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1 Summary of the Workshop 
This report will give a short but conclusive overview of the workshop concerning the findings of the 

Framework Ecology and Cumulation on both sea mammals and birds & bats.  

 

1.1 Workshop objectives 

Objectives of the workshop were to present the outcome of the assessment framework on 

cumulation concerning underwater noise and birds & bats and to discuss the impact, feasibility and 

effectiveness of regulations and measures with ecologists, offshore wind energy sector and 

Rijkswaterstaat in order to appoint the most feasible mitigation measures for the plot decree for 

plots I and II. 

 

Rijkswaterstaat presented the findings of the framework in two presentations after which a more in-

depth discussion was facilitated. The outcome of these in-depth discussions is described in the 

following paragraphs. The slides of the presentations held during the workshop can be found in the 

appendices. 

1.2 Outcome of in-depth discussions 

During the workshop a clear distinction was made on the findings concerning sea mammals and 

birds & bats.  

1.2.1 Underwater noise and sea mammals 

The interim PCoD model is likely to be implemented to assess the effects of underwater noise on the 

harbour porpoise population. The harbour porpoise disturbance days will be taken into account as 

well, which means that the duration of pile-driving and the duration of avoidance (return time per 

species) will be an important factor to assess the impact. In this respect it is assumed that the effects 

on harbour porpoises are normative, given that seals are less disturbed by pile driving than 

porpoises.  

 

A statement from the sector is that the effort to reduce ecological effects should be proportional to 

the total impact. A question was if it is possible to give insights of the ecological effects per sector. 

This could bring more perspective in the effectiveness of mitigation measures. Rijkswaterstaat has 

taken this roughly into account in the assessment framework, although no concrete outcomes were 

produced and thus not incorporated in the current framework. This subject seems to require further 

attention of the competent authorities.   

 

The outcome of the discussion concerning the mitigating measures was that the sector has a clear 

preference for accountable flexibility.  A maximum noise-level as is regulated in Germany is one of 

the options, although the 160dB threshold is hard to comply to, especially in future projects when 

larger foundations will be used, hence a higher noise emission. A certain amount of flexibility could 

be introduced, given that the impact is not equal over all seasons; there is a higher density of 

harbour porpoises in springtime than during fall.  
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Measures should be based on biological and scientific evidence and derived from a balanced 

approach taking the cost into account, while still providing good environmental protection. For 

instance, the focus of a noise-level threshold should not only be on the dB level (SEL). It should 

incorporate the relevant frequency levels in regard to behavioral change of harbour porpoises. 

Mitigation should focus on reducing the noise-levels in these relevant frequencies.  

Conclusion 

Several alternatives concerning mitigation measures were discussed. There was no single and 

universally agreed upon outcome. There is a need for better understanding of population impacts. 

The current interim PCoD model is not optimal, and new knowledge will be gained in the coming 

years (e.g. Depons-model). Therefore the new framework and regulations should be updated 

frequently.  

 

Nonetheless the following system of mitigation measures can be proposed, based on the outcome of 

the in-depth discussion. This outcome was not presented nor discussed during the workshop. 

Therefore the presented numbers are indicative and merely to give insights in the proposed system. 

These thresholds need to be thoroughly assessed. 

Noise-level 

(dB) 

Number of turbines per plot 

117 … … … … … 53 

162 X       

163  X      

164   X     

165    X    

166     X   

167      X  

168       X 

Table 1 Noise-level thresholds during summer, fall and winter, for the relevant frequencies (t.b.d.)Noise-level 

(dB) Number of turbines per plot 

 

Noise-level 

(dB) 

Number of turbines per plot 

117 … … … … … 53 

160 X       

161  X      

162   X     

163    X    

164     X   

165      X  

166       X 

Table 2  Noise-level thresholds during spring, for the relevant frequencies (t.b.d.) 
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1.2.2 Birds & Bats 

The effects on birds and bats can be triggered in two different ways: collision with the turbine and 

displacement/ habitat loss. The findings within the framework showed that the PBR rates of 

breeding birds can be exceeded within these worst-case scenarios, so mitigating measures need to 

be put in place.  
 

