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1 INTRODUCTION 

1.1 Project Summary  

1. Offshore Wind Power Limited (OWPL) (‘the Applicant’) is proposing the development of the 

West of Orkney Windfarm (‘the Project’), an Offshore Wind Farm (OWF), located at least 23 

kilometres (km) from the north coast of Scotland and 28 km from the west coast of Hoy, 

Orkney (Figure 1-1). 

Figure  1 - 1 .  Locati on  of  the We st  of  Orkney  Win dfarm O ption Agree me nt Are a (O AA) 
and E x port  Ca ble  C orri dor (EC C)  which togeth er,  comprise  the  Offsh ore  Project  Area.   

 

2. The Offshore Project will comprise up to 125 wind turbine generators (WTGs) with fixed-

bottom foundations and up to five Offshore Substation Platforms (OSPs). The area within 

which the WTGs, OSPs and associated infrastructure will be located is the Option Agreement 

Area (OAA). The OAA covers an area of 657 km2. The export cables will be located within the 

Export Cable Corridor (ECC), with landfall options at Greeny Geo and/or Crosskirk in Caithness 

(Figure 1-1).  The OAA and ECC together comprise the offshore Project area. 

3. The Applicant submitted an application for consent under Section 36 of the Electricity Act 

1989 and Marine Licences under Part 4 of the Marine (Scotland) Act 2010 and the Marine and 

Coastal Access Act 2009 to Scottish Ministers in September 2023 for the offshore 

components of the Project seaward of Mean High Water Springs (MHWS). 
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4. In accordance with relevant EIA Regulations1, an Offshore Environmental Impact 

Assessment (EIA) Report was submitted to Marine Directorate – Licensing Operations Team 

(MD-LOT) as part of the Applicant’s consent application (the ‘Offshore EIA Report’). A Report 

to Information Appropriate Assessment (RIAA) was also submitted as part of the Offshore 

Application to provide the Competent Authority (MD-LOT) with the information required to 

assist them in undertaking an Appropriate Assessment (AA) for the offshore Project as 

required under the Conservation (Natural Habitats & c.) Regulations 1994 (as amended), the 

Conservation of Marine Habitats and Species Regulations 2017 and The Conservation of 

Habitats and Species Regulations 2017 (as amended) (hereafter referred to as the ‘Habitats 

Regulations’). 

5. Following the review of the Applicant’s application, and upon receipt of representations 

from consultees, MD-LOT issued a request for Additional Information on offshore 

ornithology. This report is part of the Ornithology Additional Information (OAI). 

1.2 Relationship between the original application and the OAI 

6. The Ornithology Additional Information (OAI) (see Introduction to the Additional 

Ornithology Information for structure of OAI and list of all reports) includes: 

• an Addendum to the Offshore EIA Report in the form of a revised EIA chapter for 

Offshore and Intertidal Ornithology. All ornithology information in this report should 

be read in place of information in the original EIA chapter; 

• an Addendum to the RIAA. All ornithology information in this report should be read in 

place of information in the original RIAA (with the exception of information on pre-

application consultation); 

• a set of nine technical appendices. This Appendix 3 - EIA and HRA: Collision Risk 

Modelling Technical Report is one of the nine technical appendices. These reports 

entirely replace the original Supporting Study 12: Offshore Ornithology Technical 

Supporting Study.  

7. NatureScot’s pre- and post-application Project-specific advice and online guidance notes2 

were followed throughout the OAI. To demonstrate this, reference to NatureScot’s guidance 

and advice is made throughout the OAI, either in the text or in separate text boxes. 

 

1.3 Purpose of this Report 

8. This report provides information on estimated collision mortality arising from seabirds 

colliding with wind turbine generators (WTGs) during Project operation. The report also 

describes methods and parameters used to generate these estimates. 

 
1 The relevant EIA Regulations include the Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2017, 
the Marine Works (Environmental Impact Assessment) (Scotland) Regulations 2017, and the Marine Works (Environmental 
Impact Assessment) Regulations 2007. 
2 Guidance Note 1: Guidance to support Offshore Wind Applications: Marine Ornithology - Overview | 
NatureScot 

https://www.nature.scot/doc/guidance-note-1-guidance-support-offshore-wind-applications-marine-ornithology-overview
https://www.nature.scot/doc/guidance-note-1-guidance-support-offshore-wind-applications-marine-ornithology-overview
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9. Collision estimates were generated using 24 months of digital aerial survey data, using 

avoidance rates and other biometric data provided by NatureScot. The report presents the 

monthly, seasonal and annual estimated collisions, used in the subsequent stages of the 

impact assessments, for kittiwake, great black-backed gull, Arctic tern, great skua and 

gannet. 

