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1.  INTRODUCTION  

Rambøll is conducting a preliminary assessment of the maritime  traffic  safety related to 

construction, operation and decommissioning of the Thor Offshore Wind  Farm (OWF) in the given 

investigation  area ; see  given in  Figure 1-1. The investigation  area is placed in the North Sea off 

the coast  of Thorsminde and Nissum Fjord.  

 

The development of the project, Thor OWF, is in it s early stage and the final location and layout of 

the Thor OWF within the investigation area is not decided . According to this the project is not 

finally adopted and will later undergo a n EIA process.  

 

A central part of assessing the maritime  traffic  safe ty in relation to construction projects at sea 

and a requirement according to the Danish Maritime Authority (DMA) is to conduct a consultation 

of the users of the water ; ref. /1/ . The present report documents such a consultation conducted 

for the proposed Thor OWF and presents a qualitative and preliminary risk assessment based on 

this.  

 

 

 

Figure 1 - 1  Shows the investiga tion area as an orange triangle. The cable corridors  (CC)  are marked as pink lines 

going from the investigation area to the shore.  

The investigation area is placed 20 km. outside the coast of the western Denmark  with the 

nearest harbours being Thorminde, Thyboron and Hvide Sande. The investigation area is placed in 

an area with water depth varying between 21 and 34 meters.  
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1.1  The investigation area  

The investigation area is a gross area for Thor OWF and  has the size of 440 km 2, whereas the 

excepted area occupied by the wind  farm will be 180 -220 km 2. The wind  turbines  will have a 

capacity between 8 and 15 MW, and the total capacity of the wind farm will be between 800 and 

1000 MW.  

 

There are two possible cable corrido rs which can be seen in Figure 1-1. The cable corridors will be 

between 20 and 25 km and will be landing at Tuskær north of Nissum Fjord.  

 

From Figure 1-2, it can be seen which parts need to be established in the construction and 

operation of Thor OWF. 

 

 

Figure 1 - 2 . Sketch of the cabling  of the Thor OWF.  

Around the investigation area there are known cable corridors, see Figure 1-3. 

 

Figure 1 - 3  Shows known cable corridors in the area around the investigation area.   

The dimensions of the wind turbines to be used at the Tho r OWF are not given, but 

Energistyrelsen has given examples of the size of the wind turbines which can be used. The 

dimensions of the turbines which will be installed for Thor OWF will be decided by the winner of 

the concession, tendered for by the Danish Energy Agency (DEA). For the purpose of the 
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preliminary assessments of Thor OWF, the DEA has provided expected range of turbines from 

8MW to 15MW, see  Table 1-1 . 

Table 1 - 1  Shows the likely dimensions of the offshore wind turbines .  

 8 MW turbine  15 MW Turbine  

Wing diameter/rotor 

diameter, m  

170  260  

Hub height, m  105  150  

Tip height, m  190  280  

 

1.2  References  

 

/1/  ñAssessment of safety of navigation in connection with marine construction worksò, Danish 

Maritime Authority, version of January 2019.   

/2/  ñSafety of Navigation ï Energy Systemsò, Danish Maritime Authority, 

https://www.dma.dk/SikkerhedTilSoes/Sejladssikkerhed/EntreprenoeropgaverSoes/Sider/H

avvindmoellerEnergianlaeg.aspx  (accessed October 2020)  

/3/  ñAfmÞrkning af danske farvandeò, 9. udgave, Søfartsstyrelsen (Danish Maritime Authority)  

https://www.dma.dk/SikkerhedTilSoes/Sejladssikkerhed/EntreprenoeropgaverSoes/Sider/HavvindmoellerEnergianlaeg.aspx
https://www.dma.dk/SikkerhedTilSoes/Sejladssikkerhed/EntreprenoeropgaverSoes/Sider/HavvindmoellerEnergianlaeg.aspx
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2.  MARITIME TRAFFIC ANALYSIS  

In this section, we present an overall analysis of the ship traffic near the investigation area. The 

ship traffic analysis is based on AIS data of ship registrations covering a full year from January 1, 

2019  to December 31, 2019 . The AIS data is obtained from the Danish Maritime Authority (DMA), 

and t he purpose of the analysis is to provide a basis for the consultation of the users of the water 

as well as for supporting the preliminary risk assessment in Section 4. 