Several mitigating measures are ‘on the table’, among these are the following: 

1. Start-stop procedure during mass migration (migratory birds); 

2. Increasing the cut-in wind-speed (bats); 

3. Maximizing the minimum height of the rotor-tip (breeding birds). 
 

The start-stop procedure can be an effective mitigation measure if implemented during mass 

migration of birds. This mitigation measures can be implemented in accordance with the 

precautionary principle and duty of care by the flora & fauna act. However, there is little evidence 

concerning this issue. E.g. are they attracted or disoriented by (safety) lights on the turbines? And in 

what frequency will this migration occur? In answering these question, the question which species 

need to be protected and how to define that these species are within the migration for which the 

start-stop procedure is to be carried out, needs to be addressed as well.  
 

The chance or frequency of carrying out a start-stop procedure needs to be taken into account for 

the tender-bid by the developers. The standstill of the turbines will result in loss of revenues, but 

also causes wear and tear on the turbines. Both these effects will have an impact on the business 

case. Regarding the impact on the construction of the turbine, idling or feathering of the turbine will 

have less impact on the turbine than the start-stop procedure.  
 

Increasing the cut-in wind speed to 5 or 6 meter per second during the periods in which bats 

migrate, will result in loss of revenues. However this could be an effective manner to exclude 

negative impacts on bats, this will be a relative drastic measure, given the fact that not much data is 

available on the offshore movements of bats.  
 

Concerning the measure to maximize the minimum height of the rotor-tip, the assumptions within 

the modeling are of high importance. The flight-altitudes within the models (on bird collisions) are 

divided by a coarse interval. The question was raised on whether these intervals should be updated. 

Based on these flight-altitudes, the minimum height of the rotor-tip can be set to mitigate the 

effects on targeted (protected) species.   New calculations are carried out to check whether other 

scenario’s should be titled as acceptable worst-case scenarios for either loss of habitat or bird 

collisions. Which means that both plots within the area of Borssele should be within the limits of 

these scenarios.  

1.3 Next steps 

The Environmental Impact Assessment of the first plot of Borssele will be reviewed by the 

commission for environmental assessment in the coming month. It is expected their advice will be 

published in May. The reports of the framework will be finalized in March and to be published in 
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April (www.noordzeeloket.nl and in English). Based on these final reports the decision on mitigating 

measure will be taken and translated in to the wind farm site decision. 

  



 
 
WORKSHOP  I I I  UNDERWATER NOISE  
 
 

 

20150318_REP_workshop.underwater.noise.WS.III_PON_FO  7/ 12 

 

2 Appendices 
App.1 Guiding presentation on program and workshop objectives 

Presentation by Eric Arends, Pondera Consult 

App.2 Presentation on findings Framework Ecology and Cumulation: Under water noise. 

Presentation by Aylin Erkman, Rijkswaterstaat 

App.3 Introductory presentation on DEPONS model 

Presentation by Jesper Kyed Larsen, Vattenvall. 

App.4 Presentation on daily offshore operation and possible impacts of mitigation measures 

Presentation by Eva Phillip, Vattenfall. Presentation is the outcome of a workshop with 

participants of several developing parties (Vattenfall, Eneco, DONG, E.ON). 

App.5 Presentation on findings Framework Ecology and Cumulation: Birds & Bats 
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App.1 Guiding presentation on program and workshop objectives 

Presentation by Eric Arends, Pondera Consult 

  



Final TKI Workshop  
on 

Findings of the Assessment 

framework on ecology and 

cumulation   

 
24th February 2015 



Program 
Time Subject 

9.30 – 10.00  Check-in 

10.00 – 10.20 Welcome, introduction and objectives 

10.20 – 10.45 Presentation on findings KEC underwater noise 

10.45 – 11.30 Interaction on report and findings (clarification) 

11.30 – 12.00  Presentation by the sector 

12.00 – 13.00 Lunch 

13.00 – 14.30 In-depth discussion on possible mitigation measures 

14.30 – 14.45 Wrap-up and next steps 

14.45 – 15.00 Coffee break 

15.00 – 15.30 Presentation on findings KEC birds & bats 

15.30 – 16.00 Interaction on report and findings (clarification) 

16.00 – 16.45 In-depth discussion on possible mitigation measures 

16.45 – 17.00 Wrap-up and next steps 



Workshop objectives 

The objectives of this follow-up workshop are; 

• Presenting the outcome of the assessment framework on 

cumulation concerning underwater noise and birds & bats. This 

framework is to be implemented in the ‘kavelbesluit’ (Plot 

decree) for new wind farms.  