1.4 Terminology 

10. The following terminology is used in this report: 

• Option Agreement Area (OAA): this is the area within which WTGs and other offshore 

Project infrastructure will be installed;  

• Export Cable Corridor (ECC) is the area from the OAA to the landfall site in which the 

export cable will be placed; 

• Offshore Project area comprises the OAA and ECC; 

• OAA plus 2 km buffer: This includes a 2 km wide ‘zone of influence’ around the OAA, 

allowing for changes in bird behaviour (e.g. disturbance/displacement) in the vicinity 

of the OAA; 

• OAA plus 4 km buffer: the OAA plus 4 km buffer was the area used for characterising 

baseline seabird numbers and distribution for the Project (see Appendix 1 - EIA and 

HRA: Baseline Site Characterisation Technical Report); 

• WTG: Wind Turbine Generator. 
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2 METHODS 

2.1 Summary of species at risk of collision  

11. NatureScot, in Guidance Note 63, advised that collision risk and distributional responses (i.e. 

displacement and barrier effects) are the primary impact pathways for marine birds. As 

explained in the HRA Screening Report (refer to Appendix 2 - HRA: HRA Screening Technical 

Report), great black-backed gull and great skua were screened in for collision impact 

pathways, whereas Arctic tern, gannet and kittiwake were screened in for both collision and 

displacement impact pathways (refer to Appendix 4 - EIA and HRA: Displacement Technical 

Report for more information on displacement impacts).  

12. The following species were identified as being at risk of collision with WTGs during Project 

operation: 

• Arctic tern (Sterna paradisaea); 

• European storm petrel (Hydrobates pelagicus); 

• Northern gannet (Morus bassanus); 

• Great black-backed gull (Larus marinus); 

• Great skua (Stercorarius skua); 

• Herring gull (Larus argentatus); 

• Black-legged kittiwake (Rissa tridactyla); 

• Manx shearwater (Puffinus puffinus); 

• Migratory species. 

13.  European storm petrel and Manx shearwater generally fly too low to be at collision risk 

height, other than a possible increased risk of collision if attracted to lighting on WTGs. These 

two species were assessed using a qualitative approach in the Addendum to the RIAA and 

the Addendum to the Offshore EIA Report.  

14. Herring gull are considered to be at risk of colliding with WTGs (Furness et al., 2013). However, 

no collision risk modelling was undertaken for herring gull as this species was recorded at 

very low densities in the OAA. Of the 27 monthly digital aerial surveys, herring gull were only 

recorded in flight in the OAA on three surveys and at a maximum density of 0.02 birds/km2. 

Any herring gull collision mortality would be so low that no collision risk modelling was 

required to assess this impact for this species. 

15. Collision risk for migratory species was not assessed quantitatively, as the work funded by 

the Scottish Government’s Marine Directorate to develop a migratory collision risk model 

and strategic study of migratory species collision mortality, has not yet been published. A 

 
3 Guidance Note 6: Guidance to support Offshore Wind Applications - Marine Ornithology Impact Pathways for Offshore Wind 
Developments | NatureScot. 

https://www.nature.scot/doc/guidance-note-6-guidance-support-offshore-wind-applications-marine-ornithology-impact-pathways
https://www.nature.scot/doc/guidance-note-6-guidance-support-offshore-wind-applications-marine-ornithology-impact-pathways
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qualitative assessment of collision risk for migratory species was undertaken in the 

Addendum to the RIAA and Addendum to the Offshore EIA Report. 

16. Collision risk modelling was undertaken for kittiwake, great black-backed gull, Arctic tern, 

great skua and gannet to estimate monthly, seasonal and annual collision mortalities for 

these five species.  

2.2 Collision Risk Modelling 

2.2.1 Deterministic and stochastic collision risk models 

17. Until recently, deterministic collision risk modelling was undertaken using Microsoft Excel 

spreadsheets, implementing the model developed by Band (2012). The Band (2012) approach 

is a simple deterministic model that calculates the probability of a bird of a certain size 

moving at a set speed through a wind turbine rotor, being struck by a turbine blade of a 

certain size and moving at a set speed. An avoidance rate is then applied to account for 

avoidance behaviour undertaken by a bird when reacting to the offshore wind farm, turbine 

or blade. 

