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1. Introduction 

This document constitutes an application for a licence to carry out pre-investigations with the aim at es-

tablishing an offshore wind power plant in the North Sea. 

The application is submitted to the Danish Energy Agency (“DEA") in accordance with section 22 of the 

Danish RE Act (Consolidated Act no. 1791 of 2 September 2021 on the promotion of renewable energy with 

later amendments).  

The working title of the wind power project is Odin Offshore Wind Farm (Odin OWF). 

The following chapters in the application include information on the applicant and contacts (section 2), 

description of the project (section 3), resources for the screening and investigations (section 4), results of 

preliminary investigations of conditions in the project area (section 5), the scope of expected preliminary 

investigations and impacts on nature protection areas and protected species (sections 6, 7, 8 and 9), and 

documentation for economic and technical capacity (sections 10 and 11).  
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2. Applicant and contacts 

The applicant is Copenhagen Energy A/S (CE) (hereafter “the Applicant”). The Applicant will establish a 

special purpose company under the laws of Denmark for sole purpose of making the pre-investigations for 

Odin OWF once the pre-investigation permit is granted by the DEA. 

About CE 

CE was established in 2020 by two of Denmark’s leading developers, Andreas Von Rosen and Jasmin Bejdic, 

onshore and offshore, respectively. In November 2021 Nikolaj Hamann joined the team from Ørsted, where 

he was Project Director for the Thor bid. The team has continuously been growing and now consists of 

more than 10 colleagues based in Copenhagen. In May 2022 CE opened an office in Australia and welcomed 

its first overseas employees. Please see Appendix A for a detailed corporate presentation.    

Andreas von Rosen has developed, constructed and financed more than 350 MW of onshore wind and solar 

PV in Denmark over the last 15 years.  

Jasmin Bejdic has developed the projects Omø South, Jammerland Bay and Frederikshavn Offshore Wind 

Farm. Jasmin Bejdic also acquired, managed operations and owned equity in Sprogø Offshore Wind Farm.  

CE has already built up an impressive pipeline of offshore wind projects of more than 15 GW globally. CE 

sees a great opportunity in Denmark to develop subsidy free large scale offshore wind combined with PtX.  

CE works closely with leading consultants and relies on their technical capacity where in-house capacity is 

not available. Please see Appendix B for the statement from COWI A/S.  

The Applicant is ready to immediately start pre-investigations after approval by the DEA and has lined eve-

rything necessary up to finalize the pre-investigations in due course so the wind power plant ultimately can 

be put into commercial operation by 2028. The Applicant is well aware of the responsibility following the 

approval for undertaking pre-investigations. Therefore, the applicant will ensure to put all necessary re-

sources into making the project a success and help Denmark reach the ambitious targets sat out by 2030. 

The Applicant is already in talks with reputable investors with whom the Applicant will partner up with a 

successful award of the pre-investigations.  

Contact persons in relation to the application 

The contacts are as following: 

Copenhagen Energy A/S 

Bag Elefanterne 1, st. th. 

1799 Copenhagen V 

 

Contact person is: 

Jasmin Bejdic, CEO 

jb@copenhagen-energy.com 

+45 3111 1759 

mailto:jb@copenhagen-energy.com
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3. Description of the project 

3.1 Physical location of the project 

The area, highlighted in Figure 1, below, located in North Sea is assessed to be suitable for large-scale 

offshore wind, in addition, the potential area for the cable corridor is also shown. A thorough analysis of 

site conditions, constraints and area reservations has been carried out for the North Sea, leading to the 

Odin OWF site being the proposed area. The proposed site is located next to the exclusive economic zone 

border towards Norway and 104 km from the coast of Jutland, with Thyborøn being the nearest port. 

 

Figure 1 - Map of the potential area (Odin OWF) and the potential cable corridor area. 

The potential site has an approximate area of 376 km2. This area has been delimited by present conditions 

in the area, including environmental conditions, areas reserved for development projects, shipping and 

fishing corridors and military areas, among others. An overview of these conditions defining the boundaries 

of the site can be seen in Figure 2. 



  

  

6 

 

ODIN OWF – OFFSHORE WIND APPLICATION 

 

Figure 2 - Map of site screening of North Sea for offshore wind farm. 

The site is bordering the edge of the bird protection area Skagerrak (F16, DK00FC370) designated in No-

vember 2021. To the south at the distance of approx. 7.5 km a special area of conservation i.e. Natura 2000 

Jyske Rev, Lillefiskerbanke (N248) is located. The designation of the areas is for reefs (rev 1170) so no por-

poises on the designation area. There is also a new protected marine strategy area located 2 km west. 

More information about that protected natural area is given in section 5.1.1. An area reserved for devel-

opment of energy islands is also limiting the site. This last area has been defined by the DEA since the 

climate agreement of 22 June 2020. 

The coordinate of the extreme points of the site is presented in Table 1 (section 6). 

3.2 Technical description 

As seen before, the area of the site is approximately 376 km². The area is assessed to be suitable with a 

capacity of minimum 1500 MW up to 2250 MW. 

The layout will be optimised with respect to maximizing long-term annual energy production, considering 

the wind conditions, bathymetry, soil conditions and environmental constraints. For the proposed site, the 

mean wind speed at 100 m above sea level is estimated to be 10.4 m/s and the main wind direction is west, 

which give a good wind resource. 

