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1. Introduction
1.1  Impact Mitigation Strategy of the Baltic Offshore Grid

The Impact Mitigation Strategy of the Baltic Offshore Gribasg developed within the scope of the Baltic InteGrid
"Integrated Baltic Offshore Wind Electricity Grid Development" project. The basic goal of the Baltic InteGrid is to peepare t
concept of transmission infrastructure integrated with offshore wind farms, thathis Baltic Offshore Grid (hereinafter:
"BOG"), based on an idepth analysis of spatial, market, policy and regulatory, as well as environmental, social and
technological conditions.

Thelmpact Mitigation Strategy of the Baltic Offshore Guitérs suggestionr guidelines and objectives fenvironmental
impact assessment ithe scope of strategic assessmeirtdicatiors of good practices for environmental procedsrend
adialogue with stakeholders for infrastructure investment projects withieBOG.

1.2 The Baltic InteGrid "Integrated Baltic O ffshore Wind Electricity Grid Development"
project

Baltic InteGrid "Integrated Baltic Offshore Wind Electricity Grid Development"-i;mamced through the INTERREG
Programme for the Baltic Sea Region in the financial perspectiveZI8L The project'duration is fixed at 201:2019.

TheBaltic InteGrid project is exploring the potentialameshed or integrated offshore grid for the Baltic Sea Region. It
aims at contributing to sustainable electricity generation, the further integration of regional electricity markets aniysecur
of supply in the Baltic Sea Region by applying an integratdcépgproach to optimize the potential and efficiency of offshore
wind energy.

According to the recently launched WindEurope analysiwion energy scengos for 2030 the Baltic Sea, where 1.5 GW
of offshore wind is gridconnected today, will represent the second largest basin for offshore wind, with potentially 9 GW
AyaidlrttSR o6& wHnon ol 002 NR A Qfihoie fincPereygfOWEINE diSrpaertanOrSetdipéy in & OSy I N
the diversified, sustainable energy nihat the European Union (EU) is aimifag. The Baltic Sea Region (BSR) offers good
conditions for offshore wind development: waters are relatively shallow, wave height is lones,dié insignificant and the
distances to the shore are shorter than in the North Sea, resulting in lower installation and grid infrastructure costs.

The offshore wind energy market in the Baltic Sea is at an early development stage, compared to tleneggamnedin
the North Sea, where studies have shown that meshed, interconnected grids canabeng significant economic and
SYGANRYYSyillt o0SySTAilad ¢KS 9dzNRLISIY [/ 2¥Wdskhed affahyrd grid @9 / 0 LJdzo
NorthernSeas regicdh’concludes that meshed grid entails higher initial costs than radial connections, howthese costs
are outbalanced by annual savingsspecially if the member states (MSs) also coordinate reserve capacities. The need for
a better coodination of OWE and grid planning in the BSR is also supportdtet®altic Sea Region Energy Cooperation
6. {wodzR®a a9f SOGNAROAGE DNAR 9ELI yaAzZy AlywhichHofesebsayifdcedsd 2 F wSy
in regional electricity exchange until 2030, outlining the need for more interconnectors.

The Baltic InteGrid project contributes to the Btrategy of the Baltic Sea Region and fits into this strategy, as the
development ofa Baltic Offshore Grid conceptasstep towards the creation adfully interconnected and integrated regional
energy market, the implementation @f Baltic Energy Markenterconnection Plan and the demonstration of coordinated
OWF connection solutions.

The project pursues the objectisef:

interconnection and integration of regional market

development and integration of energy markets,

improvingthe security ofthe electricity supply,

fostering the diversification of energy sources and therefore helping to reduce the emission of greenhouse gases, and

= =4 -4 =4

1 https://windeurope.org/newsroom/news/windeuropairgesestoniato-stimulate-regionatcooperatioron-offshore-wind-in-
the-baltic/

2 https://ec.europa.eu/energy/sitegner/files/documents/2014_nsog_report.pdf

3 http://basrec.net/wp-content/uploads/2015/01/BASREC%20Grid%20study%20Final%20report%202014.pdf


https://windeurope.org/about-wind/reports/wind-energy-in-europe-scenarios-for-2030/
https://ec.europa.eu/energy/sites/ener/files/documents/2014_nsog_report.pdf

Impact Mitigation Strategy of the Baltic Offshore Grid

9 contributing to considerable economic growth due to new business activities in the renewable emergyid sector.

The Baltic InteGrid project fosters the strategy for an Energy Unitimeaiacro regionaleveland also contributes to the
10% electricity interconnection targetan increased goal of 15% by 2030 is currebdingdiscussedt the EU ével. The
Baltic Offshore Grid concept also adds to the reformed BEMIP that aims to develop liberalised, transparent, competitive and
fully functioning regional gas and electricity markets. The Baltic InteGrid fosters the integration of renewable etigegy in
electricity system. The Baltic Offshore Grid Forum established under Baltic InteGrid is an additional activity that enhances
crossborder cooperation on renewable energyheBaltic Offshore Grid Forum #platform for knowledge exchange and
discusgn between industry experts which is implemented througkeries of workshops, conferences, thematic working
group meetings etc.

Therefore, the Baltic InteGrigroject contributes to the objective of promoting the development of sustainable energy.

The Ministry of Economics of the Republic of Latvia, acting as the Policy Area Coordinator for the Policy Area Energy (PA
Energy) of the EU Strategy for the Baltia 8egion (EUSBSR) accepted the project Baltic InteGriglagship Project under
the EUSBSR.

The Baltic InteGrid project ieing implemented by consortium of 14 project partners (PP) from 8 countries in the Baltic
Sea Region:

PP 1¢ Project Leadeg Institute for Climate Protection, Energy and Mobility (Germany)

PP 2; Foundation for Sustainable Energy (Poland)

PP X Rostock Business and Technology Development (Germany)

PP 4 Technical University of Denmark (Denmark)

PP 5 Energy Agency f@outheast Sweden (Sweden)

PP 6¢ German WindGuard GmbH (Germany)

PPcal NAGAYS LyaidAaiddziS Ay DRIFZal o6t2flyRO

PP & German Offshore Wind Energy Foundation (Germany)

PP & Latvian Association of Local and Regional Governments (Latvia)

PP 1@ Aalto Univesity (Finland)

PP 11 University of Tartu (Estonia)

PP 12 Public Institution Coastal Research and Planning Institute (Lithuania)

PP 13; Lund University (Sweden)

PP 14; Aarhus University (Denmark)

In addition, the project consortium is supported byA&sociated Organisations, which include, among others, Transmission
System Operators from Poland, Lithuania, Germany, Denmark and Estonia, investors of the OWFs, enterprises, representatives
of administrations from Germany, Lithuania and Latvia, as weisearch and development agencies and institutions.

