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The world’s biggest offshore wind farm, 
Hornsea 2

When fully operational, Hornsea 2’s 165 
8 MW Siemens Gamesa wind turbines will 
be capable of generating 1.32 GW of clean 
electricity – taking the title of ‘world’s 
largest operating offshore wind farm’ from 
its sibling project Hornsea 1. Together, the 
two projects will be capable of providing 
enough power for well over 2.3 million 
homes.

Once Hornsea 2 is completed, power will be 
transferred from the 165 wind turbines via 
373 km of array cables to the OSS and RCS, 
reaching the national grid via 390 km of 
offshore and 40 km of onshore export 
cables which terminate at the onshore 
substation in Killingholme.

Rotor diameter 167 m

https://orsted.com/en/media/newsroom/news/2021/12/20211220460511
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Estonian marine 
area

Total area: 36 500 km2

Territorial sea: 25 200 km2

Mean depth: 30 m

EEZ: 11 300 km2

Mean depth: 80 m

Shoreline: 4015 km

Max depth: 138 m

Islands: 2222

Salinity gradient: 0-7



Estonian MSP established in 2022

https://mereala.hendrikson.ee/kaardirakendus.html



Applications for building permits 
by Dec 2021



Locations of OWP currently under 
investigation in Estonian marine area



EU habitat Directive Annex I Habitat types

Sandbanks 1110
Mudflats 1140
Reefs 1170

Estonian marine area
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Example – Hiiumaa OWP 
alternatives



Habitat Code Name 15MW loss 15MW

disturbance

20MW loss 20MW disturbance

Natura 1110 Sandbanks 0.20 1.82 0.29 1.67

Natura 1170 Reefs 5.91 46.61 8.05 48.38

Example – Hiiumaa OWP alternatives –
assessment of habitat loss/disturbance
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Alternative Mean depth, m Surface area of 

underwater 

foundation, m2 

New animal 

biomass, kg

New plant 

biomass, kg

15MW 24,40 36913 25473 6368
20MW 23,75 42455 22147 5536



Bathymetric model and backscatter data of the area. Data from VBW WEIGT GMBH

Example: SaareWindEnergy
survey area – multibeam survey



SaareWindEnergy survey area

Sampling dates 25.07. – 15.09.2021
UWV sampling 284 stations
Quantitative sampling 42 samples from 30 

locations
Additional data used 

for modelling (2019)

161 video, 31 biomass



• Coverage of hard substrate and sand. Raster –
model. Data points – actual measurements
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Battersia arctica 31 12.9 34.9 3.6 20

Coccotylus truncatus 0.4 16.2 16.2 5 5

Furcellaria lumbricalis 2.1 12.9 16.2 7.2 15

Rhodomela

confervoides

0.4 12.9 12.9 0.5 0.5

Vertebrata fucoides 10.9 12.9 27 7.1 50

loomastik

Amphibalanus

improvisus

2.8 12.9 24.7 8.1 20

Hydrozoa 21.1 16.9 40.5 6.1 15

Mytilus trossulus 66.9 12.9 40.5 18.4 95
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taimestik