18. A stochastic implementation of the Band (2012) model, written in ‘R’, was developed by 

Masden (2015) which was further refined by McGregor et al., (2018) and is referred to as the 

stochastic collision risk model (also known as StochLAB). Caneco (2022) made further 

updates and made several changes to improve model functionality (pers. com. Carl Donovan) 

to produce the most recent version of the model, known as ‘sCRM’. This version is available 

as an online shiny app4 and is the tool recommended by NatureScot for calculating collision 

mortality (see NatureScot Guidance Note 75). 

 

2.2.2 Model options 

19. Band (2012) proposed assessing collision risk under three model options: 

• Option 1 – Basic model: use of site-specific information on bird flight height 

distributions; 

• Option 2 – Basic model: use of generic flight height distributions; 

 
4 sCRM (shinyapps.io). accessed 6th June 2024 
5 Guidance Note 7: Guidance to support Offshore Wind Applications: Marine Ornithology - Advice for assessing collision risk 
of marine birds | NatureScot. 

NatureScot Guidance Note 7 (2023):  

 

We advise the use of: 

 

the 2022 update to the sCRM tool shiny app (Caneco 2022). This update should also be used to run 

deterministic output (with seed specified to enable repeatability). We require that outputs for 

both stochastic and deterministic CRM are presented using this tool.  

https://dmpstats.shinyapps.io/sCRM/
https://www.nature.scot/doc/guidance-note-7-guidance-support-offshore-wind-applications-marine-ornithology-advice-assessing
https://www.nature.scot/doc/guidance-note-7-guidance-support-offshore-wind-applications-marine-ornithology-advice-assessing
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• Option 3 – Extended model: risk of a bird colliding with a blade varying across a turbine 

blade at different points, using generic flight height distributions. 

20. NatureScot, in Guidance Note 76 advised that Options 2 and 3 should be modelled and results 

presented for each CRM species. However, NatureScot has subsequently advised 

(NatureScot letter dated 27 March 2024) that only Option 2 should be presented, i.e. use of 

the Basic model with a generic flight height distribution (Johnston et al., 2014). Therefore, 

only Option 2 for the deterministic and stochastic CRMs were used to generate collision 

estimates, presented in this report. 

 

2.3 Collision risk modelling input parameters 

21. Collision risk models (CRM) require input information on densities of birds in flight, 

behavioural and physical characteristics of each bird species and wind farm/turbine 

properties. 

2.3.1 Density of birds in flight in the offshore Project area 

22. CRMs estimate the number of collisions for each calendar month. To do this, the CRM needs 

an estimate of density of birds in flight in the OAA, by calendar month. Consequently, surveys 

conducted in the same calendar month in different years need to be combined to generate 

a single estimate of density of birds in flight for that month. 

 

23. Density estimates of birds in flight were derived from digital aerial surveys of the OAA. The 

full digital aerial survey period was July 2020 to September 2022. However, NatureScot 

advised to only use data from complete seasons, starting in March or October and 

consequently to use 24 months of data (NatureScot letter dated 27 March 2024 and 

 
6 Guidance Note 7: Guidance to support Offshore Wind Applications: Marine Ornithology - Advice for assessing collision risk 
of marine birds | NatureScot. 

NatureScot letter (27 March 2024): 

 

When running CRM we only require: 

o Most likely scenario (MLS) – option 2 (using the generic flight height dataset) 

o Worst case scenario (WCS) – option 2 (using the generic flight height dataset) 

NatureScot Guidance Note 2 (2023):  

We advise that baseline characterisation should comprise two years of monthly surveys. Surveys 

should commence either at the start of the breeding season or the non-breeding season but not 

mid-way through a season, (i.e. surveys should commence in either March or October).   

 

NatureScot letter (27 March 2024): 

We agree with the approach to only use the 24 months of data collected from the start of the 2020 

non-breeding season. 

https://www.nature.scot/doc/guidance-note-7-guidance-support-offshore-wind-applications-marine-ornithology-advice-assessing
https://www.nature.scot/doc/guidance-note-7-guidance-support-offshore-wind-applications-marine-ornithology-advice-assessing
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NatureScot consultation meeting, 28 May 2024). Consequently, data from surveys carried out 

in July, August and September 2020 were not used in collision risk modelling. 

24. An estimated monthly mean density and standard deviation (SD) was derived for each of the 

12 calendar months from the 24 surveys carried out during October 2020 to September 2022. 

Note, no survey was carried out in January 2022 due to adverse weather conditions. Instead, 

two surveys were carried out in February 2022, one on 18 February and one on 26 February. 

The first survey (18 February 2022) was allocated to January to replace the missing survey. 