 

• Discuss the impact, feasibility and effectiveness of regulations 

and measures with ecologists, offshore wind energy sector and 

Rijkswaterstaat in order to appoint the most feasible mitigation 

measures for the plot decree for plots I and II. 
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App.2 Presentation on findings Framework Ecology and Cumulation: Under water noise. 

Presentation by Aylin Erkman, Rijkswaterstaat 

  



Framework Ecology and 
Cumulation 



Rijkswaterstaat 

Windenergie op zee 

Legal background 
 

In accordance with European directive 2009/28/EG, the Netherlands  

need to ensure that in 2020 at least 14% of its energy is derived from 
sustainable sources. 

 

As a result the Energy agreement for  

sustainable growth (SER akkoord) was  

established. One of the decisions:  

4.450 MW at sea in 2023  

 

Result: an additional 10 large windfarms! 

 



Rijkswaterstaat 

Windenergie op zee 

Wind Energy at Sea Act 

Current legislation is not conducive to the swift realization of wind 
energy at sea. To rectify this, the Wind Energy at Sea Act was proposed.  

 

The goal of the act is the quick and efficient realization of the 4.450 MW 
wind energy at sea in 2023 as agreed upon in the Energy agreement. 

 

The act introduces “wind farm site decision” as a new tool.  

 



Rijkswaterstaat 

Windenergie op zee 

Wind farm site decision 

Not the Wind Energy at Sea Act itself but the wind farm site decision will 
prescribe where and under what conditions the wind farm may be built. 

 

Wind farms may only be built on locations designated in the National 
Water Plan (2009-2015): 

• Designated areas: Borssele and IJmuiden-Ver 

• Designated search areas: Hollandse Kust and North of the Wadden 
Islands 

 

The assessment for the effects on nature (Habitat and Birds Directive) 
will be integrated in the wind farm site decision. 

 

A permit will give a party the right to build a wind farm on a specific 
site.  



Rijkswaterstaat 

Windenergie op zee 

Why a Framework Ecology and Cumulation (KEC)? 

 

 

A Strategic Environmental Assessment was 
made for the construction and exploitation 
of the 10 planned wind farms.  

 

Recommendation from the Dutch 
Commission for Environmental  

Assessment: “Further research on 
(cumulative) effects of wind farms on birds 
and marine life is necessary for the 
implementation of Offshore Wind Farms at a 
project level.” 



Rijkswaterstaat 

Windenergie op zee 

Goals of the Framework Ecology and Cumulation 

1. Energy agreement – understanding and evaluating cumulative 
effects for implementation of the Energy Agreement 

2. Framework Offshore Wind Farms – methodology for determining 
cumulative effects of offshore wind 

3. Generic framework - methodology for determining cumulative effects 

 

Assessment for sea mammals (underwater noise), birds and bats. 

 

 The Framework will obtain official status in the 
second version of the National Water Plan, 
which will come into force in the beginning of 
2016. 



Rijkswaterstaat 

Windenergie op zee 

Subdivision of goals 

Specific to Energy Agreement 

• Understanding cumulative effects  - strategic advice 

 

Specific to the Framework Offshore Wind Farms: 

• How to assess cumulative environmental effects (initial focus on 
priority species-effect combinations)? 

• How to define maximum level of effects (in cumulation)?  

• What are the options for mitigation? 

 



Rijkswaterstaat 

Windenergie op zee 

Relation wind farm site decisions and the Framework 

The Framework will provide:  

• Understanding of the cumulative effects of implementation of wind 
energy at sea as stated in the Energy agreement - strategic advice 

 

• Evaluation of expected effectivity of mitigation measures  

 

• Advice regarding regulations for wind farm site decision (on ecology)  

 

• Overview of knowledge gaps - foundation for monitoring on wind 
farm site decisions 

 



Rijkswaterstaat 

Windenergie op zee 

Generic Framework  

 

Ambitions for 2015 and onwards: 

• Coordination with neighbouring countries (North Sea wide?)  