2.1  Density maps and routes  

As shown in Figure 2-1, main ship traffic routes have been identified  based on a  density plot  

where the number of observed ships are indicated in cells of 100 x 100 m . The routes indicate 

areas with a higher amount of ships following a specific path.  The routes are presented below in  

Table 2-1. 

Table 2 - 1  Shows the routes and their  descriptions.  

Route  Description  

Route 1  Includes the main traffic west of the investigation area.  

Route 2  Includes the main traffic heading north / south through  the investigation 

area.  

Route 3  Traffic to/from Hvide Sande harbour heading to the investigation area.  

Route 4  Traffic to/from Thorminde harbour heading to the investigation area.  

Route 5  Traffic to/from Thyborøn harbour heading to the investigation area.  

Route 6  Goes parallel to the shore.  

 

A passage line has been used for each route which collect data on the ships on the given route. It 

should here be noted that ships passing the passa ge line but not using the route will be included 

in  the data  for the given route.  

 

Only ships with movement close to or directly towards the investigation area are included. Ships 

following routes going out from harbours and away from the investigation are a are  not included.  

 



Ramboll  -  THOR Offshore wind farm  

 

Doc ID  1100040575 -816011983 -48   

 

7/ 44  

  

 

Figure 2 - 1  I ndicat ion  of routes mentioned in  Table 2 - 1 , including  the density map and the sea c hart of the area.  

The AIS used for the density map are from 1 st  of January to 31 st  of December 2019.   

As shown in Figure 2-1 there are 6 routes, where ñroute 6ò describes all the traffic close to the 

shore.  An area with high activity is seen on the north side of Route 4  in the purple circle . The 

traffic here has not  been given a route number. This traffic consists of dredgers which probably 

perform sand feeding to the coastline .  

2.2  Ship types and sizes  

Each route is analysed according to the ship size and the type of ship using the given route.  

2.2.1  Overall analysis  

Looking  at Table 2-2 it is clear that the route and the area with the greatest amount of traffic is 

ñRoute 1ò, which is the main route west of Jutland . Route 3-6 have close to  the same amount of 

traffic.  ñRoute 1ò and ñRoute 2ò are  clearly used for the heavy traffic such as cargo ships and 

tankers  (see Figure 2-2 and Figure 2-3) . The rest of the routes a re  primarily used by smaller ships 

especially fish ing vessels . The width of ñRoute 1ò (the red band in Figure 2-1) is around 26.5 km.  

 

Looking into Table 2-2 it shows that the traffic going in opposite  direction on the routes are close 

to the same. The differen ce can be found in the ships using other routes back to the harbour or 

not going directly  back to the same place they came from.  
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Table 2 - 2  Number of ships identified on each route in AIS data co v ering 2019 . 

Route  Northbound  Southbound  Total  

1 9,482  8,363  17,845  

2 2,477  2,207  4,648  

3 1,441  1,432  2,873  

5 1,506  1,365  2,871  

6 923  893  1,816  

Route  Westbound  Eastbound   

4 1,437  1,450  2,887  

 

As mentioned above , it is clear from Figure 2-2 that the traffic going around Jutland (ñRoute 1ò) 

consist s of the larger ships. This leads to the heaviest traffic going by this route , while the smaller 

ships are seen on the other routes going to and from the local harbours.  

 

 

Figure 2 - 2  Shows the size of the ships on the given routes  based on ship sizes given in AIS data from 1 st  of 

Jan uary to 31 st  of December 2019 .  

The type of ships on the routes also confirms  that the heavy traffic use s ñRoute 1ò and ñRoute 2ò, 

as it can be seen on Figure 2-3 that t hese two routes contain mostly cargo ships and tankers.  
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Figure 2 - 3  Shows type of the ships on the given route  based on ship type given in AIS data  from 1 st  of January to 

31 st  of December 2019 . 

As it can b e seen on Figure 2-3, there is  a number of ships  on Route 4  in the category ñothersò. 

Almost all of these registrations are  the same dredg er  going in and out of Thorsminde harbour. 

Also, a rescue vessel is registered going in and out Thorsminde harbour  94 times .  

