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1. SUMMARY 

The impact assessment for ship traffic is performed using knowledge about the following condi-

tions: 

1. Relevant project details. 

2. Wind and current conditions. 

3. Ship traffic. 

4. Hazards. 

5. Ship accident frequencies and evaluation of navigational safety. 

 

The overall significance of the impact of the project on the ship traffic is summarized in Table 

14-1. 

 

Table 1-1 Overall significance of a given impact on the environment. 

Impact Overall signficance  Basis for assessment 

Impact on ship traffic   

Construction phase   

Traffic with pleasure crafts and local fishing vessels Insignificant 2 

Commercial traffic Neutral/none 2 

Operation phase   

Traffic with pleasure crafts and local fishing vessels Insignificant 2 

Commercial traffic Neutral/none 3 

Decommissioning phase   

Traffic with pleasure crafts and local fishing vessels Insignificant 2 

Commercial traffic Neutral/none 2 

 

In Table 14-1 the ‘Basis for assessment’ refers to the quality and scope of data and documenta-

tion used in the assessment. It is evaluated using the following categories: 

1. Limited (scattered data, some knowledge) 

2. Sufficient (scattered data, field investigations, documented knowledge) 

3. Good (time serials, field investigations, well documented knowledge) 

 

The lack of detailed knowledge about the traffic of pleasure crafts is the reason for using 2 in-

stead of 3 for traffic with pleasure crafts and local fishing vessels. The lack of detailed knowledge 

about the construction and decommissioning activities is the reason for using 2 instead of 3 for 

commercial traffic in the assessment of the construction and decommissioning phases. 

 

The overall impact of the project on the ship traffic is considered to be ‘neutral’ to ‘insignificant’. 

Establishing the wind farm will not change the conditions for the commercial traffic and when the 

wind farm is constructed the pleasure crafts and local fishing vessels are allowed to sail through 

the wind farm area. Some pleasure crafts may choose to go around the wind farm area instead of 

through the wind farm area but it will not be a large detour and there is plenty of space around 

the wind farm area to conduct the traffic in a safe way. 
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The ship accident frequencies and the evaluation of navigational safety has been presented to the 

Danish Maritime Authority and the outcome of the dialog is that the outcome of the evaluation of 

navigational safety is acceptable for the Danish Maritime Authority, with the following require-

ments (also given in section 4.5), and that there are no additional requirements to investigations 

of navigational safety: 

1. Marking of the wind farm shall be based on the principles given in IALA recommendation 

O-139. 

2. Details concerning marking during the operational phase are given in section 3.1.4. 

3. The wind turbine foundations shall have a collision friendly design in the sense that colli-

sion with the wind turbines causes as little damage to the colliding ship as possible. 

4. The distance from the tip of the blade to the water surface (highest astronomical tide) is 

at least 20 m. 

5. The emergency preparedness plan during operation shall include a procedure for the clos-

ing down turbines in the event of a drifting ship heading towards the farm. The procedure 

shall include communication channels between SOK/VTS and the operators of the farm. 

6. The navigation lights and temporary markings of a restricted area established during the 

construction phase shall be in accordance with instructions from the Danish Maritime Au-

thority (DMA). 
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2. INTRODUCTION 

As part of the EIA the impact on ship traffic from construction, operation and decommissioning of 

Sejerø Bugt Windfarm is addressed. A description of the ship traffic in the area, a HAZID work-

shop and an evaluation of ship accident frequencies and navigational safety is prepared as the 

background for performing the impact assessment for ship traffic. 

 

The estimated ship accident frequencies and the evaluation of navigational safety are also used 

as basis for a dialog with the Danish Maritime Authority about the influence on navigational safe-

ty from establishing the wind farm. 
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3. PROJECT DESCRIPTION 

3.1 Sejerø Bugt Offshore Wind Farm 

3.1.1 The wind farm project 

The Sejerø Bugt offshore wind farm (OWF) project comprises the wind farm with its individual 

turbines, inter array power cables (between the turbines) and the export cable(s) connecting the 

OWF to the electricity grid onshore. The onshore project will require an extension of the electrici-

ty grid with underground cables, a possible electricity substation close to the coast and subse-

quent connections to one of the existing substations at Røsnæs, Novo Syd or at Asnæs Power 

Station.  

 

The project includes all plants and installations on- and offshore which are necessary for the con-

nection of the OWF to the Danish national grid. The study area is defined as: 

 Study area for wind turbines  

 Cable corridor on land and at sea 

 Cable stations on land 

 

The OWF will be located within an approximately 60 km2 study area in Sejerø Bugt approximately 

4 km north of the Røsnæs coast, see Figure 3-1. There is an upper limit to the production capaci-

ty of the OWF of 200 MW and it must be operational by 2020. The OWF will have an expected 30 

year operational lifetime. 

 

There is no formal requirement that the OWF must have a production capacity of 200 MW, it can 

be smaller. Therefore the final extent of the study area that will be occupied by the Sejerø Bugt 

OWF is not known at this stage. It is however decided that the OWF will have a maximum area of 

44 km2 within the 60 km2 study area for wind turbines. 

 

Figure 3-1 Sejerø Bugt offshore wind farm study area 
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3.1.2 Offshore installations 

The OWF's final location, layout design, turbine types, etc. will be determined by the concession 

holder based on the wind energy availability and the conditions set by the permitting authorities. 

The concession will be awarded in 2016, after which detailed design and construction works will 

be initiated. 

 

The turbine type or size that will be installed is not currently known. There are a number of dif-

ferent solutions available, including having many small turbines e.g. up to 66 three megawatt 

turbines or alternatively, fewer larger turbines with the same total output e.g. 20 ten megawatt 

turbines. Turbine sizes in between are also a possibility. 

 

The dimensions of the turbines are expected to span between a 3 MW turbine and a 10 MW tur-

bine. Examples of turbines of this size are presented in Table 3-1. It should be noted that minor 

differences may occur depending on the manufacturer chosen. 

Table 3-1 Turbine size and expected dimensions 

Turbine size Rotor diameter Total height  Nacelle height 

3 MW 112 m 137 m 81 m 

10 MW 190 m 220 m 125 m 

 

Further details of the offshore installations including, layout design, a turbine catalogue with in-

termediate sizes, and other offshore installations are available in Technical Project Description for 

Offshore Wind Farms, Energinet.dk, August 2014 /11/. 

 

3.1.3 Onshore installations 

The onshore project includes underground power cables, electricity substation(s) and/or connec-

tion(s) to existing substations. 

 

Two possible landfall locations have been identified for the export cables from Sejerø Bugt OWF, 

a westerly and an easterly location on the northern side of Røsnæs. The onshore cable corridor 

will contain underground power cables that connect with a 50 kV transformer station on Røsnæs 

and passes to the east of Kalundborg via the 132 kV transformer station at Novo Syd and contin-

ues on to the 400 kV transformer station at Asnæs Power Station, south of Kalundborg. The on-

shore cable corridor studied is approximately 300 m wide and 21 km long. 

 

The actual connection and expansion of the existing infrastructure onshore will depend on the 

size of the OWF. Thus, there may be onshore underground cables to one or more of the trans-

former stations named above, and possibly also a new electricity collector substation on Røsnæs. 