• Take into account MSFD indicators (when sufficiently developed)  

• Expansion with more activities (sand-extraction, fisheries, ...?) including 
assessment of effects 

• Incorporation of results of new scientific research 

 



Rijkswaterstaat 

Windenergie op zee 

Assessment underwater noise 

Assessment of the effects of pile driving on harbour porpoises and seals 

 

• Development of a methodology for the propagation of underwater 
noise and application of that method 

• Assessing cumulative effects of all wind farms to be developed 
according to Energy Agreement – different scenario’s for construction 
phase. Inclusion of foreign wind farms 

• Effects of other sources of underwater noise (seismic surveys) 

• Determination of the population size of harbour porpoises and 
harbour and grey seals (legal and ecological relevant populations) 

• Determination of population consequences (incl. PCOD) 

• Determination of acceptable maximum effect level  

• Effect-evaluation 

 



Rijkswaterstaat 

Windenergie op zee 

Proposed areas for wind energy 

4 designated ‘wind areas’: 

• Borssele 

• IJmuiden Ver 

• Hollandse Kust (6 parts) 

• North of the Wadden Islands 

Water depths 20-30 m 
 

Power to be installed ~3450 MW 

• i.e. 1150 turbines of 3 MW 

• or    690 turbines of 5 MW 

• or    430 turbines of 8 MW 
 

Construction years 2016 – 2023* 

• i.e. at least 60 to 160 piles / year 

 



Rijkswaterstaat 

Windenergie op zee 

Scenario’s 

Dutch scenario’s 

A. Construction of 2 windfarms in spring, no noise limit (worst case) 

B. Construction of 2 windfarms in spring with noise limit of 160 dB at 
750 m (German limit) 

C. Construction of 1 windfarm in spring and 1 in autumn, no noise limit 

D. Construction of 2 windfarms in autumn, no noise limit 

 

International scenario’s* 

• No noise limit 

• Noise limit of 160 dB at 750 m 

 
* single planning, based on publicly available information and the assumption that at any given time only 6 
piling vessels are available, 2 of which are assumed to be working in the Dutch wind farms 

 

 



Rijkswaterstaat 

Windenergie op zee 

Parameters of windfarm construction 

• All turbines in the planned windfarms have a capacity of 6 MW 

• Number of turbines are determined by capacity of windfarm divided 
by 6 MW 

• One foundation for every 48 hours monopile or jacket (one day of 
piling and one day of moving preparation for the next foundation) 

• Piling energy 2 MJ for monopile and 800 kJ for jacket 

 



Rijkswaterstaat 

Windenergie op zee 

Area of disturbance 

• Disturbed animals swim away until they are out of the area where 
noise is above the disturbance threshold 

• The size of the area is determined by the noise level at the bottom of 
the sea. 

• Size of the area is the average of the area under windy and calm 
conditions 

• Disturbance thresholds: 136 dB, 140 dB and 144 dB 

 



Rijkswaterstaat 

Windenergie op zee 

Acoustic propagation 



Rijkswaterstaat 

Windenergie op zee 

Disturbance days 

Disturbance days are determined by  

• the area of disturbance  

• the density of the harbour porpoise in the area 

• the number of piling days  



Rijkswaterstaat 

Windenergie op zee 

Density of harbour porpoises 

Numbers/km2  Density 



Rijkswaterstaat 

Windenergie op zee 

Interim Pcod model  

Input = harbour porpoise disturbance days 



Rijkswaterstaat 

Windenergie op zee 

Variations in parameters for PCoD runs 

• Size of vulnerable population 
– Population in subareas as in figure 

– Population in smaller areas (disturbance area around a site) 

• Duration of disturbance 
– 8 h 

– 1 day (the day of piling) 

– 2 days (the day of piling plus one day after piling) 

 



Rijkswaterstaat 

Windenergie op zee 

Interim results1 

      populatiereductie (individuen) 

scenario 
piling 

days 

porpoise disturbance 

days 

median (50% 

percentile) 

10% 

percentile 

90% 

percentile 

1 580 2.326.049 7.656 42.615 -28.783 

2 580 203.668 -2.108 35.197 -37.293 

3 580 1.572.572 6.496 44.968 -30.161 

4 580 802.261 2.661 39.898 -32.729 

5 580 2.326.049 8.990 45.522 -24.330 

6 580 2.326.049 4.773 42.057 -30.751 

7 580 4.652.098 10.310 42.982 -24.776 

8 580 775.350 2.113 38.819 -32.827 

9 580 3.145.144 12.194 43.956 -26.752 

10 580 905.803 1.124 35.798 -32.560 

11 3.709 17.103.778 53.519 94.232 10.505 

12 3.129 14.777.729 49.716 84.977 10.584 

13 3.709 6.272.563 22.969 61.458 -20.684 

14 3.709 1.791.273 4.158 41.909 -31.761 

1The interim results for the international scenario’s differ slightly from those in the final report. This is due to the use of different harbor 
porpoise density information in the UK waters. 