2.2.2  Routes  

Route 1 : As shown in  Figure 2-2, ñRoute 1ò primarily accounts for  larger ships. It can be seen that 

more than 50% of the ships are 150 m or more, while more than 75% are longer than 100 m , 

based on AIS -data from 2019 . Around 90% of the ships on this route are cargo ships and tankers 

accordingly to Figure 2-3, which fits with the size of the ships using this route.  It is clear f rom 

Table 2-2 that ñRoute 1ò carries most of the traffic in the area, with around 17,800 ships  per year  

using the route placed on both directions . 

 

Route 2 : From Figure 2-2 is it seen that the size of the ships are even ly  distributed with roughly 

50% being under 100 m. Around 55% of the ships are cargo ships and tankers and 20% being 

fishing vessels according to Figure 2-3, with numbers based on AIS -data from 2019 . From Table 

2-2 can it be seen that close to 4,700 ships  per year  use the route.  

 

Route 3 : The route going from Hvide Sande and towards the northwest. As seen in Figure 2-2, 

this route mainly carry ships shorter than 100 m, where more than 60% are fish ing v essels  cf. 

Figure 2-3. ñRoute 3ò is used by close to 2, 900 ships  per year, based on AIS -data from 2019 . 

 

Route 4 : This route is used by ships going to and from Thorsmin de harbour. Nearly all the ships 

using Route 4 are under 25m , with most of them being  fish ing vessels  or under the category 

ñotherò cf. Figure 2-2 and Figure 2-3, based on AIS -data from 2019 . From Table 2-2 can it been 

that around 2, 900 use this route  per year .  

 

Route 5 : Goes to/from Thyborøn/Limfjorden and to the southwest. At this route around 70% of 

the ships are under 50 m and close to none of the ships are above  100 m. 50% of the ships are 

fishing vessels and 10% respectively  is pleasure boats and cargo ships cf. Figure 2-2 and Figure 

2-3, based on AIS -data from 2019 . Table 2-2 shows that close to 2,900 uses this route  per year .  
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Route 6 : The route counts the traffic close to the shore and consists 70% of ships under 25 m, 

and close to none are above 100 m. More tha n 50% are fish ing vessels  cf. Figure 2-2 and Figure 

2-3, based on AIS -data from 20 19 . Table 2-2 shows that close to 1.200  ships per year  uses this 

route.   

2.3  Fish ing vessels  

Fishing vessels  do not keep to a specific route. The fishing vessels  go out and back to the 

harbours in Hvide Sande, Thyborøn and Thorsminde, but not by using a specific route, cf. Figure 

2-4.  The investigation area is used by fishing vessels , but not more frequently than the areas 

north and south of the area.   

 

Figure 2 - 4  Shows the density map for fish ing vessels  in the area, the overall routes and the sea chart of the area. 

The AIS use d for the density map are from 1 st  of January to 31 st  of December 2019.  

2.4  Pleasure boats  

As seen in  Figure 2-3 there are not many pleasure boats using the 6 different rout es. I t appears 

that there are most pleasure boats on ñRoute 5ò and ñRoute 6ò. The density map  in Figure 2-5, 

shows that the pleasure boats primarily keeps to the shore or goes from/towards Thyborøn from 

southwest though the investigation area.  
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Figure 2 - 5  Shows the density map for pleasure boats, the overall routes and the sea charts of the area. The AIS 

used for the density map are from 1 st  of January to 31 st  of December 2019.  

From Figure 2-3 and Figure 2-5 it  can be concluded that the amount of pleasure boats in the 

investigation area is minimal compared to the amount of other t raffic (heavy traffic and fish ing 

vessels ) . However, not all pleasure boats are represented in the AIS data, and additional pleasure 

boats may be present in the area. It is expected that most of these smaller pleasure boats 

navigate relatively close to the coastline.  
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3.  CONSULTATION OF USERS OF THE WA TER  

A HAZID -workshop w as planned to take place in April 2020. Due to the health situation at the 

given time (Covid -19), it was decided to make a written consultation  of the users of the waters 

instead of a HAZID -workshop.  

 

The background material for the consultation  consisted of  the following as included in appendices:  

¶ An invitation letter (Appendix 1)  

¶ Background information from Energinet on the investigation area (Appendix 2)  

¶ Presentation of the ship traffic in the area (Appendix 3)  

 

The background information and the presentation of the ship traffic are elaborated in the present 

report in the previous sections.  

