
Report Title 

            Jane Doe, The first and last war, (New York, Hamilton, 2003), 2.  1 

  

 

 

Impact Mitigation Strategy 
of the Baltic Offshore Grid 
 

 

 

 

JULY, 2018 



 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright: 

Reproduction of this publication in whole or in part must include the 

customary bibliographic citation, including author attribution, report 

title, etc. 

 

Cover photo: Maciej Stryjecki, Foundation for Sustainable Energy (FNEZ) 

 

Published by: Baltic InteGrid 

 

Disclaimer: 

¢ƘŜ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ǊŜǇƻǊǘ ǊŜŦƭŜŎǘǎ ǘƘŜ ŀǳǘƘƻǊΩǎκǇŀǊǘƴŜǊΩǎ ǾƛŜǿǎ ŀƴŘ 

the EU Commission and the MA/JS are not liable for any use that 

may be made of the information contained therein. All images are 

copyrighted and property of their respective owners. 

 

www.baltic-integrid.eu 

Impact Mitigation Strategy  

of the Baltic Offshore Grid  
 

Edited by: 

Joanna Makowska 

 

Authors (in alphabetical order): 
 
Magdalena Karlikowska 
Joanna Makowska 
Anna Marczak 
Maciej Stryjecki  
Magda Trzaska 
aŀǊƛǳǎȊ ²ƽƧŎƛƪ 
 
 
Contributing authors (in alphabetical order): 
 
Diana Dziaduch  
Joanna Przedrzymirska  
 



 

I 

 

Table of Contents  

 

 

 

 

Table of Figures III 

Table of Tables III 

Abbreviations IV 

1. Introduction                         1 

1.1 Impact Mitigation Strategy of the Baltic Offshore Grid                1 

1.2 The Baltic InteGrid "Integrated Baltic Offshore Wind Electricity Grid Development" project       1 

2. Baltic Offshore Grid                        2 

2.1 Objective and scope of BOG                      2 

2.1.1 Offshore wind energy industry development in the Baltic Sea             5 

2.2 BOG variants                         6 

3. Purpose of the Mitigation Strategy                    6 

3.1 Strategic character of the document                    7 

3.2 Linking the Baltic Offshore Grid to other strategic documents              8 

4. Legal framework                        8 

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

                             10 

6. Potential impacts of BOG, mitigation measures and recommendations for environmental impact assessment  11 

6.1 Potential impact                        11 

6.2 Mitigation measures                       28 

6.3 Recommendation for environmental impact assessment for BOG projects           29 

6.3.1 Recommendation for environmental impact assessment              29 

6.3.2 Recommendation for social dialogue                   34 

7. Summary and conclusions                      36 

References                           38 

Appendix A Offshore wind farms and linear infrastructure under operation in the Baltic Sea       40 

A.1. Offshore wind farms under operation in the Baltic Sea               40 

A.2. Offshore linear infrastructure under operation in the Baltic Sea             42 

Appendix B Planned offshore wind farms and linear infrastructure in the Baltic Sea ς different stages     44 

B.1. Planned offshore wind farms in the Baltic Sea                 44 

B.2. Planned offshore linear infrastructure in the Baltic Sea               47 

Appendix C Assessment of compliance of the Baltic Offshore Grid objectives           48 

Appendix D Community law governing the environmental impact assessment procedure        57 

Appendix E Characteristic of the Baltic Sea                   58 

E.1. Bathymetry and hydrography                     60 

E.2. Geological structure, surface sediments and contaminants              63 

E.3. Climate and air quality                       63 

E.4. Eutrophication                         64 

E.5. Underwater noise                        65 

E.6. Benthic and pelagic habitats                      66 



 

II 

 

Appendix F List of Nature 2000 sites intersecting Baltic Offshore Grid             85 

Appendix G Characteristic of Nature 2000 sites intersecting Baltic Offshore Grid ς excel file       88 

 

 



 

III 

 

Table of Figures  

Figure 1 Baltic Offshore Grid concept                     4 

Figure 2 Map of existing and planned OWF and interconnection projects in the Baltic Sea        5 

Figure 3 Scheme of EIA methodology                     30 

Figure 4 Recommendation for analysis methodology for EIA               32 

Figure 5 Potential group of stakeholders                    35 

 

 

Table of Tables 

Table 1  Matrix of interaction between emissions and impacts at the sea            18 

Table 2 Matrix of interaction between emissions and impacts on land, including coastal area       23 

Table 3 Comparative analysis of the scale of potential impacts of V"1" and V "0" implementation      27 

Table 4 Legend for comparative analysis                    28 

  



 

IV 

 

Abbreviations  

BASREC Baltic Sea Region Energy Cooperation 

BCE Boundary conditions envelope 

BEMIP Baltic Energy Market Interconnection Plan 

Birds Directive Directive 2009/147/EC of the European Parliament and of the Council of 30 November 

2009 on the conservation of wild birds  

BOG Baltic Offshore Grid 

BSR Baltic Sea Region 

DG REGIO Directorate-General for Regional and Urban Policy, European Commission 

EEZ Exclusive Economic Zone 

EIA Environmental Impact Assessment 

EIA Directive Council Directive 2011/92/EU of 13 December 2011 on the assessment of the effects of 

certain public and private projects on the environment  

EIA Report Report on the Environmental Impact Assessment 

ENTSO-E European Network of Transmission System Operators for Electricity 

Espoo Convention The Convention of the United Nations Economic Commission on environmental impact 

assessment in a transboundary context of 25 February 1991 

European Commission European Commission 

EU European Union 

EUSBSR European Union Strategy for the Baltic Sea Region 

Habitats Directive Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and 

of wild fauna and flora 

HELCOM MPAs Marine Baltic Sea Protected Areas  

IMO International Maritime Organization 

MS Member State 

NGO Non-Governmental Organisation 

OWE Offshore wind energy 

OWF Offshore wind farm 

PCI Projects of Common Interest 

PP Project Partner 

SEA Directive Directive 2001/42/EC of the European Parliament and of the Council of 27 June 2001 on 

the assessment of the impact of certain plans and programmes on the environment 

TSO Transmission System Operator 

TYNDP Ten-Year Network Development Plan 

UXO Unexploded ordnance 

 



Impact Mitigation Strategy of the Baltic Offshore Grid  

1 

1. Introduction  

1.1 Impact Mitigation Strategy of the Baltic Offshore Grid  

The Impact Mitigation Strategy of the Baltic Offshore Grid is being 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 prepare the 

concept of transmission infrastructure integrated with offshore wind farms, that is, the Baltic Offshore Grid (hereinafter: 

"BOG"), based on an in-depth analysis of spatial, market, policy and regulatory, as well as environmental, social and 

technological conditions. 

The Impact Mitigation Strategy of the Baltic Offshore Grid offers suggestions for guidelines and objectives for environmental 

impact assessment in the scope of strategic assessment, indications of good practices for environmental procedures, and  

a dialogue with stakeholders for infrastructure investment projects within the BOG. 