More information about the Baltic InteGrid project as well deliverables and information about events organized under the
Baltic Offshore Grid Forumaybe found under the link: www.baltimtegrid.eu.

2. Baltic Offshore Grid
2.1  Objective and scope of BOG

TheBaltic Offshore Grid i@ concept of offshore transmission infrastructure in the Baltic Sea. The aim of the transmission
infrastructure is to link offshore wind farms (OWF)the electro energetic network and to transmit energy onshore while
makinga crossborder exchange of elegt energy possible among the countries of the Baltic Sea Region.

Goals (G) defined for the BOG

Glincreasing the possibility to connect OWF in the Baltic Sea Region and the maximisation of advantages resulting from
OWF development, increasing OWiergy supply stability through the possibility of transmitting the energy to where it is
currently needed (not only in the country where they are installed),

G2increasinghe security of energy supply through additional possibilities of ctumsler exclange,

G3further integrationand synchronisationf energy markets aa result of continuous efforts to unifthe energy market
in the Baltic Sea Region by establishing new ebosder connections and allowing ftiie exchange of energy,
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G40WF cost reductiothrough theapplication ofamore coordinated attitude to OWF connection, while establisluirugs
border energy exchang@achconnection thenhas thefunction of transmitting the OWF energy abeinga transmission
factor at the sameiine).

Due to its complexity ands long-term perspectivdooking ahead t®2050, the BOG concepiasa strategic/programme
character and aims to indicatbe future development direction for crodsorder connections integrated with OWF, in such
away asto maximize the advantages resulting from connections which are densely interconnected. BOG should also ensure
the execution ofa thorough and longerm programme of offshore wind energy development for the countries in the Baltic
Sea Region.

Theexpected results of the BOG execution should be:

anincrease in the renewable energy sources shatbérenergy mixes of the countries in the Baltic Sea Region
improvement of energy security,

diversification of electricity supplies,

reduction of energyrices in the region.

E N

The final shape of BOG will depend on the results of the political, regulatory, spatial, market, technical and technological,
as well as environmental and social analyses, while the latter are the subject of this document.

The spatiakcopecoversthe Baltic Sea where the potential connections between Germany, Denmark, Sweden, Poland,
Finland, Lithuania, Latvia and Estonia will be analysed.

From the technical perspective the BOG may consist of

offshore cables (HVAC, HVDC)
offshore hgh voltage stations (OHVS)
onshore transformer stations
onshore cables.

= =4 —a A

BOG iskind ofa concept/vision othe Baltic grid consisting of individual cressrder connections integrated with OWF in
the BalticSea so it will be executed in aevolutionary way throughta gradual extension of subsequent projects, that is
interconnectors and the development of new OWF.

Within the first spatial analyses the project consortium prepared an outline of the potential shape of BOG, as illustrated by
the following map.
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Figurel Baltic Offshore Grid concept
In view ofthe currently considered projects of interconnectors and OWFs, the first stage of BOG developuidiiethe
connections between southern Baltic countries which are subject of two Prefeasibility studies (PFS) developtt Badic
InteGrid project. The PFS investigate the integrated connections: among Germany and Sweden with the possibility to connect

Denmak (Bornholm), and between Poland and Sweden, with the possibility to connect Lithuania.

4 Baltic InteGrid2018).PolishSwedishLithuanian and GermaBwediskDanish interconnectors integrated with offshore wind

farmsg case studies
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2.1.1 Offshore wind energy industry development in the Baltic Sea

Offshore wind energy (OWE)dse of the most dynamically developing energy sesiarEurope. This has leéd challenges
with grid access for OWFs due to infrastructural limitations of the transmission systems, problems with balancing the
fluctuating energy sources, high connection costs (long distances, lack of synergy between projects), long lead tirhes on hig
voltage cables, legal constraints, ownership issues etc. Offshore wind energy is still less developed in the BaltimSba than
North Sea, although significant potent&tists,and thismaybe an additional advantage of the Baltic Sea.

]
Baltic Vision Grid 22y Miaterreg

et Baltic Sea Region

& Additional projects to complete 2050 scenario e
Offshore wind farms:
Installed (project capacity [MW]):

<100
101 - 200
> 200
Under Construction [MWV]:
« <100
e 101-200
@ >200
Planned (estimated capacity [MVV]):
<100
101 - 200
=200

Marine borders:
Territorial sea waters
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— power cable (existing/under construction)

10 220 km )
L T M

Figure2 Map of existing and planned OWF and interconnection projects in the Balti¢ Sea

5Baltic InteGrid (2018). PolisBwedishLithuanian and GermaBSwedishDanish interconnectors integrated with offshore wind
farmsg casestudies.
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Atthe end of 2017 the total capacity of OWF worldwide amounted to 18,814 MW. The share of OWF projects in the Baltic
Sea in the European maakis 12% (ppendixA).

There are 20 offshore wind farms currently operating in the Balticc$6an Denmark, 3 in Finland, 3 in Germany and 4 in
SwedenThe btal capacity of the investment is 1,45AV.

2 OWFs aréeingdeveloped in Finland an@ermany witha total capacity of 396.4 M\Wa list of the projects which are
plannedfor the Baltic Seare presented ithe AppendixB) while:

1  projects (2 in Germany and 1 in Finland) are being prepared for constructicodpstéruction stage),

1 OWF projects (1 in Germany, 7 in Sweden) obtained the developpeentit from competentauthorities (Thepermit
for the wind farm has been approved by the responsible authority),

M 18 OWF projects (2 in Denmark, 1 in Finland, 7 in Germany, 4 in LithuamRoland and 2 in Sweden) aretla¢ stage
of obtainingpermits from the authorities (The application for authorization has been submitted to the responsible
authority).

