both proposed new activities and existing activities in the marine
area, the most important thing to do is to ensure that any spawning areas
of the fish are taken into account when altering the seabed

7. The potential biosecurity riskassociated with aquaculture must be
assessed in the licensing process, both at the individual project level and
in conjunction with the activities of a near vicinity fish farm (e.g., to
assess and determine the distance between farms of different companie
to avoid biosecurity risks We also recommend that the area applied for
the establishment of fish farm®.¢. when applying for asuperficies
licence be taken into account in order to ensure the biosecurity of the
buffer by establishing a fish farm i possible area.

We also recommend that a buffer be included in the area applied for the
establishment of fish farms(g.when applying forsuperficies licence
to establish the possible nearby fish farm for ensuring biosecurity

PROPOSALS FOR THE ACTION PLAN:

1. ldentification of spawning grounds of important fish species in the
Estonian marine area (modeling and reseprch

2. It is advisable to draw up a protection management plan for the national
defense sites, which will map the environmental riskghefactivities to
the marine biota and measures to prevent or reduce.them

3. It is necessary to provide for time constraints areas on the use of
recreational craft in the municipal comprehensive plans which are
bordered by marine areas

4. Development ofthe bases for the determination of buffers between
different farms to ensure the biosecurity of fish farms. The extent of the
buffer depends on the specific circumstances (species, depth,
technology).

5. Impact of wind farm noise on herring migration. The aim isdentify
significant (disturbing) noise level for herring.
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4 . B.i 23%s

More than 60 waterfowl species are associated with the Estonian marine area
during their life cycle. In the Estonian waters, waterfowl stop during different
seasons, forexample, for moulting, wintering, and migration. Waterfowl
nesting on the coast and on small islets feed and breed their younglings at sea.
In addition, many terrestrial birds are linked to the sea through migration.

The importance of the Estonian coastah to waterfowl is primarily due to its
geographical location, as it remains directly on one important branch of the
East Atlantic migratory route. This branch is used by most Arctic waterfowl
species on their way from Eurasian Arctic breeding groundgimdering areas
extending to South Africa. The Estonian marine shoals are suitable migration
stops for replenishing the fats for further migration; these shoals are also used
as wintering areas. Despite the relatively small area of our aquatic environment,
a significant proportion of all birds of some species stop here. According to
rough estimates, for example, 48% of the migratory populations of the scaup,
25% of the migratory populations of loftgiled ducks, and 2022% of scoters

can stage in our waters.

Bird protection in Estonian marine areas is mainly based on toaked Birds

Directive (Council of Europe Directive on the conservation of wild birds,
2009/147/EC), which obliges EU Member States to implemeatisjp measures

to protect regularly occurring migratory species, designating the most suitable

areas, both in number and size, for their protection as bird sanctuaries. To meet

the requirements of the Birds Directive, Estonia established a network ofaNatur

Site of Community Importancat the beginning of this century, which includes,

among other things, 26 areas that include marine areas. One of the main reasons

for the inclusion of marine birds into the compositionSife of Community
Importance was the presence of migratory staging areas of international
importance. ImportantSite of Community Importancdor the staging of

offshore species are th8ite of Community Importancef Kabli, Kahtla
K¢bassaar e, Koor un» mme, Vil san@&iBay, Tagam»
N»v@s mussaar, Pakri, Pa2rnu Bay and t he
boundaries of the bird protection areas, important staging areas are located in
national protected areas (Apollo marine shoal nature reserve) and in protected

areas (Hiiu shoal an@retagrund conservation area). The extension of the
Neugrund Nature Reserve and the K»pu Nat.
protected areas designed as of today. A discussion of Natura 260of

Community Importancean be found in Chapter 4.3. TI8pecial Protection

Area Network was created at the beginning of this century and reflects the state

of knowl edge at the ti me. The network co

53 The chapter is largely based on the basic research ofldr&ime spatialPl an fAAnal ysi s
of bird staging ar e alSdcieth, 2016 ni an Orni thol ogic

5 Whether and how do about 300 m high offshore wind turbines affect bird migration?,
Estonian Ornithological Society, 2021
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for birds in shallow coastal waters, but most of the data on the high seas have
only been collected since the establishment of the networkSadé of
Community Importance

As part of the preparation of the Estonikiaritime spatialPlan, the available

information on the results of the census of birds staging in the high seas and
coastalwaters since 2000 was collected for analysis. As a result of the analysis,

the abundance forecasts of staging birds:s
prepared covering the entire Estonian marine area. In addition, existing
knowledge on the main autumn an@risg migration corridors for different bird

groups (land birds, geese, black geese, swans, arctic waterfowl) was gathered.

Based on the importance of the high seas as bird staging areas as well as
migratory corridors, the whole sea was divided into thyges of areagFigure

4.2.2-1):

A ‘'sensitive areas'- according to best available knowledge, the most
important areas of the high seas for birds that stage and/or fly over the
sea. Longterm activities- the construction of high artificial objects
(wind farms, bridges) on the high seas, and activities with significant
spatial impact on the seabed and its biota (e.g., the establishment of new
mines)- in sensitive areas should be avoided

A most suitable areas for wind energy development due to birdlé- as
wind energy development is one of the major new uses in Maritime
Spatial Plan with a potentially significant impact on birds, the most
suitable wind energy development areas have been identified. These are
areas where, with today's knowledge, thgatéve impact of wind farms
on birds would be minimal

A remaining unclassified areas areas outside the previous areas
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Figure 4.2.2-1. Sensitive areas of the Estonian marine area from the point of
view of birds and the most suitable areas for de®elopment of wind energy
(source: A An adgiyga rse accfo I[Eistdbnstan Orni

2019)
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Figure 4.2.22 shows the sensitive areas for birds, where in addition to the
sensitive areas identified in tmearinearea (inclthe most importanmigration
directions), migration corridors above the sea area important for terrestrial

birds have been added.
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Impact of the MSP

The implementation of the Maritime Spatial Plan will not bring (significant)
changes to many uses (fisheries; sea transport; search and rescue, pollution
control and border management; seabed infrastructure; marine tourism and
recreation; protected nature; marine culture; cultural monuments; national
defense; dumping, and permanent connections) and for most areas of activity,
the current use and regulation of the marine space will continue through
existing legislation. From the standpoioft birds, it is important to assess the
uses of the marine areas that are likely to have a significant impact on bird
species. Of the marine uses planned by the Maritime Spatial Plan, this is
primarily wind energyalongside proper infrastructufeables substationk

The development of wind energy means the construction of massive objects in
the maritime area. The impacts associated with the construction of wind farms
on birds are usually divided into four major categories: habitat loss or
alteraion, obstacles offlying and migration routes (barrier effect), collisions
with wind turbines, disruptive and repulsive effects. The disturbing and
repulsive effects are of the utmost importancease ofimportant staging areas

for waterfowl when the bids are no longer able to use their preferred habitats

or use theesignificantly less.

It is appropriate for the level of accuracy of the Maritime Spatial Plan to find
suitable locations for the wind energy development areas, and mitigation
through techrgal solutions, etc., can be applied in the next steps (licensing
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procesy, if necessaryThe Maritime Spatial Plan Solution identifies areas for
development in wind energy, which, among other things, take into
consideration birebased considerations. To mimize the impact, the wind
energy development areas have been placed outside the existing marine area
bird protection areas (Natura 2000 Special Protection Ardasaddition, an
anal ysis of birds was <carried oung ( EO]
knowledge identified the most important areas of nierinearea for stopping

and migrating birdsi.e. the secalled sensitive areagheareas most important

for waterfowl migration, feeding and staginghe development areas of wind
energy proposeth the Maritime Spatial Plan are largely outside these sensitive
areas. The study also identified the marine areas most suitable for the
development of wind energy, which largely overlaps with the planned wind
energy development areas (Figure 4:4)2 Onthe basis of the information
currently available, the location of the planned wind energy development areas
can be considered successful from the point of birds in case of area 2 and partly
also in case of area 1. The proposed wind energy developmentlarethe

Gulf of Riga will overlap with a migratory corridor for land birds, so the Impact
Assessment Task Group will propose an adjustment to the planning solution as
shown in Figure 4.4:2. The proposal was taken into account in the planning
solutionand thusthe areas suitable for the development of wind energy do not
overlap with the most important migration corridorstefrestrialbirds (as of

May 2021).The wind energy development area nd.is located partly in the
sensitive area ol ¢, | g e, wlacdh is especially important as a winter stop for
waterfowl but also as a spring migration area for waterfoMle wind energy
development areao. 3 (northwest of Saaremaa) has beemovedduring the
planning process due to, among other tisinigird protection reasons.

X, September 2021
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Figure 4.2.2-3. Location ofthe initial wind energy development areas (as of
2019) in relation tdhe areas sensitive to birds

September 2021
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Figure 4.2.24. Proposal for the adjustment tfe wind energy development
areas 1 and 3 ithe maritime spatial planning solution

Tuuleenergeetika innovatsiooniala

Thus, the use ofhe areas suitable for wind energy development in st
important areas for birds (sensitive areas for waterfowl and migratory
corridors for terrestrial birds) will not lead to habitat destructboralteration
obstructions toflying and migration routes (barrier effects), wind collisions
with wind turbinesor disruptive andepulsive effectsThe wind farmsin the
marine areare an obstacle to birds dlying and migratory routes (they will
avoid these by flying aroundand thus the length of their migratiomute
increasesand the amount of energy consumed during migratrommeasedo
such an extent that they have a negative impact on the population) and pose
risk of collisions for birdswhich causes injuries to the birds am, the worst

case, death.

a

Bird flight altitude and risk of collision. The starting point of th&stonian
maritime spatial plan isabout 300 metres highvind turbines. Such wind
turbinesare not yet in production antie data on their effects on birds are not
yet available. Based amestudies carried out in parks with lower wind turbines

% Compilation of the data on the migration corridors of birds in the Estonian sea area and
creation of relevant nfalayers and preparation of an analysis of the impact of wind farms on

bird feeding areas, Estonian Ornotology Society 2017
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and general knowledge about the flight altitude and behawviof birds,
conclusions can be drawn that are also valid for higher wind turbines, including
altitudes up to about 300 nret

The flight altitudes of birds above the sea exceed one kilmmatd it s
impossible to findthe wind turbine dimensions that completely eliminate the
risk of collisions with birds. The general rule is to reduce the flight intensity of
birds according to the increase in altitude. Most seabirds fly in the lower 20
metre air layer andonly mainly seagulls reactie altitude of theavorking zone

of wind turbine rotors. The krds of prey and black storks cross sea areas
predominantly in the altitude range threatened by windines The flight
altitudes ofthe Passeriformeare didributed over a wide range alftitude

The flight altitude depends on the species, time (season and night/day), the
reason for the flight (migration or "local flight"), weather, geographical
location (above land, near the beach, above high seas) anddblenpe of a
wind farm.The lower the lower limit of the working range of a rotating rotor,
the more dangerous the wind turbines are in terms of collision Askthe
altitude increases, the number of flying birds usually decreases, and in case of
high-rotating rotors a large proportion of (water) birds fly below the working
area ofthe rotors. Even if the flighaltitudesoverlap with the working areas of

the rotors, the risk of collision at the bottom of the working areas is lower than
at the height othe rotor axes.

From the point of view of the risk of collision, wind turbines are all the more
dangerous the larger the total working areatled rotors. In case of a single

wind turbine an increase in the rotor radius is accompanied by an increase in
the area othe rotor working area; at the same time, as the radius of the rotor
increases, the distance between the wind turbines increases and the total number
of wind turbines decreases, whiaHh in all can reduce the sum of the operating
areas of tk rotors of the entire wind farm. The Belgian Offshore Wind Farm
Monitoring Repor¥ concludes thatheturbines with a greater distance between
thesea level and the lower limit of the rotor working zone cause fewer collision
casualties and higher turbimensities lead tgreater number ofollisions.