 

The potential locations for the new substation and the potential for the conversion and expansion 

of existing transformer stations are presented in Technical Project Description for Offshore Wind 

Farms, Energinet.dk, August 2014 /11/. 
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3.1.4 Project details relevant for analyzing ship traffic 

The location of the investigation area is depicted in Figure 3-2 together with a possible layout for 

3 MW turbines. 

 

Figure 3-2 also shows principles for marking of the wind farm as suggested by Danish Mairtime 

Authority, in /12/, with the following notes: 

 Marking shall be yellow light and visible on 5 nm. 

 Marking shall be with synchronous lights with the characteristic Fl(3)Y.10s 

(1+1+1+1+1+5). 

 All wind tubines shall have yellow foundations and identification signs. 

 The identifications signs should be illuminated (dimmed and screened) 

 

Figure 3-2. Location of investigation area for the offshore wind farm. Turbine layout of 3 MW superim-
posed on the sea chart. 

 
 

A layout based on 3MW turbines illustrates a pattern with a high number of turbines. The number 

of turbines will be smaller if larger turbines are installed. For the Hazid workshop, the ship acci-

dent frequencies and the evaluation of navigational safety the worst case scenario with many 

turbines is considered. 

 

The water depth in the area ranges from 10 to 15 m. 

 

It is expected that the foundations will be monopiles or gravity based structure foundations. 

When analyzing the consequences of ship-turbine collisions it is important to consider the foun-

dation design with regards to collision friendliness. It is an assumption that the foundation design 

is collision friendly in the sense that collision with the wind turbines causes as little damage to 

the colliding ship as possible. The most common foundations are steel driven mono piles and/or 

concrete Gravity Based Structures (GBS). The two types of foundations are illustrated in Figure 

3-3. 

The mono pile foundation consists of a single steel pile, which is driven into the seabed. The di-

ameter of the pile varies depending on the size of the turbine. Foundations of the type GBS are 

held in place without drilling or anchoring. The main tower is attached to a base which is kept in 
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place by gravity. The base consists of a concrete or steel container, which is positioned on the 

seabed. The container is then filled with sand or rocks and kept in place by gravity. 

Figure 3-3 Examples for illustration of foundation principles (left: GBS. right: Monopile). 

 

 

As part of the construction of the wind farm a temporary construction area with relevant re-

strictions will be established. The extent of the construction area will follow the outline of the 

farm with an additional safety zone of 500m where 3rd party vessels are not allowed to enter. A 

500m safety zones is also imposed to the installation vessels. The navigation lights and tempo-

rary markings of a restricted area established during the construction phase shall be in accord-

ance with instructions from the Danish Maritime Authority (DMA). 

 

During the construction phase the foundations are typically transported on barges and tugs. 

Transition pieces may be transported by the installation vessel. 
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4. BACKGROUND 

4.1 Baseline methodology 

The impact assessment for ship traffic is based on the following sources of information: 

1. Wind and current conditions. 

2. AIS data. 

 

A description of each source of information is given in the following sub-sections. Comments 

about the quality and extent of information are given as part of the description. 

 

4.1.1 Wind and current conditions 

The wind and current statistics are based on metocean conditions /3/. The quality and detail of 

the statistics are considered suitable for conducting the impact assessment for ship traffic. 

 

4.1.2 AIS data 

The description of ship traffic is primarily based on Automatic Identification System (AIS) data. 

The AIS is a system used to exchange information between ships and between ships and land-

based stations. A ship equipped with AIS continuously transmits information regarding its name, 

location, destination, speed, course etc. 

 

The International Maritime Organization (IMO) decided that by the end of 2004 all ships exceed-

ing a gross tonnage (GT) of 300 GT shall be equipped with AIS class A transponders. However, it 

should be noted that there are some exceptions such as for example naval ships which are not 

obliged to carry AIS. In the recent years there has been an increase of smaller ships (less than 

300 GT) installing AIS class B transponders (class B transponders are smaller, simpler and lower 

cost than class A transponders). 

 

The AIS information transmitted by the ship on the VHF band is recorded by the land based re-

ceiving stations or offshore receiving stations. The range of the receiving stations varies from 30 

to 100 nautical miles depending on the weather conditions. The information transmitted by the 

ship consist of three types of data 

 

 Static data which are entered upon installation of the AIS transmitter/receiver on the 

ship. This data will only be changed in a situation where significant changes to the ship 

have occurred. The static data contains data such as: 

 Identification number: IMO and Maritime Mobile Service Identity (MMSI) number 

 Ship characteristics: Call sign, ship name, ship type, length, breadth.  

 Dynamic data which changes continuously normally based on automatic sensors and sys-

tems. This dynamic data includes information like ship position, time, speed over ground 

(SOG), course over ground (COG), heading etc. 

 Voyage related data changes for each journey which is usually updated by the ship per-

sonnel. The data include information on destination, ship draught, type of cargo etc. 

 

For more information on the installation of AIS on the ship and the various fields transmitted in 

the AIS signal consult the technical descriptions in /1/ and /2/. 

 

The AIS data supplied from the Danish Maritime Authorities consist of one year of historical AIS 

data of ship movements from 1st of December 2012 to 30th of November 2013. The data contains 

observations from vessels with A and B transponders. 

 

The AIS data are of very high quality and very close to complete with respect to commercial traf-

fic and ferries. With respect to pleasure crafts and small fishing vessels it is not complete. There-

fore, the volume of pleasure crafts travelling in and around the wind farm area is assumed based 

on information from the participants in the HAZID workshop (see section 4.2.1). 
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4.2 Methodology for evaluation of navigational safety 

The impact assessment for ship traffic is based on the following sources of information: 

1. HAZID (Hazard Identification) workshop. 

2. Modelling of ship accident frequencies and evaluation of navigational safety. 

 

A description of each source of information is given in the following sub-sections. Comments 

about the quality and extent of information are given as part of the description. 

 

4.2.1 HAZID (Hazard Identification) workshop 

A HAZID workshop is a systematic team based process with the purpose of identifying the haz-

ards for a given system. In the current context the purpose was to identify hazards related to 

navigational safety during the construction, operation and decommissioning of the offshore wind 

farm. Focus was put on the impact from the offshore wind farm on navigational safety. 

 

The result of the HAZID workshop is reported in the HAZID report /4/ and forms the basis for the 

subsequent ship accident frequency analysis. 

 

The HAZID workshop was held at Hotel Comwell Klarskovgaard in Korsør on the 5th of February 

2014, and the workshop was conducted in Danish. 

 

The participants at the workshop were a group of people with knowledge of the area including the 

navigational and maritime situation. The list of participants is shown in Table 4-1. Kim K. Hansen 

from Danish Fishermen’s Association (region East) was not able to participate in the workshop. 

He was contacted afterwards for his comments. 

 

Representatives from the ferry between Havnsø and Sejerø were invited to the workshop but did 

not see any potential conflicts between the ferry operations and the location of the investigation 

area. 

 

Table 4-1 List of participants in HAZID workshop (*: Did not participate). 