The rest of the projects ha obtained localization authorizations, early localization analyses or their execution has been
suspended. Detailed informatianaybe found in Apendix B

2.2 BOG variants

BOG envisages the integrationtbé offshore transmission grid with OWFs, however different levels of this integratayn
be assumed, which should form the basis for variants preparation. In this document the BOG variants will be subjecido analys
against the possibility of serious impaain thenaturalenvironment andsocial environmentdther sea users

The following variants have been adopted:

f £ NA | ¢rib exequion of BOG; assumes individual connection of all OWF radially or connecting project groups
located in one area withouhtegrating with the offshore crossorder connections. At the same time the execution of
new underwater cros®order connections is scarce and executed by means of separate investments (instead, onshore
connections are executed);

1 | NAR | ¢a$sundems théntegration of all OWF projects with the offshore transmission grid; at the same time this is
GKS TdNIIKSaid NBI OKiosf BrreacDifgf ORF 2 NBAL20 OAYE 8BNWa 2F GKS f S@St
development with BOG; This variant includé® integration of the Southern Baltic grid with Northern Baltic via
aconnection near Baltic countrie€stonia, Latvia and Lithuania.

In practice not all OWF projects would be integrated. The distarwedvedshould be one of the main criteriuthat decides
the OWF connection costs and the choice of HYDC/HVAC transmission technology. Therefore, distance wilbertitzably
main factorinfluencing which projects will be integrated with the offshore transmission grid. Thus, when individual parts of
the BOGare developed those projectsfor which the connection costare the lowest andfor which the advantages of
integration with the transrission grid would be thhighestwill most likely be integrated.

Based on the spatial analysis perfornfedthe project a general proposition of cable corridors was presented. However,
the corridors can only be treated as general because the planniimgliefdual crossorder interconnections included in BOG
is the responsibility of the transmission grid operators (the development of the network is coordinated within ENTSO
through TYNDP).

3. Purpose of the Mitigation Strategy

Currently, the Baltic Offshore Grid is based on conceptual assumptions and does natuset framework for the
implementation of specific projects, butither defines only general and theoretical directions of opportunities for the
development of the crosborder Balticransmission network, taking into account environmental, legal, social and economic
factors. Therefore, thémpactMitigation Strategy should be treated asdocument of the nature and features afktrategy
(or plar/programme for the development of crasborder electricity grids.
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The individual sections of the offshore crdssrder transmission grids, integrated with the projects of the offshore wind
farms in the Baltic Sea ("mesheddg'®), which will be implemented under BOG, will be investment prisjearried out by or
on behalf of the grid operators or operators of OWF. They may be awarded the status of projects of common interest (PCI)
and investment support fromU@&funds, whichmaybe reflected in the process of exploiting offshore energy investsiand
optimising the costs of energy connection and balancing by developing integrated grid connection systems.

The main objective of the Impact Mitigation Strategy of the Baltic Offshore Grid is to develop guidelitesumptions
for strategic environmental impact assessment asioto identify good practices for the environmental procedure fioe
infrastructureof offshore investments such as Baltic Offshore Grid, through:

establishing standards of environmeahand socieeconomic inpact analysis,

analysis of offshore and onshore potential impacts of the BOG

creating an assumption of mitigation strategy for the BOG

providing assumptiosfor environmental surveys in the EIA process for the BOG (in advance).

== =4 —a N

In this document the ouithed BOG objectives have undergareassessment of the feasibility of their execution under the
conditions ofapotential energy union and energy market merging in the Baltic Sea basin, in accordance with the requirements
and guidelines relating tthe strategicenvironmental impact assessment contained in Directive 2001/42/EC of the European
Parliament and of the Council of 27 June 2001 on the assessment of the impacts of certain plans and programmes on the
environment(OJ L 197, 21.7.2001, p.q&T; hereinafter also: the SEA Directive).

Impact Mitigation Strategy of the Baltic Offshore Grid contaidstailed description of:

the Baltic InteGrid project,

goals, character, scope and assumptions of the Mitigation Stratediiddaltic Offshore Grid,

the regulatory framework for the issues mentioned in this document,

the goal and scope d@he Baltic Offshore Grid,

the assessment of the compatibility of the Baltic Offshore Grid objectives with the objectives of key strategic documents,
policies ancprogrammes of the European Union,

methodological assumptions for carrying out assessments modelled on strategic environmental impact assessment,
the state of the natural and social environment,

the impact of the Baltic Offshore Grid implementation on tteural and social environment,

potentially significant Baltic Offshore Grid impacts (taking into account potential transboundary impacts),

proposals foistepsto mitigate the potentialy significant environmental impacts of Baltic Offshore Grid,
recommendations in the scope of EIA for projects withimBaltic Offshore Grid.

= =4 =4 -8 —a
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3.1  Strategic character of the document

This Impact Mitigation Strategy identifies and investigates the environmental and societal impactgainal OWHrid
andidentifies the potential impact reduction and mitigation pathways. Td@cumentconsiders the potential impacts on the
environment, protected areas and other sea users, suggesting mitigatiutionsfor all of them. A special focus on public
acceptance witlregard to renewable energy projextike offshore wind infrastructure will reflect the necessary societal
considerations of an offshore wind grid. The use of the Impact Mitigation Strategy is ta haifety of stakeholders in the
offshore grid planningorocess in the Baltic Sea Region. By summing up potential impactsitigdtive solutions the
document brings together previously scattered information and ties it together with new research to offer one easily
accessible, comprehensive document, fagilitg planning and decision makiogncerninghe matter in the Baltic Sea region.

The Mitigation Strategyvhich takesinto account the objectives of BOGee2.1) providesa basis for the environmental
assessment in strategic terntg the BOG concept, by identifying and analysing the environmental, social and economic
conditions for addressing in particular the following challenges:

1 high andgrowing demand for electricity,

8 International coordination and meshed grid supposed to connect power plants to interconnectors, thus giving sea cables the
physical possibility to act either as interconnectorasmarkto-shore cables or both simultaneously. In the intertianal
coordination constellation, an OWF has the physical possibility to send electricity to two different countries; in the grashed
constellation, to three and more countries.
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1 aninadequatdevel of generation and transmission infrastructure, and
9 climate protection and market integration commitments.