25. Monthly mean densities and SDs were derived from the individual survey estimates using 

bootstraps. Each individual design-based estimate for each of the 24 surveys has a set of 

1,000 bootstrap resampled density estimates (see Appendix 1 - EIA and HRA: Baseline Site 

Characterisation Technical Report for more details and Annex 1N for bootstrapped 

resampled density estimates). The bootstrapped resampled density estimates from each 

survey carried out in that calendar month were collated and a mean and standard deviation 

taken of all bootstrap estimates. For example, to derive a mean density and SD of birds in 

flight in the OAA for the calendar month of July, the 1,000 bootstrapped density estimates 

from the July 2021 survey and July 2022 survey were appended into a single data set of 2,000 

values. The mean and SD of those 2,000 bootstrap estimates was then taken. This approach 

to calculating the SD when combining two surveys better reflects the range of variation in 

density across the two original surveys.  

26. The mean density of birds in flight in each calendar month was used in the deterministic 

(Band) CRM. The bootstrap approach was used to capture uncertainty in density estimates 

in stochastic CRM, in the Caneco shiny app, sCRM. The tool uses 1,000 bootstrapped density 

estimates in a particular calendar month to generate a mean collision estimate and a measure 

of uncertainty around that collision estimate, e.g. standard deviation. To generate a set of 

1,000 bootstrapped density estimates to input into the sCRM, from the two surveys (e.g. July 

2021 and July 2022), the bootstrapped density estimates from each of the two surveys were 

appended, to create 2,000 bootstrap estimates for each calendar month, e.g. July. A subset 

of 1,000 of these was randomly selected and used as the density inputs for sCRM. These are 

provided in Annex 3D to enable the sCRM to be rerun. 

2.3.2 Flight heights 

27. For a bird to collide with a turbine, it needs to be flying at collision height, i.e. within the rotor 

swept area. NatureScot’s Guidance Note 77 recommends using generic flight heights 

(Johnston et al., 2014, with associated corrigendum). This approach was used in the collision 

risk modelling.  

 
7 Guidance Note 7: Guidance to support Offshore Wind Applications: Marine Ornithology - Advice for assessing collision risk 
of marine birds | NatureScot. 

https://www.nature.scot/doc/guidance-note-7-guidance-support-offshore-wind-applications-marine-ornithology-advice-assessing#5.+Flight+height
https://www.nature.scot/doc/guidance-note-7-guidance-support-offshore-wind-applications-marine-ornithology-advice-assessing#5.+Flight+height
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2.3.3 Avoidance rates 

28. Once the risk of a bird colliding with a turbine blade has been calculated, this is adjusted to 

account for avoidance behaviour by a bird as it approaches the wind farm (macro avoidance), 

the turbine (meso avoidance) or the blade (micro avoidance).  

29. Collision estimates are highly sensitive to the avoidance rate used in CRM (Chamberlain et al., 

2006) and avoidance rates recommended by NatureScot have been adjusted several times 

over the years, as new evidence has become available.  NatureScot provided new avoidance 

rates for collision risk modelling in an (email dated 4 June 2024). These were used in collision 

risk modelling and are presented in Table 2-1. 

30. On 15th August 2024, the SNCBs released the Joint advice note from the Statutory Nature 

Conservation Bodies (SNCBs) regarding bird collision risk modelling for offshore wind 

developments 2024 (JNCC et al., 2024). This joint advice note recommends use of slightly 

different avoidance rates to those recommended by NatureScot, in their Project-specific 

advice of 4 June 2024. On 15th August 2024, the Applicant was close to finalising the reports 

comprising the OAI and a full reassessment of collision mortality and associated apportioning 

of impacts to SPAs and rerunning of PVAs was not possible. Consequently, the collision 

mortality presented in this report is informed by avoidance rates provided in NatureScot’s 

advice of June 2024 and not the SNCB advice note of August 2024.  

2.3.3.1 Gannet macro-avoidance 

31. There is evidence that gannet strongly avoid flying through offshore wind farms, i.e. that this 

species has high macro avoidance (Pavet et al., 2023). NatureScot’s current advice is that they 

will accept a macro avoidance adjustment to densities of gannets in flight for the non-

breeding season only and not for the breeding season (NatureScot letter dated 27 March 

2024). However, no macro avoidance adjustment was applied when estimating gannet 

collisions, for either the breeding or non-breeding season. NatureScot were content with this 

approach when discussed at a post-application weekly consultation Meeting (14 May 2024). 