Name Organisation 

Peter Dam  Danish Maritime Authorities 

Jørgen Brandt Admiral Danish Fleet / Great Belt VTS 

Gert Ditlevsen DanPilot 

Wiggo Lander Stena Line / Stena Germanica 

Henrik Pedersen Dansk Sejlunion 

Kim K. Hansen* Danish Fishermen’s Association (region East) 

Bent Sømod  Energinet.dk 

Jacob Skou Ramboll 

Toke K. Jensen Ramboll 

Lasse E. A. Christensen Ramboll 

 

From the list of participants it is seen that all relevant users of the water area in and around the 

wind farm area were present in the HAZID workshop. All participants contributed to the hazards 

logged at the workshop and were given the chance to comment on the HAZID report. Therefore, 

it is judged that the information in the HAZID report is of high quality and of sufficient complete-

ness. 

 

4.2.2 Modelling of ship accident frequencies and evaluation of navigational safety 

The purpose of the studies of navigational safety is to estimate the influence on navigational 

safety for the ship traffic in the area due to the presence of the offshore wind farm. The studies 

of navigational safety are reported in the navigational safety study /5/. The methodology used in 

the assessment is in line with the IMO guidelines for Formal Safety Assessment /6/. 

 

Only changes in the risk from ship accidents are evaluated. Therefore, the ship accident frequen-

cy model is used to model changes in risk from ship-ship collisions and ship obstacle collisions 

caused by introduction of the wind farm. 
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Ship accident frequencies are estimated using the ShipRisk model. The ShipRisk model includes 

generic models for estimating the frequency of ship-ship and ship-obstacle accident scenarios 

and it is used to estimate accident frequencies from the relevant accident scenarios identified at 

the HAZID workshop. 

 

The input to the model relates to the geometry and the ship traffic in the investigated area and 

relates to: 

 Obstacle location; extension and water depth. 

 Sailing routes; coordinates for centre line of lanes and distribution of ship movements 

perpendicular to sailing direction. 

 

The basic concept in the ship accident model is that the ships may – based on the location on the 

considered route – be at collision or grounding course, but will in normal conditions make proper 

evasive actions such that an accident does not occur. An accident only occurs in cases, where a 

failure occurs and no evasive actions are made. Hence, the frequency of an accident relates to 

the two probability contributions: 

 The probability of a ship being on collision or grounding course  

 The probability that the navigator(s) does not make evasive actions in due time 

 

The ShipRisk software package deals with 7 ship accident scenarios which can be grouped in two 

categories: 

Ship-obstacle collision (including grounding): 

 Human failure 

 Technical failure (loss of propulsion or steering machine failure) 

Ship-ship collision: 

 Crossing 

 Encounter 

 Overtaking 

 Bend collision – opposite direction 

 Bend collision – same direction 

 

For further description of ShipRisk reference is made to the journal paper /9/. 

 

In the risk model the ships are divided into 9 different ship size classes. Each ship size class is 

characterized by a mean (μ) and a standard deviation (σ) in a normal distribution used to de-

scribe the length, breadth, draught, air draft and displacement of ships belonging to that particu-

lar ship size class. Particulars for the 9 ship size classes are shown in Table 4-2. The values in 

Table 4-2 are based on data for the ship travelling in Fehmarnbelt.  

 

Table 4-2 Ship size class properties. 

Ship classes 

 

Length 

 [m] 

Breadth  

[m] 

Draught 

[m] 

Air draft 

[m] 

Displacement 

 

No. μ σ μ σ Μ σ Μ σ μ σ 

1 35 9 8.9 1.6 3.2 1.0 9.0 2.6 579 236 

2 56 10 10.4 1.2 3.7 0.9 10.5 2.8 1,332 468 

3 78 9 11.9 1.1 4.3 0.7 12.5 2.8 3,161 767 

4 91 9 13.7 1.1 5.2 0.8 13.5 2.3 5,009 884 

5 105 12 16.1 1.5 6.0 1.0 15.0 2.0 7,466 1,668 

6 128 13 19.4 1.9 7.6 1.1 20.0 1.0 13,265 3,451 

7 162 14 23.9 2.0 9.5 1.1 24.5 1.3 26,534 7,489 

8 199 21 30.6 2.8 12.0 1.8 24.5 1.3 59,339 18,851 

9 256 34 42.9 5.6 14.6 3.0 27.0 1.3 141,385 58,456 

 

The ShipRisk model is comprehensive and based on recognized generic models for estimating 

ship accident frequencies. Therefore, it is judged that the estimated ship accident frequencies are 

of good quality and cover the relevant accident scenarios identified at the HAZID workshop well. 
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Based on the estimated ship accident frequencies the risk assessment is performed by estimating 

a likelihood number (S) and a consequence number (K) following the risk evaluation guideline 

suggested by Danish Maritime Administration in “Vurdering af sejladssikkerheden ved arbejder til 

søs” (guideline from Danish Maritime Administration /7/ and section 6.2). 

 

The evaluation of navigational safety is based on the estimated ship accident frequencies and the 

guideline from Danish Maritime Administration. The quality and extent of the evaluation is con-

sidered sufficient to form the basis for the impact assessment for ship traffic. 

 

4.3 Impact assessment methodology 

The identification of potential impacts is based upon an assessment of the activities outlined in 

the technical project description, the description/mapping of the existing baseline conditions and 

the evaluation of navigational safety. 

 

4.3.1 Criteria for categorising impacts on the environment 

Impacts are assessed separately for each of the environmental receptors/parameters for the fol-

lowing parameters: 

 

 Degree/scale 

 Geographical extent  

 Duration 

 Sensitivity of the receptor/parameter 

 Significance  

 

For the project in question an impact is defined as the significance of an impact on the recep-

tor/parameter prior to the application of mitigation measures. 

 

The criteria applied to the assessment of each of the parameters above are described below. The 

assessments will be subjective, but will be based upon scientific knowledge and previous experi-

ence from similar projects and environments. This approach will contribute to achieving a rea-

sonable degree of consensus in the assessments. 

 

Degree, extent and duration 

The assessment of the environmental impacts is based upon degree/scale, geographical extent 

and duration. Different methods can be applied in the assessment, incl.: 

 Mathematical modelling to determine the interplay between a project activity and the recipi-

ent environment 

 Geographical information systems (GIS) to map receptors/recipients relative to the project 

area and the area of influence of a given activity (estimated by means of mathematical mod-

elling, previous studies and academic literature) 

 Statistical analysis 

 Use of data from field surveys, published literature and baseline studies 

 Expert opinion from similar projects 

 

Criteria for degree/scale, geographical extent and duration are presented in Table 4-3. 
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Table 4-3 Criteria for degree/scale, geographical extent and duration of environmental impacts 

Degree/scale of impact 

None/insignificant: There will be no (or only insignificant) impact on the structure or function 

of the receptor. 

Small: There will be a small impact on the structure or function of the receptor, 

but the underlying structure/function will be intact. 

Medium: There will be some degree of impact on the structure or function of the re-

ceptor. There will be a partial loss of the structure/function of the receptor. 

Large: The structure and function of the receptor will be affected to a large de-

gree. There will be a complete loss of the structure/function of the recep-

tor. 

Geographical extent of impact 

Local: Impact is restricted to the project area. 

Regional: Impact is restricted to the project area and up to 20 km outside of the pro-

ject area. 

National: Impact is restricted to within Denmark. 

Transboundary: Impact extends beyond Danish boundaries. 

Duration of impact* 

Short: Impact will occur during and immediately after the construction phase, but 

will stop once the impacting activity stops. 

Medium: 

 

Impact will occur during the whole of the construction phase and up to 

three years after construction completion. 