3.2 Linking the Baltic Offshore Grid to other strategic documents

For the purpose of the preparatiorf the Mitigation Strategy, the priorities of the energy sector andtiethods fortheir
implementation formulated in the strategic documents, policies and executive programmes of the European Union were
analysed. The analysis was conducted in terms oEtlm®pearand international developmertrends, social, economic and
environmentalpolicy objectives, while maintaining the principle of sustainable development in harmony with and with respect
to the environmental protection requirements.

On the basis of themplemented BOG objectives conformity assessment with the objectives of then rerategic
documents, policies and programmes of the European UrAmpéndixC), for the purposes of this document, 4 leading EU
energy policy priorities were identified and the degree of their fulfilmenth®/Baltic Offshore Grid was determined.

Priority 1: construction/expansion of the European energy infrastructure and ebosder interconnections

Priority 2:ensuringthe security of electricity supplies (security of production and transit), incluthiegliversification of
energy sources in respea to the growing demand for energy

Priority 3:slowing down adverse climate change by reducing greenhouse gas emissions

Priority 4:the development ofa research sector for innovative leearbon technologies, by coordinating research and
projectfinancing with the private sector, apart of supporting economic and political decisioraking.

TheBaltic Offshore Grid will contribute (directly or indirectly) to magthe priorities of the EU energy policy through:

1 the emergence of new crodsorder interconnections enhancing competitiveness, stability and security of supplies
within the internal energy market, in order to end the isolation of the Baltic States and support market integration in
the region,

1 integration of the grid with the offshore d farms in the Baltic Sea, thereby optimising the costs of constructing the
transmission infrastructure,

9 increase the share of renewable energy sources in the energy mix of individual Baltic countries as an alternative to fossil
fuels, and thus reduction in greenhouse gas emissions,

9 thediversification of energy supplies aneducingdependence on fossil fuel markets,

9 enabling the development of innovative offshore technologies, where intensive R&D (research and development) is
carried out in the scopef ever larger, more efficient and cheaper turbines, increased transmission voltage and the
concept ofthe integration of transmission grids with OWF,

1  obtaining additional funding from the EU budget for energy investments in line with the EU's energyvebjec

M developing cooperation betweethe transmission system operators of the Baltic States, and training multidisciplinary
staff in the fields of engineering and planning, environment and research programmes, international law and national
regulations astarget group supporting decisieamaking processes at the EU and national level.

4. Legal framework

In view of the assumption thahe Baltic Offshore Grid sconcept for the construction i crossborder grid in the Baltic
Sea, which may in th&uture be partially implemented in national strategies, policies and plans for the development of
electricity grids, and in view of the fact that the Mitigation Strategy itsedfagategic level document, this chapter presents
the legal requirements ahe European Union faa strategic environmental assessmént

The basic act on strategic environmental assessmeheiSEA Directive whicims to ensure high level of environmental
protection for Member States and to contribute to the integration o/@#onmental aspects into the preparation and adoption
of plans and programmes to promote sustainable development.

7In light of EU law projects planned under the BOG do not have tiedsgubject to an adequate assessment regarding their effects,

before consent for their implementation is given.
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Therequirementsincluded in the SEA Directive relate in particular to:

agreeing on the level of detail of the information contained in $trategic environmental assessment

preparinga strategic environmental assessment

providing opportunities for public participation,

crossborder proceedings where the implementation bt project or programme has the potential to haasignificant
impact on the environment of other EU Member States,

=a =4 =4 —

and have been partially taken into account in this document. This document will not be subject to statutory public consultati
or crossborder proceedings, but will be consulted with representatives of interested countries during the Baltic InteGrid
workshops.

The detailed scope of the impact assessment is set out in Article 5 and Annex 1 of the SEA Directive.

Other sources dEUlaw governing (directly or indirectly) thetrategicenvironmental impact assessment procedisésted
in AppendixD.

The EU Member States are obliged to transpose and implement the provisions of Community law into their national legal
systems, whereamiternationalconventions are subject to ratification by individual states.

Because of the status and nature of the B@@s elements of the assumptions and scope of the strategic environmental
assessment provided for in the SEA Directieme been adapted for the purpose of developing the Mitigation Strategy.
Detailed methodological assumptions are described in the follgw@hapter:5 Methodological assumptions for the
assessment based on the strategic assessment of the environmental impact.df Bi@@ld be remembered that, assuming
the future implementation of BOG (aswhole or in sectionsa full assessment ahe environmental impact will be requed
together with the procedure imtransboundary context, includirgdedicated research campaign, analyses and modelling in
accordance with the applicable national legislation.

While recognising BOG asplan/programme/strategy, provision should be mafer a strategic impact assessment
including crossorder proceedings and public participation. Since the Impact Mitigation Strateiipe &altic Offshore Grid
is an internal document within the BIG framework, it was decided to present in the study therkguirements and
assumptions for carrying owt crossborder assessment and public consultationsasecommendation for possible future
actions.

The obligation to conduct environmental impact assessment proceduregamsboundarycontext results from:

the Espoo Convention and tirotocol on Strategic Environmental Assessment (Kyiv Protocol)

the EIA Directivéfor concrete projects)

the SEA Directive,

international agreements (for neBU countries or countries that have not ifegd the conventions), international
agreements.

ERE -

Transboundary impact was defined in the Espoo Convention as "any impact, not exclusaglgbafl nature, in an area
under the jurisdiction o& Party caused b planned activity, the physical causevdfich is wholly or partly located in another
Party's jurisdiction”.

In addition, the Espoo Convention also requires that all projects on their territory, which are likely to have signifiease ad
transboundary impacts on the environment, must be notlfte and consulted with other Parties. The Convention defines the
State in whose territory the planned activity will be carried out as the "Party of Origin" and the States affected byebe pro
as the "Affected Parties".