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

project  

Baltic InteGrid "Integrated Baltic Offshore Wind Electricity Grid Development" is co-financed through the INTERREG 

Programme for the Baltic Sea Region in the financial perspective 2014-2020. The project's duration is fixed at 2016-2019. 

The Baltic InteGrid project is exploring the potential of a meshed or integrated offshore grid for the Baltic Sea Region. It 

aims at contributing to sustainable electricity generation, the further integration of regional electricity markets and security 

of supply in the Baltic Sea Region by applying an integrated grid approach to optimize the potential and efficiency of offshore 

wind energy.  

According to the recently launched WindEurope analysis on wind energy scenarios for 2030, the Baltic Sea, where 1.5 GW 

of offshore wind is grid-connected today, will represent the second largest basin for offshore wind, with potentially 9 GW 

ƛƴǎǘŀƭƭŜŘ ōȅ нлол όŀŎŎƻǊŘƛƴƎ ǘƻ ²ƛƴŘ9ǳǊƻǇŜΩǎ ŎŜƴǘǊŀƭ ǎŎŜƴŀǊƛƻύ1 Offshore wind energy (OWE) has an important role to play in 

the diversified, sustainable energy mix that the European Union (EU) is aiming for. The Baltic Sea Region (BSR) offers good 

conditions for offshore wind development: waters are relatively shallow, wave height is lower, tides are 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 the experience gained in 

the North Sea, where studies have shown that meshed, interconnected grids can bring about significant economic and 

ŜƴǾƛǊƻƴƳŜƴǘŀƭ ōŜƴŜŦƛǘǎΦ ¢ƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴϥǎ ό9/ύ ǇǳōƭƛǎƘŜŘ ά{ǘǳŘȅ ƻƴ ǘƘŜ ōŜƴŜŦƛǘǎ ƻŦ a meshed offshore grid in 

Northern Seas region" 2concludes that a meshed grid entails higher initial costs than radial connections, however, these costs 

are outbalanced by annual savings - especially if the member states (MSs) also coordinate reserve capacities. The need for  

a better coordination of OWE and grid planning in the BSR is also supported by the Baltic Sea Region Energy Cooperation 

ό.!{w9/ύΩǎ ǎǘǳŘȅ ά9ƭŜŎǘǊƛŎƛǘȅ DǊƛŘ 9ȄǇŀƴǎƛƻƴ ƛƴ ǘƘŜ /ƻƴǘŜȄǘ ƻŦ wŜƴŜǿŀōƭŜǎ LƴǘŜƎǊŀǘƛƻƴ ƛƴ ǘƘŜ .{wέ3, which foresees an increase 

in regional electricity exchange until 2030, outlining the need for more interconnectors. 

The Baltic InteGrid project contributes to the EU Strategy of the Baltic Sea Region and fits into this strategy, as the 

development of a Baltic Offshore Grid concept is a step towards the creation of a fully interconnected and integrated regional 

energy market, the implementation of a Baltic Energy Market Interconnection Plan and the demonstration of coordinated 

OWF connection solutions.  

The project pursues the objectives of: 

¶ interconnection and integration of regional markets,  

¶ development and integration of energy markets,  

¶ improving the security of the electricity supply,  

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

                                                                                                                                                                                                                               
1 https://windeurope.org/newsroom/news/windeurope-urges-estonia-to-stimulate-regional-cooperation-on-offshore-wind-in-

the-baltic/ 
2 https://ec.europa.eu/energy/sites/ener/files/documents/2014_nsog_report.pdf   
3 http://basrec.net/wp-content/uploads/2015/01/BASREC%20Grid%20study%20-%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
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¶ contributing to considerable economic growth due to new business activities in the renewable energy and grid sector.  

The Baltic InteGrid project fosters the strategy for an Energy Union at themacro regional level and also contributes to the 

10% electricity interconnection target - an increased goal of 15% by 2030 is currently being discussed at the EU level. 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 energy in the 

electricity system. The Baltic Offshore Grid Forum established under Baltic InteGrid is an additional activity that enhances 

cross-border cooperation on renewable energy. The Baltic Offshore Grid Forum is a platform for knowledge exchange and 

discussion between industry experts which is implemented through a series of workshops, conferences, thematic working 

group meetings etc. 

Therefore, the Baltic InteGrid project 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 Baltic Sea Region (EUSBSR) accepted the project Baltic InteGrid as a Flagship Project under 

the EUSBSR.  

The Baltic InteGrid project is being implemented by a consortium of 14 project partners (PP) from 8 countries in the Baltic 

Sea Region:  

PP 1 ς Project Leader ς Institute for Climate Protection, Energy and Mobility (Germany) 

PP 2 ς Foundation for Sustainable Energy (Poland) 

PP 3 ς Rostock Business and Technology Development (Germany) 

PP 4 ς Technical University of Denmark (Denmark) 

PP 5 ς Energy Agency for Southeast Sweden (Sweden) 

PP 6 ς German WindGuard GmbH (Germany) 

PP 7 ς aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪ όtƻƭŀƴŘύ 

PP 8 ς German Offshore Wind Energy Foundation (Germany) 

PP 9 ς Latvian Association of Local and Regional Governments (Latvia) 

PP 10 ς Aalto University (Finland) 

PP 11 ς University of Tartu (Estonia) 

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

PP 13 ς Lund University (Sweden) 

PP 14 ς Aarhus University (Denmark) 

In addition, the project consortium is supported by 35 Associated 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 well as research 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 Forum may be found under the link: www.baltic-integrid.eu. 

2. Baltic Offshore Grid  

2.1 Objective and scope of BOG 

The Baltic Offshore Grid is a concept of offshore transmission infrastructure in the Baltic Sea. The aim of the transmission 

infrastructure is to link offshore wind farms (OWF) to the electro energetic network and to transmit energy onshore while 

making a cross-border exchange of electric energy possible among the countries of the Baltic Sea Region. 

Goals (G) defined for the BOG: 

G1 increasing the possibility to connect OWF in the Baltic Sea Region and the maximisation of advantages resulting from 

OWF development, increasing OWF energy supply stability through the possibility of transmitting the energy to where it is 

currently needed (not only in the country where they are installed), 

G2 increasing the security of energy supply through additional possibilities of cross-border exchange, 

G3 further integration and synchronisation of energy markets as a result of continuous efforts to unify the energy market 

in the Baltic Sea Region by establishing new cross-border connections and allowing for the exchange of energy, 



Impact Mitigation Strategy of the Baltic Offshore Grid  

3 

G4 OWF cost reduction through the application of a more coordinated attitude to OWF connection, while establishing cross-

border energy exchange (each connection then has the function of transmitting the OWF energy and being a transmission 

factor at the same time). 