At this stage, it is proposed that the distance between the wind turbines should be 5-6 rotor diameters 

row-wise and 7-10 rotor diameters column wise in the prevailing wind direction. According to the offshore 

wind turbine development trend and to make the project feasible, it is expected that wind turbines with a 

rotor diameter of 236-320m and rated power between 15MW and 25MW would be suitable for the area.  

Therefore, this corresponds to distances of 1.2-1.9km between rows and 1.7-3.2km between columns of 
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wind turbines. With the suggested distances, the total required area per wind turbine is approximately 2.0-

5.4km2. Based on this, the wind farm will consist of around 100-150 turbines with a hub height of 150-

225m above sea level. 

There are no decisions on the wind turbine type yet, however based on the current offshore wind turbine 

development trend, it is likely that next generation of wind turbine models will be considered for this pro-

ject when the future standard rated capacity of large offshore wind turbines will be minimum 15MW, pos-

sibly up to 25MW. The technical lifetime of the offshore wind turbines is expected to be between 30 and 

35 years. Foundation types will be considered at a later stage of the project. Monopiles and Jacket founda-

tions are assessed as potential solutions. 

3.3 Expected cable route and grid connection points 

At this stage of the project, a fixed specific cable route is not established. A potential cable route has been 

identified according to the following prioritization and is introduced in Figure 3: 

1 Minimize environmental impact 

2 Minimize cable length 

3 Choose a 400 kV substation 

4 Integration of the site with PtX. 

The proposed cable route passes between the Natura 2000 areas N247 and N248, corresponding to Thy-

borøn Stenvolde and Jyske Rev, Lillefiskerbanke, and then continues south of the Vesterhav Nord nearshore 

wind farm area and north of the Thor wind farm area. Onshore the cable corridor may follow the onshore 

cable corridor from Volder Mark to Idomlund as proposed for the Thor project. 

 

Figure 3 - Map of potential cable route for Odin OWF 
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For the purpose of this application, pre-investigations for the cable route have been planned along a 1500m 

corridor between the points provided in Table 2 (section 6). It will be analysed if a HVDC-VSC connection 

would be relevant, due to the distance to shore from the proposed offshore wind farm project area. 

Further studies on the modalities and details of this connection are still to be done, especially for the path 

that would have to be followed on land. Currently, it is assumed that the Odin Offshore Wind Farm will 

connect to the Idomlund substation. 

3.4 Potential power-to-X connection 

It is CE’s intention to complement the Odin OWF with a Power-to-X plant. The purpose of this section and 

Appendix C (Technical note for PTX in Denmark made by COWI A/S) is to describe the potential of hydrogen 

production from 1 GW of renewable wind power for a PtX plant that is located at Idom, Denmark. A dis-

cussion will be presented for the potential for PtX solutions in the form of H2, methanol (MeOH), and 

ammonia (NH3) as well as explore the potential locations based on availability of renewable energy, tech-

nical maturity, requirements to auxiliaries such as water supply and treatment, and cooling and heat inte-

gration to the district heating (DH) network in Denmark. Figure 4 illustrates the overview of the relationship 

of Power-to-X for the specific fuels of hydrogen, methanol, and ammonia.  

 

Figure 4 - Scope considerations of Power-to-X opportunities 
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4. Resources for the screening and investigations 

4.1 Resources for the environmental investigations 

The following information and official documentation related to present conditions in the project area has 

been used to provide data for the preliminary investigations: 

› The Global Wind Atlas for the evaluation of the wind resource (mean wind speed at 100 m, mean wind 

speed at 150 m, mean power density at 100 m), 2021 

› The Denmark’s maritime spatial plan (Havplan) from the Danish Maritime Authorities, 2021 

› Reservation for areas for energy islands in connection with the climate agreement 2020 and offshore 

wind farms in connection with the energy agreement 2018, from the Danish Energy Agency 

› The Danish Electricity Transmission System from Energinet for the existing grid substations, 2020 

› Shipping AIS data from the Agency for Data Supply and Efficiency, 2019 

› Fishing AIS fata from the Agency for Data Supply and Efficiency, 2021 

› Natura 2000 – Birds and Habitats Directives from the European Environment Agency, 2022 | Natura 

2000-område nr.251 Habitatområde H260 strategic report from the Ministry of the Environment 

› Environmental Impact Assessments of offshore wind farm projects in relevant areas from the Danish 

Energy Agency website 

› National environmental monitoring reports on habitats, species, and water areas. Available on the 

National Centre for Environment and Energy (DCE) website 

› Geodata base of the main ports (including goods traffic, passenger traffic and vessel traffic) from the 

European Marine Observation and Data Network (EMODnet), 2017. 

4.2 Resources for the geophysical and geotechnical investigations 

The following information and official documentation related to geophysical or geotechnical information 

have been used to provide data for the preliminary investigations: 

› GEBCO 2021 database to have a gross mapping of bathymetry on site. 

› GEUS database to map the seabed sediments and find information on seabed topography. 
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5. Results of preliminary investigations of conditions in the 
project area 

5.1 Preliminary investigations of surrounding conditions 

5.1.1 Information related to protected areas and Natura 2000 areas 

The closest Natura 2000 area is located 7.5km south from the southernmost border of the site. This last 

area corresponds to Jyske Rev, Lillefiskerbanke (N248). It has been designated to protect the habitat type 

of stone reef. 