Battersia arctica 26.7 12.9 25.4 0.2237 0.5567

Ceramium tenuicorne 13.3 12.9 16.9 0.1848 0.4525

Coccotylus truncatus 10 12.9 16.2 2.1492 6.0592

Cyanobacteria 3.3 18.1 18.1 0.0442 0.0442

Furcellaria lumbricalis 6.7 12.9 16.2 1.485 2.7975

Pylaiella/Ectocarpus 13.3 12.9 17.5 2.8815 11.4317

Rhodochorton purpureum 3.3 16.9 16.9 0.0008 0.0008

Rhodomela confervoides 23.3 12.9 27.5 2.0458 6.18

Vertebrata fucoides 30 12.9 27.5 2.184 11.6817

loomastik

Amphibalanus improvisus 26.7 12.9 27.5 9.8596 16.485

Bylgides sarsi 26.7 12.9 31.4 0.0314 0.0731

Calliopius laeviusculus 3.3 16 16 0.0033 0.0033

Cerastoderma glaucum 6.7 16 25.5 17.3939 34.787

Chironomidae 20 12.9 18.1 0.0122 0.0442

Corophium volutator 13.3 12.9 18.1 0.0396 0.0958

Cyanophthalma obscura 10 16 17.4 0.0039 0.0075

Ecrobia ventrosa 23.3 12.9 36 0.6065 1.2556

Einhornia crustulenta 26.7 12.9 30.1

Gammarus oceanicus 13.3 12.9 27.5 0.0808 0.1625

Gammarus salinus 20 12.9 18.1 0.2043 0.4533

Gammarus zaddachi 6.7 12.9 17.4 0.0642 0.0875

Gammarus spp., juv. 20 12.9 18.1 0.1275 0.3817

Halacaridae 13.3 16 18.1 0.0071 0.0108

Halicryptus spinulosus 6.7 31.2 31.4 0.0172 0.0258

Hediste diversicolor 20 12.9 18.1 0.069 0.1633

Idotea balthica 10 16 17.4 0.0097 0.0133

Idotea chelipes 3.3 17.4 17.4 0.0117 0.0117

Jaera albifrons 26.7 12.9 30.1 0.0437 0.0742

Laomedea flexuosa 30 12.9 33.3 0.0554 0.2525

Macoma balthica 76.7 12.9 39.9 16.6863 59.8603

Manayunkia aestuarina 13.3 12.9 18.1 0.0042 0.0075

Marenzelleria neglecta 13.3 25.4 39.9 0.029 0.043

Mya arenaria 13.3 17.4 31.4 0.0704 0.0925

Mytilus trossulus 46.7 12.9 35.8 254.1478 784.2583

Oligochaeta 36.7 12.9 39.9 0.0133 0.0301

Ostracoda 3.3 31.4 31.4 0.0301 0.0301

Palaemon elegans 3.3 16.2 16.2 0.0408 0.0408

Peringia ulvae 46.7 12.9 31.4 0.2851 0.86

Piscicola geometra 6.7 12.9 16.2 0.0067 0.0083

Platyhelminthes 3.3 17.4 17.4 0.0025 0.0025

Potamopyrgus antipodarum 3.3 18.1 18.1 0.0392 0.0392

Praunus inermis 13.3 16 17.4 0.0058 0.0183

Pygospio elegans 50 16 39.9 0.7412 7.1036

Saduria entomon 3.3 36 36 0.8858 0.8858

Theodoxus fluviatilis 13.3 12.9 18.1 0.8208 2.2583

Benthic 
biodiversity –
SaareWindEnergy
survey area 

Video survey

Quantitative sampling





Distribution of HD habitat type 1170 “Reefs”

Habitats



Area of the study area 223,8 km2 

Mean depth 28,5 m 

Foundation Radius = 5 m, diametre = 10 m 

Disturbance zone around the foundation 50 m 

Number of foundations 100 

Area covered by one foundation 78,5 m2 

Area covered by all foundations 7853,982 m2 = 0,0078 km2 = 0,0035% of the 
study area 

Distrurbance area from one foundation 9424,778 m2 

Disturbance area of all foundations 0,942 km2 = 0,42% of the study area 

 

 

Area of „reef“ habitat in study area 64,2 km2 

Area of „reef“ habitat lost 0,002247 km2 

Area of habitat disturbed  0,26964 km2 

 

Assessment of “loss” and 
“disturbance”

 

Total surface area of new substrate 0,08954 km2 = 0,04 % of study area 

Total surface area vs existing hard substrate 0,1 %  

 



Prioritisation (according to value 
to BD) 

14.1 km2 = 21% of ”reef” = 6.3% from whole area 25.8 km2 = 40.2% of ”reef” = 11.5% from the whole area



Some conclusions

• Despite high complexity of possible impacts of 
renewable energy installations to the marine 
environment we lack knowledge and possibilities to 
assess full range of possible impacts during EIA 
procedure.

• Concentrating on the loss and disturbance of main 
features describing structure and function might cover 
most of the possible impacts. 

• Both high quality baseline information together with 
well designed construction and operational phase 
monitoring programme will help to gather evidence for 
future EIA projects.



Thank you for your attention!

Photo – Vilsandi area, West-Estonian Archipelago, August 2021, made by Kaire Kaljurand
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