As the height of the wind turbines and the working areshefrotor increase,

so does their rated power and the distance between the wind turbineall and

in all there are fewer of them peamnit area Most species have a lower risk of
deathin case ofthe wind turbines with a high rated power and a largéor
area,as there are fewer of them per unit aréherefore, in order to reduce the
negative impact of fatalities, it is recommended to use fewer but larger wind
generatorsin the proposed wind fars It is also recommended that the
minimum height of the wind turbine blade be 25 meters above sea level
(provided that it can be specified, increased to 30 or 35 metres if necessary, on
the basis of a study carried out during the authorization procgdHesght

5% Degraer, S., Brabant, R., Rumes, B., & Vigin, L. (202 vironmental Impacts of Offshore
Wind Farms in the Belgian Part of thdorth Sea: Empirical Evidence Inspiring Priority
Monitoring, Research and Management. Brussels
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adjustment is necessary in particular to reduce the risk of collisions with
waterfowl.

In conclusion, most birds use sensitive areas for migration andingf
However, the risk of collision cannot be completely ruled outthie areas
suitable forthe development of wind energy. The level of collision risk and
possible mitigation measures can be specified after the followingiten
inspectiondn the authorization stage:

A The eastern part of the area. 1 suitable for the development of wind
energy in the Gulf of Riga is located netdre significant migration
corridor ofterrestrialbirds (inclbirds of prey) across the sea. There, in
order to specify the width and location of the migration corridoat &m
determine the effects of a specific wind farm, it is necessary to carry out
a radar survey of birds coveringpe migration periods of at least two
years in parallel with visual observations.

A In case oftheareano. 2 suitable for the development of wind eneigy
the west of Saaremaa, it is necessary to specify which part of all
migratory terrestrialbirds do not use the main migration rouies. do
notfyal ong S»rve peninsul arodsdhes&?*¢ r and
Kurameaa, but takes the direction from the west coast of Saaremaa
towards Gotland This, too, needs to be clarified at the stage of the
authorization procedure with a radar survey of birds covering
migration periods of at least two years, carreed in parallel with visual
observations.

Barrier effect. The barrier effect is Aehaviouralreaction of birds to the wind
farm, which increases the flight distance of the birds. The barrier effect is
strongerin case of pochardsjivers and razorbills as towaterfowl, but its
negative impact through the extension of the migratory route has mostly been
assessed as marginal. If there are many wind farms on the same migration route,
the cumulative effect may be significant. In case of birds r@lypthe barrier
effect can lead to a significant change in migratory behavand some birds

that have encountered a wind farm during their flight may return to the
mainland. It has been found that the impact of wind farms on birds can be
reduced by leawng a wider corridor for birds in the main wind direction, and
the barrier effect can be reduced by leaving sufficient free sea space between
neighbouringwind farms.

The location of the wind turbindsas an impact ohow manyof the migratory
birds passtrough the wind farm and vith part avoids it by trying to pass the
wind farm. Considering that the distance between the wind turbines is four to
five times the diameter of thetor, the distance between the wind turbines in
the planned offshore wind fasmn Estonia will be 8001000 m and even larger

in case of larger wind turbines. In this case the proportion of birds entering the
wind farm is expected to be higher than in most offshore wind farms where
such studies have been carried out. Some moretsenspecies groupgl{vers
somepochard} will be avoidng thewind farms even at a distance of 1 km
betweenthe wind turbines.
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Waterfowl avoid the wind farm less if the distance between the \wnines

is greater. Due to théack of data onpasseriformesand birds of prey, it is
difficult to make generalizations. The larger the number of birds entering the
wind farm, the smaller the barrier effect. At the same time the risk of death
increases. Birds prefer to flyn these areas of the wind farm where
neighbouringwind turbinesare further apart. If the wind turbines are arranged

in rows and the distance between the wind turbines is greater than the distance
betweemeighbouringwvinds of the same row, birds prefer to fly in the ¢dors
between the rows. Based on previous research, it has been found that the best
way to reduce the movement barrier of birds and also the risk of collisions is
to place windturbinesin clusters and to leaveindmill-free corridors on the

high seas irthe large wind energy development are&st enable the birds to
easier pass the wind farms.

The width of an efficient corridor could be at least 5 kiloregf butit has been
indicatedwithin wind farms thatthe birds also make more use tlie areas
whereindividual wind turbines (or part of a wind turbine) have not been built,
meaning that any corridor wider than normal wind turbine distance is assumed
to more or less coincide with the predominant direction of flighitjgation of

the barrier effectt least in case of waterfowl:

A The wind energy innovation aréa the EEZhas a small area and there
IS no need for internal corridors

A The area o. 1 suitable for the development of wind energy in the Gulf
of Riga is favarrably located in relation to the predominant migratory
destination of birds (SWNE) and does not represent a significant
obstacle to migration. The main migration routesbetween Saaremaa
and the area suitable for wind energy production, where the regsaet
of the development area has already been adjusted during the impact
assessmentyy removing the part of theerrestrialbird migration route
(13% of the area).

Therefore, there is no need for SME corridorwithin thedevelopment
area. At theauthaizationstage the preliminary studgshouldspecify the
actual width of the migratory flow oferrestrialbirds near the eastern
part of the development area in KimRuhnu direction (to determine
whether the available free area is sufficierhd to clardy other
information necessary to assess the risk of collision (species flight
intensity and flight altitudes)A corridor for water traffic has been
planned in the direction of the southern coast of Saarefudmu, which
shouldensure the most direct creiag possible for RoomassaaRengsu
shipping line. The water traffic corridor is sufficient to facilitate the
journey of birds flyingin the direction othe southern coast of Saaremaa
- Ruhnu.

A The aeano. 2 in the west of Saaremaa, which is suitable tie
development of wind energy, has a large area and would need to leave a
free flight coridor for birds in order to reduce the barrier effect of birds.
Therefore, a radar survey of birds covering migration periods of at least
two yearsshould be carriedout in the area during thauthorization
phase, in parallel with visual observations, in order to identify the main
migratory patterns of birds. Given the principleambined useet out
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in the maritime spatial plan, the planning of the waterway area fo
vessels (currentlin the direction oNNW-SSE) should, where possible,

be designed to better coincide with the expected predominant migratory
direction of birds (NNESSW). Birds will then be able to use the area as
a migration corridor, as the width ahe passageway required for
shipping is calculated to be approximately 6250 m for area 2.

In sensitive areas, lonaterm (or irreversible) offshore activities should be
avoided, in particular the construction of higise objects (wind farms,
bridges) and major alterations to the seabed (e.g., the establishment of new
mines.

Further wind energy development within and outside the designated areas,
irrespective of the location of the sensitive area, is required. The main purpose
of the studiess to clarify the suitability of the proposed wind farm from bird
protection perspective. In addition, the studies allow specifying possible
conditions and mitigation measures for carrying out the activiiée studies
should include a census of stagwwgterfowl in all seasons, in addition to visual
and radar surveys of migratory birds in the case of migratory corridor areas.
The preferred method for counting staging waterfowl could be ship counting,
except for areas that are very shallow or very fanfrdne home ports of the
ships. The exact research methodology will be developed as part of project
development

Maritime Spatial Plan also identifies prospective cable corridor locations to
connect wind farms to land. The impact of layisgbmarine cables occurs
primarily during construction and are local in nature. The disadvantageous
impacts of cable laying can be reduced by the appropriate technical solution
and site selection at the project solution level as well as by the selecttbe of
timing of the works

In the light of current knowledge, the MSP solution in terms of wind energy
priority areas 1, 2 and the spatial location of the innovation area takes into
account the important agingareas and main migration corridors of the Isjrd
and theapplication of thefollowing environmental measures will not have a
significant adverse effeatith the MSP solution.

The wind farm areasan have a disruptive and deterrent effect on more
sensitivebird speciesThe aeas suitable for the development of wind energy,
which are known to be of minor importance as staging areas for birds but which
are used to some extent by different bird species, may have local habitat
destruction or alteration and disbing and repulsive effects. Although
migration over the high seas has not been explained in any field study in
Estonia, itshould be considered probable that there is an obstacle on the
migration route (barrier effect).

The wllisions with wind turbinesannot be ruled out for any wind farm, so the
significance of the local level impact of each planned wind farm and the
mitigation measures to be implementdtbuldbe identified in theauthorization
procedure. The main way to minimize these local imp&ts locatethe wind
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farmsto the placewhere the impact on birds would be minimal. In addition,
when developing a specific wind farm, it is possible to apiblg technical
solutions that minimize the impact, such as the location, size, number of wind
turbines, the height of the wind blades above sea level, etc.

ENVIRONMENTAL MEASURES :

1. Proposal for adjustment of the planning solution according to Figure
4.2.24.

2. Itis recommended to use modern large wind turbines (the starting point
of the plan allows theise of large wind turbines). As the height of the
wind turbines increases, the number of wind turbines (per area)
decreases and the risk of collision (death) for most bird species
decreases.

3. To stipulate as theondition of planning that the minimum perssible
height of the wind turbine blade above sea level is 25@seprovided
that it can be specified (increased to 30 or 35resif necessary) on
the basis othe study carried out during thauthorizationprocedure.

4. The eastern part dhe area ndl suitable for the development of wind
energy in the Gulf of Riga is located close to a significant migratory
corridor ofterrestrialbirds (including birds of prey) across the sea. At
the authorization stage the actual willt of the migratory flow of
terrestrial birds near the eastern part of the development area in the
direction of KihnuRuhnu (to clarify whether the existing free area is
sufficient) and other necessarmyattersfor collision risk assessment
(species flight mtensity and altitudgsshould be specifiedTo this end,
it is necessary to carry out a radar survey of birds covahagigration
periods of at least two years in parallel with visual observations (the
methodology should generally follow the survey foeol established in
Germany as a standard (BSH, 2013)).

5. In case of areao. 2 suitable for the development of wind energy in the
west of Saaremaa, it is necessary to specify atatitborizationstage
which part of all migratoryerrestrialbirds do not se the main migration
route;t hi s means not going along S»rve pe.l
across the sea to Kuramaa, but taking the direction from the west coast
of Saaremaa towards Gotland, in which case the wind energy
development area may remain tre migration routeThis needs to be
clarified at the authorization stage by a radar survey of birds covering at
least two years of migration, carried out in parallel with visual
observations (the methodology should generally follow the survey
protocol established in Germany as a standard (BSH, 2013)).

6. In view of the principle otcombined useet out in the maritime spatial
plan, the vessel traffic area (currenttythe directiolNNW-SSE) should
be specified at the level @uthorization where possiblep better match
the expected predominant migratory direction of birds (NSIEW).
Birds will then be able to use the area as a migration corridor, as the
width of the passageway required for shipping is calculated to be
approximately 6250 m for area 2.
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7. The impact of shorterm activities (such as disturbance resulting of
offshore activities or reduced water transparency) can be reduced by
choosing the time of the activities

8. The disadvantageous effects of cable laying can be reduced by the
appropriate techinal solution and site selection at the project solution
level as well as by the selection of the timing of the works

4. BedAl s

Two seal species are common among marine mammals in Estgnay seal
(Halichoerus grypusand ringed sealRusahispida).

Ringed sealis a species with occasional distribution in the Baltic Sea, with
Ssubpopul ations comprising the coasts of E
Gulf and the Gulf of Finland. Animals move between different subpopulations
rarely, and réher at the level of individual specimens. The key habitats for

ringed seals in Estonia are tthesearas namer i
are associated with seal wintering and reproduction areas (Figure-1.2.3

During the icefree period, themai ani mal resting areas are
Sea and in the southern estuarief)of the

There is regular migration between these areas, in particular south of the Suur
Strait, where a migration corridor of vital impontee has developed (Figure
4.2.33). In addition, the existence of sea ice, whose types, extent and location
vary from year to year, is indispensable for the successful reproduction of
animals.