Long: Impact will occur during the whole of the construction phase and will con-

tinue over a prolonged period (> 3 years). 

Permanent/irreversible: 
 

Impact will be permanent and irreversible 

* Impacts that occur during the operations phase (i.e. low frequency noise) will be long 

 

Sensitivity 

The degree of sensitivity of the receptors that can potentially be affected by the project must be 

assessed. Different parameters are used to determine the degree of sensitivity including amongst 

others: tolerance to change, adaptability, rarity, diversity, value for other receptors, naturalness, 

fragility and whether the given receptor is present during a project activity. These determining 

criteria are described in Table 4-4. 

 

Table 4-4 Criteria for sensitivity of a receptor 

Sensitivity 

Low: A receptor that is not important for the functioning of the ecosystem or that is im-
portant, but tolerant to changes caused by project activities and that will quickly re-

cover once activities cease. 

Medium: A receptor that is important for the functioning of the ecosystem, that is not tolerant 

to change, but can be restored to pre-impact status or will recover naturally recover 

over time. 

High: A receptor which is not resistant to impacts and which cannot be restored to the pre-

impact status. 
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Significance 

The overall significance of the impact is assessed on the basis of each criterion described above 

and the receptor’s sensitivity to impacts (see Table 4-5). The table is in accordance with the 

guidelines set by Energinet.dk for this project. 

Table 4-5 Criteria for overall significance of environmental impacts 

Overall significance of impacts 

Neutral/no impact  No impacts compared to the status quo.  

 

Negligible negative impact  Small impacts on a local scale and with low complexity that persist for a short-

term or are without long-term effects and without any irreversible effects.  

 

Minor negative impact  Impacts with a certain geographic extent or complexity, a certain degree of per-

sistence aside from short-term effects, and a certain probability to occur, but in 

all likelihood will not cause irreversible effects.  

 

Moderate negative impact  Impacts with either a relatively large geographic extent or long-term effects (e.g. 
throughout the lifespan of the wind farm), that occur occasionally or with a rela-

tively high probability and which may cause some irreversible, but only localised 

effects e.g. impacts on elements worthy of preservation (culture, nature etc.).  

 

Major negative impact  Impacts with a large geographic extent and/or long-term effects, frequently oc-

curring and with a high probability, and with the potential of causing significant 

irreversible impacts.  

 

Positive impacts  Positive impacts on one or more of the above mentioned.  

 

 

The assessment of each receptor is accompanied by a table which summarizes the assessment of 

the effect in relation to the above criteria during the construction, operation and decommission-

ing phases, see Table 4-6. 

  

It should be noted that the table's rows are not locked, and the values thus can be combined ar-

bitrarily. Therefore an effect can have a low intensity, local extent and long duration and be as-

sessed to have a minor negative impact. 

Table 4-6 Criteria for assessing impacts on the environment 

Degree/scale Geographic extent Duration Overall significance1  

None/insignificant Local Short Neutral/none 

Small Regional Medium Insignificant 

Medium National Long Minor 

Large Transboundary Permanent/irreversible Moderate 

   Significant 

   Positive 

1 The evaluation of the overall significance of the effect includes an evaluation of the listed criteria and an assess-

ment of the sensitivity of the resource/receptor assessed.  

 

The quality and scope of data and documentation used in the assessment are evaluated using the 

following categories: 

1. Limited (scattered data, some knowledge) 

2. Sufficient (scattered data, field studies, documented knowledge) 

3. Good (times series, field studies, well documented knowledge) 
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4.4 Regulatory framework and legislation 

Regarding navigational safety Danish Maritime Authority is the competent authority in Denmark. 

Refer to ‘Bekendtgørelse om sejladssikkerhed ved entreprenørarbejder og andre aktiviteter mv. i 

danske farvande’ /8/. 

 

4.5 Additional background information 

During the HAZID workshop and the following dialog Danish Maritime Authority has informed 

about the following requirements: 

1. Marking of the wind farm shall be based on the principles given in IALA recommendation 

O-139 /4/. 

2. Details concerning marking during the operational phase are given in section 3.1.4. 

3. The wind turbine foundations shall have a collision friendly design in the sense that colli-

sion with the wind turbines causes as little damage to the colliding ship as possible (men-

tioned in the HAZID report /4/). 

4. The distance from the tip of the blade to the water surface (highest astronomical tide) is 

at least 20 m (mentioned in the HAZID report /4/). 

5. The emergency preparedness plan during operation shall include a procedure for the clos-

ing down turbines in the event of a drifting ship heading towards the farm. The procedure 

shall include communication channels between SOK/VTS and the operators of the farm 

(mentioned in the HAZID report /4/). 

6. The navigation lights and temporary markings of a restricted area established during the 

construction phase shall be in accordance with instructions from the Danish Maritime Au-

thority (DMA). 

 

4.6 Worst case scenario assumptions 

A wind turbine layout based on 3MW turbines, shown in Figure 3-2, illustrates a pattern with a 

high number of turbines. The number of turbines will be smaller if larger turbines are installed. 

For the Hazid workshop, the ship accident frequencies and the evaluation of navigational safety 

this scenario with many turbines can be considered the worst case scenario. 

 

4.7 Alternatives 

No alternatives except from the obligatory zero alternative is identified. 
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5. BASELINE CONDITIONS 

The impact assessment for ship traffic is performed using knowledge about the following baseline 

conditions: 

1. Wind and current conditions. 

2. Ship traffic. 

 

5.1 Wind and current conditions 

In the event of a ship suffering from failure in propulsion machinery it will start to drift. The ship 

will drift in a direction governed by the wind and current directions. In the ship accident frequen-

cy model (see section 4.2.2) it is assumed that a 0.8 weight is put on the current direction and a 

0.2 weight is put on the wind direction when determining the drifting direction. 

 

The wind and current statistics are based on metocean conditions /3/. The applied wind and cur-

rent rose for all the routes are shown in Figure 5-1 respectively in Figure 5-2. 

 

Figure 5-1 Wind rose Gniben. Taken from /3/. 

 
 

Figure 5-2 Current rose Sejerø Bugt Center. Taken from /3/. 

 



 

SHIP TRAFFIC  

 

 

 

 
 
 

 

16 

 

5.2 Ship traffic 

In order to provide an overview of the ship traffic in the area a ship traffic density plot, based on 

one year of historical AIS data, has been made (December 2012 to November 2013). The AIS 

data, which contains both vessels with class A and B transponders, is used to generate the ship 

traffic density plot shown in Figure 5-3.  

 

On the basis of the ship traffic patterns in the area a total of 4 routes were identified: 

 Route 1: The deep water route through the Great Belt.  

 Route 2: Route T through the Great Belt. 

 Route 3: Traffic in Great Belt passing east of the separation zone; see Figure 5-3  

 Route 4: Traffic between Sejerø and Havnsø 

 

It should be noted that a great number of pleasure crafts sails in Sejerø Bugt. 

 

Figure 5-3. Ship traffic density plot. Based on AIS data from a one year period (December 2012 to 
November 2013). 