Baltic Offshore Griftreated asanelectricity grid)is not an activity included in Annex | of the Espoo Convention, but Article
2 (5) of the Espoo Convention has been used for this study, in accordance with which: "Interested parties shall, atitree initi
of either Party, discuss wkiger one or more planned activities not listed in Annex | are causing or are likely to cause significant
adverse transboundary impacts and should therefore not be treated as if they were listed in the Annex"

Taking into consideration:

9 the size of theplanned linear infrastructure investment, whichaisrossborder, multikilometre long power connection,
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Sea,

1 theinternational rature of the investment within the Baltic Sea basin,

Natura 2000 sites) and through places where the planned activity mayawsigaificatt impact on the population,

1  exposure, understood as the potentially significant impact of the Investment on people or natural values,

distant from the investment location),

the need to carry ouécrossborder environmental procedure for BOG should be considerélderfuture as good practise.
For the case at hand, several Parties of Origin, Affected Parties and Partiesr(ed bteArticle 1 of the Espoo Convention)
will be identified. Countries of origin, when exposed to activities or events related to the Projetakleatplacen another
country of origin may also be Affected Parties. The jurisdiction of each Partygri €mould ultimately coincide with the

boundaries of that State's exclusive economic zone.

The documents drawn up under the crdssrder procedure should include:

9 adescription of theundertakingand its purpose,

= =4 =4 —a —a

a description of the variantsonsidered (location or technology of the planned activity, includimg action option),

location of the investment, understood astransit through legally protected areas within the Baltic Sea (including

close proximity to international borders, on which the investment may have significant impacts (indiocktions

preparation of variants, including the possibility of full or partial integration with the offshore wind farms in the Baltic

with alternative variants being adequate to the level of detail in the document's provisions, including an analysis of the

feasibility of achieving the strategic @lsfives, an analysis of the specific objectives,

a description of the environment and description of potential impacts of thandertakingand its variants on the

environment,

adescription of measures to mitigate impact on the environment,

anindication of the forecasting methods and assumptions adopted, as well as the environmental data used,
identification of knowledge gaps and uncertainties encountered in collecting the required information,

a nontechnical summary,

an outline of the monitoring anchanagement programme and peskecution analysis plans (optional if justified).

5. Methodological assumptions for the assessment based on
the strategic assessment of the environmental impact of
BOG

The Baltic Offshore Grid is being treatedaasoncept and des not determine and define the exact framework for the

implementation of concrete undertakings/projects. It defines rather the direction of development (in the social, economic,

le

gal and environmental areas).

Therefore the analysis ofhe impact ofBOG on the environment and society is comparative (compares the variants) and

onamore general level, adjusted to the visionary level of the concept itself.

The following methodological assumptions have been adopted to carry out the assessment modeiles Stnategic

Environmental Assessment:

f
f
f

the objectives of the BOG an element of the crosborder electricity grid (aa basic objective)
the type of initiativeA BOG was defined @smarine linear infrastructure

the variants assessell under Variantt m ¢ ¢ S NB ¢ theFBO@ dskiE kI&Rcity grid with the maximum degree
2F AYGSANIGAZ2Y 6AGK h?2 €nokxécutiikd® BQGH dsdiiit® indivililabconadctidddf afl (i
OWF radially or connecting project groups located in oreaawithout integrating with the offshore crogmrder

connections

the area/coveragef the initiative A BOG as an offshore transmission infrastructure integrated with OWF in the Baltic

Sea was identified

the environmental characteristi4 main natural environmental components (biotic and abiotic) were identified and

described as BOS&urroundings,

the list of potential impacts typical foa linear infrastructureinitiative in the marine environment of the BOG was

indicated asa potential cause of changes in the environment

10
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9 the list of significant potential impacts with the definition of cumulative #nahsboundary impacts was indicated,
1 proposals forsolutionsto mitigate A the solutionsaiming to prevent, reduce or environmeniiatompensate for the
negative impacts which may result from the BOG execution were indicated.

Potentialy significant residual impacts were analysed aftiee application of measures minimizing individual negative
impacts.

Significant impacts include those impactsaddirge category that cause irreversible deterioration of the environment or its
componens therebythreatening its proper functioning asresult ofthe implementationof BOG, as concept Asa part of
the evaluation of the potential environmental assessment for receptors/objects assessed as significant, an analysis of
cumulative impacts was asarried out taking into account existing and planned projects in the Baltic Sea area (offshore wind
farms, power cables, gas pipelines mentioned ppéndix A, Appendix B)

For the spatial analyses the following assumptions were used: document Methgdala structure of Pré&easibility
Studies. PolisiswedishLithuanian and GermaBSwedish interconnectors integrated with offshore wind fargesse studiel
Baltic InteGrid: 2050 offshore wind power vision for the Baltic®®ed GIS software to perform quantitative analyses of
selected phenomena with the indication of mutual correlations between environmental (e.g. distribution of nature protection
forms, including Natura 2000 areas), social (e.g. shipping routes, militeag,afisheries) and energy aspects (e.g. power
network corridors, OWF). Due to the sensitive nature of some "input" data, e.g. in relation to military areas, the methodolog
allows only for the possibility @he potential occurrence of spatial conflicts be taken into consideration in the analysis.

6. Potential impacts of BOG, mitigation measures and
recommendations for environmental impact assessmen t

6.1 Potential impact

Forthe purposes of this documenitial identification andthe general characterizatioof potential impacts of all technical
elements included in the BOG has bemmpletedin the form of matrees of interaction between emissions and impacts,
both at sea (se€fablel) and on landincluding castal area (see:and Table2). In the matrices information irthe following
categorieshasbeen given: type of emission/disturbance, source of emission/disturbance, type of impact, receptors/elements
of the environment whichmaybe affected directly and indirectly by the impact, environmental fagt@ifecting the scale of
impacts andhe parameters of the investments affecting the scaletafimpacts.Thesematriceshave been developetb be
usedas a starting point forimpact analysisNeverthelessthe list of possible impactand affectedreceptorsa K 2 dzf Ry Qi 6 §
treated asa final, enumerativecatalogueand ifrequiredshouldbe supplementedand/or adjusted

Most ofthe identified environmental impacts arexpected to bdimited to the nearproximity of thetechnical elements of
BOG with the exceptionof the impact ofunderwater noise emissi@tonnected withthe pilling of OHVS foundationahich
may be detectable evemt aregional scaleThoughthe most detrimental effect on marine animalghich maybe caused by
underwater noise like fatal injuries @ permanent change of the hearing threshold is expected to be spatially limited and
occur ata relatively close distance to the source of noiséost of the identified impacts especially connected with the
construction stagef individual projectsare expected to occur only temporari{g.g.increase in water turbiditydisturbance
of animalsetc.), but BOG implementatiorcan also lead téongterm effects like habitatoss oralteration (not only because
of the physicatransformation ofthe habitat but alsodue tothe electromagnetic field and heat emissitnom cable$.

