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1. Introduction  

Saare Wind Energy OÜ (hereinafter referred to as SWE or SWE OÜ) wishes to build an offshore wind farm 

consisting of a maximum of 100 wind turbines with a total capacity of up to 1,400 MW west of the coast of 

the island Saaremaa in the territorial waters of Estonia, as well as a transmission system up to the point of 

connection to the general grid for electricity transmission. The envisaged offshore wind farm site is located 

in wind energy development area No.  2 specified in the Estonian Maritime Spatial Plan (established by Order 

No. 146 of 12 May 2022). 

On 9 April 2015, SWE OÜ submitted an application for the development permit to the Ministry of Economic 

Affairs and Communications for encumbering a public water b ody with a wind farm. By its Order No. 183 

dated 28 May 2020, the Government of the Republic initiated the proceedings concerning the development 

permit and the environmental impact assessment (hereinafter referred to as EIA). The Consumer Protection 

and Technical Regulatory Authority is the body conducting the proceedings concerning the development 

permit and the Government of the Republic is the decision -maker. The authority overseeing the 

environmental impact assessment is the Ministry of Climate. The environmental impact assessment is carried 

out by OÜ Roheplaan and the lead expert for the EIA is Riin Kutsar (EIA licence No. KMH0131). 

Based on the impact assessment carried out, there will be no direct transboundary impacts as a result of the 

construction  of the planned wind farm. As regards presumable transboundary impacts, the following is 

noted:  

Å Possible negative transboundary impacts relate to the effects of the offshore wind farm during its 

operation on birds (in particular migratory birds) which are discussed in Chapter 3.5 of the report. The 

significance of these impacts will need to be further clarified in future monitoring during the period of 

operation of the wind farm. The significance of the impacts may increase through cumulative effects if 

additional offshore wind farm developments are planned and/or implemented in the vicinity.  

Å Theoretically, there could also be transboundary impacts on fish fauna, bats and seals. However, in view 

of the conclusions reached in Chapters 3.6, 3-7 and 3-8 and the mitigation measures specified there, it 

can be stated that the wind farm planned by SWE will not result in adverse impacts on marine biota. 

Therefore, no significant transboundary impacts are foreseen in these respects. 

As the connecting cables of the offshore wind farm  are not planned to be connected to any other country,  

no transboundary impacts are foreseen in this respect. 

The wind farm planned by SWE will contribute to climate change mitigation. The use of offshore wind energy 

on a large scale will allow a significant reduction in the use of biomass in energy production . The use of 

fossil fuels for electricity generation can also be significantly reduced or completely abandoned . 

This summary of the EIA report on the SWEõs offshore wind farm focuses in particular on the issues where 

transboundary effects may occur, such as birds, fish fauna, bats and seals. The results of the assessment of 

other impacts are presented more concisely. 
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2. Description of the planned activity and i ts feasible 
alternative s  

2.1. Planned  activity  

A detailed overview of the construction of the planned wind farm is given in:  

¶ Construction of the Saaremaa Offshore Windfarm. An overview of anticipated construction activities 

for the Saaremaa Offshore Windfarm. Van Oord Offshore Wind B.V., 2023, (Annex 1). 

The offshore wind farm will be constructed in the territorial waters of Estonia, west of the coast of the island 

Saaremaa (Figure 2.1-1). The site of the offshore wind farm will be located in an area defined in the National 

Spatial Plan Estonia 2030+ as a preferred area for construction of wind farms. The Maritime Spatial Plan 

(established on 12 May 2022) of the National Spatial Plan specifies the use of maritime space, and the 

offshore wind farm plann ed by SWE will be located in area No. 2 identified in the Maritime Spatial Plan as 

suitable for wind energy development.  
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FIGURE 2.1-1. PROPOSED WIND ENERGY AREA NO. 2 IN THE ESTONIAN MARITIME SPATIAL PLAN, PRINCIPAL ALTERNATIVE 1 AND 

PRINCIPAL ALTERNATIVE 2. BASE MAP: ESTONIAN MARITIME SPATIAL PLAN PORTAL 

The initial siting of the offshore wind farm (the application of 2015) took into account nature reserves and 

known natural values, shipping routes, radars, sufficient distance from the coast (>10 km), etc. The depth of 

the sea in the area is in the range of 20ð35 metres. 

The maximum planned number of wind turbines in the SWEõs offshore wind farm is 100. Figure 2.2-2 shows 

the preliminary layout of the offshore wind farm with the  maximum number of wind turbines. The planned 

number of wind turbines may change (decrease) depending on the final solution and the results of this 

assessment. 