 
 

The annual number of passages on each of the identified routes is given in Table 5-1. The vessels 

in Sejerø Bugt which do not travel on the ferry route (route 4) are considered as area traffic. The 

area traffic is assumed to be uniformly distributed over the area. Based on the findings from the 

HAZID workshop, reported in the HAZID report /4/, it is assumed that 3,500 pleasure craft and 

local fishing vessels travel through the investigation area as area traffic, see Figure 5-4. The 

pleasure crafts are taken to be ship size class 1 (for definition of ship size classes see section 

4.2.2). 
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Table 5-1 Annual passages on the identified routes. 

Route North South 

1 1,543 250 

2 8,990 7,776 

3 235 164 

4 1,639 1,667 

Area traffic 3,500 

 

Figure 5-4 Area traffic. The blue polygon marks the area covered by area traffic 

 
 

With respect to type and size of vessels on the commercial ship traffic routes then routes 1 and 2 

located west of the investigation area are dominated by larger commercial vessel sailing through 

the Great Belt as indicated by the ship class distribution in Figure 5-5 and the ship type distribu-

tion in Figure 5-6. The vessels sailing in Sejerø Bugt are generally smaller classes 1 to 3 and con-

sist mostly of fishing vessels, passenger ships (Route 4) and pleasure crafts. As Figure 5-6 indi-

cates, cargo and tanker vessels are sailing also on Route 3 but Route 3 is dominated by smaller 

vessels. 
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Figure 5-5 Ship class distribution on the identified routes (for definition of ship size classes see Table 
4-2). 

 
 

Figure 5-6 Ship type distribution on the identified routes. The number in brackets refer to the ship type 
number given in the AIS data, see technical descriptions /1/ and /2/. 
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The summary of annual passages on each route distributed on ship classes is shown in Table 5-2. 

 

Table 5-2 Annual passages on each routes distributed on ship classes (for definition of ship size classes 
see Table 4-2). 

Ship size class Route 1 Route 2 Route 3 Route 4 

1 64 585 303 55 

2 4 401 19 3249 

3 1 1341 40 2 

4 1 2116 28 0 

5 0 1321 4 0 

6 3 2202 2 0 

7 33 2873 0 0 

8 427 3608 2 0 

9 1260 2318 0 0 

Total 1793 16766 399 3306 

 

The two movements on route 3 seen in ship class 8 are from a tanker. 
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6. EVALUATION OF NAVIGATIONAL SAFETY 

The impact assessment for ship traffic is performed using knowledge about navigational safety 

conditions gained through analysis of: 

1. Hazards. 

2. Ship accident frequencies and evaluation of navigational safety. 

 

Apart from forming the basis for the impact assessment for ship traffic the information is also 

presented in the report “Sejerø Bugt Offshore Wind Farm, Navigational Safety” /5/, which has 

been the basis for a dialog with the Danish Maritime Authority about navigational safety. 

 

6.1 Hazards 

During the hazard identification workshop (see section 4.2.1) a total of 13 hazards were identi-

fied. The hazards were distributed as follows: 

 8 hazards relevant for during the construction, operation and decommissioning phases. 

 5 additional hazards relevant only during the construction and decommissioning phases. 

 

A summary of the hazards identified for the operational phase and the construction phase are 

given in the following. 

 

6.1.1 Operation phase 

Eight hazards were identified in relation to the operation phase (also relevant during the con-

struction and decommissioning phases). An overview of these hazards including hazard descrip-

tion and causes is presented in Table 6-1, for identification of route numbers reference is made 

to Figure 5-3. 

 

Table 6-1. Overview of identified hazards related to the operation phase. 

ID Hazard Description Causes 

1 Vessels on routes in the Great Belt and in 

Sejerø Bugt drift towards the wind farm. 

Black out / failure of propulsion engines. 

2 Vessels on routes in the Great Belt head-

ing directly towards the turbines 

Human error causing the vessel to fail in mak-

ing a turn in a bend 

3 Collision between commercial traffic and 

pleasure crafts 

Increased traffic on route 3 and route T due to 

the pleasure craft traffic is forced into the 

routes due to the farm 

4 Barge from routes in Great Belt drift to-

wards the wind farm 

Human failure, bad weather or technical errors 

leading to barge being accidently released 

from tug vessels 

5 False echoes and interference on radar The turbines affect the radar signal which 

leads to a misinterpretation of the radar image 

6 The radar image is more complex Echoes can "hide" inside the farm leading to 

non-identified vessels 

7 Compass interference influencing e.g. the 

autopilot leading to faulty navigation 

The cable from the farm for land emits a 

magnetic field which can influence the com-

pass and possible other types of electronic 

components. 

8 Vessels travelling inside the farm on colli-

sion course with turbines. 

Human error, bad weather or technical failure 

 

Hazard IDs 1 – 4 and 8 are addressed quantitatively in the following evaluation of navigational 

safety (see section 6.2). Risks related to radar interference (IDs 5 and 6) are treated qualitative-

ly. 

 

With respect to ID 7 it is decided that there will be alternating current in the cable which means 

that the magnetic field from the cable will not influence the compass or other types of electronic 
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components on-board a passing ship. Therefore, this hazard is considered solved and hence ex-

cluded from the further analysis. 

 

6.1.2 Construction and decommissioning phase 

All the hazards relevant for the operation phase are also relevant during the construction and de-

commissioning phases with a few additional, complicating factors. Furthermore, five additional 

hazards were identified specifically in relation to the construction and decommissioning phases. 

An overview of these hazards including hazard description and causes is presented in Table 6-2. 

 

Table 6-2. Overview of identified hazards related to the construction and decommissioning phases. 

ID Hazard description Causes 

9 Collision between existing traffic and con-

struction vessels 

Increased traffic in the area due to the con-

struction vessels and limited/missing infor-

mation about the presence of the construction 

vessels. 

10 Construction vessels or barges drift out of 

the wind farm area and into the identified 

routes 

Human error, bad weather or technical failure  

11 Vessel cannot get in contact with VTS on 

channel 74 which could lead to ship-ship 

collision / collision with bridge and 

groundings in the areas 

Increased number of calls to VTS Great Belt. 

The channel will be "blocked" so the vessels 

cannot call 

12 Collision between traffic on route 3 and 

construction vessels 

Reduced space on route 3 due to the extent of 

the construction area. 

13 Collision between low speed vessels on 

route 3 and Route T 

The traffic on route 3 is pushed into Route T 

due to the extent of the construction area 

 

The risks related to the construction and decommissioning phases are assessed qualitatively. This 

is due the fact that the construction and decommissioning work is not planned and therefore, 

there is no exact information of construction and decommissioning related ship traffic. 

 

6.2 Ship accident frequencies and evaluation of navigational safety 

An estimation of ship accident frequencies and an evaluation of navigational safety are prepared 

as background for the impact assessment for ship traffic. The aim is to estimate the influence on 

navigational safety from the presence of the wind farm and the construction and decommission-

ing of the wind farm. 

 

Only changes in the risk picture will be evaluated. Therefore, the ship accident frequency model 

will be used to model changes in accident frequencies from ship-ship collisions and ship obstacle 

collisions caused by introduction of the wind farm. 
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6.2.1 Modelled accident scenarios 

As an introduction the included ship-ship collision scenarios and ship-obstacle collision scenarios 

are described. The situation before and after the introduction of the wind farm, is shown in Figure 

6-1, as basis for describing the included scenarios. 

 

Figure 6-1 Situation before and after the introduction of the wind farm. 