The resting areas, mai nl y i nestuarieso¥V?2 i name
the Vaike and Suur Strait, are of great
islets of Hilumaa are abandoned when the sea freezes, but they are used from

ice to ice, and in warm winters this use can be practically-yeand. Nutrition

areas ee of great seasonal importance from May to November. The migratory

areas are associated with a period of intensive feeding and the main migratory

route is important from May to Novembher

The chapter is |l argely based on the basic resea
Maritime Spatial Pl an: Assessment of the spread
study, contract no. 1:9 / 4041 . 1., Jéssi; M. Jéssi, 2019.
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the distribution and marine
No. 1.91/4041 . ., J¢éSssi.; M., Jéssi,
Gray sealsare freely mobile throughout the Baltic Sea (Figure 42),3but are
associated with specific rookery areas and marine areas during tHeeéce
period and over the year§he animals are prevalent in the centpalrt of the

Baltic Sea at theoast of Sweden, Finland and Estoriiais species freely uses

the coastal waters of entire Estonia. The most important rest areas are
predominantly covered by the existing protection regime (permanent habitats
for gray seals). The Gray seal & highly adaptable species that is often

accustomed to human activities

2019

HENDRIKSON & KO
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While the good environmental status of the gemal population of the Baltic
Sea in the Estonian marine area has been achieved by assessing its abundance,
distribution area and distribution pattern, the good environmental status of the

ringed seal has not been achie¥ed

Among the most important amtopogenic factors affecting seals and the well

being of their populations are sensitivity to environmental pollution, mortality
in fishing nets (bycatch), and disturbance in breeding grounds. For ringed

seals, the impacts of climate change on breediragess are also particularly
important. In winter, when suitable ice is not formed or does not persist, the
species cannot successfully breed. Particularly in the case of the ringed seal, as
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a more endangered and sensitive species, it is important to theatlditional
impacts of anthropogenic factors

Impact of the MSP

The implementation of Maritime Spatial Plan will not lead to (significant)

changes in many uses of the marine area and in terms of most of the areas of
activity, the current use agharine area and the regulation will continue through

existing legislation. The uses of the marine area addressed in Maritime Spatial

Plan do not contradict the established patterns of marine use of ringed seals and

gray seals. The key habitats are coverdgd various nature conservation
measures in the plan. For exampl e, t he V
protected area, which the plan does not direct to use differently from the current

use, and the implementation of the plan will not bring any chatmg#®e ringed

seal (or gray seal) population there

Maritime spatialPlanning identifies areas suitable for the development of wind
energy, which are predominantly outside marine areas of importance to seals.
The Gulf of Riga wind energy development aneartially overlaps with the
areas used by ringed seals. At the same time, marine mammal experts see no
conflict between wind energy development and the use of the marine area by
the ringed seal in the Gulf of Rigdhe areasuitable for the development of
wind energy that overlap with historically more intensive trawling areas will
be desighated as reserve aredwe (reserve areasan be used from 2027),
including the central part of the planned development aced for the Gulf of

Riga, which provides wder movementcorridors for sealgtelemetry refers to

the ability ofringed sealdo travel long distances on the high seag.to the
mouth of the Great Strait an case ofgray seals from Irbe Strait to Allirahin

an almost straight line While the choice of location for wind energy uses can
be considered successful in the level of precision of the maritime spatial plan,
it is necessary to pay attention to the environmental aspects related to marine
mammals anadonsider the need for more detailed research aatilorization

level of each project.
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Figure 4.2.35. Ringed seal migration areas and proposed wind energy
development areas. Sourc@Assessment ospread of seahnd marine use

Report ofapplied study, contractno. 1.91 / 4041 . I ., J¢é¢ssig M. ,
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The impact of win farms on marine mammals is manifested primarily during
the construction phase, and the significance of this impact depends on the
technical solution used. For example, the manner in which wind turbines are
secured will depend on the intensity of the urvdster noise involved and the
amount of volatile float that may adversely affect the migration and living
conditions of seals in the wind farm during the construction period

In terms of impact during operation, for example, the disruptive impacts of ship
traffic related to the maintenance of wind farms, or possible changes to, for
example, marine ice mobility, icebreaking, etc. This also means, for example,
planning a maintenance waterway to wind farms where disturbance to ringed
seals would be minimizedHowever, the impact during construction and

operation will be specified in the development of specific project solutions,
which will clarify the exact locations of the wind turbines, the technical

solutions, including cables, maintenance procedures, etc

Maritime Spatial Plan does not provide for new national defense areas or extend
existing ones, but it does take into account the current spatial needs of national
defense. The implementation of maritime spatial plans will not bring about
changes in the iplementation of national defense activities; the status quo for
marine mammals is maintained. Existing national defense areas remain in the
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Gul f of Finland, and a speci al area sout
area of the Maritime Spatial Plan) ising planned. These areas are not
important habitat for breeding and reproduction of the ringed seal, but the
potential area of influence is the gray seal as species spreading on the entire
marine area. The use of ammunition and explosives may have a tdmeact

on marine mammals both in the water and on ice in the area. National defense
activities (mine control, various exercises) can directly damage or, in the worst
case, kill nearby seals. Ammunition and hazardous substances to which marine
mammals area particularly sensitive species may also be released into the
marine environment. When carrying out national defense activities in these
areas, it is necessary to pay attention to the environmental aspects highlighted
and to cooperate with species consgron experts to minimize the impact of

the activities, e.g., to prepare an environmental protection. plan

Developing offshore aquaculture is not an activity of major impact for marine
mammals. However, the establishment of fish farms in the sea must take into
account the potential damage caused by gray seals. It is widely known that the
gray seal is a highlydaptable species that grow accustomed to human activities
and, unlike the ringed seal, even takes advantage of it, comes to catch fish, for
example, in ports, near fishing traps, and aquaculture facilities. This is certainly
important when planning fish fns- keep in mind that they can attract animals
and cause scalled "pressure” from seals, which can disrupt activity

The implementation of the maritime spatial plan does not envisage the
occurrence of significant adverse effects on sealsabylyingthe prescribed
environmental measures and recommendations at the lewaltbbrization

ENVIRONMENTAL MEASURES :

1. During the implementation of the activities proposed in the Maritime
Spatial Plan (in particular the development of wind energy), the impact
asessment process needs to include clarification of the impacts,
including the necessary expertise and, where appropriate, mitigation
measures for marine mammals. The need for further research needs to
be considered within each specific project

PROPOSALS FOR THE ACTION PLAN :

1. It is advisable to draw up a protection management plan for the national
defense sites, which will map the environmental risks of the activities to
the marine biota, including seals, and measures to prevent or reduce
them
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4 . B.ad8

Sofar, 14 species of bats have been identified in Estonia, which falls into two
groups with different adaptations. Brown lceg@red bats, Northern bats and
species belonging to the Myotis genus winter in Estonia (or neighboring
countries), undertaking onlyegional migrations from summer habitats to
hibernation sites. Nathusius's pipistrelle, Common pipistrelle, and Soprano
pipistrelle and Common noctule are migratory and fly to winter in southern
Europe® The habitats, breeding and feeding areas of bats are generally
terrestrial. According to relatively limited knowledge to date, marine areas are
primarily associated with bat migration, but there are also species that make
foraging flights above the sea

The research on bats at sea HBexome a topical issugith the establishment

of offshore wind f arshmldbe Bdmle ® mincthat beats . 200
are able to cross large areas of the sea. Isolated overseas bats have been found

in the Faroe Iknds, Iceland, as well as in oil rigs and ships in the North Sea,
sometimeghese have been the species originating fromer i ca ( Ahl ®n, 2
Russ et al., 2001). When crossing the Gulf of Riga bats do not need to take such

long flights. The distance ahé narrowest point of the Kudaurk is only 29

km.

In Sweden 11 species of bats have been observed above the sea, 10 of which

are also present in Estonia: watsat (Myotis daubentonii), pondbat (Myotis

dasycneme), park bat, dwarf bat, pygmy Hagser vhite-fronted gull great

crested grebenorthern batsilver batand browneared plove Ah |l ®n , BaaglBe
& Bach, 2009). In Estonia previous studies hawdicatedthat northern bats,

park bats,great crested greb&nd unspecifiedat (Myotis) fly more than 15

km from the shore above the sea (Lutsar, 2012; Lutsar, 2013; Lutsar, 2016).

In addition, there are reports of bats flying over the seahi& Estonian

territorial waters seen fronthe passenger and yacht ships. In one case the

species of a bat was determined by a photographvas agreat crested grebe

that landed on gachtin the morningnthewe st of t he &dawme Penin
(L. Lutsar's species identification, data from Magtd s | friopm 2011

Only a few studies have been carried out in the marine area, covering very

limited marine areas. So far, bats have been studied above the sea in Estonia in
three areas: around K»pu peninsula (Lutsa
shallows of Tallinn, in Kuradimuna and Uusddaa (Lutsar, 2013), in
Veiserahu,south of Saaremaa (201&ndin three places around Saaremaa

®The chapter is largely baseddné¢ basi c research of the Mariti me
bats at sea around Saaremaa from July to October
1 n March 2021, based on the work fABat survey in
fromJunetoOctobe2 020. Phase I I identification of i mporta

L; Estonian Fund for Nature, 2021

51 The same as previous
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2018 in Mustpank,nearlrbe axle buoy nol and again in Veiserahu (Lutsar,

2019) which was the first stage irhé implementation of point 10.9 of the

Action Plan for the Conservation of Bats (Vespertilionidaé&jentification of

Marine Seas Important for Bathe2 020 survey MnBat survey
Riga and Gul f of Finland fromofilhene t o |
identification of important marine areas for bats was a continuation of the above

work. The observations in 2020 took place at three points in Veiserahu, Kihnu

Shoal and Neugrund

According to current knowledge it can be assumed that migratory species are
rare in the Gulf of Finland in autumn and their relative abundance is lineee

than in the vicinity of Saaremaa. Bats are not expectaghtberin autumn on

the Northern Estoran peninsula, as there is a migration route from Finland to
Estonia across the seBhe batslying across the Gulf of Finlantb Estoniaare

likely to reach scattered near the Estonian islands and coast. It can be assumed
that the bats wilgatheron thesouthern coast of Saaremaa in autumn, especially
on the S»rve peninsula (the main direct.
southwest), where they are waiting for suitable weather to cross the Gulf of
Riga. The moving towards thevest to Sweden is less likelbut it cannot be

ruled out.

The existing informatiorsuggests that the autumn migration of bats is more
activejustin Kura kurk On a few favarable nights migrating bats can head
west from Saaremaa. Little is known about the spring migration of Gats.

bat population is smaller in spring than in autumn, as nobfathemsurvive

the winter. Thus, during spring migration, the probabitidymeetbatsat sea is
smallerthan in autumn. So far, the autumn migration of bats has begnly
observed, ashie largest numbers can be expected at that time and based on the
direction of migration it can be assumed where in the sea bats can fly more in
numbers.

In case of bat migration it is important to note that when flying over the sea
bats usually fly up to @ m above sea level, but tite sea objects (masts, wind
turbines etc.) bats rise much higher, for example when flying around the blades
of wind turbines Bats, especially migratory species, may congregate in certain
areas close to the coast, waiting for the weatbaitableto cross the sea.
Migration is possible only ircase ofrelatively quiet weather and fauoable

wind direction. According to the baurvey bats flew over the sea when the
wind speed was 0iF.7 m/s (0.47.1 m/s based on the 2020 survey). At the
same time, based on the study, bats were mostly detected above sea level at
wind speeds belowi® m / s.

52 The same as previous

63 "Survey of bats at sea around Saaremaa from July to October 2018" Estonian Fund for
Nature, 2019
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The Action Plan for Protection of Ba% points out that the main general
hazards of the Estonian bat fauna are the loss and degradation of both summer
and winter habitats, deaths in wind farms and traffic, environmental poisons,
and natural influences.

64 Action plan for the protection of bat¥éspertilionidag. Approved by the Directive no.
1-1/17/150 of the Director General of the Environmental Board of 15 March 2017
https://www.keskkonnaamet.ee/sites/default/files/liigikaitse/nahkhiirlaste_tk.pdf
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Impact of the MSP

Bats mainly use the marine area for the migratory period flyover, and there is
no contact with the aquatic environment. Bats may be affected by activities that
disrupt bat flight corridors and migratory routes, thus increasing the risk of bats
being killed Wind energy is the only potential activity affecting bats in

maritime spatiaplanning.

Bats may be killed in offshore wind farms located in important flight corridors
(migratory routes). The more intensively used the migration route, the more

specimengan be killed.

The larger wind energy development areas proposed in the Maritime Spatial
Plan are located in the Gulf of Riga and west of Saaremaa (Figure-}).2.4
According to current knowledge, the planning solution can be considered
suitable for the ngration of bats, as the expected main migration direction from
the southern coast of Saaremaa (S»rve
open. There are nature reserves in this area which ensure the preservation of
the migration corridor. The plannedigration corridor also runs across the Gulf

of Riga above the islands of Kihnu and Ruhnu, where the plan does not foresee

development areas of wind energy either
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The potential conflict between wind turbines and bats is mitigated by the fact
that wind turbines operate at higher wind speeds (average wind speed in the
wind farm area above 9 m/s) witlitle or no bat activity The wind turbines

start working withthe wind speed of about 5 m/s amg taking the migration
speed of bats (approx-®m/s)into accountthe migration usually takes place

in relatively quiet weather when the wind turbines mmt work or operate at
slow revs with low risk to bats.