 

Due to its complexity and its long-term perspective looking ahead to 2050, the BOG concept has a strategic/programme 

character and aims to indicate the future development direction for cross-border connections integrated with OWF, in such  

a way as to maximize the advantages resulting from connections which are densely interconnected. BOG should also ensure 

the execution of a thorough and long-term programme of offshore wind energy development for the countries in the Baltic 

Sea Region. 

The expected results of the BOG execution should be: 

¶ an increase in the renewable energy sources share in the energy mixes of the countries in the Baltic Sea Region,  

¶ improvement of energy security, 

¶ diversification of electricity supplies, 

¶ reduction of energy prices in the region. 

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 spatial scope covers the 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 high voltage stations (OHVS) 

¶ onshore transformer stations 

¶ onshore cables. 

BOG is a kind of a concept/vision of the Baltic grid consisting of individual cross-border connections integrated with OWF in 

the Baltic Sea, so it will be executed in an evolutionary way through a 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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Figure 1 Baltic Offshore Grid concept4 

In view of the currently considered projects of interconnectors and OWFs, the first stage of BOG development could be the 

connections between southern Baltic countries which are subject of two Prefeasibility studies (PFS) developed under the Baltic 

InteGrid project. The PFS investigate the integrated connections: among Germany and Sweden with the possibility to connect 

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

                                                                                                                                                                                                                               
4 Baltic InteGrid (2018). Polish-Swedish-Lithuanian and German-Swedish-Danish interconnectors integrated with offshore wind 

farms ς case studies. 
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2.1.1 Offshore wind energy industry development in the Baltic Sea 

Offshore wind energy (OWE) is one of the most dynamically developing energy sectors in Europe. This has led to 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 times on high 

voltage cables, legal constraints, ownership issues etc. Offshore wind energy is still less developed in the Baltic Sea than in the 

North Sea, although significant potential exists, and this may be an additional advantage of the Baltic Sea.  

 

Figure 2 Map of existing and planned OWF and interconnection projects in the Baltic Sea5 

                                                                                                                                                                                                                               
5 Baltic InteGrid (2018). Polish-Swedish-Lithuanian and German-Swedish-Danish interconnectors integrated with offshore wind 

farms ς case studies. 
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At the 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 market is 12% (Appendix A).  

There are 20 offshore wind farms currently operating in the Baltic Sea - 10 in Denmark, 3 in Finland, 3 in Germany and 4 in 

Sweden. The total capacity of the investment is 1,457 MW. 

2 OWFs are being developed in Finland and Germany with a total capacity of 396.4 MW. a list of the projects which are 

planned for the Baltic Sea are presented in the Appendix B) while: 

¶ projects (2 in Germany and 1 in Finland) are being prepared for construction (pre-construction stage), 

¶ OWF projects (1 in Germany, 7 in Sweden) obtained the development permit from competent authorities (The permit 

for the wind farm has been approved by the responsible authority), 

¶ 18 OWF projects (2 in Denmark, 1 in Finland, 7 in Germany, 4 in Lithuania, 2 in Poland and 2 in Sweden) are at the stage 

of obtaining permits from the authorities (The application for authorization has been submitted to the responsible 

authority). 

The rest of the projects have obtained localization authorizations, early localization analyses or their execution has been 

suspended. Detailed information may be found in Appendix B. 

2.2 BOG variants 

BOG envisages the integration of the offshore transmission grid with OWFs, however different levels of this integration may 

be assumed, which should form the basis for variants preparation. In this document the BOG variants will be subject to analysis 

against the possibility of serious impacts on the natural environment and social environment (other sea users). 

The following variants have been adopted: 

¶ ±ŀǊƛŀƴǘ άлέ ς no execution of BOG; assumes individual connection of all OWF radially or connecting project groups 

located in one area without integrating with the offshore cross-border connections. At the same time the execution of 

new underwater cross-border connections is scarce and executed by means of separate investments (instead, onshore 

connections are executed); 

¶ ±ŀǊƛŀƴǘ άмέ ς assumes the integration of all OWF projects with the offshore transmission grid; at the same time this is 

ǘƘŜ ŦǳǊǘƘŜǎǘ ǊŜŀŎƘƛƴƎ ǎŎŜƴŀǊƛƻ όǎƻ ŎŀƭƭŜŘ άmost far-reaching ǎŎŜƴŀǊƛƻέύ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ ƭŜǾŜƭ ƻŦ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ h²C 

development with BOG; This variant includes the integration of the Southern Baltic grid with Northern Baltic via 

a connection near Baltic countries - Estonia, Latvia and Lithuania. 

In practice not all OWF projects would be integrated. The distance involved should be one of the main criterium that decides 

the OWF connection costs and the choice of HVDC/HVAC transmission technology. Therefore, distance will probably be the 

main factor influencing which projects will be integrated with the offshore transmission grid. Thus, when individual parts of 

the BOG are developed, those projects for which the connection cost are the lowest and for which the advantages of 

integration with the transmission grid would be the highest will most likely be integrated.  

Based on the spatial analysis performed for the project, a general proposition of cable corridors was presented. However, 

the corridors can only be treated as general because the planning of individual cross-border interconnections included in BOG 

is the responsibility of the transmission grid operators (the development of the network is coordinated within ENTSO-E 

through TYNDP). 

3. Purpose of the Mitigation Strategy  
Currently, the Baltic Offshore Grid is based on conceptual assumptions and does not set out a framework for the 

implementation of specific projects, but rather defines only general and theoretical directions of opportunities for the 

development of the cross-border Baltic transmission network, taking into account environmental, legal, social and economic 

factors. Therefore, the Impact Mitigation Strategy should be treated as a document of the nature and features of a strategy 

(or plan/programme) for the development of cross-border electricity grids. 
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The individual sections of the offshore cross-border transmission grids, integrated with the projects of the offshore wind 

farms in the Baltic Sea ("meshed grids"6), which will be implemented under BOG, will be investment projects carried 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 from EU funds, which may be reflected in the process of exploiting offshore energy investments and 

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 guidelines and assumptions 

for strategic environmental impact assessment and also to identify good practices for the environmental procedure for the 

infrastructure of offshore investments such as Baltic Offshore Grid, through: 

¶ establishing standards of environmental and socio-economic impact analysis, 

¶ analysis of offshore and onshore potential impacts of the BOG, 

¶ creating an assumption of mitigation strategy for the BOG, 

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

In this document the outlined BOG objectives have undergone an assessment of the feasibility of their execution under the 

conditions of a potential energy union and energy market merging in the Baltic Sea basin, in accordance with the requirements 

and guidelines relating to the strategic environmental 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. 30ς37; hereinafter also: the SEA Directive). 

Impact Mitigation Strategy of the Baltic Offshore Grid contains a detailed description of:  

¶ the Baltic InteGrid project, 

¶ goals, character, scope and assumptions of the Mitigation Strategy for the Baltic Offshore Grid, 

¶ the regulatory framework for the issues mentioned in this document, 

¶ the goal and scope of the Baltic Offshore Grid, 

¶ the assessment of the compatibility of the Baltic Offshore Grid objectives with the objectives of key strategic documents, 

policies and programmes 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 the natural and social environment, 

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

¶ proposals for steps to mitigate the potentially significant environmental impacts of Baltic Offshore Grid, 

¶ recommendations in the scope of EIA for projects within the Baltic Offshore Grid. 