 
 

Ship-ship collision scenarios 

To model the changes in risk from ship-ship collisions the following scenario is included: 

1. Changes in the ship-ship collision frequencies because part of the area traffic, that cur-

rently travels through the wind farm area, will move to route 3 or route T (Hazid ID 3, see 

Table 6-1). 

 

Re 1: 

Moving part of the area traffic to route 3 will reduce the volume of area traffic in the wind 

farm area and increase the volume of traffic on route 3. It is estimated that half of the 

area traffic will move to route 3 and half of the area traffic will continue to sail through 

the wind farm area. 

 

Moving half of the area traffic to route 3 will decrease the frequency of ship-ship collisions 

involving area traffic and increase the frequency of ship-ship collision from overtaking 

and encounters on route 3. The change in risk due to this is included in the risk model. 

 

Hazid ID 3 also mentions moving of area traffic to Route T. However, based on the dis-

tance between the wind farm area and route T it is judged that no (or a very limited 

amount of) the traffic that currently travels through the wind farm area will move to 

route T. 

 

Ship-obstacle collision scenarios 

To model the changes in risk from ship-obstacle collisions the following scenarios are included: 

2. Ship collision with wind turbines (Hazid ID 1, 2, 4 and 8, see Table 6-1). 

 

Re 2: 

The wind turbines (see Figure 6-2) are included as obstacles which the vessels can collide 

with and the risk from ship collision with the wind turbines is included for ships on all the 

routes in the area. It should be noted that both service speed (human failures) and drift-

ing speed (technical failure) collisions are included for all routes and that the model as-

sumes that a vessel on collision course will only collide with one wind turbine. 
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The shallow water area “Leveret” highlighted in Figure 6-2 is included in the risk model as a so-

called protecting obstacle. If a ship on collision course with a wind turbine passes above a pro-

tecting obstacle before reaching the wind turbine and if the draft of the ship means that it will 

ground on the protecting obstacle then it is assumed that the ship will ground on the protecting 

obstacle and not collide with the wind turbine. 

 

Figure 6-2 Location of wind turbines and shallow water in the wind farm area. 

 
 

6.2.2 Ship accident frequencies 

The change in ship accident frequencies due to the presence a wind farm in Sejerø Bugt is esti-

mated in this section. 

 

The applied ship accident frequency model (ShipRisk) includes generic models for estimating the 

frequency of ship-ship and ship-obstacle accident scenarios and it is used to estimate accident 

frequencies from the accident scenarios involving the main routes, area traffic, obstacles and 

wind turbines as defined in previous section. Reference is made to the journal paper /9/ for fur-

ther description of ShipRisk. For clarity, the detailed results are aggregated into suitable groups 

in order to present the results. The grouping of routes/area traffic and obstacles are seen in Ta-

ble 6-3 and Table 6-4. 

 

Table 6-3. Grouping of routes for presentation of results. 

Route group Covered routes 

Great Belt Routes Route 1, 2 and 3 

Ferry Route 4 

Area traffic Local area traffic (mainly pleasure crafts) 

near the wind farm 

 

Table 6-4. Grouping of wind turbines and obstacles. 

Obstacle groups Covered obstacles 

Wind turbines All wind turbines 

 

The estimated accident frequencies are presented in the following subsection. 
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Operational phase 

The groups from Table 6-3 and Table 6-4 are used to report the accident frequencies in Table 

6-5. This table shows three columns; one for each defined route group. The accident frequencies 

related to ship-ship collisions are seen in the top part of the table. The bottom part of the table 

shows estimated frequencies related to collisions with wind turbines. 

 

It is noted again that only changes in ship accident frequencies caused by the presence of the 

wind farm are included in the results. 

 

Table 6-5. Changes in ship accidents frequency due to presence of the wind farm. 

  
Changes in ship accidents frequency per year involving 

Great Belt Routes Ferry Area traffic 

Ship-ship collisions involving 

Great Belt 0.0009    

Ferry -  -  
 

Area traffic 0.0001  -  -0.0006 

Ship-obstacle collisions   

Wind turbine 0.0042 0 0.0401 

    - Drifting speed (%) 72% - 7% 

    - Service speed (%) 28% - 93% 

All additional accidents 0.0052 0.0000 0.0397 

 

Ship-ship collisions: 

It is seen from Table 6-5 that changes in the ship-ship collision frequencies because the 

area traffic currently travelling through the wind farm area is moved to route 3 (scenario 

1) results in an increase in the frequency of ship-ship collisions. 

The total increase in ship-ship collision frequency is estimated to 0.0004 

(0.0009+0.0001-0.0006) accidents per year (corresponding to a return period of around 

2000 years). 

Contributions to changes in the ship-ship collision frequency are: 

 The frequency of collisions only involving ships on the Great Belt routes will in-

crease with 0.0009 accidents per year. This covers collisions between ship already 

on Route 3 and the area traffic vessels moved to Route 3 (encounters and over-

takings). 

 The frequency of collisions involving ships on the Great Belt routes and the area 

traffic will increase with 0.0001 accidents per year (this increase is due to area 

traffic moved to route 3). This covers collisions between area traffic vessels that 

have been moved to Route 3 and area traffic vessels that pass through the wind 

farm area also after the wind farm is established (crossing collisions). 

 The frequency of collisions only involving ships in the area traffic will decrease 

with 0.0006 accidents per year (this decrease is due to area traffic moved from 

the area traffic to route 3). 
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Ship-obstacle collisions: 

Ship collision with wind turbines (scenario 2) will influence the frequency for ship-obstacle 

collisions in the area. 

The total frequency of ships colliding with the wind turbines is estimated to 0.044 

(0.0042+0.0401) accidents per year (corresponding to a return period of around 20 

years). 

Most of the wind turbine collisions are seen for the area traffic, and these collisions are 

primarily service speed collisions.  

Contributions to wind turbine collisions from ship size classes are1: 

 Frequency of collisions from ships in class 1 is estimated to 0.042 accidents per 

year (corresponding to a return period of around 20 years). 

 Frequency of collisions from ships in class 2 or above is estimated to 0.002 acci-

dents per year (corresponding to a return period of around 500 years). 

Ship class 1 is dominated by pleasure crafts. Collisions involving ships larger than size 

class 1 cover mainly commercial ships from the Great Belt routes.  

It is noted that all types of collisions are covered in the estimates - including glancing. 

The effects from echoes and interference on the radar image, which may lead to misinterpreta-

tion of radar image, have not been quantified (Hazid ID 5 and 6, see Table 6-1). As discussed on 

the hazard identification workshop, and reported in the HAZID report /4/, a general study of the 

effect was proposed. Based on the outcome of such a study it could be investigated if it is neces-

sary to adjust the collision frequencies to account for this hazard. However, it is judged that the 

influence from this hazard on the accident frequency is limited. 

 

Construction and decommissioning phase 

At the present stage no information exists about the construction and decommissioning phases 

except from what was discussed in the hazard identification workshop, see section 6.1. The haz-

ards relevant for the operational phase are also relevant during the construction and decommis-

sioning phases with a few additional, complicating factors; e.g. 

- Additional presence of project related ship traffic 

- Additional presence of work equipment, barges, installation vessels, etc. 

- Restricted areas due to presence of construction works 

 

The construction and decommissioning risk assessments should be carried out once the own-

er/operator of the wind farm is known and the construction/decommissioning plans are prepared. 