Knowing the relationship between wind speed and bat flight activity will allow
wind turbines to be stopped at certain times and at certain wind speeds in the
future to protect bats. According tbesurvey conducted in 2029 the autumn
migration of bats was most active at the end of July and in August, the most
active periodof which within this shortperiod of about 1930 Augustand in

the period from 22:00 to 4:00. This is a very limited period of time, so it is
possible to develop technological solutions for wind turbines in the future,
where it would be possible, for example, ltmit the rotor speed of the wind
turbine untilthe wind turbines stop automatically during a certain period of
time. Whenever possible, wind farms showbtivays use the best available
technology to minimizehe potentialrelatedeffects.

In the light of current knowledge, it can be said that the maagtispatial
planning solution for the spatial arrangement of priority areas for wind energy
is consistent with the anticipated migration routes of bats and the proposed
environmental measuresgarding the spatial plamill not result in significant
adversempacts on bats

ENVIRONMENTAL MEASURES :

1. In the further development of wind energy development areas, it is
necessary to assess in more detail thecurrence ofeffects and
significance of the effects on bats. In the context of the authorization
procedue, the effectsshould be specified by including the necessary
expertise and, if necessary, studsg®uldbe carried out in the marine
area to be developed and, if necessary, mitigation measieadd be
applied.The nmonitoring of batsshouldbe continued during construction
and operation of the wind farm.

2. It is important to keep the main migratory routes of bats free from wind
farms (to mitigate the risk of collision) or to provide for appropriate
mitigation measures if necessary. For exampimiting wind turbine
rotor speed to stall (during migration); installation of ultrasonic
repellants on wind turbines that guide potential bats in the area away
from the wind farm, etc

5 fABat survey in the Gulf of Riga and Finland f
identification of i mportant marine areasi for bats
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PROPOSALS FOR THE ACTION PLAN:

1. The research on bats in the Estanimarinearea should be continued in
order to gather information on the most important migration directions
and intensities of bats, as well as on the relations between wind speed
and bat flight activity.

4. embed habitats and bi ot a
Seabedhabitats

Habitat types considered important for nature conservation in the European
Union were listed in 1992 in Annex | to the Habitats Directive (92/43/EEC on
the conservation of natural habitats and of wild fauna and flora), which
combineshabitat types from land, sea, and freshwater. There are a total of eight
marine habitat types in Annex | of the Habitats Directive, of which six occur in
the Estonian marine area (in brackets the Habitats Directive Annex ):.code

sandbanks flooded with awater (1110, hereinafter "sandbanks"),
river estuaries (1130

mudflats and sandflats (1140, hereinafter "flats") expose with a low
tide,

coastal lagoons (1150

wide shallow coves and bays (1160

reefs (1170.

I B> D>

Sandbanks and reefs can be considdtgly seabed habitat types as they are
not related to the shape of the coastline or the land. Far from the coast, in
offshore conditions, the presence of river estuaries, mud and sand flats, coastal
lagoons, and wide shallow coves and bays, as all thaisiéat types are directly
related to the coastliie Habitats of reefs (1170) and sandbanks (1110), which
are more widespread in the Estonian marine area, are, therefore, the focus of
attention in the context of Estonian Maritime Spatial Plan.

Seabed habitat mapping was started in Estonia in 2005, and approximately one
third (38%) of the Estonian marine area has been covered by inventories (spring
2019) (Figure 4.2.8). With respect to the extent of the marine area covered
by the inventories,tishould be borne in mind that, as of now, 38% coverage is
obtained by aggregating the areas of the survey polygons of all mapping areas,
regardless of specific mapping technigues and density of sampling pAihts
mapping work to date has been prowesed, and the results are based on a
very sparse sampling point network for large area mapping. The greater the
distances between the sampling points, the less reliable the maps are. Detailed

% Habitats directives, inventory of the marine habitats in the selected areas in the Estonian
EEZ, T EMI , 2016
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knowledge of the seabed is derived from the points visited atEssgamates of

the distribution of the seabed substrate and biota for the area between the
sampling points are obtained through indirect mathematical methods
interpolation or directed modeling.

Major unmapped areas within the territorial sea are locatde eastern part

of the Gulf of Finland and the western and northwestern parts of the territorial
sea. Seabed habitats in the EEZ are much less mapped compared to the
territorial sea (Figure 4.2-3).

In 2018, modeling of the distribution of reefs asandbank habitat types for
the entire Estonian marine area was performed based on the available materials
(Figure4.2.5 2).

Kaardistatud alad
Mereala piirid
majandusvoond
territoriaalmeri
Kaardistatud alad
kaardistusalade liidetud poliigoonid

N
T E— KT A
0 25 50 100

Figure 4.2.51. Areas mapped in the Estonian marine area (source: Estonian
Maritime Institute, UT, as of spring 2019)
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Figure 4.2.52. Modeled distribution of habitat types in Annex | of the Habitats
Directive - reefs and sandbankswith the reliability of the habitat distribution
model in the Estonian marine area (Source of the map material: Updating map
data of Estonian marine habitats, UT Estonian Marine Institute 2018

According to the Marine Strategy Framework Directive (MSRI is also

necessary to consider general laigmale habitats in the environmental
assessment. EU Commission Decision 2017#848hich establishes the main

types of MSFD seabed habitats, has only recently been published, and,
therefore, no MSFD seabdxhbitats have been mapped in Estonia. However, in
2018, MSFD has conducted modeling of the distribution of key types of seabed
habitats, based on the same source data as the previous Habitats Directive
habitat modelindFigure4.2.53). ThemereRITA project "Innovative solutions

for the assessment and monitoring of the Estonian marine environment and
natural value®" is underway, in the course of which several innovative
solutions will be developed to enable the mapping and assessment of marine

ecosystems and the development of blue economy.

5 The reliability of the habitat distribution model provided in the figure is due to the density
of sampling points the higher the density cfamples taken from the seabed, the higher the

reliability of the habitat model in a specific area.
%8 eur-lex.europa.eu/legatontent/ET/TXT/PDF/?uri=CELEX:32017D0848&from=NE

% mereRITA website: https://sisu.ut.ee/mererita/avaleht
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Figure 4.2.53. Modeled distribution of the main types of MSFD seabed
habitats in the Estonian marine area. (Source: Estonian Maritime Institute, UT
2018

In addition, a modeled distribution map of HELCOMseabed biotopes
(HELCOM HUB or Helcom underwater biotope and habitat classification
systen), level 3, is available from earlier studies (Figure 4-2)5.

70 Baltic Marine EnvironmetProtection Commission Helsinki Commission

"Reporting of the NEMA project: AHabitats direct:i
habitat types and EUNI S | evel 3 habitats in the
Institute, 2016. http://nema.betken/
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Figure 4.2.54. Modeled HELCOM HUB Level 3abitat Distribution in the
Estonian Marine Area (Source: Estonian Merilnstitute, UT 2016

In 2018, the status of reefs, sandflats, and sandbanks from the seabed habitats

was assessed for reporting in accordance with the Estonian M&tragegy?

and all three habitat types were found to be in a favorable state. In addition,

oxygen deprivation and macrofauna communities in -bofttom areas were

assessed. Their assessment is predominantly favorable in the Estonian marine

area, butnogab st atus was achieved in the V2ina
eastern and offshore parts of the Gulf of Finland

In 2020thest udy A Study of seabed biota and hab
of Natura and HELCOM habitat types and to elucidate the CO2 sequestration
potenti al of the seaodo (Estonian Marine |
was completedwhich, as one ofhe areas, examined the marine area in the

west of Saaremaa proposed for the development of wind energy set out in the
maritime spatial planThis project carried out studies on the chemical and

REnvironment al Status of Estonian Marine Area 20
https://www.envir.ee/sites/default/files/mere_seisund_2018.pdf

73 Study of seabed biota and habitatsassess the distribution of Natura and HELCOM

habitat types and to elucidate the CO2 sequestrat
Institute, University of Tartu, 2020)
https://www.envir.ee/sites/default/files/inventuuri_lopparuanne_02.06.2020.pdf
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physical characteristics of the seabed biota and habitatshendiater column
within that part of the territorial sea

During the inventory the distribution of the Habitats Directive habitat type 1170
(reefs) was identified in the study area (total area 228, k8% of the study
area). No other seabed habitat typespecies in the directives or other lists of
natural valuesvere found in the study area. The presence of a habitat type in
the Habitats Directive in an area does not in itself require its separate
protection. Based on the information available in thearine area under
Estonian jurisdiction, the habitat type of reefs covers an ar84af.3 kn?.The
existing natural areas in Estonia cover 19.2% of this. The Estonian areas offered
by the HELCOM network of marine protected areas (includes both aleneaas
andSite of Community Importandecover 27.8% of the reef habitat type present

in all Estonian marine areas. Estonia has reported that the reefs of the habitat
type in the Estonian marine area are ifaaourablenature conservation status.

Considering that no objects of nature protection importance were identified in
the study area other than the Habitats Directive habitat 1170 (reefs), tasch
beenalready sufficiently covered by the existing network of protected areas in
Estonia, andby taking into account the two potential new marine protected
areas in the immediate vicinitgf the study area (the ongoing extension of
Vilsandi National Park and the proposal to establish an offshore protected area
in the EEZ, see Chapter 4.2.6 for moreaiks), the expert group that conducted

the study does not see a direct need to establish new nature protection
restrictions in the study area if the planned and pending protectedwilebe
realized andvill ensure the preservation of the fawable satus ofthe habitat

type 1170.

Seabed habitats

In the Estonian marine area, macroscopic seabed biota is formed of flora (large
algae and higher plants) and benthic fauna. In terms of species composition,
the biota is quite diverse, with both marine andsfre@ater species.

Seabed vegetation. On the basis of the data from the V13- 2018, 60
major vegetation taxa (including 57 species and taXdotrix,
Pseudolithodermaand fontinalis the genus level) have been recorded in the
Estonian marine area.

The most frequently occurring species in the Estonian marine area are
Vertebrata fucoides, Cladophora glomerata, @wlamium tenuicorneThe
species/ taxa of the brown algae are the mbsihdant in the Estonian marine
area. The differences between vegetation species/taxa in the HELCOM sub
basins are relatively small, with the Gulf of Riga being the most abundant in
species.

Large vertebrates. According to the data of the y@86822018, @ zoobenthos
taxa (including 73 species and 19 taxa) data are registered in the Estonian
marine area.
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The most frequently occurring invertebrates in the Estonian marine area are the
blue mussel Nlytilus trossulu}, Baltic clam (imecola balthica and barnale
attaching to the substrateAmfiphibalanus improvisgs 59% of the benthic
species/taxa belong to the arthropod family. Species diversity is highest in the
Gulf of Riga lower basin and lowest in the eastern Gotland basin
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Impact of the MSP

Seabedabitats and biota are influenced by two types of anthropogenic factors

A local factors (in particular mechanical impact on the seabed, local
sources of pollutiop

A regional influences (general level of eutrophication in the Baltic
Sea, the total level ofdzardous substandes

The spatial solutions to the activities to be established by the plan are primarily
of local impact and are related to the mechanical impact of the activities on the
seabed (disturbance, removal, replacement of the seabed substrate). The
specific impact isvery specific to the site and the proposed activity, so it is
possible to assess the impact of the activities during the licensing process for
specific projects.

From the standpoint of the seabed and its biota, the development of wind energy
is one ofthe most important areas of activity proposed in the Maritime Spatial
Plan, which may include direct actions that locally affect the seabed. According
to current experience, the impact on seabed habitats and biota associated with
wind energy development arin particular foundations of wind turbines and
erosion controt*’>7677,

Impact on benthic habitats. Of the proposed activities, technical
developments, i.e., any physical intervention in the seabed environment, will
have a greater impact on the seabeabitats. There are reefs (1170) and
sandbanks (1110) in the planned wind energy development areas of the EU
Habitats Directive Annex | habitat types of conservation value, see Figure
4.2.52.