3.1 Strategic character of the document  

This Impact Mitigation Strategy identifies and investigates the environmental and societal impacts of a regional OWE grid 

and identifies the potential impact reduction and mitigation pathways. The document considers the potential impacts on the 

environment, protected areas and other sea users, suggesting mitigative solutions for all of them. A special focus on public 

acceptance with regard to renewable energy projects like offshore wind infrastructure will reflect the necessary societal 

considerations of an offshore wind grid. The use of the Impact Mitigation Strategy is to help a variety of stakeholders in the 

offshore grid planning process in the Baltic Sea Region. By summing up potential impacts and mitigative solutions, the 

document brings together previously scattered information and ties it together with new research to offer one easily 

accessible, comprehensive document, facilitating planning and decision making concerning the matter in the Baltic Sea region. 

The Mitigation Strategy which takes into account the objectives of BOG (see 2.1) provides a basis for the environmental 

assessment in strategic terms of the BOG concept, by identifying and analysing the environmental, social and economic 

conditions for addressing in particular the following challenges: 

¶ high and growing demand for electricity, 

                                                                                                                                                                                                                               
6 International coordination and meshed grid supposed to connect power plants to interconnectors, thus giving sea cables the 

physical possibility to act either as interconnectors or as park-to-shore cables - or both simultaneously. In the international 

coordination constellation, an OWF has the physical possibility to send electricity to two different countries; in the meshed grid 

constellation, to three and more countries. 
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¶ an inadequate level of generation and transmission infrastructure, and 

¶ climate protection and market integration commitments. 

3.2 Linking the Baltic Offshore Grid to other strategic documents  

For the purpose of the preparation of the Mitigation Strategy, the priorities of the energy sector and the methods for their 

implementation formulated in the strategic documents, policies and executive programmes of the European Union were 

analysed. The analysis was conducted in terms of the European and international development trends, social, economic and 

environmental policy objectives, while maintaining the principle of sustainable development in harmony with and with respect 

to the environmental protection requirements. 

On the basis of the implemented BOG objectives conformity assessment with the objectives of the main strategic 

documents, policies and programmes of the European Union (Appendix C), for the purposes of this document, 4 leading EU 

energy policy priorities were identified and the degree of their fulfilment by the Baltic Offshore Grid was determined. 

Priority 1: construction/expansion of the European energy infrastructure and cross-border interconnections, 

Priority 2: ensuring the security of electricity supplies (security of production and transit), including the diversification of 

energy sources in response to the growing demand for energy, 

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

Priority 4: the development of a research sector for innovative low-carbon technologies, by coordinating research and 

project financing with the private sector, as a part of supporting economic and political decision-making. 

The Baltic Offshore Grid will contribute (directly or indirectly) to meeting the priorities of the EU energy policy through: 

¶ the emergence of new cross-border 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, 

¶ integration of the grid with the offshore wind farms in the Baltic Sea, thereby optimising the costs of constructing the 

transmission infrastructure, 

¶ increase the share of renewable energy sources in the energy mix of individual Baltic countries as an alternative to fossil 

fuels, and thus a reduction in greenhouse gas emissions, 

¶ the diversification of energy supplies and reducing dependence on fossil fuel markets, 

¶ enabling the development of innovative offshore technologies, where intensive R&D (research and development) is 

carried out in the scope of ever larger, more efficient and cheaper turbines, increased transmission voltage and the 

concept of the integration of transmission grids with OWF, 

¶ obtaining additional funding from the EU budget for energy investments in line with the EU's energy objectives, 

¶ developing cooperation between the 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 as a target group supporting decision-making processes at the EU and national level. 

4. Legal framework  
In view of the assumption that the Baltic Offshore Grid is a concept for the construction of a cross-border grid in the Baltic 

Sea, which may in the future 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 itself is a strategic level document, this chapter presents 

the legal requirements of the European Union for a strategic environmental assessment7. 

The basic act on strategic environmental assessment is the SEA Directive which aims to ensure a high level of environmental 

protection for Member States and to contribute to the integration of environmental aspects into the preparation and adoption 

of plans and programmes to promote sustainable development. 

 

                                                                                                                                                                                                                               

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

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

¶ agreeing on the level of detail of the information contained in the strategic environmental assessment, 

¶ preparing a strategic environmental assessment, 

¶ providing opportunities for public participation, 

¶ cross-border proceedings where the implementation of the project or programme has the potential to have a significant 

impact on the environment of other EU Member States, 

and have been partially taken into account in this document. This document will not be subject to statutory public consultation 

or cross-border 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 of EU law governing (directly or indirectly) the strategic environmental impact assessment procedure is listed 

in Appendix D. 

The EU Member States are obliged to transpose and implement the provisions of Community law into their national legal 

systems, whereas international conventions are subject to ratification by individual states. 

Because of the status and nature of the BOG some elements of the assumptions and scope of the strategic environmental 

assessment provided for in the SEA Directive have been adapted for the purpose of developing the Mitigation Strategy. 

Detailed methodological assumptions are described in the following Chapter: 5 Methodological assumptions for the 

assessment based on the strategic assessment of the environmental impact of BOG. It should be remembered that, assuming 

the future implementation of BOG (as a whole or in sections) a full assessment of the environmental impact will be required 

together with the procedure in a transboundary context, including a dedicated research campaign, analyses and modelling in 

accordance with the applicable national legislation. 

While recognising BOG as a plan/programme/strategy, provision should be made for a strategic impact assessment 

including cross-border proceedings and public participation. Since the Impact Mitigation Strategy of the Baltic Offshore Grid 

is an internal document within the BIG framework, it was decided to present in the study the legal requirements and 

assumptions for carrying out a cross-border assessment and public consultation as a recommendation for possible future 

actions. 

The obligation to conduct environmental impact assessment procedures in a transboundary context results from:  

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

¶ the EIA Directive (for concrete projects), 

¶ the SEA Directive, 

¶ international agreements (for non-EU countries or countries that have not ratified the conventions), international 

agreements. 

Transboundary impact was defined in the Espoo Convention as "any impact, not exclusively of a global nature, in an area 

under the jurisdiction of a Party caused by a planned activity, the physical cause of which 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 significant adverse 

transboundary impacts on the environment, must be notified to 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 by the project 

as the "Affected Parties". 