Rijkswaterstaat 

Windenergie op zee 

Maximum acceptable effect 

• ASCOBANS  

– Goal: reducing anthropogenic mortality of harbour porpoises to 
zero and human influence on the population to a minimum. 

– Interim goal: Restoring and/or maintaining populations at 80% or 
more of the carrying capacity 

– Criteria: Anthropogenic mortality limit of 1,7% of which 1% 
bycatch 

• Dutch continental shelf 802 or 472 animals 

 

 

   

 



Rijkswaterstaat 

Windenergie op zee 

Questions? 
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App.3 Introductory presentation on DEPONS model 

Presentation by Jesper Kyed Larsen, Vattenvall. 

  



DEPONS project - 5 min overview

RWS and industry underwater noise workshop 

24 February 2015, Utrecht



The DEPONS project

Objective:

2 |  DEPONS project overview |  Jesper Kyed Larsen  | 2015.02.24

Disturbance Effects on the Harbour Porpoise Population in the North Sea

Outcome: 

Photographer: Lars H Hansen

Disturbance effects of underwater piling noise

Facilitate a cost-effective and timely development of 
offshore wind in the North Sea in balance with a long term 

viable harbour porpoise population.



Project overview and outcomes

3 |  DEPONS project overview |  Jesper Kyed Larsen  | 2015.02.24

Response to noise

The DEPONS model

Prey distribution, NS

Movement patterns, 

NS

Densities at 

construction site

Dispersal 

mechanisms, NS

IBM model 

development, NS

Advisory panel, 

annual meetings



DEPONS and PCOD

4 |  DEPONS project overview |  Jesper Kyed Larsen  | 2015.02.24

Piling noise disturbance

Population impact

DEPONSInterim PCOD

Individuals
Expert judgement

No density dependence

Evidence
Density dependence

Available Not available – yet!



For further information

DEPONS home page: http://depons.au.dk/

Model development status report (Feb 2015):
http://dce2.au.dk/pub/SR140.pdf

5 |  DEPONS project overview |  Jesper Kyed Larsen  | 2015.02.24

Contact: Jesper Kyed Larsen (Project manager, Vattenfall), +45 2787 2857, 

Jesperkyed.larsen@vattenfall.com
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App.4 Presentation on daily offshore operation and possible impacts of mitigation measures 

Presentation by Eva Phillip, Vattenfall. Presentation is the outcome of a workshop with 

participants of several developing parties (Vattenfall, Eneco, DONG, E.ON). 

  



Regulations of underwater sound during 
foundation installation of offshore windfarms 
 
Practical implications to proposed regulation 
 
Eva Philipp, Heike Sittel  
24 February 2015 



1. Ecologically sound choice of location 
2. Reduction of the production of underwater sounds during construction 
3. Setting a limit to the number of farms that may be constructed in a year;  
4. Ensuring the pile-driving period does not coincide with the ecologically most sensitive 

period, possibly location-specific; 
5. International coordination of pile-driving periods (compose an ecologically informed, 

international ‘pile-driving agenda’ for the North Sea. 

Overview of RWS suggestions for mitigating measures of underwater sound 
during OWP installation 

UWN    -2- 

1. Offshore wind farm Lillgrund  

2. Offshore wind development plans Netherlands 2015 – 2019 3,5 GW 



General feedback 

UWN    -3- 

Basic considerations:  
 Renewable energy helps to achieve government climate change target  
 Additional restrictions will reduce investor confidence  
 Noise mitigation regulations only directed to the offshore wind farm industry 

will put an economic imbalance on this sector compared to others e.g. oil and 
gas seismic  
 A more broad scale approach also on other activities with more acute 

harm should be considered if the focus is on marine mammal protection. 
 When choosing noise mitigating regulations also the cost reduction target of 

40% according to the SER agreement needs to be kept in mind. 