In addition to the designated Natura 2000 areas, the closest natural protected area is adjacent to the po-

tential site. It is Skagerrak (F16, DK00FC370) at East, and it is a bird protection area (IBA). The most signifi-

cant threat identified for that site is oil pollution and future oil exploitation. The protected biodiversity in 

that area is pelagic species such as Sula bassana, Stercorarius skua, Uria aalge, Alca torda and Alle alle. 

Also, there is a new protected marine strategy area located 2km west. It is part of the European MPA 

network and aims to protect marine ecosystems against resource extraction and fisheries. 

 

Figure 5 - Protected Areas in the potential site. 

In the active Nature 2000 plans, the major threats to these habitats are fishing and to some extent pollution 

and eutrophication. The offshore wind farm project has no relevance to any of these threats. However, an 

appropriate assessment of potential impacts on the designated species and habitats from the project, must 

be carried out. If a significant impact cannot be ruled out, a more detailed impact assessment must be 

performed. 
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Mapping of the extent of the habitats outside the protected areas are limited, and therefore the pre-inves-

tigation will include a habitat survey of the project area (see section 6). Likewise, a mapping of marine 

mammal distribution in the project area will be carried out to aid in the appropriate assessment. 

More information about the potential impacts of the feasibility study on those protected areas have been 

given in section 7.1. 

5.1.2 Other natural conditions 

› Marine flora and fauna 

Marine habitats and associated fauna and flora may be affected by offshore wind farms (see more infor-

mation on section 6.1.1) 

› Fish and fisheries 

Fish populations may be affected during construction of offshore wind farms from noise and sediment 

spreading to a lesser extent. Fisheries may be impacted by temporary restricted access to the project areas. 

A desktop study has been carried out, based on existing data on reported catches and monitoring data to 

assess the extent and magnitude of impacts on fisheries and relevant fish populations. The results of this 

study are shown in Figure 6. In general, it is a common understanding the foundations may act as artificial 

reefs and benefit the marine environment.  

 

Figure 6 - Fish and fisheries in the potential site. 
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› Birds 

Migrating birds crossing the project area and sea bird species, which rest and forage in the project area, 

may be impacted by wind farms. Impacts may include risk of collisions and loss of habitats. Thus, mitigation 

impacts on migratory birds will need to be considered in the environmental impact assessment. The abun-

dance of migrating and resting bird species has been mapped, Figure 7, based on existing data.  

 

Figure 7 - Bird areas in the potential site. 

› Marine mammals 

Marine mammals are mainly impacted from offshore wind farms by underwater noise distributed during 

construction. The project area is known to contain marine mammals, mainly harbour porpoise and to a 

lesser extent other whale species and seals. A mapping of the relative distribution has been carried out and 

it is shown in Figure 8 based on existing data from national and international monitoring programs and 

other projects. 
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Figure 8 - Marine mammals: porpoises and seals in the potential site. 

5.1.3 Material extraction areas 

Parts of the Danish North Sea contain important natural resources such as sand, gravel, stone, granite, lime 

etc. and so mining activities are carried out to extract such important raw materials. 

The considered areas in Figure 9 designated for mining correspond to: 

› Licenses for exploration or extraction of natural resource and raw materials 

› Areas reserved for extraction of raw materials or natural resources. 

In the North Sea, there are several important sources of raw materials for the country. So current and 

future national needs shall be considered in the mapping process for new offshore wind farms. The exploi-

tation of natural resources and wind resources could go side by side and the two type of activities co-exist 

on the same area as long as proper planning and coordination is established. 

These mining areas have already been taken into consideration as part of the addressed pre-investigation. 

As shown in Figure 9, these mining areas are not in the borders of the studied site. The closest mining area 

is located 30km south-east from the site. 
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Figure 9 - Map of mining and raw material exploitation areas 

5.1.4 Main shipping routes 

There are several major shipping corridors in the North Sea with many ships of all sizes. However, the 

proposed site is located outside the designated shipping corridors and AIS data shows limited activity in 

the proposed area, so less significant shipping is expected nearby and within the project area. Figure 10 

shows a map generated based on AIS data from 2019 and including the main shipping corridors. 
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Figure 10 - Ship traffic intensity map based on “AIS Density Plot 2019” from Danish Agency for Data Supply and Effi-
ciency. 

This gives an overall picture of the shipping density in the area. It can also be seen that the closest port is 

Thyborøn. 

An assessment will be included in the pre-investigations of the type and intensity of ships sailing within the 

area under investigation. Furthermore, a dialog with the sailing actors and Søfartsstyrelsen (Danish Mari-

time Authority) could be initiated with the objective to develop a risk analysis in relation to the shipping 

traffic and evaluate potential demands about safety distance to sailing routes. 

5.1.5 Main fishing activities 

Moreover, since the North Sea is also known to be an important area for fishing routes, Figure 11 has been 

included in order to show the prevalence of this activity within the proposed site. Again, the prevalence of 

presence in the chosen site is lower than in the areas closer to the shore. Despite this, in the northern-west 

part of the proposed site, the intensity seems to be a bit higher. 

Fishing is done by both Danish and foreign vessels. The pre-investigation will include a detailed analysis of 

the fishing effort and the economic and ecological value it presents. 
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Figure 11 - Fishing intensity map based on “AIS Density Plot - 2021” from Danish Agency for Data Supply and Efficiency. 