A system of submarine cable lines and a connection to the general grid for electricity transmission need to 

be constructed in order to operate the offshore wind farm and to feed the electricity produced into the grid. 

If possible, SWE would like to be connected to the Elering transmission network at the new substation in 

Western Saaremaa. The technical feasibility of this solution will require upgrading the existing 110 kV system 

starting from the Lihula substation to 330  kV and extending the new 330 kV system to the new substation.  

Between the offshore wind farm and the connection point, a solution encompassing a submarine cable line 

and an onshore electricity transmission system will be built. The location and technical solution of the 

offshore wind farmõs submarine cable is assessed as part of this EIA report (Figure 2.1-2).  

The northern cable corridor shown in Figure 2.1-2 was considered as the principal location indicated in the 

Estonian Maritime Spatial Plan. The preferred cable route is as short as possible and technically feasible; in 

addition, sensitive areas are to be avoided (or mitigation measures are to be implemented when carrying 

maritime economic zone boundary  

territorial sea boundary  

wind energy development area no.2 in the 

Estonian marit ime spat ial plan 

 

Principal alternat iive 1 

Principal alternat iive 2 

planned wind farm area  
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out work there). For both environmental and technical reasons, the preferred sea depth for the cable route 

is 10ð15 metres, but this is not always possible in shallow waters and areas close to the shore.  

According to the fish fauna experts involved in the EIA, the northern cable corridor would run in shallow 

water close to Pilguse Bay and, in line with the precautionary principle, creating potential disturbance too 

close to Pilguse Bay should be avoided, as this bay has been an important spawning area for fish. Therefore, 

a possible cable corridor area was developed more towards the south as the main cable corridor alternative. 

 
FIGURE 2.1-2. CONCEPTUAL LOCATIONS OF OFFSHORE CABLE CORRIDORS TO CONNECT THE WIND FARM PLANNED BY SWE 

The location of the onshore transmission line will be specified and the associated impacts will be assessed 

through additional work (e.g. onshore planning or other relevant processes) separate from the EIA. 

2.1. Alternative s 

Among the realistic alternatives, two principal  (main) alternative are considered in the EIA report (see Figure 

2.1-1): 

Å principal alternative  1 ð the maximum p lanned activity according to the initial application for the 

development permit; and  

Å principal alternative  2 ð the revised area for the SWEõs application for the development permit which 

is approximately 28% larger than the original area (see Figure 2.2-1). Based on specified information, a 

larger area (approximately 28% larger compared to that indicated in the initial application for the 

development permit) has be en examined and addressed in the course of the impact assessment, as an 

adjustment of the development area has been requested to more closely correspond to the areas 

planned wind farm area  

cable corridor alternative 1  

cable corridor alternative 2  
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identified as wind energy areas in the Maritime Spatial Plan of the National Spatial Plan and to the 

optimal solution for the offshore wind farm.  

As sub-alternatives of the principal alternatives 1 and 2 (abbreviated as P1 and P2) of the planned offshore 

wind farm, the EIA report examines and assesses alternative technical solutions for the different components: 

the number of wind turbines, the arrangement of wind turbines in the wind farm, the r otor diameter of a 

wind turbine, the peak height of a wind turbine, the type of foundation, the transmission system, including 

the location of its elements (cables), etc.  

TABLE 2.1-1. ASSESSED PARAMETERS AND ALTERNATIVES OF THE PLANNED OFFSHORE WIND FARM 

PARAMETERS CHARACTERISTICS ASSESSED 

Principal alternatives of the wind farm   P1 and P2; see Figure 2.1-1 

Number of wind turbines   Up to 100 

Total capacity of the wind farm  Up to 1400 MW  

Nameplate capacity of wind turbines  Presumably in the range of 14ð18 MW 

Annual production of the wind farm  Up to 6 TWh 

Rotor diameter of a wind turbine  

250ð280 m (of the models actually produced today, 

wind turbines with a rotor diameter of 236  m are likely 

to be used) 

Maximum peak height of a wind turbine  280ð310 m 

Movement margin between the tip of a blade and the 

water surface 
Approximately 25ð30 m 

Number of blades  3 

Distance between wind turbines At least 4ð6 times the rotor diameter  

Positioning of wind turbines in the wind farm  Irregular positioning, aligned positioning  

Type(s) of foundation 

Monopile foundation, gravity foundation, jacket 

foundation  

Foundation installation method  

Drilling into limestone (monopile foundation and ja cket 

foundation), installation on prepared seabed (gravity 

foundation)  