In particular the construction of wind farms on the seabed will have an impact
by occupyingor destoyingthe habitaunder the foundation of the specific wind
turbine or substation and power cabl®&epending on the specific conditions

of the seabed, it ay be necessary to prepare the seabed for installafiome
foundation Prior to the installation of gravitational foundations it may be
necessary to level and strengthen the seabed.

74 Boehlert, G. W., and Gill, A. B. 201CEnvironmental and ecological effects of ocean
renewable energy development: A Current Synthesis. Oceanography881

5 ICES. 2012 Report of the Workshop on Effects of Offshore Windfarms on Marine Benthos
- Facilitating a closer international collaboration throughout the North Atlantic Region
(WKEOMB), 2730 March 2012, Bremerhaven, GermanZES CM 2012/SSGEF:13. 57 pp

76 Lindeboom, H. J., Kouwenhoven, H. J., Bergman, M. J. N., Bouma, S., Brasseur, S., Daan,
R., Fijn, R. C.et al 2011.Shortterm ecological effects of an offshore wind farm in the Dutch
coastal zone; a compilation. Environmental Research Leftérs

7 Linley EAS, Wilding TA, Black K, Hawkins AJS, Mangi. 200Review of the effects of
offshore windfarm structures and their potential for enhancment and mitigation

%% | RAHANDUSMINISTEERIUM HENDRIKSON& KO

R



Estonian Maritime Spatial Plan Impact Assessnirayort 101

To date, gravitational foundations have been developed that do nate¢e

prior preparation of the seabed (&yavitad®, Seatowef), but may require
filling with concrete to fill the gap between the seabed and the foundation after
installation. The capacity of wind turbines as well as other parameters depend
on the speific location and layout, as well as the time of realization of wind
farms. Depending on the height of the wind turbines and diameter abtbe

as well as the distances between the locations of the wind turbireeshe
location of the foundations).

The extent of the impact depends on the technical details and material of the
foundation and the area tiie seabed below the foundation, i.e. the smaller the
powerwind turbines and the larger the foundatpthe greater the impact. The
larger the area ahe foundation and the areathfe seabednderit, the greater

the loss of natural seabed at a particular location.

The peference should be given tbe foundation structures witlhe smaller
“footprint" when constructing wind farmsn the future alongside with
technological developmeni{sncluding taking into account that their physical
constructionin the constructionstagedoes not cause significant and extensive
noise and sediment movemard, forexample, the seabed being prepared will
be affected to a minimum When establishinghe offshore wind farms, the
location of wind turbines should be based primarily on the location of habitat
types and, if possible, the installation of wind turbines iraega with labitats

of reefs (1170pf high natureconservation value should heremostavoided.

The current technological solutions of the wind turbine foundation are the most
suitable gravitybased foundation for the conditions of the Estonian marine
area, which can be solved both as a monolith and as a combination of several
smaller interconnected elements. In the case of more sensitive habitat, a
monolithic foundation should be preferred, as in this case, the impact will be
oneoff (when one monolithidoundation block is laid on the seabed). The
foundation material should be as close as possible to the natural substrate
(surface roughness, neutral chemical reaction). Enriching the exterior surface
of the foundation with natural rock material may alse @onsidered. This
allows the creation of an attachment substrate that is as natural as possible, to
which marine organisms can attach. In the case of material facilitating
attachment of biota, a swalled reef effect is expect®d which is a very
complex phenomenon with both positive and negative impacts. Positive impacts
include an increase in biomass attached to the seabed, an increase in the species

8 https://www.arup.com/
Imedia/arup/files/publications/g/gravitas_brochure_final_press_tyfapdf

™ http://seatower.com/

80 An artificial reef is a man made structure or structure that has been laid on the seabed,
either intentionally or unintentionally, and serves as a basis for the growth and production of
marine life (Hoffmann et al2001)
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diversity of the benthic biota, and the foundations of wind turbines attracting
fish (easier accss to food, shelter, spawning substrate).etc

The reef effect is also accompanied by negative impacts, such as the
accumulation of dead biomass at the wind turbine foundation and nutrient
enrichment of sediments local eutrophication symptoms; the podsib
promotion of alien species (the salled 'stepping stoné effect); and the
formation of hard substrates at depth ranges where they do not occur naturally
(in turn, colonization of species is unpredictable). Experiments on colonizing a
new substrateanducted in the northern Baltic Sea have shown that it is very
difficult to predict which species will colonize a particular new substrate in the
high seas. Each specific site is different in its conditions, and evaluation (and
study) of substrate colonian should be made prior to the implementation of

a particular project. Seabed disturbance experiments conducted in Estonia
(Neugrund shallow, limestone bottom) have also shown that disturbance of the
limestone seabedmechanical damageproduces changethat can be observed
over many years. The soft bottom uses erosion barriers and increases the area
of impact of the foundation of each particular wind turbine. Thus, when using
erosion barriers, natural material from lahdsed sources should be used to
minimize the impact

When dismantling wind turbines, it must first be assessed whether removing
the foundation can cause more damage than leaving it in the marine
environment. Perhaps the option of removing the foundation should be
preferred, but in someases, it may be expedient not to dismantle the

foundation

The development of offshore wind farms will also involve the laying of seabed
cables. Their specific impact will also depend on the technology used for the
laying of the cable on the seabed, thatarial of the cable covering, and the
voltage inside the cable, which must be addressed in more detail in the licensing
and assessment of the proposed activities. Today, cable installation technology
has advanced in the direction where laying the cabletlon seabed is
accompanied with protection thereof along its entire length from potential
damage. One of the more commonly used methods of protecting a cable is by
burying it in seabed sediments, which ensures safety and avoidance of
economic damage, as Wes mitigating the environmental impact of some
(magnetic field, heat). The constructionasble corridore does not, by its very
nature, destroy the habitat under tltable corridoreand has a limited
geographical impact. In the case of a soft seab@gdmporary groove is created

to bury the cable, and the sediment will fall on the installed cable. A sufficient
burial depth of the cable to protect the cable from the main external influences
is generally considered to be 1.5 m. The success and metkaxf burial in the
sediments are highly dependent on the seabed geology. The establishment and
subsequent operation of theable corridorewill not significantly affect the
distribution of habitats. For a particularly hard substrate, there is no sigrifican
change in habitat distribution, for a soft substrate there may be some habitat
loss and habitat diversification through the addition of hard substrate, but under
certain conditions, the added hard substrate (the cable itself) may get buried
under soft sdiment, in which case the distribution and health of the habitat is
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not comparable to the previous situation, especially in offshore areas. All in
all, the establishment of @able corridorego the spread of habitats has a small
and shoriterm impact durig both construction and operation

An important parameter characterizing the status of the seabed habitats is the
quality of the habitats (compliance of the biota with the typical structure and
preservation of the biological function of the abiotic comeots of the
environment). The establishment otable corridorecan affect habitat quality
through changes in the substrate and the distribution of species important to the
habitat. As thecable corridoreis a particularly hard substrate added to the
sealed and its associated additional reef effect, a greater change is expected to
occur in the habitat quality in particular on soft bases, as the addition of a hard
substrate and a reef effect will increase the species diversity of this habitat
through additonal substrate formation,82 The impact on hard bottoms is
minimal since the addition of substrate does not fundamentally alter the
conditions of the species populating the habitat. To date, apart from isolated
cases®, the magnetic and electric fields associated with the cables have no
impact on benthic biota and individual species, so the impact of these fields on
the species composition cannot be assessed. In conclusion, it can be expected
that the installation andufther operation of theable corridorewill have only

a minor and shofterm impact on the quality of the seabed habitats

Impact on benthic biota. Benthic vegetation is a component of benthic biota
that primarily inhabits the photic zone of the seabede Tvegetation
communities vary depending on the substrate. In offshore conditions (openness
to waves), as a rule, soft beds (sandy and clayey seabeds) have no vegetation.
The benthic vegetation of the hard bottoms consists primarily of algae, which
have atypical zonality in accordance with the depth in the northern Baltic Sea.

In the shallower part, there is usually a green algae zone, followed by the brown
algae or bladderwrack zone, and in the deepest part (up to 30 m in the open sea
condition), the rechlgae zone. As a rule, the bladderwrack zone is the richest

in biomass and species

Cable routing creates a substrate suitable for attachment to the bottom
vegetation at depth ranges where it may not have been present (especially on
soft bottoms). Underdrd substrate conditions, the hard substrate formed in the
case of theable corridoras not significantly different from that of the natural
substrate, and thus no impact on the species composition of benthic vegetation
iIs expected. Thus, the added subht* has a significant local impact only on
soft bottoms, which is rather rare in the wind energy development areas

81 Ambrose, R. F., and Anderson, T. W. 1990. Influence of an artificial reef on the surrounding
infaunal community. Marine Biology [Mar. Biol.], 107: 432.

82 L anghamer O. 2012. Artificial Reef Effect in relation to Offshore Renewable Energy
Conversion: Stee of the Art. Sci. World J. 2012i8. d0i:10.1100/2012/386713.

8 Scott, K., Harsanyi, P., and Lyndon, A. R. 2018. Understanding the effects of
electromagnetic field emissions from Marine Renewable Energy Devices (MREDSs) on the
commercially important edilel crab, Cancer pagurus (L.Marine Pollution Bulletin, 131:
580-588.
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proposed in the Maritime Spatial Plan. To date, the electromagnetic impacts of
cables on benthic species have not been identified.

The benhic fauna is composed of both sessile (sedentary) and mobile species.
The sessile species need either a hard substrate to attach or softer sediment to
dig itself into. For species attaching to a hard substrate (e.g., shellfish), the
addition of a hard subsate is primarily additional habitat and often allows for

a more complex, thredimensional habitaét This has often led to the
abundance of anchored benthos and the increased biomass in the vicinity of
wind farms.

The impact of fitting the cable linesn the softbottom benthos may occur
particularly in close proximity to the cable through the change of sediment
dynamic$s,® In the vicinity of cables and other artificial structures, usually
under favorable hydrodynamic conditions, forms in sediments lvegin to
proliferate’,e¢ The electromagnetic impact on mobile species has been
described several tim#sMostly it has been either fish or crabs. Such impacts
have not been described in our waters, and knowledge to date tends to indicate
a lack of inpacts.

As a separate rislcable corridors can be highlighted as potential contributors
to the spread of alien species, in particular by forming an uninterrupted network
of hard substrates in the area of soft sedimeht.this way, species attaching

to a hard substrate will be able to propagate alongctdide corridors in a

84 Kerckhof F, De Mesel |, Degraer S (201®&)o wind farms favour introduces hard subatrata
species? In: Degraer S, Brabant R, Rumes B, Vigin L (eds.): Environmental impaftslodre

wind farms in the Belgian part of the North Sea: Environmental impact monitoring reloaded.
Royal Belgian Institute of Natural Sciences, OD Natural Environment, Marine Ecology and
Management Section: 615.

85 Davis, N., van Blaricom, G. R., and Dy, P. K. 1982. Marmade structures on marine
sediments: Effects on adjacent benthic communities. Marine Biology [Mar. Biol.], 70: 295
303.

8 Hall, S. J. 1994. Physical Disturbance And Marine Benthic Communitiddfe In
Unconsolidated Sediments. Oceanography and Marine Biology: an Annual Review, 32: 179
239.

87 Coates D, Vanaverbeke J, Vincx M, others (2012) Enrichment of the soft sediment
maaobenthos around a graviyased foundation on the Thorntonbank. Offshore Wind Belg
Part North Sea Head Underst Environ Impacts R Belg Inst Nat Sci Manag Unit North Sea
Math Models Mar Ecosyst Manag Unit Brussisi

88 Coates, D. A., Deschutter, Y., Vinck|., and Vanaverbeke, J. 2014. Enrichment and shifts
in macrobenthic assemblages in an offshore wind farm area in the Belgian part of the North
Sea. Marine Environmental Research, 95t2.

8 Hutchinson, Z, Sigray, P, He H, Gill, A, King J, Gibson, C (20B3¢ctromagnetic Field
(EMF) Impacts on Elasmobranch (shark, rays, and skates) and American Lobster Movement
and Migration from Direct Current Cables. Sterling (VA): U.S. Department of the Interior,
Bureau of Ocean Energy Management. OCS Study BOEM B8 Sterling (VA): U.S.