In the context of estimatinghe overall importance opotential impacts of the BOG development it is important to note
that none of its technical elements (definedarl) are qualified according to th&lA Directive aa project which is likely to
have significant effects on the environment. Therefore, projects planned under the BOG in the light ofdE&riatvequired
to be subject to an adequate assessment regarding their effects, before conséhefioimplementation is given.

However, it should be emphasized that the needtfte assessment of potential impacts on the environment of specific
types of projects (not mentioned in the EIA Directive) before issuing for them development comsgraiso arise according

8 Baltic InteGrid (2018). PolisdwedishLithuanian and GermaBwediskhDanish interconnectors integrated with offshore wind
farmsc case studis.
9 Baltic InteGrid (2018pBaltic InteGrid: 2050 offshore wind power vision for the Baltic Sea

11
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to the national legal requirements in countries involved in the BOG implementation. For example, according to the Polish law,
substations (including offshore high voltage stations andhoretransformer stations) are projectshich are likely to have
significant effects on the environment and therefore fall under the same requirements as projects listed in the EIA Directive

In general, it is not expected thétie development of the BOG could caussignificant effect on the mvironment as long
asall individualprojects included inthe BOGare planned and implementetaking into accountexistingenvironmentaland
socialconditions, especiallthe presence of receptors particularly sensitive to theipact(e.g.presence of spawning grounds
of rare and protectedish speciesn the ared.

Toensure thatenvironmental issueare properly consideredduringthe planning stage oihdividualprojects,the conduct
of anenvironmental impact ssessment should be includettheir licensing procedurs. Thisis especially important in terms
of the possible impacof individual project®n Natura 200Gsites.

According to the current assumptions and concept of the BOG its technical elements will be placed in approximately 10 km
wide corridors, which pass onay pass through 82 Natura 2000 sites. At this stagpotentialy significant impact on the
Natura 200Gsites cannot be excluded. That is vithg potential effecs of the development of every technical element thie
BOG should be analysed with reference to the Natura 2000 sites.

According to article 6 paragraph 3tbe Habitat Directive any plan or project not directly connected with or necedsary
the management of the Natura 2000 sstieut likely to havea significant effect thereon, either individually or in combination
with other plans or projects, shall be subjéotan appropriate assessment of its implications for the site in view of the site's
conservation objectives. In line with this article the competent national authorities shall agree to the plan or projedtemly
having ascertained that it will not adksely affect the integrity of the site concerned and, if appropriate, after having obtained
the opinion of the general public

12
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Emission/
disturbances

disturbance of the
seabed sediments
(other physical
disturbance of the
seabed)

release of
contaminations,
nutrients from the
sediment into the
water column

Source

preparation of seabed
for the installation of
cables andDHVS
foundations

cable laying

installation ofOHVS
foundationsand
protective layers agains
leaching

installation of cable
protection components
(e.g. concrete
mattresses)

anchoring ships

preparation of seabed
for installation of cables
and OHVS foundations

cable laying

installation of OHVS
foundations and
protective layersagainst
leaching

installation of cable
protection components
(e.g. concrete
mattresses)

=

=

Type of impact

destruction and
alterationof habitats

reduction of population

reduction of source of
feeding

risk of damageo
archaeologicdy
valuable objects

leaching o burring raw
materials

increase in the amount
of pollutants and
nutrients in the water

plankton blooms

changes in living
conditions

population decline

increasen pollutant
concentratiorsin
tissues ocommercial
fish species

= = =a =4

Direct impacton

sediments
benthos
fish

cultural
heritage

extraction of
raw materials

hydro-chemical
conditions

plankton
benthos
fish

marine
mammals

Indirect impacton

f
|l

f
f

sea birds

marine
mammals

sea birds

human health
and wellness

Environmental factors
affecting the scale of | investments affecting
the scale of impacts

impact

type of seabed | |

size of
sediments layer| |

presence of
phytobenthic 1
organismson

the seabed

type of
sediments 1

types and

amounts of f
pollutants
deposited in the
sediments

=

weather
conditions q

speed and
direction of q
currents

Parameters of the

size and number
of cables

method of cable
laying

type and size of
foundations

size of protective
layers

sizeof cable
protection
components

size and number
of cables

method of cable
laying

width and depth
of the cable
corridor

type and size of
foundations

cable technology

13
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Environmental factors| Parameters of the
Source Type of impact Direct impacton Indirect impacton affecting the scale of | investments affecting
impact the scale of impacts

Emission/
disturbances

heat emission from
cables

1 preparation of seabed

for installation of cabl t f
or installation of cables T tpeo 9  size and number

HVS f i i
and OHVS foundations 1 plankton sediments of cables
; i cable layin weather
increase |n.the f ying ¢ changes inivin 1  benthos T conditions §  method of cable
concentration of 1 installation of OHVS g E q fish 1 seabirds laying
suspension in the foundations and conditions 1  speedand
i i human health width and depth
waterand deposition protective layers agains, increasein water i mEE L and wellness direction of L of the cable P
of adisturbed leaching turbidity el currents '
sediment h hemical corridor
1 installation of cable T ydrc.)-.c emica I speed of T Gpeers) el
protection components Gemeliens sediment ypeant
. foundations
(e.g. concrete deposition
mattresses)
1 change of living
conditions
M  changes in benthic
2 NH | ypopultian 1  depth of cable
and species 1 sediments 1 typeof burial
emission of cable T cable exploitatior composition 1 benthos q fish sedimentary 1  cable technology
‘ ‘ electric power £ ali _ .
emperature transmission 1 emer.gence or alien 1 hydrochemical T sea birds 9  deposits 1 number of
species conditions resistivity cables
1 increase in the amount 9 cable capacity

of pollutantsin water

M change of the
oxygenation conditions

14
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Emission/
disturbances

emission of radiation
and electromagnetic
field

generation of
underwater noise and
vibration

== = =4 A

Source

OHVS

cable exploitationt
electric power
transmission

seabedworks
laying the cables
shipping

installation ofOHVS
foundations

decommissioning of
infrastructure

Type of impact

disturbance of animal
behaviar and
migration
(disorientation)