 

                                                
1 This distribution of the frequency is not shown in Figure 5-5. 
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6.2.3 Evaluation of navigational safety 

In this section a risk assessment is performed based on the ship accident frequencies estimated 

above and engineering judgment of the consequences of accidents. 

 

The risk assessment is performed by estimating a likelihood number (S) and a consequence 

number (K) and follows risk evaluation suggested by DMA in “Vurdering af sejladssikkerheden 

ved arbejder til søs” guideline from Danish Maritime Administration /7/. 

 

The following quotes the method for performing the risk assessment as given in the guideline 

/7/: 

 

“ 

19. Risikovurdering efter at have iværksat forbyggende foranstaltninger 

(Dette punkt kan ved mindre projekter udfyldes efter fagligt skøn) 

F= Planlagt forebyggende foranstaltning. 

Risikoindex efter forebyggende foranstaltninger  

= Konsekvenstal + Sandsynlighedstal (5 eller mindre er normalt acceptabelt) 

 

 
”. 

 

In the following the procedure is used to assess the risk from the accident scenarios described 

above. 

 

Ship-ship collision: 

As estimated above the total increase in ship-ship collision frequency is estimated to 

0.0004 accidents per year (corresponding to a return period of around 2000 years). This 

corresponds to a likelihood number of 2 or 3. The consequence number of ship-ship colli-

sions will in most cases be 2 or lower since the ships involved are pleasure crafts and 

commercial traffic in Sejerø Bugt (see section 5.2). This will result in a risk index of 5 or 

less which, according to the guideline, is normally acceptable. 
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Ship collision with wind turbines from pleasure crafts: 

As estimated above the frequency of ship collision with wind turbines from ships in ship 

class 1 (pleasure crafts) is estimated to 0.042 accidents per year (a return period of 

around 20 years) corresponding to a likelihood number of 4 or 5. The consequence num-

ber of wind turbine collisions from pleasure crafts will in most cases be 0 and in a few 

cases (probably less than 10%) 1 since it is expected that a collision mainly results in 

property damage and since the frequency include all collisions including glancing colli-

sions. This will result in a risk index of 5 or less which, according to the guideline, is nor-

mally acceptable. 

 

Ship collision with wind turbines from commercial ships: 

As estimated above the frequency of ship collision with wind turbines from ships in ship 

class 2 or above (commercial traffic) is estimated to 0.002 accidents per year (corre-

sponding to a return period of around 500 years). This corresponds to a likelihood num-

ber of 3. The consequence number of wind turbine collisions from ships in class 2 or 

above will probably be in the range between 1 (light glancing) and in a few cases (1%2) 

up to 3 (significant damage to ship and wind turbine) maybe even up to 4 in case of a 

large oil spill. This will result in a risk index of 5 or less which, according to the guideline, 

is normally acceptable. 

 

Based on the risk assessment performed above the conclusion regarding the change in naviga-

tional safety from establishing of a wind farm in Sejerø Bugt is: 

 Change in risk from ship-ship collision is acceptable. 

 Change in risk from pleasure crafts colliding with wind turbines is acceptable. 

 Change in risk from commercial ships colliding with wind turbines is acceptable. 

 

The ship accident frequencies and the evaluation of navigational safety has been presented to the 

Danish Maritime Authority and the outcome of the dialog is that the outcome of the evaluation of 

navigational safety is acceptable for the Danish Maritime Authority, with the requirements given 

in section 4.5, and that there are no additional requirements to investigations of navigational 

safety (see mail from Danish Maritime Authority /10/). 

 

This is used as part of the basis for making the impact assessment in the following. 
  

                                                
2 Focusing on the 1% of the accidents with the highest consequences will reduce the likelihood number from 3 to 1 and increase the 

consequence number to 3 or 4 but this will still yield a risk index of 5 or less. 
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7. IMPACT ASSESMENT DURING CONSTRUCTION PHASE 

7.1 General 

Potential impact on ship traffic during the construction phase of Sejerø Bugt Offshore Windfarm 

may be caused by: 

 Presence of wind turbines. 

 Presence of construction ship traffic. 

 Presence of a construction area where ship traffic, not related to the project, is prohibited. 

 

7.2 Offshore 

At the HAZID workshop it was concluded that all the hazards relevant for the operational phase 

are also relevant during the construction phase with a few additional, complicating factors related 

to the construction ship traffic and the construction area. 

 

Therefore, the impact assessment during the construction phase is done on basis of the impact 

assessment during the operation phase (see section 8) taking into account the complicating fac-

tors related to the construction ship traffic and the construction area. 

 

Compared to the impact assessment during the operation phase the following changes are made 

to reflect the complicating factors related to the construction ship traffic and the construction ar-

ea: 

 

‘Degree/scale of impact’ for traffic with pleasure crafts and local fishing vessels: 

The ‘degree/scale of impact’ for traffic with pleasure crafts and local fishing vessels is 

changed from ‘small’ to ‘small to medium’ this is done because a restricted area established 

during the construction phase may comprise the whole wind farm area and therefore prohibit 

pleasure crafts and local fishing vessels from entering the wind farm area during the con-

struction period. 

 

However, it is judged that there is plenty of space around the wind farm area to conduct the 

pleasure craft traffic and the traffic with local fishing vessels so the “underlying struc-

ture/function will be intact” (quote from Table 4-3). 

 

‘Duration of impact’: 

Due to the limited construction period the duration of impact is reduced from ‘long’ to ‘short’. 

 

Due to the limited traffic intensities of non-construction traffic outside the construction area it is 

not judged that the construction ship traffic, conducted outside the construction area, will have 

significant influence on the non-construction ship traffic during the construction phase. 

 

Therefore, the overall significance of impact on the ship traffic from construction is considered to 

be ‘insignificant’ for the traffic with pleasure crafts and local fishing vessels and ‘neutral/none’ for 

the commercial traffic, see Table 7-1. 

 

It is judged that the sensitivity of the ship traffic is low as it is “tolerant to changes caused by the 

project activities” (quote from Table 4-4). 

 

7.3 Overall impact 

Summary of impacts on ship traffic during the construction phase is given in Table 7-1. 

 

Table 7-1 Summary of impacts on ship traffic during the construction phase 

Impact Degree/scale Geographic 

extent 

Duration Overall signifi-

cance 

Traffic with pleasure crafts and local 

fishing vessels 
Small to Medium Local Short Insignificant 

Commercial traffic None/insignificant Local Short Neutral/none 
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8. IMPACT ASSESSMENT DURING OPERATION PHASE 

8.1 General 

Potential impact on ship traffic during the operation phase of Sejerø Bugt Offshore Windfarm may 

be caused by: 

 Presence of wind turbines. 

 

The presence of the wind turbines will be obstacles for the ship traffic in the area and may result 

in changes in the ship traffic pattern and may also influence the navigational safety. For analysis 

of the influence on navigational safety from the wind farm reference is made to the analyses pre-

sented in section 6.1 to 6.2 above. 

 

8.2 Offshore 

As shown above the wind farm area is not used by the commercial traffic. The sailing routes, 

used by the commercial traffic, are located at sufficient distance from the wind farm area so the 

wind farm will not change the sailing pattern of the commercial traffic. 