3.Monopile work DanTysk windfarm 4.Installation vessel DanTysk windfarm 5.Harbour porpoise 



Approach to new regulation:  
 Certain amount of flexibility of new regulation is advocated  
 Clear, reasonable and feasible measures are necessary 
 Cost and risk of noise mitigation need to be taken into account when setting the subsidy level. 
 Evaluation and update of regulation essential to be able to take any new technical and 

scientific advancements into account  – the operator shall have the freedom to choose the 
most feasible mitigation system meeting the set requirements. 

 Costs for mitigation measures should be appropriate and proportionate to specific risks 
predicted in assessment. A too precautionary  approach can lead to much unnecessary effort/ 
costs.  

 Industry experience of challenges during offshore installation needs to be taken into account 
 The possibility to test/apply new methods should be given 
 Early transparency regulation needed for proper project planning (especially in tender system) 

 
Offshore wind industry suggests the following effective mitigation measures:  

 Ecologically sound choice of location 
 Use of acoustic deterrent devices & soft start 

General feedback 

UWN    -3- 



 To suggestion 1) Ecologically sound choice of location 

UWN     -4- 

Ecologically sound choice of location, in which the most favorable areas for (the most 
vulnerable) sea mammals, birds and/or bats are spared as much as possible in assigning the 
wind lots that will be issued; 

Practical implication 
 Responsibility lays with government 

 
 Cost saving in the long run due to limited 

requirements for mitigation measures 
and monitoring 
 
 
 

5. Little gull 



Underwater sound   -5- 

To suggestion 2)  Reducing underwater sound during construction e.g. through 
a [noise] standard or a prescribed method 1/4 

This may be realized by  
a) alternative foundation techniques to replace pile-driving and/or  
b) noise barriers, bubble screens, roofs etc. and/or 
c) other pile driving methods (e.g. ‘blue piling’) etc. 

Practical implication & cost 
 Noise mitigation and deterrence technologies have to be adapted to each project due to 

site specific constraints. The higher the variability in site parameters, the bigger the 
challenges. Learning curve for each project is necessary. 
 

 Limited proven options for noise mitigation systems for jacket foundations apart from 
bubble curtains which are less efficient at deeper water. 
 

 Limited number of suppliers for noise mitigation systems  & not all systems offshore 
tested.  
 

 Near future brings bigger turbines & different foundations  regular update with 
industry necessary. 



 To suggestion 2)  Reducing underwater sound during construction e.g. through 
a [noise] standard or a prescribed method 2/4 

Underwater sound   -5- 

Practical implication & cost 
 Installation sequence is fixed once manufacturing and construction has started. The set 

of foundations loaded on vessel is strictly planned to ensure the ship bearing capacity. 
 

 Noise mitigation systems can decrease deck space and therefore number of 
foundations transported, leading to increased installation time due to higher numbers 
of installation cycles. 
 

 Flexibility in hydrosound and c-pod measurements needed: measurements devices can 
be lost or need to be retrieved earlier than planned. Data can be lost due to damaged 
devices or disturbance noise. Storage space is limited.  
 

6. Bubble Curtain DanTysk windfarm 

7. C-PODs 

8. Installation vessel with IHC sleeve Borkum Riffgrund 



To suggestion 2) : Reducing underwater sound during construction e.g. through 
a [noise] standard or a prescribed method 3/4 

UWN    -6- 

Practical implication & cost 
 Not all foundation techniques (a), noise mitigation techniques (b) and other pile-driving 

methods (c) are proven technology yet. Innovative techniques need to be tested in 
demonstration sites or locations  - the flexibility about the potential use of a), b) and c) 
shall be on the operator. 

 
 Flexibility needed for alternative installation techniques. Installation to complete depth 

might not be completely predictable for all techniques, leading to a short-term shift to 
impulse piling.  

 
 Alternative  installation techniques   
 important that this will not be a requirement as installation techniques are always project 

specific. 
 

 More research needed to determine whether the measures are actually reducing the 
ecological impact. 
 

9. Suction bucket 



To suggestion 2: Reducing underwater sound during construction e.g. through 
a [noise] standard or a prescribed method 4/4 

UWN    -7- 

11. Without bubble curtain – only minor increase in vessel number and -time  10. With bubble curtain – increased vessel number and -time 

Practical implication & cost 
 Costs of Noise mitigation concepts (NMS system, measurements) range between 15 – 36 Mio EURO, 

equal to 10 – 30% of the total foundation installation costs.  See study Technischer Schallschutz in 
offshore Wind Bauvorhaben  

 Several additional vessels needed for noise mitigation/ measurement and increased installation time 
which increases costs and HSE risk and may also increase environmental impact. Availability of 
offshore vessels is limited.  