5.2 Preliminary geophysical and geotechnical investigations 

5.2.1 Existing sea cables 

The preliminary investigations will take into consideration any existing or future sea cables running across 

the site area under investigation. A distance buffer of 200m will be applied along each cable to protect it 

according to Executive Order no. 939 of 27 November 1992 on cables.  

5.2.2 Stakeholder areas 

Other activities that haven’t been described earlier must be assessed and included in the pre-investigation. 

These activities correspond to: 

› Military areas 

› Protective measure for aviation, radar, and radio communication 

› Other existing areas and areas reserved for future projects 

› Main ports. 

In Figure 12, these areas can be seen. None of these are known to interfere with the chosen site. 
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Figure 12 – Stakeholder areas in the potential site. 

5.2.1 Bathymetry 

The bathymetry must be studied to determine the type of foundation used for the wind turbines. The data 

has been obtained from GEBCO and it is shown in Figure 13. The site has a water depth between 50 and 

60m. Therefore, it is possible to use bottom fixed monopile or jacket foundations. 
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Figure 13 – Map of bathymetry for the North Sea potential site. 

5.2.2 Seabed Sediments 

The characteristics of the seabed sediments are necessary to determine its usefulness as foundation for 

wind turbines and to aid in describing the existing marine flora and fauna. 

A description and preliminary assessment of the sediment characteristics has been carried out based on 

existing information from GEUS and national environmental monitoring programs, shown in Figure 14. 
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Figure 14 – Seabed Sediments based on GEUS Data. 
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6. Scope of expected preliminary investigations in the pro-
ject area 

Preliminary investigations are expected to be done in order to provide more accurate data to the studies 

to be carried out and described in section 5. These investigations consist mainly of geophysical surveys, 

bird monitoring, sample grabbing at the seabed and desktop studies in cooperation with relevant authori-

ties. They will focus on the environmental conditions (section 6.1), geotechnical and geophysical conditions 

(section 6.2). 

The investigation area includes the area reserved for the wind farm site and the area dedicated to the cable 

corridor, as presented in Figure 15, see Appendix D for the full version of the sea chart. The exact coordi-

nates for the site and the cable corridor are given in Table 1 and Table 2 respectively. 

  

Figure 15 – Area for preliminary investigations (site and cable corridor) 
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Table 1 - Coordinate of the potential area boundaries (WGS84 Zone: 32N). 

Odin OWF - Coordinates in WGS 84 – UTM zone 32N 

Reference point ID 
Easting 

[m] 

Northing 

[m] 

1 331940 6316953 

2 363926 6333031 

3 370316 6332041 

4 373077 6325067 

5 363594 6321923 

6 359288 6320206 

7 357738 6319330 

8 357620 6315441 

9 349959 6314389 

10 349980 6314962 

11 344408 6315167 

12 344373 6314240 

13 343064 6314297 

14 342023 6313315 

15 337695 6312736 

 

Table 2 - Coordinates for pre-investigation area for cable corridor (WGS84 Zone: 32N). 

Cable corridor - Coordinates in WGS 84 – UTM zone 32N 

Reference point ID 
Easting 

[m] 

Northing 

[m] 

1 371743 6313046 

2 387313 6288875 

3 411020 6271746 

4 426623 6268028 

5 426820 6267950 

6 437667 6261783 

7 445877 6266922 

8 445639 6261892 

9 446149 6258460 

10 446116 6257007 

11 437066 6260399 

12 426171 6266594 

13 410262 6270443 

14 386319 6287742 

15 370719 6311912 

16 349960 6314390 

17 357621 6315442 

18 357739 6319331 

19 359288 6320206 

20 363595 6321919 

21 373077 6325067 
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6.1 Scope of preliminary environmental investigations 

The following describes the issues, which will be investigated during the pre-investigations. The available 

data on existing conditions have been used to the extent possible and relevant in section 4. At the current 

stage, further investigations are expected to target the following: 

› Marine flora and fauna 

› Fish, birds, and marine mammals 

› Extraction of raw materials 

› Marine archaeology and UXO 

› Maritime safety 

› Aviation radar and radio communication 

› Appropriate assessment of impacts on protected species and areas 

› Onshore environment. 

6.1.1 Marine flora and fauna 

Marine habitats and associated fauna and flora may be affected by offshore wind farms by physical dis-

turbance from installation of foundations and scouring protection and later from reef formations during 

operation. The distribution of marine habitats and associated flora and fauna is poorly known in the project 

area. In association with the geophysical surveys (section 6.2), a field investigation will be carried out, based 

on results from the obtained bathymetry data. The field campaign will consist of site surveys with video by 

remotely operated vehicles (ROV) operated from professional vessels but can also include sampling of ben-

thic fauna and flora with standard equipment, if deemed necessary during the scoping phase. Field surveys 

will be carried out during spring-autumn periods and may extend over 2-4 weeks, depending on the final 

scope. 

6.1.2 Fish, birds, and marine mammals 

See section 5.1.2 for details. This information will be supplemented by field surveys. The methods used to 

obtain information regarding the bird and fish species present remain to be precisely defined during the 

environmental impact assessment phase. These surveys may be conducted by aircraft, radar monitoring 

and visual observation. For marine mammals, passive acoustic monitoring can be carried out temporarily 

if deemed necessary, by deploying hydrophones to record the echolocation of marine mammals in the 

vicinity. 

6.1.3 Extraction of raw materials 

See section 5.1.3 for details. 