 

The area is used by local fishing vessels and pleasure crafts. During the operational phase it is 

expected the sailing pattern of the pleasure craft traffic will be influenced as it is expected that 

part of the pleasure craft traffic, currently travelling through the wind farm area, will move to 

route 3 – even though it is allowed for pleasure crafts and fishing vessels to sail inside the wind 

farm area. 

 

Furthermore, the wind turbines will be obstacles that the ships can collide with – both commercial 

ships and pleasure crafts and fishing vessels. However, the evaluation of navigational safety has 

shown that the influence on navigational safety from establishing the wind farm is acceptably low 

according to the risk acceptance criterion in the guideline from the Danish Maritime Authority. 

 

On this background the ‘degree/scale of impact’ on the ship traffic is considered to be: 

 ‘Small’ for the traffic with pleasure crafts and local fishing vessels as “there will be a small 

impact on the structure or function of the receptor, but the underlying structure/function will 

be intact” (quote from Table 4-3) 

 ‘None/insignificant’ for the commercial traffic as “there will be no (or only insignificant) im-

pact on the structure or function of the receptor” (quote from Table 4-3) 

 

For the ship traffic the ‘geographical extent of impact’ will be ‘local’ and the ‘duration of impact’ 

will be ‘long’. 

 

With these input the overall significance of impact for ship traffic is judged to be ‘insignificant for 

the traffic with pleasure crafts and local fishing vessels and ‘neutral/none’ for the traffic with 

commercial ships, as given in Table 8-1. 

 

It is judged that the sensitivity of the ship traffic is low as it is “tolerant to changes caused by the 

project activities” (quote from Table 4-4). 

 

8.3 Overall impact 

Summary of impacts assessment for ship traffic during the operations phase is given in Table 

8-1. 

Table 8-1 Summary of impacts on ship traffic during the operations phase 

Impact Degree/scale Geographic 

extent 

Duration Overall signifi-

cance 

Traffic with pleasure crafts and local 

fishing vessels 
Small Local Long Insignificant 

Commercial traffic None/insignificant Local Long Neutral/none 
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9. IMPACT ASSESSMENT DURING DECOMMISSIONING 

9.1 General 

Potential impact on ship traffic during the decommissioning phase of Sejerø Bugt Offshore Wind-

farm may be caused by: 

 Presence of wind turbines. 

 Presence of ship traffic involved in the decommissioning activities. 

 Presence of a decommissioning area where ship traffic, not related to the project, is prohibit-

ed. 

 

9.2 Offshore 

From the point of view of the ship traffic in and around the wind farm area, not related to the 

project, the construction phase and the decommissioning phase will probably be somewhat simi-

lar. 

 

Therefore, the impact on ship traffic during the decommissioning phase is taken to be the same 

as for the construction phase (see section 7). 

 

Consequently, the overall significance of the impact on ship traffic from decommissioning is con-

sidered to be ‘insignificant’ for the traffic with pleasure crafts and local fishing vessels and ‘neu-

tral/none’ for the commercial traffic, see Table 9-1. 

 

It is judged that the sensitivity of the ship traffic is low as it is “tolerant to changes caused by the 

project activities” (quote from Table 4-4). 

 

9.3 Overall impact 

Summary of impacts on ship traffic during the operations phase is given in Table 9-1. 

 

Table 9-1 Summary of impacts on ship traffic during decommissioning. 

Impact Degree/scale Geographic 

extent 

Duration Overall signifi-

cance 

Traffic with pleasure crafts and local 

fishing vessels 
Small to Medium Local Short Insignificant 

Commercial traffic None/insignificant Local Short Neutral/none 
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10. CUMULATIVE IMPACTS 

If Sejerø Bugt offshore wind farm is constructed at the same time as the Mejl Flak offshore wind 

farm and if the two projects use the same construction harbor then cumulative impacts to the 

non-construction commercial ship traffic also using the construction harbor could be considered. 

In this case a mitigation measure could be to select different construction harbours. 

 

Apart from this the distance between the two offshore wind farms will be so large that cumulative 

impacts for ship traffic are not foreseen. 
  



 

SHIP TRAFFIC  

 

 

 

 
 
 

 

32 

 

11. MITIGATION MEASURES 

The following mitigation measures were suggested at the HAZID workshop and reported in the 

HAZID report /4/: 

 Navigators will use the wind turbines as part of their basis for establishing an overview of the 

sea area to find the right solution for navigation. Therefore, the greatest risk reduction is ob-

tained when the turbines are placed parallel to the sailing route (route 3 in Figure 5-3). 

 Marine coordination of the construction related ship traffic should be established during the 

construction phase. 

 Limit the construction related ship traffic by selecting the construction harbor close to the 

wind farm area and preferable east on the main routes in the Great Belt. 

 Move the western boarder of the wind farm area east to increase distance to commercial ship 

traffic. 

 The distance from the tip of the blade to the water surface (highest astronomical tide) is at 

least 20 m. 

 The emergency preparedness plan during operation shall include a procedure for the closing 

down turbines in the event of a drifting ship heading towards the farm. The procedure shall 

include communication channels between SOK/VTS and the operators of the farm. 
  



 

SHIP TRAFFIC  

 

 

 

 
 
 

 

33 

 

12. MONITORING 

The wind farm area is part of the area monitored by Great Belt VTS and the traffic in the area will 

thus be monitored in all phases of the project by Great Belt VTS. During the construction and de-

commissioning phases a marine coordination function will monitor the ship traffic related to the 

project activities. 
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13. LACK OF INFORMATION AND UNCERTAINTIES 

It is found that the information available is of sufficient detail and that the uncertainties are lim-

ited and reasonable for conducting the impact assessment. 
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14. CONCLUSION 

The overall significance of the impact of the project on the ship traffic is summarized in Table 

14-1. 

 

Table 14-1 Overall significance of a given impact on the environment. 

Impact Overall signficance  Basis for assessment 

Impact on ship traffic   

Construction phase   

Traffic with pleasure crafts and local fishing vessels Insignificant 2 

Commercial traffic Neutral/none 2 

Operation phase   

Traffic with pleasure crafts and local fishing vessels Insignificant 2 

Commercial traffic Neutral/none 3 

Decommisionning phase   

Traffic with pleasure crafts and local fishing vessels Insignificant 2 

Commercial traffic Neutral/none 2 

 

In Table 14-1 the ‘Basis for assessment’ refers to the quality and scope of data and documenta-

tion used in the assessment. It is evaluated using the following categories: 

4. Limited (scattered data, some knowledge) 

5. Sufficient (scattered data, field investigations, documented knowledge) 

6. Good (time serials, field investigations, well documented knowledge) 

 

The lack of detailed knowledge about the traffic of pleasure crafts is the reason for using 2 in-

stead of 3 for traffic with pleasure crafts and local fishing vessels. The lack of detailed knowledge 

about the construction and decommissioning activities is the reason for using 2 instead of 3 for 

commercial traffic in the assessment of the construction and decommissioning phases. 

 

The overall the impact of the project on the ship traffic is considered to be ‘neutral’ to ‘insignifi-

cant’. Establishing the wind farm will not change the conditions for the commercial traffic and 

when the wind farm is constructed the pleasure crafts and local fishing vessels are allowed to sail 

through the wind farm area. Some pleasure crafts may choose to go around the wind farm area 

instead of through the wind farm area but it will not be a large detour and there is plenty of 

space around the wind farm area to conduct the traffic in a safe way. 
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