NatureScot letter (27 March 2024): 

 

When running CRM we only require: 

o Most likely scenario (MLS) – option 2 (using the generic flight height dataset) 

o Worst case scenario (WCS) – option 2 (using the generic flight height dataset) 
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2.3.4 Bird biometrics 

32. Collision risk models also require information on bird biometrics, such as flight speed and 

whether flight is flapping or gliding, body length and wingspan.  

33. NatureScot have provided recommended biometrics and avoidance rates to the Project, by 

email (dated 4 June 2024). The biometrics and avoidance rates used in collision risk modelling 

are presented in Table 2-1.  

NatureScot letter (27 March 2024): 

 

With regards to the work undertaken by Natural England around macro-avoidance for  

gannet, we are not currently in a position to adopt the full recommendations of this work,  

we do however accept the outputs for gannet during the non-breeding season. 

 

NatureScot Post-application Weekly Consultation Meeting (14th May 2024) 

 

SO asked for clarity on NatureScot’s recommendations re macro-avoidance for gannet. AR 

confirmed that whilst NatureScot have not published advice on this yet, NatureScot would accept 

an adjustment to input densities to CRM in the non-breeding season to accommodate gannet 

macro avoidance behaviour. SO indicated the OAI would not be applying any macro-avoidance 

adjustment for gannet during the breeding or non-breeding season.   
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Table  2-1  Spe cies  bi ometri cs ,  inc lu ding  Noctu rna l  Activ i ty  Factor  (NAF )  a nd av oidan ce rate s  (AR) used  in  stochas t ic  an d de termini st i c  
CRMs to ge nera te col l i s ion  es timate s.  These para mete r va lues we re provi ded by Na tu re Scot (by  emai l  4  June 2 024 ) a nd di ffe r  s l i ght ly  to  
the more  recent  parameter va lues  provide d in  the  SNCB Joint  Advice  Note  ( JNCC  e t a l . ,  2024 ).  

Species  
Band (deterministic 
CRM) AR a 

Stochastic CRM 
AR - mean (SD) b 

Body length mean 
(metres) (SD) c 

Wingspan mean 
(metres) (SD) c 

Flight speed 
mean (m/s) (SD) d 

NAF mean 
(SD) e 

Flight type: 
Flapping or Gliding  

% of flights 
upwind  

Kittiwake  0.9924  0.9928 (0.0003)  0.39 (0.005)  1.08 (0.0625)  13.1 (0.4)  0.5 (0)  Flapping  50  

Great black-
backed gull  

0.9936  0.9939 (0.0004)  0.71 (0.035)  1.58 (0.0375)  13.7 (1.2)  0.5 (0) Flapping  50  

Arctic tern  0.9902 0.9907 (0.0004) 0.34 (0.005) 0.8 (0.025) 10.9 (0.9)  0.125 (0) Flapping  50  

Great skua  0.9902 0.9907 (0.0004) 0.56 (0.0375) 1.36 (0.04) 14.9 (1.825)  0 (0) Flapping  50  

Gannet  0.9924  0.9928 (0.0003)  0.94 (0.0325)  1.72 (0.0375)  14.9 (0)  0.08 (0.1)  Gliding  50  
a. Avoidance Rates for the Band model, i.e. deterministic CRM, are those presented in Appendix 1, Table 1 of NatureScot’s letter dated 27 March 2024. The ‘All gulls and terns rate’ was used 
for Arctic tern.  
b. Avoidance Rates for the stochastic CRM are those presented in Appendix 1, Table 2 of NatureScot’s letter dated 27 March 2024. The ‘All gulls and terns rate’ was used for great skua and 
Arctic tern.  
c. Body length and wind span biometrics were from Snow & Perrins, 1988. 
d. All flight speeds were from Alerstam et al., 2007, except for gannet and Arctic tern, which were from Pennycuick, 1997. 
e. All nocturnal activity factors were based on Garthe & Hüppop, 2004, except gannet which is from Furness et al., (2018). 
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2.3.5 Wind farm and turbine inputs 

34. Collision risk models also need input information on the wind farm, the number of turbines 

and properties of the individual turbines, as well as the proportion of time that the wind farm 

is operational, i.e. removing collision risk for periods of downtime when turbines are not 

turning. 

35. The Project will comprise up to 125 WTGs. However, the exact WTG model has not yet been 

confirmed. Multiple WTG design options are currently under consideration for the offshore 

Project. This flexibility is required to ensure the supply chain options at the point of 

construction can be met. The WTG design options under consideration are defined by their 

rotor diameter. In the original application, five WTGs were considered. However, NatureScot, 

in their letter of 27 March 2024, recommended that estimated collision for only the Most 

Likely Scenario (MLS) and Worst Case Scenario (WCS) should be presented. Table 2-2 

presents details of the WTG specifications. 