3.1  Consultation  process  

The consultation material was sent out by Rambøll at the 28 th  of May 2020 with deadline of 

answers at the 30 th  of June 2020. A change to the dimensions of the wind turbines where sent out 

at the 10 th  of June to all the stakeholders. Here it was also clarified that these dimensions are to 

be taken only as guidelines.  

 

The Danish Maritime Authority responded on t he 11 th  of June 2020 to draw attention to Danske 

Tursejlere who could have an interest in the area. The consultation material was therefore sent to 

Danske Tursejlere the 11 th  of June. Danske Tursejlere have not responded to the hearing.  

A list of stakehold es, transmission data as well as response data can be seen in Table 3-1. 

Table 3 - 1 . Stakeholder transmission da t a and  response data .  

 Date of transmission of 

consultation material  

Consultation response date 

of receipt  

Coastal Authority  28 th  of May 2020  30 th  of June 2020  

Danish Shipping  28 th  of May 2020  16 th  of June 2020  

DanPilot  28 th  of May 2020  22 nd  of June 2020  

Danish Fishermen  28 th  of May 2020  29 th  of June 2020  

Joint Defense Command, 

Navy Staff  

28 th  of May 2020  3 rd  of June 2020  

Dansk Sejlunion  28 th  of May 2020  23 rd  of June 2020  

Danish Maritime Authority  28 th  of May 2020  11 th  of June 2020  

Thorsminde Harbour  28 th  of May 2020  23 rd  of June 2020  

Danske Tursejlere  11 th  of June  No reply  

 

All replies were collected by Ramb øll and are presented in their entirety in Appendix 4.  

 

The replies are shown, summarized and briefly discussed in  the following sections.  Some replies 

refer to the main ship traffic routes as defined in Section 2. 

3.2  Input from users of the water  

This section presents  a summary of the consultation responses. The full responses can be seen in 

Appendix 4. 
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3.3  Dansk Sejlunion  

Dansk Sejlunion has no remarks for establishing a wind  farm. Even though there are no remarks , 

Dansk Sejlunion will appreciate if Danish and foreign pleas ure boats are informed about the 

restriction on the area d uring  the construction phase and beyond.  

 

 

Figure 3 - 1  The  consultation  response given by Dansk Sejlunion in Danish.  

Information about the wind farm in harbours, will be a control/action to lower the risk level of the 

wind farm towards pleasure boats and other ships in the area.  

3.4  Danish Shipping  

Danish Shipping only have comments towards ñRoute 1ò and ñRoute 2ò; see  Figure 3-2 and Figure 

3-3. There are  no comments regarding the rest of the routes . 

 

Route 1:  Danish Shipping point s the attention to the lower left corner of the investigation area, 

which goes into an area with a high density of ships. The concurrency could potentially create 

dangerous situa tions. Dangerous situation could occur for regular traffic in case of  evasive 

manoeuvre  between two ships where the prescribed  rules is to bank starboard  to avoid collision.  

Danish shipping proposes to remove the southwestern corner of the area to make sure that no 

wind turbines will be placed in this area. F urthermore,  Danish Shipping propose s to make the 

western border of the investigation area parallel with ñRoute 1ò, to minimize the risk.  

 

 

Figure 3 - 2  The  consultation  �U�H�V�S�R�Q�V�H���J�L�Y�H�Q���E�\���'�D�Q�L�V�K���6�K�L�S�S�L�Q�J���U�H�J�D�U�G�L�Q�J���³�U�R�X�W�H�����´���L�Q���'�D�Q�L�V�K���� 

Keeping the southwestern corner of the investigation area free from wind turbines or making th e 

western edge parallel with ñRoute 1ò would be a potential mitigation for the risk from ñRoute 1ò. 

 

Route 2:  Danish Shipping has identified UniFeeder as a user of this route. It would be possible for 

Unifeeder to go around the investigation area without t his giving any maritime  traffic  safety 

issues, other than those illustrate d for ñRoute 1ò. 

 

Unifeeder 1 has calculated that  it would  give an additional cost  of around 550.000 DDK yearly to 

sail around the investigation area , but not added any references to this calculation . The additional 

cost will come from Time Charter and bunker. The bypass  will be of the magnitude of 5  nautical 

mile s, the bypass is understood to be west of the investigation area with the reference to respond 

 
1 Unifeeder is a logistics  compan y within cargo/container transport. Unifeeder has transportation routes going around Denmark from the Baltic Sea, 

Benelux and Germany.  






















