6.1.4 Marine archaeology and UXO 

The project area may contain archaeological significant objects and/or unexploded ordnances (UXO). Ar-

chaeological objects include wrecks, which must be mapped in order to assess potential importance. This 

will be done as a desktop study in cooperation with relevant authorities and museums. 

For the UXO, a literature review with historical and military sources will be carried out, as well as an assess-

ment of the risk of presence, the probability of contact and the risk of detonation. 
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6.1.5 Maritime safety 

As presented in section 5.1.4, the project area is near of heavily trafficked route. An offshore wind farm 

may impact maritime traffic patterns and increase the risk of collision. During the EIA process, a ship hazard 

identification will be performed to assure that the risk of collision stays within acceptable levels. Based on 

available data on shipping intensity and maritime traffic patterns, risks and hazards will be identified in 

cooperation with stakeholders (harbours, pilots, navy, and maritime authorities). 

6.1.6 Aviation radar and radio communication 

An offshore wind farm may impact sensitivity and range of radar and radio systems used for aviation traffic 

control. A mapping and assessment of the potential conflicts will be carried out in cooperation with rele-

vant authorities together with aviation and military stakeholders. 

6.1.7 Appropriate assessment of impacts on protected species and areas 

The project area is located close to Nature 2000 areas, which are protected under the Habitat Directive. 

An appropriate assessment of potential impacts on the designated species and habitats from the project, 

will be carried out. If a significant impact cannot be ruled out, a more detailed impact assessment will be 

performed. The appropriate assessment will provide all necessary information about the project in relation 

to its impact on international nature conservation areas and all necessary information and assessments 

regarding the protection of certain species, listed in Executive Order no. 1476 of 13 December 2010 on the 

assessment of impacts on protected areas and designated species when establishing power plants and 

electricity grids offshore. The assessment will be carried out based on the data obtained in the above-

described habitat mapping and mapping of marine mammals. 

6.1.8 Onshore environment 

Pre-investigations on land shall be carried out. The exact corridors and scope of pre-investigations will be 

carried out following dialogue with other stakeholders during the scoping phase. 

6.2 Scope of preliminary geophysical and geotechnical investigations 

The extent of expected preliminary geophysical and geotechnical investigations is detailed below. At the 

current stage, the pre-investigations are expected to target the following. 

› Bottom topography and sediment 

› Water quality 

› Assessment of seabed conditions for foundation and cabling 

› Assessment of foundation concepts. 

The pre site investigations are expected to consist of hydrographic and geophysical surveys. Sampling, ge-

otechnical boreholes and cone penetration testing are not expected during the pre-investigation develop-

ment phase.  

The purpose of the geophysical surveys is to assess seabed conditions and natural hazards for construction 

along with the sub-surface geological conditions for combined interpretation with geotechnical infor-

mation. Further, studies and investigations related to man-made hazards obstructing seabed intervention 

will also be considered. 

For the geophysical survey an appropriate survey ship will be selected, and the methodology will include: 



  

  

24 

 

ODIN OWF – OFFSHORE WIND APPLICATION 

› Bathymetric surveying with multi-beam ecco sounder delivering a detailed digital terrain model of the 

seabed 

› Seabed imaging with side scan sonar and associated grab sampling delivering information of seabed 

texture, sediments, and objects 

› Sub-bottom profiling (pinger type or similar) providing information of the sub-seabed geology be-

tween 0 and 10 m along with information on sub-seabed hazards as shallow gas 

› Investigations with magnetometer to detect ferromagnetic object and features on the seabed, such 

as wrecks and cables. 

Further, strategic use of multi-channel seismic investigations with the ability to deliver information of the 

sub-seabed down to 70 m will be considered depending on foundation considerations along with the pos-

sible needs for geotechnical information. 

For cable routing a geophysical survey of a corridor of up to 1,500 m will be considered at a later stage 

when a grid connection point is established. 

6.2.1 Bottom topography 

The characteristics of the seabed topography and characteristics are necessary to determine its usefulness 

as foundation for wind turbines and to aid in describing the existing marine flora and fauna. A description 

and preliminary assessment of bottom topography and sediment characteristics will be carried out based 

on existing information from GEUS and national environmental monitoring programs and supplemented 

with a field survey particularly for this project. 

6.2.2 Water quality 

Water quality is dependent on water exchange and transport. Hydrological conditions within and around 

the project areas are important to determine possible scouring conditions, potential changes to water cur-

rents and transport as well as spreading of sediments during construction phases. 

Hydrological conditions will be modelled in a 3-dimensional hydrodynamic model.  
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6.3 Timetable of the planned feasibility studies 

A general timetable for the requested feasibility studies in shown in Table 3. The following timetable is 

based on the assumption that the application is accepted before the last quarter of the year 2022. 

Table 3 - Timetable for the requested feasibility studies 

 2022 2023 2024 2025 

Quarter Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Geophysical   X* X*             

Geotechnics      X X          

Benthic Flora and 
Fauna 

     X           

Marine mammals: 
C-POD survey 

  X X X X X X X X X** X** X** X**   

Fish and fisheries      X  X         

Birds   X X X X X X X X X** X** X** X**   

 

Additionally, in the following table, a more detailed overview of the periods for each activity is shown. The 

activities are influenced by the weather conditions and therefore they may vary. 