change of living
conditions

interference with

shipping and navigation

interference with radar
systems

displacement of habitat

change of living
conditions

injuries
risk of mortality

fishingreduction

Direct impacton

fish

marine
mammals

shipping and
navigation

radar systers

fish

marine
mammals

sea birds

Indirect impacton

1 seabirds

1 marine
mammals
1 fishery

Environmental factors
affecting the scale of
impact

1 depth
M type ofseabed

M  background
noiselevel

Parameters of the
investments affecting
the scale of impacts

1 current

1 length of the
cable

1 depth of cable
burial

1 cabletechnology
T  number of OHVS
91 height of OHVS

1  depth of cable
burial

method of cable
laying
9 number of

constructing
vessels

1 type and size of
foundations

duration of
installation of
foundations

1  hydraulic
hammer power
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Emission/
disturbances

new abovewater
structures

new underwater
structures

new underwater

structures- Wl NIi A =
NESTQ STTS

1

Source

OHVS

cable lines

cable protection
components (e.g.
concrete mattresses)

OHVS foundationand
protective layers

cable lines

cable protection
components (e.g.
concrete mattresses)

OHVS foundationand
protective layers

Type of impact

increasednterference

risk

obstruction to migration

interference with

shippingand navigation

seascapelisturbance

changein living
conditions

interference with

shipping and navigation

restrictionsin sea use

creation of new habitats

changein species
composition

= =2 A 4 =1

=a

=

il

increase of food source |

changesn living
conditions

Direct impacton

sea birds
migrating birds
bats

seascape

shippingand
navigation

tourism

fishery

fish

shipping and
navigation

fishery

benthos

fish

Indirect impacton

1 seabirds

marine
mammals

=

sea birds
fish
sea mammals

tourism

== = = =4 =4

fishery

Environmental factors
affecting the scale of

impact

depth
type ofseabed

type of
sedimentary

depth

physical
chemical
parameters of
water

Parameters of the
investments affecting
the scale of impacts

9 distance from
shore

9 number of OHVS

1 depth of cable
burial

1 length of cable
sectiondlaid on
the seabed (not
buried)

1  width of safety
zone

number of OHVS

1 typeandsize of
OHVS
foundations

 size ofOHVS
foundations
protective layers
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Environmental factors| Parameters of the

dEtmulrzsalzls Source Type of impact Direct impacton Indirect impacton affecting the scale of | investments affecting
impact the scale of impacts
1 increasing the quantity 1 length of the
and quality of cable sections
professional and tourist laying on the
fishing seabed (not
1 increasing incomes fron BTG
the fisheries and  number and size
tourism industry of cable
protection
components
(e.g.concrete
mattresses)

1 Dbarrier effect T migrating and

seabirds
1 risk ofinterferencewith
. i bats
animals
9  obstruction to T seamammals
migrations 1 fish 1 number of
increased ship traffic | §  ships, boats q disturbance of animals | 1  benthos 1 tourism vessels
§  seascape disruption § seascape T type of vessels
1 leakage of harmful 1 water
substances 1 sediments
1 rlsk ofvessel 1 shippingand
interference I
navigation
. f airquality speed and number of
emission of pollutants | 1 ships, boats {1  deterioration of the air . U p . U
N — - quality 9 human health 1 climate direction of the vessels
q elicopters el wlliness wind helicopters
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Environmental factors| Parameters of the

Emission/ . . . . . . . .
disturbances Source Type of impact Direct impacton Indirect impacton affecting the scale of | investments affecting
impact the scale of impacts
1 changes iniving birds 1 intensity of
conditions vessels activity
mammals ]
helicopters

hydro-chemical

conditions
plankton
, deterioration of the
ships used for cable 1 , benthos 1 typeand
emission of pollutants lavi water quality _ _
into the water aying marine quantity of
I changes irivin
antifouling substances l condi?ions 9 mammals substancesised
fish
sea birds
ships benthos
L . duration of the
i iviti water contamination sediments .
construction activities | T q birds ST
waste and sewage construction and i seabed contamination marine T e
production services vessels hanae in livi mammals Ul I
1 change in living and wellness frequency
ildi i conditions fish .
bU|I.d|ng service and 9 number of ships
maintenance seabirds

Tablel Matrix of interaction between emissions and impacts at the sea
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) ) Parameters of the
Environmental factors affecting | . .
. investments affecting the
the scale of impact

scale ofimpacts

Emission/

. Source
disturbances

Type of impact Direct impact Indirect impact

1 displacement and
change of habita

1 site preparation ) ]
9  reduction of 1 flora (habitat
f excavation works population species)
i construction work, reduction of source | §  fauna T Dol e e AT alare
. . 7 i fauna
destruction ofthe | §  cable laying, of feeding (|nver.te.brates, 1 conducted(e.g. forests, §  number of cables
soil surfaceand ¢ foundation of T e e amglhlblans, 1 landscape agricultural areas, wetlands) technology of
i ioni ) reptiles, )
interventionin t.he transformer station subsurface layer of 1  economic conditions of work construction works
ground/ geological soil mammals, land |
structures ﬂ aCtiVity of ] b|rdS) exbloitation (Seasona) cable technology
construction mortality due to soi P high level of ground water
vessels excavation traps
_ _ - f cultural
9 location of site possibility of :
heritage
facilities damageto the
archaeologicdy
valuable objects
modification of
exising morphology size and number of
structures cables
disturbance of ' ;C:;:gfsg Ic():fa | flora, fauna, morphological conditions of width and depth of
: the cable corridor
morphology §  ground works natural processes: the coastal T human the coastal area
changego the _ hydro-, marpho, area health and N _ duration of the
coastal zone cable laying lithodynamics wellness weather conditions during construction
slight increase o 1 talitrus _ constructbn (storm)
9 saltator §  tourism technology of

shoreline side

displacement and
change of habitat

construction

cable technoloy
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Parameters of the
investments affecting the
scale ofimpacts

Emission/ . . . . . Environmental factors affecting
. Source Type of impact Direct impact Indirect impact .
disturbances the scale of impact