Closest distance of the wind farm to the coast At least 11 km 

Connecting cables, km 

Total estimated length to Saaremaa: 25 km, of which 

8 km within the wind farm. Up to 4 cables, each with a 

transmission capacity of 350 MW. Presumably 220 kV 

(or 330 kV) AC (Figure 2.1-2) 

Network cable within the wind farm, km  

Total estimated length approximately 240  km, 

presumably 66 kV AC 

An offshore wind farm is a sophisticated techno logical complex connected to an equally sophisticated and 

multifaceted electric power system. Therefore, the planned offshore wind farm has a number of technical 

and spatial alternatives within the proposed offshore wind farm development area. Where approp riate, the 

EIA report gives recommendations to adjust the location and spatial configuration of the offshore wind farm 
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as planned according to the particular application for the development permit, based on the results of the 

studies carried out during the  EIA process and in cooperation with the different authorities and stakeholders. 

Each assessment subchapter of the EIA report indicates which alternatives are being considered in the 

assessment of a particular environmental element and topic. As a general rule, the spatial alternative being 

assessed is that corresponding to the maximum possible extent of the offshore windfarm (principal 

alternative 2) and comprising up to 100  wind turbines, i.e. the scenario with the highest possible impacts 

(worst case scenario) is assessed. 

Where a specific topic requires the assessment of different technical alternatives, these alternatives are also 

compared according to the scale of significance of impact described in the table below.  

TABLE 2.1-2. SCALE OF SIGNIFICANCE OF IMPACT USED FOR COMPARING ALTERNATIVES 

Associated consequence/impact Significance of impact  

 --  i.e. significant negative impact 

 -  i.e. minor negative impact 

 0 i.e. no impact, neutral 

 + i.e. minor positive impact  

 ++ i.e. significant positive impact  
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3. Results of the impact  assessment  

3.1. Hydrometeorology and hydrodynamics  

Studies carried out:  

¶ Saaremaa Offshore Wind Farm, Estonia Meteocean Conditions. DHI AS, 2023 (Annex 3.1)  

¶ Plume Dispersion Modelling and Morphodynamics Assessment. Assessment of the impact of the 

sediment spill during the installation works and the impact on local morphodynamics as part of the 

Environmental Impact Assessment. DHI AS, 2023 (Annex 3.2) 

The results of modelling showed that the difference in currents caused by the construction of the wind farm 

is less than 10% and the impact can be considered insignificant. Locally, currents may be faster in the 

immediate vicinity of win d turbine foundations. Also, the wind farm will reduce wave heights by up to 2%, 

and the change in wave direction will be less than 0.26 degrees. Therefore, the impact of the wind farm on 

waves can be considered insignificant.  

In the sea area west of Saaremaa, ice cover is formed only in harsh winters and for no more than 30 days. 

Ice can impede or prevent the navigation of maintenance vessels for a limited period if they do not have an 

ice class. Maintenance vessels will be commissioned according to local needs, taking into account all weather 

factors, including the possibility of ice formation.  

TABLE 3.1-1. IMPACT OF CONSTRUCTION OF THE WIND FARM, AND SIGNIFICANCE THEREOF 

Associated consequence/impact Significance of impact  

Changes in currents 0 

Changes in waves 0 

Scale of the significance of environmental impacts used in the EIA report: -1 = minor negative impact, -2 = significant 

negative impact, 0 = no impact, neutral, + = minor positive impact, +2 = significant positive impact. 

3.2. Geology of the seabed 

Studies carried out: 

¶ Marine Geophysical Survey. Saaremaa offshore wind farm development. VBW Weigt GmbH, 2022 (Annex 

3.3) 

¶ Plume Dispersion Modelling and Morphodynamics Assessment. Assessment of the impact of the 

sediment spill during the install ation works and the impact on local morphodynamics as part of the 

Environmental Impact Assessment (EIA). DHI AS, 2023 (Annex 3.2) 

¶ Saaremaa offshore wind farm. Onshore Geotechnical Survey. IPT Projektijuhtimine OÜ, 2022 (Annex 3.4) 

¶ Sampling and analysis of seabed texture, heavy metals and total petroleum products. TalTech Institute 

of Marine Systems, GBA Gesellschaft für Bioanalytik mbH, 2023 
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SEDIMENT SPREAD 