% Ricciardi, A., and Rasmussen, J. B. 1998. Predicting the identity and impact of future
biological invaders: A priority for aquatic resource management. Canadian Journal of
Fisheries and Aquatic Sciences [Can. J. Fish. Aquat. S5%:]17591765.

%% | RAHANDUSMINISTEERIUM HENDRIKSON& KO

R



Estonian Maritime Spatial Plan Impact Assessnirayort 105

situation where this would naturally be impossible. Cables may also be
associated with lowirequency vibration propagation, especially near wind
turbines, which in turn may cause changes in the distribution of benthic fauna
on the local scake.

To mitigate the impacts of cables, for example, in case of a cay, it is useful to
consider burying the cable. For hard substrates (such as "reef" halpiéa tyt

is not practical to bury or cover the cable in deeper parts of the high seas. Where
possible, the external surface of the cable should be neutral and allow the
organisms to attach. At the same time, protecting the cable in the shallow
coastal areawhich is therefore strongly affected by ice and storms, is
indispensable (recommended depth apprd meters). In addition to the
shallow areas, international shipping lanes and intersections with other cables
or pipelines are potential risk areas. ®odns for advanced cable protection
methods are being developed in the design of wind farms.

In addition to wind energy, aquaculture is another type of marine use that is
directly related to seabed habitats and biota. The impact of aquaculture on
seabedabitats and biota depends on many factogavironmental factors at a
given location, the type of aquaculture, and the technology used. Fish farms are
primarily associated with eutrophication. The impact of the fish farm is by the
nutrients added to thmarine environment through the fish farm (see Chapter
4.1.5), which may alter the ecological conditions of the seabed biota, thereby
causing changes in the species composition of the biota and the quality of the
habitat At the same timehe shellfish and algae farming can remove nutrients
from the marine environment and their effect is rather to reduce the level of
eutrophication (see Chapter 4.1.5 for more details). The impacts associated with
fish farming depend to a large extent on theation of the proposed activity,
technology and the specieslltivated so the associated impacts need to be
further assessed in the authorization procedure and, where necetisary,
measures to mitigate significant adverse effects need to be developed. As
technology advances, the aim should be to encourage only nutréarital fish
farming in the marine environment.

The implementation of the maritime spatial plan does not envisage the
occurrence of significant adverse effects on the seabed habitats atadblyi
applying the prescribednvironmental measures and recommendations at the
level of authorization

ENVIRONMENTAL MEASURES :
1. The implementation of the uses of the marine areas considered in the

Maritime Spatial Plan will have an impact primarily ometlocal level
(mechanical intervention on the seabed, etc.). Because the impacts are

91 Solan, M., Hauton, C., Godbold, J. A., Wood, C. L., Leighton, T. G., and White, P. 2016.
Anthropogenic sources of underwater sound can modify how sedidveziting invertebrates
mediate ecosystem properties. Scientific Repd&t20540.
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site and activity specific, impacts are assessed at the licensing level for
most areas activities and can be mitigated as appropriate

2. The selectionof different foundatbn types and technologies for wind
turbines shall take into account and assess the environmental impact of
their construction and dismantling on the seabed and its biota.

3. In the areas suitable for the development of wind energy, it is
recommended that the location of the wind turbines is based on the
location of the habitat types. Avoid installing wind turbines in areas of
habitats of high conservation value where possible

4. As technology advances, preference should be given to smaller
“footprint” foundation structureg,e. the smaller the area dfie seabed
underthe foundation (and the part to be prepared for it), the lower the
loss of natural seabed at a specific locat{oncl it must be taken into
account that their physical construction during the construction and
dismantling phases would not cause significant and extensive noise and
would not cause significant sediment movem)ent

5. To mitigate the effects of cables cauting wind farms to land, consider
burying of cables when they pass through a soft substrate (e.g., sandbank
habitat type), whereas for hard substrate (e.g., reef habitat type), burying
and coating of the cables in deeper offshore areas is not feasihkrew
possible, the external surface of the cable should be neutral and allow
the organisms to attach

6. The effects related to the offshore fish farm should be further assessed
in the licensing procedure and, if necessary, mitigation measures should
be devebped As technology advances, the aim should be to encourage
only nutrientneutral fish farming in the marine environment.

4. Protected natur al objects

Approximately 19% of the entire Estonian marine area (including the exclusive
economic zone) is covered by various types of protected natural objects. The
existing network of marine protected areas is very unevenly distributed. All of
the existing protectt areas are located in the territorial sea. There are
predominantly special conservation areas and protected areas for the protection
of the sea. The list of protected natural objects in the Maritime Spatial Plan
area is given in the following table, andopected sea areas are illustrated in
Figure4.2.6-1.

Table 4.2.6-1. Protected natural objects related to the Estonian maritime spatial
plan (the table does not include information on natural objects located in the
area covered by Hidpatialpland) P2 r nu mar i ti me

Special conservation areas

GretagrundiConservation Area KLO2000344
KahtlaK ¢ b a s €anaervation Area KLO2000309
KaralaPilguseConservation Area KLO2000310
Kasti laheConservation Area KLO2000312
KaugatomalL » Qonservation Area KLO2000313
K¢ d e ma Cdnsetvaion Area KLO2000318
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Kolga laheConservation Area

Ko or un £omseevation Area
Kura kurguConservation Area
Kuressaare lah€onservation Area

N » v@smussaar€onservation Arean Harjumaaand

L2222 nemaa

Pakri Conservation Area
Paljassaar€onservation Area
Pammanaonservation Area
PrangliConservation Area

Riksu rannikuConservation Area
RuhnuConservation Area
SiiksaareOessaaré€onservation Area
Sutu laheConservation Area

T a g a m&dnservation Area
Vaindloo Conservation Area

Va i k es eConséniatioa Area

Va i na@omser/ation Areg L 2 2 n ancha a

Saaremaa)
Nature reserves
Allirahu Nature Reserve
Apollo meremadalikuiNature Reserve
PuhtuLaelatuNature Reserve
RahusteNature Conservation Area
SilmaNature Reserve
S 2@ a Nawre Reserve
SuurupiNature Reserve
ToolseNature Reserve
Uhtju Nature Reserve
Landscape protection areas
Kasti Landscape Protection Area
K¢ b as dandscape Protection Area
Kolga laheLandscape Protection Area
LetipeaLandscape Protection Area
Vormsi Landscape Protection Area
National parks
LahemaaNational park
MatsaluNational park
Vilsandi National park
Permanent habitat
Kerju Gray Seal Permanent Habitat

Krassi Island Gray Seal Permanent Habitat
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KLO2000003
KLO2000315
KLO2000316
KLO2000316

KLO2000165
KLO2000166

KLO2000167
KLO2000168
KLO2000222
KLO2000169
KLO2000327
KLO2000328
KLO2000330
KLO2000331
KLO2000332
KLO2000037
KLO2000048

KLO2000241
KLO2000339

KLO1000146
KLO1000674
KLO1000176
KLO1000305
KLO1000197
KLO1000662
KLO1000612
KLO1000180
KLO1000017

KLO1000485
KLO1000295
KLO1000495
KLO1000516
KLO1000220

KLO1000511
KLO1000300
KLO1000250

KLO3000094
KLO3000092
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Proposed protected area¥®
KrassiNature Reserve
LaidevaheNature Reservéextension
NeugrundiNature Reserve
Paljassaar&lature Reserve
Mu st j » eLandscape Rrotection Area
Vilsandi National park(extension
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Figure 4.2.6-1. Protected natural objects on the marine area

Most protected natural objects on the marine area are also internationally
protected within the Natura 2000 network of nature and/or special protection
area. The impact on Natura sites is assessed in a separate chapter in the Natura

Assessment Form (Chapté.3).

which are

This chapter outlines the environmental aspects of nationally protected natural
related to the

international

protection,

objects without
implementation of the plan. Out of the existing protected areas, Uhtju Nature

Reserve is partially dside of the Natura special protection areas, and Apollo
Shoal Nature Reserve is entirely outside the Natura special protection areas.

92 |n the proposed protected that are highlighted are areas covering the new marine area or

extensions to existing protected areas
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Also, all proposed new protected areas and planned extensions to existing areas
provided in Table 4.24 are located ogtde the Natura site netwotk.

Until now the protection of marine areas has taken place in Estonia by area,
and the reasons for the protection have mostly been the presence of either birds
or marine mammals. In a few cases seabed habitats haveedsoconsidered

as protected natural values. So far, the effectiveness of the existing protected
areas and measures in the Estonian marine area has not been assessed, nor has
the coherence of the network been assessed or taken into account when creating
the network of protected areas. This would require a comprehensive analysis of

a separate marine area, led by the Ministry of the Environment and the
Environmental Board, which are responsible for the protection and selection of
nature reserves and NaturaO®0sites.

At the time of preparing the maritime spatial plan there were essentially no
protected areas in the Estonian EEZ. Only a small part of one protected area,
considering the extent of the EEZ, also reached the E&Zout 43 km of the
Kura kurgu Conservation Area is located in the EEZ. The need to protect the
marine natural valuesf the exclusive economic zone has been emphasized both
attheworld level (CBD) and in the Baltic Sea region (HELCOM). In the course
of the project, which ended in 2020it has been proposed to establish two
protected areas in the exclusive economic zone (areas 73.3 and 39.7Tkm
larger of them (according to the proposal "Kolghallow marine reserve")
partially overlaps with the wind energy development area psegoin this
plares.

Impact of the MSP
With regard to protected nature, the main objective ofMilagitime spatialPlan

shall be the sustainable use of marine space in a mahaérensures the
preservation of protected natural objects and marinereservesand their

9 "Preparation of the proposal for offshore protected areas in the Estonian EEZ", responsible
executor: Martin G; EMI 202@https://mereinstituut.ut.ee/et/projektid/avamecaitsealade
ettepanektkoostamineeestimajandusvoondis)

% The grounds for protection in the context of the EEZ are as follows: The area is
representative of the "reefs" habitat type. An important partohtlzeb i t at type of the
of the Habitats Directive located in the Estonian EEZ is located in the area (25.58% of all

reefs in the EEZ are | ocated in the area). The ha
condition - the human impact is currég limited to indirect effects (general level of

eutrophication in the Baltic Sea, general pollution load of hazardous substances), there are
practically no | ocal anthroppoeni Eopr esesdrireser siheg
of seabed biotdUT Estonian Marine Institute 2020a). The area is a spawning ground for

Baltic flounder, autumn spawning herring, shorthorn sculpin dodg-spined bullheadan

important feeding area for juvenile cod and an important feeding area for European and Baltic
flounder(UT Estonian Marine Institute 2020b). The site is an importapécial Protection

Area (previously identified in the studies as an important 4qpoatectedSpecial Protection

Aread). The area is especially important for the resting and migrating @rkmg-tailed duck,

divers (gull and redhroated dver) and small gulls (different species use the area as migration

stops, as a wintering area and as a summer feeding area) (UT Estonian Marine Institute

2020c).
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conservation objectives and does not impede the achievement of
conservationobjectives To achieve these goals, the main principles applied
in the planning are

A The pln map reflects all the natural features protected at sea and does
not target other areas of activity for those areas that may be expected to
have adverse impacts (e.g., wind engrgy

A ltis established as a guideline that the use of the marine area actedt
natural objects is subject to the site's conservation objectives and
restrictions

The plan identifies three areas for the development of wind erémghe Gulf

of Riga (No. 1), in the East Gotland Basin (No. 2) to the west of Saaremaa and
in the North Sea Basin (No0.)3The choice of the spatial location of wind energy
development areas was based on the location of protected areas and was taken
as an exclusionary factor in order to exclude direct impacts on protected areas
(e.g.physical changes to the seabed (including habitat destruction) and changes
in waves, water movement, etc.). Protected areas have been established to
preserve Estonia's natural wealth, and therefore human activities that cause
environmental disturbances ithese territories are either restricted or even
prohibited. The selectionof the spatial location of wind energy development
areas was based on the locationtbé protected areas and was taken as an
exclusionary factor in order to exclude direct impaatsthe protected areas
(e.g.physical changes to the seabed (including habitat destruction) and changes
in waves, water movement, etcTlhe potected areas have been established to
preserve Estonia's natural wealth and therefore human activities tha¢ caus
environmental disturbances in these territories are either restricted or even
prohibited. During the planning process the planningtioé wind energy
development area no. 3 (northwest of Saaremaa) has beyenved The
planning of the area was abandonfed the reasons of nature conservation,
among other things: the area waartly located in an important sensitive area

of H¢l gerahu as an area for winter stoppi
and was thereforeith high development risk.