Baltic Offshore Grid (treated as an electricity grid) is not an activity included in Annex I 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, at the initiative 

of either Party, discuss whether one or more planned activities not listed in Annex I 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: 

¶ the size of the planned linear infrastructure investment, which is a cross-border, multi-kilometre long power connection,  
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¶ preparation of variants, including the possibility of full or partial integration with the offshore wind farms in the Baltic 

Sea, 

¶ the international nature of the investment within the Baltic Sea basin, 

¶ location of the investment, understood as a transit through legally protected areas within the Baltic Sea (including 

Natura 2000 sites) and through places where the planned activity may have a significant impact on the population, 

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

¶ close proximity to international borders, on which the investment may have significant impacts (including locations 

distant from the investment location), 

the need to carry out a cross-border environmental procedure for BOG should be considered in the future as good practise. 

For the case at hand, several Parties of Origin, Affected Parties and Parties (as defined in Article 1 of the Espoo Convention) 

will be identified. Countries of origin, when exposed to activities or events related to the Project that takes place in another 

country of origin may also be Affected Parties. The jurisdiction of each Party of Origin should ultimately coincide with the 

boundaries of that State's exclusive economic zone. 

The documents drawn up under the cross-border procedure should include: 

¶ a description of the undertaking and its purpose, 

¶ a description of the variants considered (location or technology of the planned activity, including a no action option), 

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 objectives, an analysis of the specific objectives, 

¶ a description of the environment and a description of potential impacts of the undertaking and its variants on the 

environment, 

¶ a description of measures to mitigate the impact on the environment, 

¶ an indication 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 non-technical summary, 

¶ an outline of the monitoring and management programme and post-execution 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 treated as a concept and does 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, 

legal and environmental areas). 

Therefore, the analysis of the impact of BOG on the environment and society is comparative (compares the variants) and 

on a more general level, adjusted to the visionary level of the concept itself. 

The following methodological assumptions have been adopted to carry out the assessment modelled on the Strategic 

Environmental Assessment: 

¶ the objectives of the BOG Ą an element of the cross-border electricity grid (as a basic objective), 

¶ the type of initiative Ą BOG was defined as a marine linear infrastructure,  

¶ the variants assessed Ą under Variant άмέ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ς the BOG as the electricity grid with the maximum degree 

ƻŦ ƛƴǘŜƎǊŀǘƛƻƴ ǿƛǘƘ h²C ƛƴ ǘƘŜ .ŀƭǘƛŎ {ŜŀΣ ±ŀǊƛŀƴǘ άлέ ς no execution of BOG; assumes the individual connection of all 

OWF radially or connecting project groups located in one area without integrating with the offshore cross-border 

connections, 

¶ the area/coverage of the initiative Ą BOG as an offshore transmission infrastructure integrated with OWF in the Baltic 

Sea was identified, 

¶ the environmental characteristic Ą main natural environmental components (biotic and abiotic) were identified and 

described as BOG surroundings, 

¶ the list of potential impacts typical for a linear infrastructure initiative in the marine environment of the BOG was 

indicated as a potential cause of changes in the environment, 
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¶ the list of significant potential impacts with the definition of cumulative and transboundary impacts was indicated, 

¶ proposals for solutions to mitigate Ą the solutions aiming to prevent, reduce or environmentally compensate for the 

negative impacts which may result from the BOG execution were indicated. 

Potentially significant residual impacts were analysed after the application of measures minimizing individual negative 

impacts. 

Significant impacts include those impacts of a large category that cause irreversible deterioration of the environment or its 

components thereby threatening its proper functioning as a result of the implementation of BOG, as a concept. As a part of 

the evaluation of the potential environmental assessment for receptors/objects assessed as significant, an analysis of 

cumulative impacts was also carried out taking into account existing and planned projects in the Baltic Sea area (offshore wind 

farms, power cables, gas pipelines mentioned in Appendix A, Appendix B). 

For the spatial analyses the following assumptions were used: document Methodology and structure of Pre-Feasibility 

Studies. Polish-Swedish-Lithuanian and German-Swedish interconnectors integrated with offshore wind farms ς case studies8, 

Baltic InteGrid: 2050 offshore wind power vision for the Baltic Sea9 and 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, military areas, fisheries) 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 methodology 

allows only for the possibility of the potential occurrence of spatial conflicts to 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  

For the purposes of this document initial identification and the general characterization of potential impacts of all technical 

elements included in the BOG has been completed in the form of matrices of interaction between emissions and impacts, 

both at sea (see: Table 1) and on land, including coastal areas (see: and Table 2). In the matrices information in the following 

categories has been given: type of emission/disturbance, source of emission/disturbance, type of impact, receptors/elements 

of the environment which may be affected directly and indirectly by the impact, environmental factors affecting the scale of 

impacts and the parameters of the investments affecting the scale of the impacts. These matrices have been developed to be 

used as a starting point for impact analysis. Nevertheless, the list of possible impacts and affected receptors ǎƘƻǳƭŘƴΩǘ ōŜ 

treated as a final, enumerative catalogue and if required should be supplemented and/or adjusted.  

Most of the identified environmental impacts are expected to be limited to the near proximity of the technical elements of 

BOG, with the exception of the impact of underwater noise emissions connected with the pilling of OHVS foundations which 

may be detectable even at a regional scale. Though the most detrimental effect on marine animals which may be caused by 

underwater noise like fatal injuries or a permanent change of the hearing threshold is expected to be spatially limited and 

occur at a relatively close distance to the source of noise. Most of the identified impacts, especially connected with the 

construction stage of individual projects, are expected to occur only temporarily (e.g. increase in water turbidity, disturbance 

of animals etc.), but BOG implementation can also lead to long-term effects like habitat loss or alteration (not only because 

of the physical transformation of the habitat but also due to the electromagnetic field and heat emission from cables). 

In the context of estimating the overall importance of potential impacts of the BOG development it is important to note 

that none of its technical elements (defined in 2.1) are qualified according to the EIA Directive as a project which is likely to 

have significant effects on the environment. Therefore, projects planned under the BOG in the light of EU law are not required 

to be subject to an adequate assessment regarding their effects, before consent for their implementation is given.  

However, it should be emphasized that the need for the assessment of potential impacts on the environment of specific 

types of projects (not mentioned in the EIA Directive) before issuing for them development consents may also arise according 

                                                                                                                                                                                                                               
8 Baltic InteGrid (2018). Polish-Swedish-Lithuanian and German-Swedish-Danish interconnectors integrated with offshore wind 

farms ς case studies. 
9 Baltic InteGrid (2018). Baltic InteGrid: 2050 offshore wind power vision for the Baltic Sea 
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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 and onshore transformer stations) are projects which 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 that the development of the BOG could cause a significant effect on the environment, as long 

as all individual projects included in the BOG are planned and implemented taking into account existing environmental and 

social conditions, especially the presence of receptors particularly sensitive to their impact (e.g. presence of spawning grounds 

of rare and protected fish species in the area).  

To ensure that environmental issues are properly considered during the planning stage of individual projects, the conduct 

of an environmental impact assessment should be included in their licensing procedures. This is especially important in terms 

of the possible impact of individual projects on Natura 2000 sites. 