1  disrupting ecological
corridors

I  mechanical barrier

9 risk ofinterference

1  mortality due to

increased
interferencerisk and
excavation traps 9  parameters of
1 changein living 1 flora transformer
conditions q fauna stations,
landuse 1 type of soil where works are .
i cables 9  area occupancy 9 landscape _ conducted SIZB. of transformer
new structures T s ¢ land 1 tourism economic - station
stations acquisitions/use land i presence of migration 1  width of technology
a 9  economic exploitation corridors (ecological) line
9 restrictionson aspects of
agricultureand human activity I technology of
forestry construction works
1 habitat
fragmentation/
migration corridors
9 change to landform
or land cover
vehiclesnvolved in 1  technologyof
the site T barrier effect 1 human construction works
Increased vehle .
traffic preparation, q risk ofinterference | 1 fauna health and ¢ duration of works
constructionand with animals wellness
service works 1  service frequency
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Parameters of the
investments affecting the
scale ofimpacts

Emission/ . . . . . Environmental factors affecting
. Source Type of impact Direct impact Indirect impact .
disturbances the scale of impact

1  mortality due to
increased
interferencerisk

M  obstruction to
migrations

9 disturbance of
animals

9 deteriorationin
living conditions

 site preparation
9 construction work
. 1 presence and quantity of
1 cable laying 1 displacement of A ] teChmlOg_y of
. habitat construction works
T foundation T dieneehihng T fauna 1  usage of the land where the ¢ technical conditions
noise emission i elxploi.tation- conditions ¢ human health line is located o i s
electric power and wellness distance from acousticall ]
transmission §  deterioration of 1 Y 9 duration of works

. . protected areas and others
living conditions L
1  machinery, (qualty of touristic areas)
construction and
service equipment

1 service frequency

1 displacement of

oitati habitat T usage of the land where the ¢ gonth of cable burial
generation of ﬂ eXp oltation- ﬂ fauna Iine iS |0Cated
. electric power 1 changen migration M number of cables
lect t i
electromagnetic transmission and behaviours human health 71  distance from the areas o
fields transformer station and wellness intended for human T type of transmission
9 restrictions in land residence technology
use
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Emission/
disturbances

changein ground
temperature

waste and sewage
production

emission of
pollutants into the
atmosphere (gas
and dust emission)

Source

exploitation-
electric power
transmission

productionof
cablestomponents
of transformer
stations

construction
process

construction and
service machinery

construction and
maintenance
service

site preparation

productionof
cablestomponents
of transformer
stations

transportation

Type of impact

changein soil
temperatue

1 soil conditions

changein living
conditions

releases to land and
water

impact on the T s

physical and 1 water
chemical properties
of soiland water

increased emission

of pollutants,

including

greenhouse gases q
dusting during

movement of soil
masses

Direct impact

air quality

Indirect impact

= =2 A =

flora

fauna

flora
fauna

human
health and
wellness

climate
flora
fauna

human
health and
wellness

Environmental factors affecting
the scale of impact

1 type of soil

1 type of sl

9 hydrologtal conditions in

the areac surface water
bodies and

groundwaterlevel

9 sensitivityof aquifer

1  weatherconditions

Parameters of the
investments affecting the
scale ofimpacts

1 type and technical
parameters of
transformer station

9  depth of cable bual
9 number of cables

1 type of transmission
technology

M  duration of works
9 service frequency

9 time and place of
waste storage

1 technology of
construction works
and technology of
individual
components

1 quantity, type and
technicalcondition
of used machinery
and equipment

9  duration of works
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Emission/ Source Type of impact Direct impact
disturbances yp P P
q  construction 1 exceeding the
process maximum

1 construction and contaminant level

service machines

Table2 Matrix of interaction between emissions and impacts land, includingcoastalarea

Indirect impact

Environmental factors affecting
the scale of impact

Parameters of the

investments affecting the

scale ofimpacts
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For the purposef this documenta comparative analysis Mariantddé 6 addw ¢ WA | (W&dé bastbéen madeThe
main assumption fothis analysis was teomparethe scale of the potentiaéffectsof Vamé iR & YLI SY &g G GA2y 2V
natural and social environment.

Sincethe impacts ofthe consideredvariantsconnected with the construction stage of thedividual projectgtechnica
elementg are expected to bémited in timeand highly dependent ospecific environmental conditions the projecf8impact
zones the analysisfocused on potential differencesin the overall environmental and sociatonsequences ofariants
implementationas well aghe level ofrisk connected to it

Receptorgelements ofthe natural and socianvironment whichhave been chosefor the purposes of this analysis the
mostrepresentativeare the following:

Natura 2000 sites

Benthic habitats and seffoor integrity,

Marine faunag fish, marine mammals and seabirds
Coastal area and coastline integrity

Species habitats on lapd

Climate

Fisheres,

Shipping and shipping lanes

Spatial planning

Mineralsdeposits

Cultural heritage

Visual landscape

Chemicamunition and unexploded ordnancelXQ.

=a =4 =4 -4 -4 —a —a —a _—a _—a _—a _—a -9

Forthe purposes of estimatinthe overall effect of variant implementaticthe following parameters have been tak@to
consideration:

number of cable corridors,

number of cable corridor landfalls,

number of onshordransformerstations,

size ofonshore transformer stations araffshore high voltage stations (OHYS)

width of cable corridors,

occupied area,

organization of the construction phasaperationand service processin the context of scattering or centralization,
restrictions and limitations in the use f&nd,

sustainable development aspects in line with spatial planning.

= =4 —a —a —a —a —a —a -

Forthe requirementsof comparativeanalysisthe following assumptions hae been made:

9 the number of cable corridorill belargerin Van ¢  they Rill be more scattered in thBaltic Sea basitin the Report
from PreFeasibility Studies conducted within the Baltic InteGrid projeetintegrated approachesultedin up to 6
timesfewer cables tlan with zero integration

1 number oflocatiors where the coastline is intersectetly a cable corridor(cable corridodandfall§ will be largerin V

an € X

number of onshordransformerstations will beargerin Van ¢ =

both onshoretransformer stationsand offshorehigh voltage stations (OHWBIII be biggerin Vém ¢ X

cable corridorswill bewiderin Vawm g

restrictions and limitations in the use ndwill be larger in \én £

== =4 —a =2

The output of this analysis is presentedliable3.
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