However, thewind energy development areas designated by the plan may have
indirect impacts on adjacent parts of the protected area (suspended matter
spread, noise during construction, et€he potential for indirect impacts on
birds, including protected nature objecelated to bird protection, is largely
minimized by site selection at the strategic planning level. In addition to
excluding the development of wind energy in nature reserves, the development
of wind energy in other marine areas is aldioected tothe areas of low
ornithological value (see also Chapters 4.2.2 and Figure 4LR2.Z0 this end,

an analysis of bird sgingareas and migration routes was carried out during
the maritime spatial planning process, the results of wichcate that the
planned wind energy development areas 1 and 2, as well as the innovation area,
are located outsidthe sensitivemarineareas for birds.

However, the more specific impactslated to thewind energy development
areas need to be addressed in the subseque@m®sstd wind energy development
in the context of specific projects, once the exact location, volume, technology,
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etc. of the proposed activity has been identified and mitigation meashoesd
beimplementedif necessarye.g.requiredbuffer zones). Hex it is appropriate

to highlight the environmental aspects related to the planning of wind energy
development areas for nationally protected natural objects without international
protection (including the proposed natural objects which @erided forin
EELIS, i.e. the table below does not include the proposal to establish two
protected areas in the EEZ discussed above

Table 4.2.62 Impact of wind energy development areas on national (planned)
protected natural objects

Natural object
protected or
planned to be

protected

Conservation objective Impact assessment

The conservation objective is to protect
Apollo shallowand its biota; habitat
types: underwater sandy shoals (1110)
reefs (1170)species:long-tailed duck
(Clangula hyemali little gull (Larus
minutug, black grouse Nlelanitta nigra
andwoodpecker $omateria mollissima

Apollo Shallow

Nature Reserve The plan envisagethe wind energy

developmengreasto be more than 100
km andthesewill not endanger the Apoll
shallowor its conservation values.

(KLO1000679

The conservation objective is to protect
marine and coastal habitats, important

Uhtju Nature  staging and nesting sites for birds and The plan envisagethe wind energy

Reserve protected species: habitat types reefs development areas to be more than 20(
(1170) and small islands and islets km away and Uhtju Nature Reserve will
(KLO1000017 (1620);speciesringed seal Rhoca not be affected.
hispida) and gray sealHalichoerus
grypus; razorbill (Alca torda).
The conservation objective is to protect The wind energy development areas 1 ¢
marine and coastal habitats: reefs (117(2 envisaged in the plan are adjacent to
primary embankments with annual Conservation Area. The location of winc
vegetation (1210), coastal meadows (1€areas has taken into account both the
*), small islands and islets (1620), sandlocation of bird protection areas and the
beaches with permanent vegetation location of sensitive sea areas for birds
(1640), gray dunes (2130 *blue pearl migratoly birds, which is the main optior
communities (6410) and species: gray sfor minimizing impacts at the strategic
(Halichoerus grypuks level. Kura kurguConservation Area as ¢
important stopping place / migration are
Kura kurgu Bird species whose habitats are protectfor birds will be preserved and the most

Conservation
Area

(KLO2000316)

o
Bk

are:red-throated dive(Gavia stellatg,
diver (Gavia arcticg, cormorant
(Phalacrocorax carb®, mute swan
(Cygnus olo}, smallswan Cygnus
columbianus bewickjj gray gooseAnser
ansel), white-cheeled eagléBranta
leucopsi3, blackbird (Branta
bernicla), wigeon (Anas

penelopg, common tealAnas
creccd, mallard (Anas
platyrhyncho$, pintail (Anasacuta),
Northernshoveler(Anas

clypeatd, gadwall (Anas

streperg, greater scaupAythya
marila), common eide(Somateria

RAHANDUSMINISTEERIUM

important flight corridors to the
Conservation Area wilbe preserved.

The mitigation measures set out in the
impact assessment report and the
implementation of the conditions and
guidelines set in the planning solution
have adverseffects onthe Conservation
Area ofKura kurk When developing win
energy development areathe potential
environmental impacts of the location
and/or technical solutions proposed in t
project solutionshouldbe further
considered and assessiedthe
authorization processncluding the
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Natural object

protected or

planned to be

protected

KrassiNature

Reserve
(proposed

K»pu
Reserve
(proposed

Laidevahe

Ma r

Conservation objective

mollissimg, long-tailed duck(Clangula
hyemalig, velvet scote(Melanitta
fuscad, common goldeneyéBucephala
clangula), lesser kestre{(Mergus

Impact assessment

effects on theébirds of theConservation

Area.

The maritime spatialplan foresees

albellus), red-breasted mergans¢kMergus possible submarine cable locations that

serrator), common mergansgiMergus
merganse), pied avocetRecurvirostra
avosetta, common ringed plover
(Charadriushiaticula), grey plover
(Pluvialis squatarolg, red knot(Calidris
canutug, little stint (Calidris

minuta), alpina(Calidris alpina), bar
tailed godwit(Limosalapponicg, spotted
redshank(Tringa erythropug, ruddy
turnstone(Arenariainterpres, razorbill
(Alcatorda) andblack guillemot

(Cepphuggrylle).

The proposal to establigte protected
area for theextension of the existing
Krassi Conservation Area and
establishment of Nature Reserve) was

will also pass through the Conservation
Area. Theselectionof thelocation of the
cables avoids passing through the habit
to be protected. According to the data c
the currentconservaibn management pla
of 20172026 of Kura kurguConservation
Area,Ve s i t ¢Gonseraation Area,
Vesit ¢iglatsamdd esi t ¢ ki n
permanent habitat of gray seahe
planned cable corridors do npassthe
habitat types of the area, including the
only maine habitat,reefsandthesewill
remain as they are. The potential
disruptive effects of the proposed cable
on the gray seal are expected to be
temporary and not significantly different
from the usual shipping disruption.
Adverse effects on the gray desre not
expected.

In case of specific developmeptojects,
the locations of the cable corridors may
change and their impact will need to be
assessed in the context of the
authorizationprocedure, together with th
design of the wind farms. At the level of
authorization suitable locations,
technologies, etc. othe cableshouldbe
found that do not have an adverse effec
on the protected natural objects.

The plan envisages wind energy
development areat® be more thari40

made in 2010 with the aim of ensuring tkm awayand the planed Krassi Nature
integrity of Krassi marine area in the GutReserve will not be affected.

of Finland and the preservation of
habitats.

The proposal to establigte protected
area was made in 2012 with the aim of

The plan envisages wind energy

preserving the unique ecosystem of the development area® be more thari40

K» pu c¢ o awhichis ansirepartant
bottleneck for bids on the eastern
Atlantic migration route

The protected area will be extended, in

Nature Reserve particular, to the Conservation Area

(PLO1001325, adjacent to the protected area aarttl to a

o
Bk

RAHANDUSMINISTEERIUM

kmawayand t he
reservewill not be affected

pl anned

The wind energy development area. 1
planned by the plan is located
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Natural object

protected or

planned to be
protected

proposed

protected area)

Neugrund
Nature Reserve
(PLO1000854,

Conservation objective

Impact assessment

small extent outside the se@onservatiorapproximately 25 km south of the
extension of theobjectives are still related to, among ottproposedNature Reserve in Laidevahe.

things, bird protection

The proposal to establish the protected
area was made in 20X@rimarily with the
aim of protecting the Negrund

proposed natureunderwater crater, birdtaging areasnd

reserve)

Paljassaare
Nature Reserve

(proposeq

marine habitat types.

The proposal to establisthe protected

When developinghe wind energy
development area, the possibility that tt
Nature Reserve is expandistouldbe
taken irnto account, and it is necessary t
proceed from the protection regime of tl
area in force at a particular time. It is
necessary to specify the environmental
impacts of the location and/or technical
solutions proposed in the project solutic
in the proces®f theauthorization
procedure and, if necessary, to develop
the mitigation measures

The plan envisagethe wind energy
development area® bemore than 140
km awayand the proposed Neugrund
Nature Reserve will not be affected.

The plan envisagethe wind energy

area (expansion of the existing Paljassedevelopment areas to be more than 15(

Conservation Area and establishment o
Nature Reserve) was made in 2009

primarily with the aim of protecting bird:

and marine habitats.

The proposal to establidie protected

km awayand theproposedPaljassaare
Nature Reserve will nobe affected

Mu s eBeach area was made in 2012 with the aim of The plan envisages the wind energy

Landscape
Protection Area

(proposed

Vilsandi
National park
(proposed
extension of the
protected area)

R
R,
R

RAHAN

ensuring the favarable status of
protected animal species and habitat

development area® be more than 160
km awayand the proposed Landscape

types, preserving the stands of the hist(Protection Area will not be affected.

manor parkand ponds of the spand
ensuring the preservation of the migrati
corridor.

The proposal to expand the national pal

was made in 2012 with the aim of
preserving the integrity of theffshore
shallowsin the west of Saaremaa and
ensuring the integrity of thbabitat of the
area's marine life and birds.

DUSMINISTEERIUM

The plan envisagethe wind energy
development area no. 2 adjacent to the
area ofthe planned etensionof the
national park.

When developinghe wind energy
development area, the possibility that tt
National Park is expandinghouldbe
taken into account, and it is necessary 1
proceed from the protection regime of tl
area in force at a particular time. It is
necessary to specify the environmaint
impacts of the location and/or technical
solutions proposed in the project solutic
in the process of thauthorization
procedure and, if necessary, to develop
mitigation measures.
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With regard to aquaculture, the plan gives priority to the balancedldpment

of the sector in naturally suitable places. In terms of environmental impact
aquaculture clearly distinguishes between the environmental impacts of the
classic (fish farming) and innovative (algae and shellfish farming) aquaculture
sectors, whichare also the basis for targeting marine asdo the protected
areas. The main impacts of fish farms on the marine environment, given-the so
called known technology (afie worsttechnologicalscenario), are the release

of nutrients andavouring of eutrghication, which resultsn the disturbance

of the natural balance and, in the worst case, the destruction of biota and
habitats close to farming

The impact of thdish farm can be mitigated by thgelectionof appropriate
location, technology (nutrient eutral), scale and intensity of farming
(described in more detail in Chapter 4.1.5). Based on the precautionary
principle, mariime smtial planning directs the establishment of fish farms
outsidethe protected natural areas, as welltasleeper and more open marine
areas, where nutrients are better dispersedt@tmpacts onthe conservation
valuesand the environmerttave beeminimized.

One area (currently known as Kolghallow marinereserve) has been proposed

as a possible newature reserve in the EEZ, currently overlapping with wind
energy development are®. 2 in this planThe proposal for the establishment

of the protected area also includes the description of the restrictions proposed
for the protection, which stipulatesahthe following should be restricted in

the protected areaconstruction (all renewable energy installations: wind and
gravity-based foundationfor wind turbines, high voltage DC and AC cables;
communication cables);extraction of mineral resourcesdredying and
dumping; fishing with gear that damages the seabed; any disturbance to the
seabedThe description of the restrictions finally proposed for protection

will become clear during the process of establishing protected areas, which

will take place beyond the maritime spatial planning process

The poposals for the establishment of two marmeserves irEEZ have been
made and are being processed. Therefore, it would be reasonable to refrain from
describing the proposed restrictions on the protected area due to the economic
exploitationof these areas until the end of the respective procedures.

In the degee of accuracy of the maritime spatial plan, the potential for adverse
effects on protected natural objects have been minimi#édten implementing
activities under the licensing process, it is possible to specify the impact and,
if necessary, to apply emanmental measures

ENVIRONMENTAL MEASURES :

1. The two areadhave been proposed in the EEZ as potential nature
reservesThe poposals for the establishment of two marneserves in
EEZ have been made and are being processed. Therefore, it would be
reasonable to refrain from describing the proposed restrictions on the
protected area due to the economic exploitation of these areas until the
end of the respective procedures.
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2. The development athe wind energy development arshouldtake into
account he possibility that Laidevahe Nature Reserve or Vilsandi
National Park will expand and it is necessary to follow the protection
regime of the area in force at a particular time. It is necessary to specify
the environmental impacts of the location and/ocht@cal solutions
proposed in the project solution in the process of &lu¢horization
procedure and, if necessary, to develop mitigation measures.