 Cost per day range between 150.000 – 350.000 EUR for installation vessels. 

Modified after : BSH workshop 09.10.2014 Recent findings from the implementation of noise mitigation measures in Germany 

Noise mitigation systems 
Measurement and 
evaluation 
Vessel 

Noise mitigation systems 
 
Measurement and 
evaluation 
 
Vessel 
 
Additional costs for 
modified processes 

Cost distribution of noise mitigation measure version 1 
Cost distribution of noise mitigation measure version 2 

http://www.bsh.de/de/Meeresnutzung/Wirtschaft/Windparks/Workshops/Schallschutzworkshop_10_2014/Schallschutz_in_Offshore_Wind_Bauvorhaben.pdf
http://www.bsh.de/de/Meeresnutzung/Wirtschaft/Windparks/Workshops/Schallschutzworkshop_10_2014/Schallschutz_in_Offshore_Wind_Bauvorhaben.pdf


To suggestion 3) Setting a limit to the number of farms 
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Setting a limit to the number of farms that may be constructed in a year 

Practical implication & cost 
 This responsibility must lay with 

government. Has an impact on the 
foreseen social economic benefits.  
 

 Inter-dependence of wind farms will 
increase development and construction 
risk due to unpredictable shifts in project 
schedule 
 Timeline of the wind park 

development is hard to predict. 
There is a possibility that several 
wind parks will want or need to start 
construction around the same time.    

12. SER Energy Agreement: operational capacity of 4.450 MW till 2023 

13. Monopile installation DanTysk 



To suggestion 4) No pile-driving in ecologically most sensitive period 
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Ensuring the pile-driving period does not coincide with the ecologically most sensitive 
period, possibly location-specific; 

Practical implication & cost 
 Depending on installation, piling duration is 

around 1,5-3h with 1-2 days or more pause 
between piling events. 

 Will add costs since the weather window can’t 
be used to its full extent. 

 Research needed to determine whether the 
measures are effective in reducing impact; 
species - specific.   

14. Harbour porpoise 



To suggestion 5) International coordination of pile-driving periods 
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International coordination of pile-driving periods (compose an ecologically informed, 
international ‘pile-driving agenda’ for the North Sea. 

Practical implication & cost 
 This is a long term target and cannot be 

applied for the first offshore wind sites 
 

 International studies and standards can 
help to harmonize investigations and fill 
the knowledge gaps, for example on the 
biological impact of underwater noise on 
harbor porpoise & other marine mammals  

15. Offshore wind farm DanTysk  



Further considerations  
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 Any work offshore needs to be planned into detail and has to be agreed upon with the 
different involved workers and approved by authorities, insurance, certifier etc. 
 An all-parties-agreed method statement is necessary for every work, thus 

possibilities for short-time changes are limited. 
 
 Financials: Cost per lost day of offshore work ranges between 250.000 – 350.000 EUR 

per day, plus lost revenue, plus additional costs caused by chain effect on subsequent 
work. 
 

 Depending on regulation, communication line with authorities needs to be available 
24/7. 
 

 HSE is a high priority for all companies. The introduction of any mitigation tool will in 
most cases lead to an increased HSE risk.   



Questions? 
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App.5 Presentation on findings Framework Ecology and Cumulation: Birds & Bats 

Presentation by Suzanne Lubbe, Rijkswaterstaat 

 



Framework Ecology 
and Cumulation 
 
Birds and Bats 
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Steps 

• Same steps as underwater 
noise: 
– Pressures 

– Cumulation with other windfarms 
(national and international) 

– Cumulation with other pressures 
(shipping) 

– Calculated effects next to PBR 

– Mitigation 
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Pressures 

• OWF: presence of OWF 
 habitat loss for certain seabirds 

 barrier effects for coastal birds moving out to sea and back 

 

• OWF: rotation of rotor blades: 
 collision risks for seabirds and migrating ‘land’birds 

 collision risk for bats 

 

• Shipping 
 habitat loss for certain seabirds 

 
• Pressures can be summed 
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Cumulative impact scenario 