Table  2-2.  Wind fa rm a nd turbine s peci f ica ti ons u sed in  the col l is i on  r is k mode l l ing ,  
for  the MLS and  the WCS  

Input parameter MLS WCS 

Number of turbines 125 125 

No. of rotor blades 3 3 

Maximum chord (m) 8.5 9 

Rotor diameter (m) 265 330 

Rotor radius (m) 132.5 165 

Mean RPM ± SD 7.23 ±0.36 5.80 ± 0.29 

Mean blade pitch (°) ± SD 6.5 ± 1.75 6.5 ± 1.75 

Hub height above Highest 
Astronomical Tide (m) 

157.2 189.7 

Lower blade tip height (i.e. air gap) 
above HAT* (m) 

24.7 24.7 

Wind availability per month (%) 90.5 90.5 

Mean downtime per month (%) 3.61 3.61 

Latitude (°) 58.9 58.9 

Wind Farm Width (km) 26.12 26.12 

Tidal offset (m) 2.35 2.35 

*HAT = Highest astronomical tide 

2.3.6 Seasons 

36. Monthly estimates of collisions were summed to provide seasonal and annual collision 

estimates. For each species, the months allocated to each season were defined according to 

NatureScot Guidance Note 98 and the Biologically Defined Minimum Population Scale 

(BDMPS) seasons (Furness, 2015).  

37. Seasonal collision estimates were derived by summing collision estimates for all calendar 

months in that season. Where a season was split between the breeding and non-breeding 

season (e.g. April for kittiwake), the collision estimate for that calendar month was halved 

and assigned equally between the breeding and non-breeding seasons.  
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38. Where BDMPS seasons overlapped with the NatureScot breeding season, the mortality in 

that month was allocated to the breeding season rather than the non-breeding season, as 

per NatureScot advice (consultation meeting, 21 May 2024).  

39. Annual collision estimates were found by summing collision estimates across all 12 calendar 

months. 

Table  2-3 .  De fini t i ons of  breedin g an d n on -bre eding se as ons  accordi n g to Na tu re Scot 
Guidan ce Note  9 8 and B DMPS seas on s a ccordin g to Fu rness  (2 01 5) .  

Species 

NatureScot seasons 

 (Guidance Note 9) 

BDMPS Seasons  

(Furness, 2015) 

Breeding season 
Non-breeding 
season 

Spring 
migration 

Autumn 
migration 

Winter 

Kittiwake 
Mid-April to 
August 

September to 
mid-April 

January to 
April 

August to 
December 

n/a 

Great black-
backed gull 

April to August 
September to 
March 

September to March (single non-breeding BDMPS 
season) 

Arctic tern May to August 
September to 
April 

Late April to 
May 

July to early 
September 

n/a 

Great skua 
Mid-April to mid-
September 

Mid-September 
to mid-April 

March to 
April 

August to 
October 

November to 
February 

Gannet 
Mid-March to 
September 

October to mid-
March 

December to 
March 

September to 
November 

n/a 

 
8 Guidance Note 9 - Guidance to support Offshore Wind Applications: Seasonal periods for Birds in the Scottish Marine 
Environment | NatureScot. 

NatureScot consultation meeting advice (21 May 2024): 

 

Breeding and non-breeding seasons are identified as follows: 

• Breeding season: birds are strongly associated with nest site – nesting, egg laying, 

provisioning young 

• Non-breeding season: birds are more widely dispersed and not strongly associated with 

nest site. This period subsumes the ‘breeding site attendance’ periods defined in NS seasonal 

definitions guidance 

Non-breeding season apportioning is dependent on information within BDMPS (Furness 2015). 

Where Furness seasons overlap with NS breeding seasons Furness seasons should be 

foreshortened. For some species Furness identifies a single non-breeding (winter) period, for 

others there are also autumn and spring migration BDMPS which should be used. 

  

For example, for gannet: 

NS breeding site attendance period second half of Feb and first half of March becomes part of the 

non-breeding season. Main breeding season is as per NS guidance second half of March- end of 

Sept. Furness BDMPS for gannet is divided into separate Autumn and Spring migration periods 

Sept-Nov and Dec-Mar. The Spring period is foreshortened to exclude the second half of March to 

align with NS guidance. There is no migration-free winter period for gannet. 

https://www.nature.scot/doc/guidance-note-9-guidance-support-offshore-wind-applications-seasonal-periods-birds-scottish-marine
https://www.nature.scot/doc/guidance-note-9-guidance-support-offshore-wind-applications-seasonal-periods-birds-scottish-marine
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Table  2-4.  Su mmary  ta ble  de scribi ng col l i s ion r is k mode ll ing  para me ters .  