3. The more specific impacts of wind energy development areasldibe
addressed in the subsequent stages of wind energy development in the
framework of specific projects, once the exact location, volume,
technology, etc. of the proposed activity has been determined and
mitigation measures (including necessary buffer ®x)nbave been
implemented if necessary

4. In case of specific development projects the locations of the cable
corridors may change and their impattouldbe assessed in the context
of the authorization procedure, together with the design of the wind
farms.At the level ofauthorizationsuitable locations, technologies, etc.
of the cableshouldbe found that do not have an adverse effect on the
protected natural objects.

PROPOSALS FOR THE ACTION PLAN:

1. The effectiveness of existing protected areas and messutbe marine
area has not been evaluated, and the coherence of the network has not
been evaluated or taken into accounthis would require a
comprehensive analysis of a separate marine area under the leadership
of those responsible for nature reserassl Natura 2000 network sites,
i.e.the Ministry of the Environment and Environmental Board.

4 . AfT ect on terrain

The impact on the landscape can be assessed both through human perception
(so-called social impact caused by visual change, Geapter4.4.1.6) and as
an impact on the natural environment.

The following chapter focuses on the landscape in a natural geographical view.
Landscape as an ecological phenomenon, a geosystem, has developed in the
interrelationships of natural parts (seabed, watgstem, vegetation). The
landscape in this approach is the natural geographical basis for many
components of the natural environment. Landscapes, in turn, are based on
landforms with their own matter. Landscapes are characterized by their constant
change,both by themselves and by human influence. Until now, the majority
of scientific literature on landscapes and also practice has focused on terrestrial
landscapes. One of the basic works of Estonian natural geography, I.Arold's
"Estonianlandscapes” (UT Ralishing House 2005), also focuses on terrestrial
landscapes.

Marine landscape ecology is a young discipline, where the first serious
scientific review of the application of research methods and concepts was
published only in 2017. Marine landscape ecolegyased orthe principles
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known from landscape ecologyexploring places and locationstheir
composition, configuration and relationships that correlate with the region's
ecosystems and biodiversity. The focus is on the links between ecological
processs and spatial patterns in marine environments. At the same time marine
landscapes may not only denote the physical geography of the underwater
landscape, but also describe the change in the chemical composition of the
water column. These soalled chemicalandscapes play an important role in
the ecology of pelagic organisms. Most of the ecology of marine landscapes
sees the sea as a mosaic of places that offer different h&bitats

The important topic®of landscape ecologgre the coherence and fragmeidat

of landscapes, boundary dynamics, as well as connections with resource
managemenit. These issues are also transferable to the ecology of marine
landscapes. However, there are also views that, as the dynamics and
characteristics of marine areas differ so much from those of terrestrial
landscapes, analogues with the ecology of terrestaatiscapes should be
avoided.

until now, the prevailing understanding is that although the marine
environment can be considered more homogeneous in terms of landscape, it is
also characterized by the gaps or unevenness of marine landscapes in
environmentaconditions, both in time and spaceéhe gaps are affected by both
internal and external factorgge. marine landscapes change as a result of both
natural processes and human impact, and it is often very difficult to make a
clear distinction between theauses of change. Minimizing the potential
fragmentation of marine landscapes, "preserving blue corridors”, will teelp
ensure the sustainability of habitats and biota.

Impact of the MSP

The landscape as a geosystem is formed by the interconnections of parts of
nature and is also a component that affects them. All parts of the natural
environmentn interactionmentioned in Chapters 4.1 and 4.2 of this report are
therefore ecologically relvant to the landscape. Fundamental changes and
significant adverse effects on a natural component can also affect landscapes.
The most significant influencing factors may be the uses of the sea, the
formation or intensification of which is provided for the planning solution,

and which may also affect the landforms during which the physical intervention
in the seabed environment takes place.

In particular, the potential influencing factor is the offshore wind farms that the
maritime spatial plan envisag. Extraction and dumping of mineral resources
and infrastructure on the seabed may also have an impact. From an ecological
point of view, an important issue is coherence, avoiding fragmentation and
isolation inthe areas sensitive to biota.

9% Wu, J (2017) Seascape ecology anddscape ecology:Distinct, related and synergistic in
Pittman, SJ. Seascape Ecology.
% Wiens and Moss (2005) in Pittman, SJ. Seascape Ecology.

%% | RAHANDUSMINISTEERIUM HENDRIKSON& KO

R



Estonian Maritime Spatial Plan Impact Assessnirayort 117

In the course of the impact assessment of the maritime spatial plans of the
neighbouringcountries, the impact of the planning solution on the marine
landscapes has not beedealt within the natural geographical sense. In the
scientific literature the edogical perspective of marine landscapes has become
a more active research aréaringrecent years, especially through the issue of
biota and habitats (see Chapter 4.2.5). The rapidly developing technological
capability for the study of the marine enviment suggests that in the near
future it will be possible to better distinguish the role of various impact factors
and provide more accurate assessments of the planned activities.

The Estonian maritime spatial planning solutibas been developed by takgn

the natural components and the impact on them into account throughout.
Additional conditions have been set for the protection of biota, which, for
example, provide instructions for the extraction and dumping of mineral
resources to avoid shallow sea aefish spawning grounds, protected natural
objectsas the locationThe areas suitable for the development of wind energy
have been selectetb avoid spatial overlaps with natural valuekhe aeas
sensitive to birds and important migration corridors lbinds and bats, as well

as marine patterns and key habitats for ringed and gray seals, have been taken
into account.

The impact on fish has been analyzbg,setting additional conditions and the
obligation to carry out research at the level of superfcies licencein order

to ensure the conservation of fish stocks and to atba&lblocking of fish
migration. In this way the principle of preserving sensitive areas, which can
also be considered as 'blue corridors’, has been applied, which can also be
expressed in the importance of landscape coherence.

The assessment of the impacts on the various natural componenidgatin
Chapters 4.1 and 4.2 of this report concludes that the implementation of the
Maritime spatialPlan does not anticipate the ocoence of significant adverse
effects by implementing the envisaged environmental measures and
recommendations at theuthorizationlevel. Due to the above the impact of the
implementation of the plan on the landscapes cannot be significant eitner.
impacts may occur in the interaction of different natural components, but as the
predominant use of different marine uses is already in place, the
implementation of the plan is not expected to result in significant adverse
effects. Landscapes, including seages, are constantly changing, which is
why it is important to follow theaction plan for implementation of th@an,
marinestrategy and othemonitoring measures that will be set with gteategic
development documents atite onesalreadyfunctioning

4.3EVALUATION OF NATURA 2000

In addition to the nationally protected natural objects, the planned area
includes, in whole or in part, marine Natura 2000 sites. Natura 2000 is a
Europewide network of protected areas which aims to ensuretmservation
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of rare or endangered birds, animals and plants and their habitats, or to restore,
if necessary, the favorable status of threatened species and habitats across
Europe. Natura 2000 sites of community importance and special protection
areas havdeen designated pursuant to Council of Europe Directives 92/43 /
EEC and 2009/147/EC. Possible direct and indirect impact on Natura sites have
to be taken into account when planning activities with the plans

The assessment of Natura is a process camuwdn accordance with Article 6

(3) and (4) of the Habitats Directive 92/43/EEC. The assessment outlined in
this work will be based on the following guidance documents

A A Evaluation of plans and projects that have a significant impact on
Natura 2000 sitesMethodological guidance for the interpretation of
Article 6 (3) and (4) of the Habitats Directiff¥;

Kutsar, R.; Eschbaum, K. and Aunapuu, A. 2019. Guidelines for carrying
out Naturaassessmenin the implementation of Article 6 (3) of the
Habitats Diective in Estonia. (Environmental Board, 2029)

AWVind energy developments and Natura 2000 ( Eur op e an Uuni o
201175

The Wildlife Sensitivity Mapping Manual. Practical guidance for
renewable energy planning in the European Unid@uropean Union,
202000,

>\

>\

>\

The Natura assessment begins with the Naturaagssssment phase, which
aims to identify and determine the potential impact of a project or plan on a
Natura 2000 site and to assess whether it is possibtbjectively conclude
that potential adverse impacts are excludéds Maritime Spatial Plan
provides already for one of the new uses of the marine area for the
development of wind energy, the likely impact on Natura 2000 sites is
expected, and an appropriaé assessment of Natura has been carried out.

In the case of plans with a higher level of generalization (as is the case with
maritime spatial planning), Natura assessments will be carried out with the
required level of precision, having regard to the degoé accuracy of the
strategic planning document, which should allow identification of

97 https://envir.ee/media/1376/download

9% Kutsar, R.; Eschbaum, K. ja Aunapuu, A. 2019. Guidelines for carrying out Natura
assessment in the implementation of Article 6 (3) of the Habitats Directive in Estonia.
Client: Environmental Boardhttps://envir.ee/media/1353/download

Phttps://op.europa.eu/en/publicati@etail-/publication/65364c7-6H5b84ab6919d
8f4e3c6eb5c2

100 THE WILDLIFE ENSITIVITY MAPPING MANUAL. Practical guidance for renewable
energy planning in the European Uniphttps://circabc.europa.eu/sd/a/6ald0&d84-478a
a322006b09079efb/20200429%20WSM%20Manual.pdf
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sensitive/threatened areas and conflicts/risks that need to be considered in
future planning stageé%toz,

In the following, the impact of the Estonian MSP solution oa Natura 2000
network areas will be assessed according to the level of accuracy of the
Maritime Spatial Plan

A Information on the planned activity

The implementation of the Estonian maritime spatial plan and the uses of the
maritime space covered in tipdan based on their spatial location, established
guidelines and conditions are considered as the planned activities in this
assessment. The explanatory memorandum of the plan provides an accurate
overview of the planned activities.

A Characterization of the Natura sites affected by the proposed
activity

The total area of Natura 2000 network areas in the Estonian marine area is 6787
1 Y,which is 18.6% of the total marine area. Eigisgven sites of community
importance and 27 special protection areas ovewd#p the Estonian marine
area to a greater or lesser extent. However, 31 of these sites of community
importance and 21 special protection areas have conservation objectives
directly related to the marine environment, as well as overlapping with the
Estonan martime spatialplanning area. Figure 4-Billustrates the location of

the Natura special protectioareas in the proposed marine area, and an
overview of the areas is provided in Table 4.3The table lists the areas of
Natura sites that are withithe planning area and lists marine habitats/species
for conservation purposes

101 Kutsar, R.; Eschbaum, K. ja Aunapuu, A. 2019. Guidelines for carrying out Natura
evaluation in the implementation of Article 6 (3) of the Habitats Directive in Estonia.
Client: Environmental Board
https://www.envir.ee/sites/default/files/KKO/KMH/kemu_natura_hindamise_juhendi_uuend
us_2020.pdf

102

https://www.gov.si/assets/ministrstva/MOP/Dokumenti/CPVO/Usposabljanje/7novl19 assess
ment_off plans.pdf
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Figure 4.3-1 Location of Natura 2000 sites

Tabel 4.3 1 Natura 2000 networlSpecial Protection Aread.oA) and Site of
Community ImportancgLiA) are fully or partially covered by the Estonian
maritime spatial plan territory

Area in
Name and Code the sea Purpose fo protection
( kmj
Allirahu Site of Marine habitat typegl pc): reefs (1170).
Community Importance 20 Marine specieg1 pc): Gray seal.
EE0040402 + 1 coastal and lanébased habitat type.

GretagrundiSite of

Community Importance 147 Marine habitat typeg2): sandbanks (1110) and reefs (1170).

EE0040500

Kahtla-K ¢ b a s sSiea Marine habitat type¢5): sandbanks (1110), sandy and muddy foreshore (1140), coastal lagoag
of Community Importance 103 (*1150), wide shallow bays (1160), reefs (1170)

EE0040412 + 15 coastal and lanébased habitat types.

KahtlaaK ¢ bas s a a
Special Protection Area 103 39 bird species.
EE0040412

Karala-PilguseSite of . .
Marine habitat typegl pc): coastal lagoons (1150).

Community Importance 14 . .
+ 17 coastal and lanébased habitat types and 1 species.

EE0040414

103 jst of Natura 2000 sites to be submitted to the European Commission in accordance with the
order (https://www.riigiteataja.ee/akt/304042017006?leiaKehtiv
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