According to the current assumptions and concept of the BOG its technical elements will be placed in approximately 10 km 

wide corridors, which pass or may pass through 82 Natura 2000 sites. At this stage, a potentially significant impact on the 

Natura 2000 sites cannot be excluded. That is why the potential effects of the development of every technical element of the 

BOG should be analysed with reference to the Natura 2000 sites. 

According to article 6 paragraph 3 of the Habitat Directive any plan or project not directly connected with or necessary for 

the management of the Natura 2000 sites but likely to have a significant effect thereon, either individually or in combination 

with other plans or projects, shall be subject to an 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 project only after 

having ascertained that it will not adversely affect the integrity of the site concerned and, if appropriate, after having obtained 

the opinion of the general public. 
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Emission/ 

disturbances 
Source Type of impact Direct impact on Indirect impact on 

Environmental factors 

affecting the scale of 

impact 

Parameters of the 

investments affecting 

the scale of impacts 

disturbance of the 

seabed sediments 

(other physical 

disturbance of the 

seabed) 

¶ preparation of seabed 

for the installation of 

cables and OHVS 

foundations 

¶ cable laying 

¶ installation of OHVS 

foundations and 

protective layers against 

leaching 

¶ installation of cable 

protection components 

(e.g. concrete 

mattresses) 

¶ anchoring ships 

¶ destruction and 

alteration of habitats 

¶ reduction of population 

¶ reduction of source of 

feeding 

¶ risk of damage to 

archaeologically 

valuable objects 

¶ leaching or burring raw 

materials 

¶ sediments 

¶ benthos 

¶ fish 

¶ cultural 

heritage 

¶ extraction of 

raw materials 

¶ sea birds 

¶ marine 

mammals 

¶ type of seabed 

¶ size of 

sediments layer 

¶ presence of 

phytobenthic 

organisms on 

the seabed 

¶ size and number 

of cables 

¶ method of cable 

laying 

¶ type and size of 

foundations 

¶ size of protective 

layers 

¶ size of cable 

protection 

components 

release of 

contaminations, 

nutrients from the 

sediment into the 

water column 

¶ preparation of seabed 

for installation of cables 

and OHVS foundations 

¶ cable laying 

¶ installation of OHVS 

foundations and 

protective layers against 

leaching 

¶ installation of cable 

protection components 

(e.g. concrete 

mattresses) 

¶ increase in the amount 

of pollutants and 

nutrients in the water 

¶ plankton blooms 

¶ changes in living 

conditions 

¶ population decline 

¶ increase in pollutant 

concentrations in 

tissues of commercial 

fish species 

¶ hydro-chemical 

conditions 

¶ plankton 

¶ benthos 

¶ fish 

¶ marine 

mammals 

¶ sea birds 

¶ human health 

and wellness 

¶ type of 

sediments 

¶ types and 

amounts of 

pollutants 

deposited in the 

sediments 

¶ weather 

conditions 

¶ speed and 

direction of 

currents 

¶ size and number 

of cables 

¶ method of cable 

laying 

¶ width and depth 

of the cable 

corridor 

¶ type and size of 

foundations 

¶ cable technology 
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Emission/ 

disturbances 
Source Type of impact Direct impact on Indirect impact on 

Environmental factors 

affecting the scale of 

impact 

Parameters of the 

investments affecting 

the scale of impacts 

¶ heat emission from 

cables 

increase in the 

concentration of 

suspension in the 

water and deposition 

of a disturbed 

sediment 

¶ preparation of seabed 

for installation of cables 

and OHVS foundations 

¶ cable laying 

¶ installation of OHVS 

foundations and 

protective layers against 

leaching 

¶ installation of cable 

protection components 

(e.g. concrete 

mattresses) 

¶ changes in living 

conditions 

¶ increase in water 

turbidity 

¶ plankton 

¶ benthos 

¶ fish 

¶ marine 

mammals 

¶ hydro-chemical 

conditions 

¶ sea birds 

¶ human health 

and wellness 

¶ type of 

sediments 

¶ weather 

conditions 

¶ speed and 

direction of 

currents 

¶ speed of 

sediment 

deposition 

¶ size and number 

of cables 

¶ method of cable 

laying 

¶ width and depth 

of the cable 

corridor 

¶ type and size of 

foundations 

emission of cable 

temperature 

¶ cable exploitation - 

electric power 

transmission 

¶ change of living 

conditions 

¶ changes in benthic 

ƻǊƎŀƴƛǎƳǎΩ population 

and species 

composition 

¶ emergence of alien 

species 

¶ increase in the amount 

of pollutants in water 

¶ change of the 

oxygenation conditions 

¶ sediments 

¶ benthos 

¶ hydro-chemical 

conditions 

¶ fish 

¶ sea birds 

¶ type of 

sedimentary 

¶ deposits 

resistivity 

¶ depth of cable 

burial 

¶ cable technology 

¶ number of 

cables 

¶ cable capacity 
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Emission/ 

disturbances 
Source Type of impact Direct impact on Indirect impact on 

Environmental factors 

affecting the scale of 

impact 

Parameters of the 

investments affecting 

the scale of impacts 

emission of radiation 

and electromagnetic 

field 

¶ OHVS 

¶ cable exploitation - 

electric power 

transmission 

¶ disturbance of animal 

behaviour and 

migration 

(disorientation) 

¶ change of living 

conditions 

¶ interference with 

shipping and navigation 

¶ interference with radar 

systems 

 

¶ fish 

¶ marine 

mammals 

¶ shipping and 

navigation 

¶ radar systems 

 

  

¶ current 

¶ length of the 

cable 

¶ depth of cable 

burial 

¶ cable technology 

¶ number of OHVS 

¶ height of OHVS 

generation of 

underwater noise and 

vibration 

¶ seabed works 

¶ laying the cables 

¶ shipping 

¶ installation of OHVS 

foundations 

¶ decommissioning of 

infrastructure 

¶ displacement of habitat 

¶ change of living 

conditions 

¶ injuries 

¶ risk of mortality 

¶ fishing reduction 

¶ fish 

¶ marine 

mammals 

¶ sea birds 

¶ sea birds 

¶ marine 

mammals 

¶ fishery 

¶ depth 

¶ type of seabed 

¶ background 

noise level 

¶ depth of cable 

burial 

¶ method of cable 

laying 

¶ number of 

constructing 

vessels 

¶ type and size of 

foundations 

¶ duration of 

installation of 

foundations 

¶ hydraulic 

hammer power 
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Emission/ 

disturbances 
Source Type of impact Direct impact on Indirect impact on 

Environmental factors 

affecting the scale of 

impact 

Parameters of the 

investments affecting 

the scale of impacts 

new above-water 

structures 
¶ OHVS 

¶ increased interference 

risk 

¶ obstruction to migration 

¶ interference with 

shipping and navigation 

¶ seascape disturbance 

¶ sea birds 

¶ migrating birds 

¶ bats 

¶ seascape 

¶ shipping and 

navigation 

¶ tourism 

¶ fishery 

 

  