 Details of CRM 

Collision Risk Model sCRM 

Tool version 
Caneco (2022) shiny app v0.1.1 run online on 26th May and 6th 
June 2024 

Seed run number 100 

Model option Option 2 (using the generic flight height dataset) 

Approach for estimating 
variability in monthly density data 

Bootstrap approach 

Input flying bird density data 
1,000 resampled bootstrapped estimates (derived from 
individual surveys in each calendar month, available in Annex 
3A: survey densities and calendar month densities) 

Wind farm and turbine 
parameters* 

Most Likely Scenario Worst Case Scenario 

No. of turbines 125 125 

Rotor diameter (m) 265 330 

Avoidance rate** Deterministic (Band) CRM Stochastic CRM Mean (SD) 

Kittiwake 0.9924  0.9928 (0.0003)  

Great black-backed gull 0.9936  0.9939 (0.0004)  

Arctic tern 0.9902 0.9907 (0.0004) 

Great skua 0.9902 0.9907 (0.0004) 

Gannet 0.9924  0.9928 (0.0003)  

* see Table 2-2 for full list of turbine and wind farm parameters 
** see Table 2-1 for full list of bird biometrics 
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3 RESULTS 

3.1 Monthly mean densities of birds in flight by calendar month 

40. An input to CRM is density of birds in flight in each calendar month. The format for the sCRM 

input is 1,000 bootstrap resampled estimates whereas deterministic (Band) CRM uses mean 

density of birds in flight. The 1,000 bootstrap estimates are provided in Annex 3D: 

bootstrapped densities inputs to CRM. Mean and SD of monthly density of birds in flight is 

presented in Table 3-1. 

Table  3-1  M on th ly  mean  densi ty  e sti ma tes  and SDs ,  in  pare nthe ses,  of  birds i n  f l i ght  
in  the  O AA by ca lend ar  mon th.  
Va l ue s  a re  t he  me a n  a nd  S D o f  a l l  b o o t st r a p  e st i ma t e s  f r o m  t he  t w o  di g i t a l  a e r i a l  s ur ve y s  c a rr i e d  
o ut  i n  t ha t  c a le nd a r  mo nt h.  T he  me a n  de n si t i e s  w e r e  i np ut s  t o  de t e r mi ni st i c  ( B a n d)  C R M.  

 Mean and SD density of birds in flight within the OAA (birds/km2)  

Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Kittiwake 
0.07 

(0.03) 
0.23 

(0.16) 
0.86 

(0.29) 
0.28 

(0.16) 
0.07 

(0.05) 
0.04 

(0.02) 
0.63 

(0.68) 
0.01 

(0.01) 
0.13 

(0.13) 
0.63 

(0.18) 
0.2 

(0.09) 
0.05 

(0.02) 

Great 
black-
backed 
gull 

0.04 
(0.03) 

0.04 
(0.03) 

0 
(0.01) 

0  
(0) 

0  
(0) 

0.01 
(0.02) 

0  
(0) 

0  
(0) 

0  
(0) 

0.01 
(0.01) 

0.06 
(0.04) 

0.09 
(0.08) 

Arctic 
tern 

0 (0) 0 (0) 0 (0) 0 (0) 
0.01 

(0.01) 
0.07 

(0.12) 
0.01 

(0.02) 
0.01 

(0.01) 
0 (0) 0 (0) 0 (0) 0 (0) 

Great 
skua 

0 (0) 0 (0) 0 (0) 
0.03 
(0.03) 

0 (0) 0 (0) 
0.01 
(0.01) 

0.01 
(0.01) 

0 (0) 0 (0) 0 (0) 0 (0) 

Gannet 
0.01 

(0.01) 
0.07 

(0.04) 
0.13 
(0.1) 

0.3 
(0.08) 

0.24 
(0.16) 

0.21 
(0.06) 

0.3 
(0.07) 

0.32 
(0.28) 

0.49 
(0.22) 

0.58 
(0.11) 

0.01 
(0.01) 

0.03 
(0.02) 

 

3.2 Collision Estimates 

3.2.1 Overview 

41. The species with the highest estimated collisions was kittiwake, with an annual WCS sCRM 

estimate of 56 birds. Gannet had slightly lower estimated collisions with an annual WCS sCRM 

estimate of 45 birds. Great black-backed gull had considerably fewer estimated collisions, at 

an annual WCS sCRM estimate of 12 birds. Arctic tern and great skua had very low estimated 

annual collisions with a maximum of only 0.4 bird collisions, for both species. See Table 4-1 

for seasonal and annual summaries of estimated collision mortality.  