Table 4 – Details for the individual activities of the feasibility studies 

Study Total period for each activity 

Marine environmental studies 

Benthic flora and fauna 3 - 5 weeks Q2 2023 

Marine mammals (listening stations) Up to 24 months 

Fish and fisheries 3 - 5 weeks in Q2 2023 

 3 - 5 weeks in Q4 2023 

Birds (plane-based record) 2022-2024 

Geophysical and geotechnical investigations 

Geophysical surveys with 2D UHRS 6 months 

Geophysical surveys with passive magnetometer 1 month 

Geotechnical surveys 2 – 4 months 
  

 

* The Applicant has lined up a contractor and is ready to commence the geophysical surveys in August 2022 provided the 

pre-investigation permit is granted during July. Alternatively, it will be delayed until Q2-Q3 2023. 

** The Applicant believes that these surveys should be carried out over a period of two years to have enough data and 

avoid seasonal variability. However, the applicant is willing to continue the surveys for one extra year after the approval of 

the pre-investigations. 
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7. Assessment of possible impacts on the environment dur-
ing the pre-investigation stage 

The pre-investigation may potentially have an impact on the environment. Based on the experiences from 

similar feasibility studies the following section describes the potential impacts could be related to the ge-

ophysical surveys, for which the following equipment is being used: 

› Multi-Beam Ecco Sounder 

› Side Scan Sonar 

› Sub Bottom Profiler. 

The geotechnical and marine biological surveys are considered to be of such limited scope, both in time 

and geographically, that they are at worst to result in impacts which would be very local, short-term, and 

reversible. The assessments below therefore focus on the possible impacts of the geophysical surveys. 

7.1 Potential impacts on Natura 2000 areas 

7.1.1 Existing conditions 

Natura 2000 sites are designated to protect specific species and habitats in a given area. The species and 

habitats to be protected are presented in Table 5. The following section describes the Danish Natura 2000 

sites located close to the project area, as shown in Figure 16. Around Odin OWF site and cable corridor, 

there are five Natura 2000 areas located in Danish waters. The Natura 2000 areas identified are located 

from 2.5 to 65km to the project area. 

 

Figure 16 – Overview of the Natura 2000 areas around the project area 
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Table 5 – Natura 2000 areas around the project area 

ID Name 
Minimum distance to the 

project area  
Designation 

N248 | 

H257  

Jyske Rev,  

Lillefiskerbanke 

7.5 km to site 

2.5 km to cable corridor 

Nature types: Reefs 

N250 | 

H259 
Gule Rev 

65 km to site 

65 km to cable corridor 

Nature types: Reefs 

Species: Common porpoise 

N247 | 

H256 

Thyborøn  

Stenvolde 

65 km to site 

6 km to cable corridor 

Nature types: Reefs 

 

N219 | 

H253 

Sandbanker ud for  

Thyborøn 

70 km to site 

18 km to cable corridor 

Nature types: Sandbanks which are 

slightly covered by sea water all the time 

Species: Common porpoise 

N220 | 

H254 

Sandbanker ud for 

Thorsminde 

100 km to site 

2.5 km to cable corridor 

Nature types: Sandbanks which are 

slightly covered by sea water all the time 

According to section 5, the main Natura 2000 and marine habitat protected areas are not overlaying the 

proposed site areas and are all located at more than 7.5km from the border of the site. Based on the pre-

liminary investigation and the designation of the protected areas near the site, it is assessed that the main 

threat to consider is on the populations of porpoises, which is discussed in section 7.2.  

7.1.2 Potential impacts 

Regarding Table 5, only the Natura 2000 area of Jyske Rev, Lillefiskerbanke (N248|H257) is located under 

10km to the site. According to the Natura 2000-basisanalyse from Miljøstyrelsen (May 2020), this area is 

designated for the special protection marine habitats of reefs and has a total area of 24,194ha. The area 

has water depths of 20-55m and is deepest in the northwest. As the reef is deep, light levels are limited 

and there are no macroalgae on Jyske Reef. However, there are many dead hand corals, triangular worms, 

and broad-leaved mosses as well as schools of cod and saithe. 

According to section 7.4, the pre-investigation studies for Odin OWF will not lead to negative impacts on 

that Natura 2000 site.  

There will also be no impact on land during the pre-investigation studies as all studies will be done at sea. 

Impacts on terrestrial protected areas are therefore excluded from this assessment.  

7.2 Potential impacts on marine mammals 

All cetacean species are listed in Annexes II and IV of the EU Habitats Directive (92/43/EEC) and are also 

covered under the EU Marine Strategy Directive. 

7.2.1 Existing conditions 

Five species of marine mammals are relevant for environmental assessments in the North Sea, and all are 

covered by the EU Habitats Directive. These species are harbour porpoise, white-beaked dolphin, minke 

whale, spotted seal and grey seal. Porpoises are specially protected under Annexes II and IV of the Habitats 

Directive, while seals are specially protected under Annexes II and V of the Habitats Directive. 

The two following figures, Figure 17 and Figure 18, have been adapted in order to show the relative likeli-

hood of observing seals and porpoises in the area based on the following reference: 
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› Kyhn L. A., Sveegaard, S., Galatius, A., Teilmann, J., Tougaard, J., & Mikaelsen, M., (2021). Geofysiske 

og geotekniske forundersøgelser til Energiø Nordsø. Vurdering af påvirkning på havpattedyr. 