¶ distance from 

shore 

¶ number of OHVS 

new underwater 

structures 

¶ cable lines 

¶ cable protection 

components (e.g. 

concrete mattresses) 

¶ OHVS foundations and 

protective layers 

¶ change in living 

conditions 

¶ interference with 

shipping and navigation 

¶ restrictions in sea use 

¶ fish 

¶ shipping and 

navigation 

¶ fishery 

¶ seabirds 

¶ marine 

mammals 

 

¶ depth 

¶ type of seabed 

¶ type of 

sedimentary 

¶ depth of cable 

burial 

¶ length of cable 

sections laid on 

the seabed (not 

buried) 

¶ width of safety 

zone 

¶ number of OHVS 

new underwater 

structures - ΨŀǊǘƛŦƛŎƛŀƭ 

ǊŜŜŦΩ ŜŦŦŜŎǘ 

¶ cable lines 

¶ cable protection 

components (e.g. 

concrete mattresses) 

¶ OHVS foundations and 

protective layers 

¶ creation of new habitats 

¶ change in species 

composition 

¶ increase of food source 

¶ changes in living 

conditions 

¶ benthos 

¶ fish 

¶ sea birds 

¶ fish 

¶ sea mammals 

¶ tourism 

¶ fishery 

¶ depth 

¶ physical-

chemical 

parameters of 

water 

¶ type and size of 

OHVS 

foundations 

¶ size of OHVS 

foundations 

protective layers 
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Emission/ 

disturbances 
Source Type of impact Direct impact on Indirect impact on 

Environmental factors 

affecting the scale of 

impact 

Parameters of the 

investments affecting 

the scale of impacts 

¶ increasing the quantity 

and quality of 

professional and tourist 

fishing 

¶ increasing incomes from 

the fisheries and 

tourism industry 

¶ length of the 

cable sections 

laying on the 

seabed (not 

buried) 

¶ number and size 

of cable 

protection 

components 

(e.g. concrete 

mattresses) 

increased ship traffic ¶ ships, boats 

¶ barrier effect 

¶ risk of interference with 

animals 

¶ obstruction to 

migrations 

¶ disturbance of animals 

¶ seascape disruption 

¶ leakage of harmful 

substances 

¶ risk of vessel 

interference 

¶ migrating and 

sea birds 

¶ bats 

¶ sea mammals 

¶ fish 

¶ benthos 

¶ seascape 

¶ water 

¶ sediments 

¶ shipping and 

navigation 

¶ tourism  

¶ number of 

vessels 

¶ type of vessels 

emission of pollutants 

into the atmosphere 

¶ ships, boats 

¶ helicopters 

¶ deterioration of the air 

quality 

¶ air quality 

¶ human health 

and wellness 

¶ climate 

¶ speed and 

direction of the 

wind 

¶ number of 

vessels/ 

helicopters 
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Emission/ 

disturbances 
Source Type of impact Direct impact on Indirect impact on 

Environmental factors 

affecting the scale of 

impact 

Parameters of the 

investments affecting 

the scale of impacts 

¶ changes in living 

conditions 

¶ birds 

¶ mammals 

¶ intensity of 

vessels activity/ 

helicopters 

emission of pollutants 

into the water 

¶ ships used for cable 

laying 

¶ antifouling substances 

¶ deterioration of the 

water quality 

¶ changes in living 

conditions 

¶ hydro-chemical 

conditions 

¶ plankton 

¶ benthos 

¶ marine 

mammals 

¶ fish 

¶ sea birds 

 

 

¶ weather 

conditions 

¶ speed and 

direction of 

currents 

¶ type and 

quantity of 

substances used 

waste and sewage 

production 

¶ ships 

¶ construction activities 

¶ construction and 

services vessels 

¶ building service and 

maintenance 

¶ water contamination 

¶ seabed contamination 

¶ change in living 

conditions 

¶ benthos 

¶ sediments 

¶ marine 

mammals 

¶ fish 

¶ sea birds 

¶ birds 

¶ human health 

and wellness 

 

¶ duration of the 

construction 

¶ service 

frequency 

¶ number of ships 

Table 1 Matrix of interaction between emissions and impacts at the sea
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Emission/ 

disturbances 
Source Type of impact Direct impact Indirect impact 

Environmental factors affecting 

the scale of impact 

Parameters of the 

investments affecting the 

scale of impacts 

destruction of the 

soil surface and 

intervention in the 

ground/ geological 

structures 

¶ site preparation 

¶ excavation works, 

¶ construction works, 

¶ cable laying,  

¶ foundation of 

transformer station 

¶ activity of 

construction 

vessels 

¶ location of site 

facilities 

¶ displacement and 

change of habitat 

¶ reduction of 

population 

¶ reduction of source 

of feeding 

¶ degradation of the 

subsurface layer of 

soil 

¶ mortality due to 

excavation traps 

¶ possibility of 

damage to the 

archaeologically 

valuable objects 

¶ flora (habitat, 

species) 

¶ fauna 

(invertebrates, 

amphibians, 

reptiles, 

mammals, 

birds) 

¶ soil 

¶ cultural 

heritage 

¶ fauna 

¶ landscape 

¶ economic 

land 

exploitation 

¶ type of soil where works are 

conducted (e.g. forests, 

agricultural areas, wetlands) 

¶ conditions of work 

(seasonal) 

¶ high level of ground water 

¶ number of cables 

¶ technology of 

construction works 

¶ cable technology 

morphology 

changes to the 

coastal zone 

¶ ground works 

¶ cable laying 

¶ modification of 

existing morphology 

structures 

¶ disturbance of 

natural processes:  

hydro-, morpho-, 

lithodynamics 

¶ slight increase of a 

shoreline side 

¶ displacement and 

change of habitat 

¶ morphological 

conditions of 

the coastal 

area 

¶ talitrus 

saltator 

¶ flora, fauna, 

¶ human 

health and 

wellness 

¶ tourism 

¶ morphological conditions of 

the coastal area 

¶ weather conditions during 

construction (storm) 

¶ size and number of 

cables  

¶ width and depth of 

the cable corridor 

¶ duration of the 

construction 

¶ technology of 

construction 

¶ cable technology 
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Emission/ 

disturbances 
Source Type of impact Direct impact Indirect impact 

Environmental factors affecting 

the scale of impact 

Parameters of the 

investments affecting the 

scale of impacts 

¶ disrupting ecological 

corridors 

new structures  

¶ cables 

¶ transformer 

stations 

¶ mechanical barrier 

¶ risk of interference 

¶ mortality due to 

increased 

interference risk and 

excavation traps 

¶ change in living 

conditions  

¶ area occupancy 

¶ land 

acquisitions/use  

¶ restrictions on 

agriculture and 

forestry 

¶ habitat 

fragmentation/ 

migration corridors 

¶ change to landform 

or land cover 

¶ flora 

¶ fauna 

¶ landscape 

¶ tourism 

¶ economic 

aspects of 

human activity 

¶ land use 

¶ economic 

land 

exploitation 

¶ type of soil where works are 

conducted 

¶ presence of migration 

corridors (ecological) 