• Southern North Sea 

• All planned OWF untill 2023 
– Ca 8.000 turbines 

– Ca 37 GW 

 

• Configuration/lay-out: 
‘worst case´ 
– 4 MW turbines for habitat loss 

(SER wind farms) 

– 3 MW turbines for collision 
risk modelling 
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Bird Densities 

• Databases 
– ESAS ship 

– ESAS fly 

– MWTL fly 

 

• inverse distance weighting 
(IDW) 

 

• Results: bird density maps 

Dec - Jan 

Feb - Mar 
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Birds: Habitat Loss 

• Overlap density maps & cumulative scenario 

 

• Assumption: 10% mortality of ‘displaced’ seabirds (Bradbury et 
al., 2014) 

 

• Maximum impacts on common guillemot: 

    3.464 individuals ~ 0,13 * PBR 

 

• All other seabirds < 0,1*PBR 
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Birds: Collision Risk Modelling 

• Two different model approaches:  

– SOSS Band model (Band 2012) 

– Bradbury et al., 2014 

 

• Different output from the different models 
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Birds: Collision Risk Modelling 
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Birds: Collision Risk Modelling 

• Two different model approaches:  

– SOSS Band model (Band 2012) 

– Bradbury et al., 2014 

 
• Different output from the different models 

 

• Bird Directive: precautionary principle: worst case 

• Band model output will be used for decision-making 
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Birds: Collision Risk Modelling - Band Model 

• Most species < 0,10*PBR  

 

• Some 0,10-0,6*PBR (northern gannet, kittiwake, tundra swan, curlew, black tern) 

• 3 species of gulls impacts near or over 
PBR  
– Lesser black backed gull (3*PBR) 

– Great black backed gull, (1,5*PBR) 

– Herring gull (0,8*PBR) 

 

• BUT: gull densities highly associated 
with fisheries 
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Dealing with peaks in counts  

• Redistribute gull-peaks over the supposed area from which 
they were attracted 

 

• Gull-peaks: 10 birds / km2 (per species) ~ 3 times average 

– Mostly marked as fisheries related gulls 

– 5 - 20% of data 

 

• Redistribute over 25 km  
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Dealing with peak in counts: recalculations 

• Maximum impacts: 

– Lesser Black Backed Gull 

– Reduction of impact, but still more than PBR 

– Note: Herring Gull! 

 

 

 

 

 

 

 

 

 
 

• Next Steps: insight in different turbine types: 3 – 10 MW 

 

 

 

Peak count Species Total n collisions applicable % collision/ Ornis criterion % collision/

correction southern North Sea PBR PBR 1% of annual 1% annual mort.

mortality 

yes LBBG 13938 7560 184.37% 220 6335.45%

yes EHG 5845 4184 139.70% 531 1100.75%

yes GBBG 4659 4144 112.43% 107 4354.21%

no LBBG 23674 7560 313.15% 220 10760.91%

no EHG 3381 4184 80.81% 531 636.72%

no GBBG 5441 4144 131.30% 107 5085.05%
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Possible effects on Bats 

• ‘massive’ gap in knowledge 

 

• Research from OWEZ OWF: 
– Max 3 species, min 1 species 

(Nathusius' pipistrelle ) 

– Only spring and fall 

– Mostly < 8 m/s 

 

• Collision and disbalance, 
both lethal 
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Possible effects on bats 

• Assumption 1 bat a year per turbine 

 

• Assumed potential effect more than 
PBR 

 

• Research needed 
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Conclusions: 

• Seabirds:  

– PBR exceeded for 3 gullspecies  

– Impact of Collision Risk > Habitat Loss (at least untill 2023) 

 

• Migrating ‘land’birds:  

– Max 0,4-0,6 * PBR in scarce species 

 

• Migrating bats:  

– Assumed maximum impact near/over PBR 

– Knowledge gaps: occurrence, trends, numbers, behaviour at sea 
and wind farms  

 

• Significant impact possible (collison of seabirds and bats) 
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Possible Mitigation Measures 

• Birds: 
– Insight in different turbine types: 3 – 10 MW 
• Gulls: 10 MW 20% impact compared to 3 MW 

• Limits to turbine types (?) 

– Start/Stop procedure during massive migration 

 

• Bats: 
– Cut in speed at certain periods (> 4 m/s (?)) 

– Monitoring 
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Questions? 
 