 

 

Figure 17 - Satellite data for harbour porpoises (n=134) tagged in Skagen, inland Danish waters and in the Wadden Sea. 
Each dot represents the position of a porpoise at a given time of satellite contact. 

This figure shows that porpoises are spotted in the designated area. However, the proposed site has low 

presence of porpoises and therefore not regarded as an important area for the population.  
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Figure 18 - Distribution of harbour seals attached to transmitters in one of the four harbour seal stocks in Danish waters 
(n=126). 

Figure 18 shows that the seals resting areas do not interfere with the proposed site.  Seals are to be found 

in the North Sea but, the proposed site has low presence of seals and therefore not regarded as an im-

portant area for the population.  

7.2.2 Potential impacts 

The survey equipment anticipated to be deployed during the pre-investigations for Odin Offshore Wind 

Farm can be detected by porpoise species. An overview of the studies on the impact on porpoise can be 

derived from the following references: 

› [1] JNCC, (2020). Guidance for assessing the significance of noise disturbance against Conservation 

Objectives of harbour porpoise SACs. (England, Wales & Northern Ireland) 



  

  

30 

 

ODIN OWF – OFFSHORE WIND APPLICATION 

› [2] DAHG, (2014). Guidance to Manage the Risk to Marine Mammals from Man-made Sound in Irish 

Waters, Department of Arts Heritage and Gaeltacht, National Parks and Wildlife Service. 

› [3] IWDG, (2020). Offshore Wind Policy Document. Published by the Irish Whale and Dolphin Group, 

› [4] Thompson PM, Brookes KL, Graham IM, Barton TR, Needham K, Bradbury G, Merchant ND. 2013 

Short-term disturbance by a commercial two-dimensional seismic survey does not lead to long-term 

displacement of harbour porpoises. 

› [5] DCE, (2021) Geofysiske og Geotekniske Forundersøgelser til Energiø Nordsø - Vurdering af påvirk-

ning på havpattedyr 

› [6] Southall, E. B. L., Finneran, J. J., Reichmuth, C., Nachtigall, P. E., Ketten, D. R., Bowles, A. E., El-
lison, W. T., Nowacek, D. P., & Tyack, P. L. (2019). Marine mammal noise exposure criteria: Updated 
scientific recommendations for residual hearing effects. Aquatic Mammals, 45(2), 125–232. 

The assessment of impacts from underwater noise is considering three phenomena: hearing loss and be-

havioural impacts. These potential impacts are discussed in the following paragraphs. 

Hearing loss 

The risk of permanent hearing loss (PHL) or temporary hearing loss (THL) is only present when porpoises 

are in close proximity to the vessel containing the measuring equipment and especially when the equip-

ment is started up.  

The limit values for permissible exposure of marine mammals are calculated as cumulative acoustic energy 

(sound exposure level) over the exposure of the animal, limited to a maximum of 24 hours. These limits 

are classified by the different species since they have not equal hearing over the whole frequency [6]. In 

Table 6, the threshold values for the temporary and permanent hearing loss are shown. 

Table 6 – THL- and PHL-onset thresholds for marine mammals exposed to impulsive noise: SEL thresholds in dB re 1μPa2s 
under water 

Species 
Marine mammal 

hearing group 
THL Threshold value PHL Threshold value 

Porpoise VHF 140 155 

White-beaked dolphin HF 170 185 

Minke whale LF 168 183 

Seals 

(Spotted and grey seals) 
PCW 170 185 

For porpoises the corresponding critical distance is also modelled to be around 100m from the survey ves-

sel. These problems can be avoided by visual and/or acoustic monitoring of the presence of these mammals 

before starting the measurements with the survey equipment. In addition, an appropriate procedure for 

initiating sonar measurements with a progressive start-up could allow nearby marine mammals to move 

away and thus avoid their remaining in this extreme proximity ([2] and [3]). Therefore, injuries of the por-

poise due to noise is limited, as an animal would have to remain in the very small area for a long time 

period, which is highly unlikely according to [1]. 

Behavioural impacts 

Porpoises can react to sonar sounds over distances of up to 11km from the survey vessel. However, the 

duration of the study is relatively short and, according to [4], short-term disturbance by a commercial two-

dimensional seismic survey does not result in long-term displacement of porpoises. 
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7.3 Summary of assessment of impacts on marine mammals and Natura 
2000 sites 

The complete assessment of potential impacts of the planned geophysical surveys for Odin OWF is shown 

in Table 7. The same methodology as in the report from DCE 2021 [5] about the assessment of impacts on 

marine mammals, has been used to develop this table. As a conclusion, all the impacts from the pre-inves-

tigations at Odin OWF on marine mammals and Natura 2000 areas are considered as minor or insignificant.  

Table 7 - Summary of assessment of impacts at population level 

Species 
Permanent 

hearing loss 

Impact on the population on 

behavioural changes 
Natura 2000 sites 

Harbour porpoise Insignificant Minor Insignificant 

White-nosed dolphin Insignificant Minor Insignificant 

Minke whale Insignificant Minor Insignificant 

Spotted seal Insignificant Minor Insignificant 

Grey seal Insignificant Minor Insignificant 

 

7.4 Potential impacts on fish and fisheries 

Effects on fish in sonar studies are generally not considered significant. Exceptions may occur during the 

breeding season. There are cod and fish spawning areas in the area defined for the pre-investigation stud-

ies. 