¶ parameters of 

transformer 

stations, 

¶ size of transformer 

station 

¶ width of technology 

line 

¶ technology of 

construction works 

Increased vehicle 

traffic 

¶ vehicles involved in 

the site 

preparation, 

construction and 

service works 

¶ barrier effect 

¶ risk of interference 

with animals 

¶ fauna 

¶ human 

health and 

wellness 

 

¶ technology of 

construction works 

¶ duration of works 

¶ service frequency 
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Emission/ 

disturbances 
Source Type of impact Direct impact Indirect impact 

Environmental factors affecting 

the scale of impact 

Parameters of the 

investments affecting the 

scale of impacts 

¶ mortality due to 

increased 

interference risk 

¶ obstruction to 

migrations 

¶ disturbance of 

animals 

¶ deterioration in 

living conditions 

noise emission 

¶ site preparation 

¶ construction work 

¶ cable laying  

¶ foundation  

¶ exploitation - 

electric power 

transmission 

¶ machinery, 

construction and 

service equipment 

¶ displacement of 

habitat 

¶ change in living 

conditions  

¶ deterioration of 

living conditions 

¶ fauna 

¶ human health 

and wellness 

 

¶ presence and quantity of 

fauna 

¶ usage of the land where the 

line is located 

¶ distance from acoustically 

protected areas and others 

(quality of touristic areas) 

¶ technology of 

construction works 

¶ technical conditions 

of the machines 

¶ duration of works 

¶ service frequency 

generation of 

electromagnetic 

fields 

¶ exploitation - 

electric power 

transmission and 

transformer station  

¶ displacement of 

habitat 

¶ change in migration 

behaviours 

¶ restrictions in land 

use 

¶ fauna 

¶ human health 

and wellness 

 

¶ usage of the land where the 

line is located 

¶ distance from the areas 

intended for human 

residence 

¶ depth of cable burial 

¶ number of cables 

¶ type of transmission 

technology 



Impact Mitigation Strategy of the Baltic Offshore Grid  

22 

Emission/ 

disturbances 
Source Type of impact Direct impact Indirect impact 

Environmental factors affecting 

the scale of impact 

Parameters of the 

investments affecting the 

scale of impacts 

¶ type and technical 

parameters of 

transformer station 

change in ground 

temperature 

¶ exploitation - 

electric power 

transmission  

¶ change in soil 

temperature 

¶ change in living 

conditions 

¶ soil conditions 
¶ flora 

¶ fauna 
¶ type of soil 

¶ depth of cable burial 

¶ number of cables 

¶ type of transmission 

technology 

waste and sewage 

production 

¶ production of 

cables/components 

of transformer 

stations 

¶ construction 

process, 

¶ construction and 

service machinery 

¶ construction and 

maintenance 

service 

¶ releases to land and 

water 

¶ impact on the 

physical and 

chemical properties 

of soil and water 

¶ soil 

¶ water 

¶ flora 

¶ fauna 

¶ human 

health and 

wellness 

¶ type of soil 

¶ hydrological conditions in 

the area ς surface water 

bodies and  

¶ groundwater level  

¶ sensitivity of aquifer 

¶ duration of works 

¶ service frequency 

¶ time and place of 

waste storage 

¶ technology of 

construction works 

and technology of 

individual 

components 

emission of 

pollutants into the 

atmosphere (gas 

and dust emission) 

¶ site preparation 

¶ production of 

cables/components 

of transformer 

stations 

¶ transportation 

¶ increased emission 

of pollutants, 

including 

greenhouse gases 

¶ dusting during 

movement of soil 

masses 

¶ air quality  

¶ climate 

¶ flora 

¶ fauna 

¶ human 

health and 

wellness 

¶ weather conditions 

¶ quantity, type and 

technical condition 

of used machinery 

and equipment 

¶ duration of works 
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Emission/ 

disturbances 
Source Type of impact Direct impact Indirect impact 

Environmental factors affecting 

the scale of impact 

Parameters of the 

investments affecting the 

scale of impacts 

¶ construction 

process 

¶ construction and 

service machines 

¶ exceeding the 

maximum 

contaminant level 

Table 2 Matrix of interaction between emissions and impacts on land, including coastal area
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For the purpose of this document a comparative analysis of Variant ά1έ ό±έмέύ and ±ŀǊƛŀƴǘ άлέ (Vέ0έύ has been made. The 

main assumption for this analysis was to compare the scale of the potential effects of V άмέ ŀƴŘ ± άлέ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻƴ the 

natural and social environment. 

Since the impacts of the considered variants connected with the construction stage of the individual projects (technical 

elements) are expected to be limited in time and highly dependent on specific environmental conditions in the projectΩs impact 

zones, the analysis focused on potential differences in the overall environmental and social consequences of variants 

implementation as well as the level of risk connected to it. 

Receptors/elements of the natural and social environment, which have been chosen for the purposes of this analysis as the 

most representative are the following: 

¶ Natura 2000 sites, 

¶ Benthic habitats and sea-floor integrity, 

¶ Marine fauna ς fish, marine mammals and seabirds, 

¶ Coastal area and coastline integrity, 

¶ Species habitats on land, 

¶ Climate, 

¶ Fisheries, 

¶ Shipping and shipping lanes, 

¶ Spatial planning, 

¶ Minerals deposits, 

¶ Cultural heritage, 

¶ Visual landscape, 

¶ Chemical munition and unexploded ordnance (UXO). 

For the purposes of estimating the overall effect of variant implementation the following parameters have been taken into 

consideration: 

¶ number of cable corridors, 

¶ number of cable corridor landfalls, 

¶ number of onshore transformer stations, 

¶ size of onshore transformer stations and offshore high voltage stations (OHVS), 

¶ width of cable corridors, 

¶ occupied area, 

¶ organization of the construction phase, operation and service processes in the context of scattering or centralization, 

¶ restrictions and limitations in the use of land, 

¶ sustainable development aspects in line with spatial planning. 

For the requirements of comparative analysis, the following assumptions have been made:  

¶ the number of cable corridors will be larger in V άлέ ŀƴŘ they will be more scattered in the Baltic Sea basin; in the Report 

from PreFeasibility Studies conducted within the Baltic InteGrid project, the integrated approach resulted in up to 6 

times fewer cables than with zero integration, 

¶ number of locations where the coastline is intersected by a cable corridor (cable corridor landfalls) will be larger in V 

άлέΣ 

¶ number of onshore transformer stations will be larger in V άлέΣ 

¶ both onshore transformer stations and offshore high voltage stations (OHVS) will be bigger in V άмέΣ 

¶ cable corridors will be wider in V άмέ, 

¶ restrictions and limitations in the use of land will be larger in V άлέ. 

The output of this analysis is presented in Table 3. 

 

https://pl.bab.la/slownik/angielski-polski/operation

































































































