In order to assess the impact of the sediment released during the construct ion of the wind farm, a 3D 

hydrodynamic model of the study area (MIKE 3 FM) was created by DHI AS, based on a similar Baltic Sea-

wide model HDDKBS2. Based on geophysical surveys and soil samples, it was estimated that up to 80% of 

seabed sediment (glacial till, clay, sand, sandy loam) and up to 30% of limestone are fine-grained. Fractions 

of less than 0.6 mm were considered as fine grains. The maximum possible sediment thickness of 3.9 m, i.e. 

the maximum impact scenario, has been assumed in the model. In reality, the thickness of the sediment layer 

can vary from 0 to 3.9 m for each wind turbine location. As an output, dispersal maps were created for three 

different foundation alternatives, considering two different water layers for sediment/suspended sediment 

release ð above seafloor and in the central part of the water column, thus for a total of six different scenarios 

(Table 3.2-3). The three foundation type options being assessed have the following differences in terms of 

sediment/suspended sediment release: 

1. The installation of a gravity foundation requires dredging the seabed so as to create a suitable base for 

the foundation. Sediment will be released in the central part of the water column. Dredging operations 

take on average 7.8 hours per foundation.   

2. A monopile foundation is driven/drilled into the seabed, with sediment being released at the point 

where the pile enters the seabed. Unless the mud/sediment generated during drilling is collected 

separately, additional suspended sediment will also likely be released in the central part of the water 

column. Drilling operations take on average 5 hours per monopile foundation (0.5 hours for seabed 

sediment and 4.5 hours for limestone).  

3. To install a jacket foundation, piles are driven/drilled into the seabed. As in the case of a monopile 

foundation, sediment will be released at the point where the piles enter the seabed. Sediment is also 

expected to be released in the central part of the water column. Drilling operations take on average 

5.7 hours (0.5 hours for seabed sediment and 5.2 hours for limestone).  

TABLE 3.2-1. SCENARIOS ASSESSED IN THE MODELLING. FOR ALL SCENARIOS, IT IS ASSUMED THAT EACH WIND TURBINE 
FOUNDATION IS INSTALLED WITHIN 48 HOURS 

 

Assessed scenario 

Sediment release time 

per wind turbine 

(hours) 

Sediment release rate 

(kg/s) 

Total sediment 

release rate for 

100 wind 

turbines (tonnes) 

1 Gravity foundation (likely case) 7.8 18.4 51,667 

2 Gravity foundation (conservative case) 7.8 50 140,400 

3 Monopile foundation (release of sediment 

only above seafloor) 

Seabed sediment 0.5 

Limestone 4.5 

Seabed sediment 11.1 

Limestone 4.7 
9612 

4 Monopile foundation (release of sediment 

above seafloor and in the central part of the 

water column) 

Seabed sediment 0.5 

Limestone 4.5 

Seabed sediment 11.1 

Limestone 4.7 
9612 

5 Jacket foundation (release of sediment only 

above seafloor) 

Seabed sediment 0.5 

Limestone 5.2 

Seabed sediment 1.8 

Limestone 0.8 
1822 

6 Jacket foundation (release of sediment above 

seafloor and in the central part of the water 

column) 

Seabed sediment 0.5 

Limestone 5.2 

Seabed sediment 1.8 

Limestone 0.8 
1822 

The results of modelling showed that scenario 2: gravity foundation (conservative case) has the highest 

negative environmental impact, followed by scenario  1: gravity foundation (likely case). Dredging operations 

required for the installation of gravity foundations will release 5 ð14 times more sediment compared to 

monopile foundations, and the sediment will be deposited over a much wider area, extending up to  5 km 

beyond the development area for sediment layers of up to 5  mm (Figure 3.2-1). In the case of monopile 

foundations, sediment will be  released and deposited in the area immediately adjacent to the foundations 
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(Figure 3.2-1). The thickness of the sediment layer will start to decrease after the construction period, as 

muddy sediment is characterised by decreasing water content and increasing sediment density. 

  

          
FIGURE 3.2-1. 3%$)-%.4 $%0/3)4)/. Ȱ&//402).4ȱ !.$ 4()#+.%33 !&4%2 #/.3425#4)/. ɉ'2!6)49 &/5.$!4)/.ȟ 
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SHORELINE PROCESSES  

In the inshore zone, materials are carried by waves. Waves lift materials into the water column and carry it 

along the shoreline. Depending on the characteristics of the shoreline, erosion or accumulation of materials 

will occur. Rapid or even drastic shore erosion usually occurs during storms when both waves and water 

levels are high. Modelling shows that the wind farm will reduce wave heights by up to 2%, and the change 

in wave direction will be less than 0.26 degrees.  Therefore, the wind farm will not lead to changes in 

shoreline processes.  

  


































































































