Fish in the study area may be directly and indirectly affected by the feasibility studies in association with 

the bottom sampling and fish trawl surveys. However, some fish are likely to move away from the area 

immediately surrounding the vessel. As such, it is assessed that direct and indirect impacts on fish associ-

ated with the site pre-investigations will be negligible for the fish populations in the area. 

7.5 Potential impacts on benthic flora and fauna 

The direct and indirect impacts on benthic flora and fauna are local and short-term, affect a very small area 

and are considered fully reversible. It is therefore considered that the pre-investigation studies for Odin 

Offshore Wind Farm will not lead to a significant impact on the benthic flora and fauna.  

7.6 Potential impacts on birds and bats 

In pre-investigation surveys, birds and bats remaining in the vicinity will most likely seek to move away to 

a distance where they will not be disturbed by it. Diving may be affected by the noise from the equipment 

and sonar used. However, there is not enough prior knowledge in the area to assess this in more detail. 

Potential vessel activity for bird recording will be localised and of short duration and will result in negligible 

changes to the existing traffic impacts associated with commercial shipping, fishing, and recreational boat-

ing in the area. 
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8. Cumulative effects 

As presented in section 5, there are no other known activities in the area that could lead to cumulative 

effects on the environment due to the simultaneous implementation. 

9. Mitigation actions 

As discussed in the previous sections, the pre-investigation studies and surveys could potentially impact 

the porpoise and seals populations around the project area. As explained in section 7.2, the impacts on 

marine mammals are deemed insignificant. However, recommendations made by the DCE regarding ma-

rine mammals should be followed. This consists in doing progressive start-up of the sonar equipment. 

10. Economic capacity 

The Pre-investigation with the aim at establishing an offshore wind power project in the North Sea will be 

carried out by the Applicant. The Applicant will rely on financial capacity of the ultimate owner of CE i.e., 

A. Rosen Holding ApS.  

 

Main activities and group relationships 

The Purpose of CE is directly or through equity investments in other companies associated with the energy 

industry to develop, finance, construct, operate and sell renewable energy.  

Key financial figures for A. Rosen Holding ApS are shown below. The key financial figures are provided to 

document that the Applicant have sufficient financial capacity to conduct the pre-investigations. The com-

pany’s annual report is furthermore included as Appendix E to this application. 

Table 8 - Key financial figures for A. Rosen Holding ApS 

Million DKK 2020 2019 

Net profit/loss for the year 19.1 16.9 

Total assets 164.9 140.2 

Equity 154.0 135.0 

It appears from the financial statistics that A. Rosen Holding ApS made a net profit of 19.1 million DKK in 

2020 compared to 16.9 million DKK in 2019. This corresponded to an increase in net profits on a year-to-

year basis of 13%. The company’s equity is significant and constituted 93% of the total assets in 2020, which 

indicates a very high solvency rate of the company. Total equity was 135 million DKK in 2019 and increased 

by 14% in 2020 to 154 million DKK due to a net profit of 19.1 million DKK in 2020.  
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11. Technical capacity 

As a strategic decision, CE from its incorporation decided to outsource technical work to specialized engi-

neering/consulting companies. For the pre-investigations the Applicant has teamed up with COWI as the 

leading Danish consultant in the field of offshore wind energy. 

COWI has worked with wind projects onshore and offshore through more than 35 years and has more than 

200 employees, who are exclusively working within wind energy.  

In the recent years COWI has completed a large number of projects within planning and designing of off-

shore wind farms, including the work detailed designs for Arcadis Ost in Germany, Empire Wind and Wine 

Yard Wind both in the USA.  

Furthermore, COWI has delivered wind resource estimation, layout optimization and supply project for the 

electrical distribution systems as well as AEP calculations on most recent work DEA under the scope of fine 

screening for offshore potential in the Danish North Sea.  

Moreover, COWI is working for the World Bank in supporting the Indian, Sri Lankan and Turkish govern-

ment with planning and supplying of the first offshore wind farms with more than 20 GW potential.  

COWI's services include:  

› Screening areas with respect to environment, wind resource and in-situ investigations of both ge-

otechnical and geological/geophysical conditions under the seabed and on the seabed, the distribu-

tion of the sediments and human made obstacles.  

› AEP calculations, wind farm layout design. 

› Preliminary feasibility study on electrical distribution systems including technical/economical assess-

ment of the profitability of a transformer platform. 

› Full metocean modelling.  

› Full Environmental Impact Assessment. 

› Planning and scoping of pre-investigations including geophysical and geotechnical surveys. 

Further, it should be highlighted that COWI employees are regularly posted at the leading developers of 

offshore wind farms (Ørsted, Vattenfall, Copenhagen Infrastructure Partners, Equinor), where a broad va-

riety of counselling and project development/completion is delivered.  

The Applicant will rely on CE’s and COWI’s technical capacities.  

12. Initiation by the authorities 

Permission to initiate the pre-investigation studies is requested to the DEA. The Applicant will then, in dia-

logue with the DEA, conduct the pre-investigation studies and gather the results in an Environmental Im-

pact Assessment (EIA) report. This will be done after a detailed scoping of the pre-investigation studies, 

which will ensure that the authorities' requirements are met for pre-investigation studies. 

This application and its appendices contain commercially sensitive information. The Applicant requests to 

be consulted prior to any disclosure of the information provided to the DEA in connection with this appli-

cation. 

 