3.2.2 Kittiwake 

42. Table 3-2 and Table 3-3 provide monthly and annual estimated collisions for kittiwake, based 

on the stochastic CRM and deterministic CRM, respectively. Only the MLS and WCS using 

Option 2 in the CRM are presented, as advised by NatureScot (letter dated 27 March 2024).  

43. Stochastic CRM estimated collisions were 52.7 (MLS) and 56.0 (WCS) kittiwakes per annum 

(Table 3-2). By comparison, deterministic CRM estimated collisions were higher, at 55.8 

(MLS) and 59.3 (WCS) kittiwakes per annum (Table 3-3). 
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44. Estimated collisions were highest in March, July and October (Table 3-2). The July peak could 

be attributed to young birds fledging. However, zero records of juvenile kittiwakes were 

reported in 2020 or 2021 and only 1 of the 294 kittiwakes recorded in 2022 were classed as 

juveniles (see Table 14 of the Digital Aerial Survey Report, Annex 1A: Digital video aerial 

survey report). The other months of peak estimated mortality (March and October) could be 

caused by an influx of kittiwakes on spring and autumn passage to areas further north or 

south, respectively. 

45. The variation (SD) around the mean kittiwake collisions was particularly high in July (SD = 

14.4) but was also quite high in March (SD = 5.3) and October (SD = 3.4) (Table 3-2). As 

expected, this corresponds to the months of highest estimated collisions, i.e. the larger the 

number of estimated collisions, the greater the uncertainty around that estimate. The 

particularly high SD for the July collision estimate is due to a very high density of birds being 

recorded in the OAA in July 2022. The July 2022 mean density (1.22 birds/km2) was much 

higher than the July 2021 mean density (0.12 birds/km2) (see Annex 3A: survey densities and 

calendar month densities for density of birds in flight on each individual digital aerial survey). 

46. Table 3-4 provides seasonal estimates of kittiwake collisions. The majority of collision 

mortality occurred in the non-breeding season (38.2 birds), with approximately one-third of 

collisions occurring in the breeding season (17.9 birds). This was primarily due to the high 

collision estimates in March and October. A slightly higher number of collisions was 

estimated to occur in the spring migration BDMPS season (21.9 birds) compared with the 

autumn migration BDMPS season (16.3 birds). 
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Table  3-2 .  Kitt i wa ke  e st ima ted  col l i s i on s from the Caneco shiny  a pp  s CRM wi th O pti on  2  (ge neric  f l igh t he igh t di str ibu ti on )  at  0 .99 28 
(SD =  0.0003)  av oidan ce ra te  for  the M LS an d WC S .  M on th ly  v alues a re  the mean  and  standa rd devi ati on  (S.D.)  e sti ma ted  col l is ions .   

Scenario 
Mean monthly collision mortality (S.D.) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

MLS (Rotor diameter 265 m) 
1.02 
(0.39) 

3.15 
(2.22) 

13.97 
(5.03) 

4.85 
(2.73) 

1.35 
(0.92) 

0.74 
(0.41) 

12.16 
(13.55) 

0.12 
(0.18) 

2.1 
(2.15) 

9.82 
(3.19) 

2.78 
(1.32) 

0.64 
(0.31) 

52.70 

WCS (Rotor diameter 330 m) 
1.09 
(0.41) 

3.35 
(2.36) 

14.85 
(5.34) 

5.16 
(2.9) 

1.44 
(0.98) 

0.79 
(0.43) 

12.93 
(14.4) 

0.12 
(0.2) 

2.23 
(2.29) 

10.44 
(3.39) 

2.96 
(1.4) 

0.68 
(0.32) 

56.04 

 

Table  3- 3.  Ki tt i wa ke  es t ima ted  col l i s i on s from the de termini sti c  C RM  (Ban d,  2012 )  wi th O pti on 2  (gene ric  f l igh t hei ght dis tr i bu ti on)  
at  0. 9924  av oid ance  ra te  for  the  M LS a nd WC S.  M onth ly  va lue s a re  me an es timate d  col l is i on s .  Annu al  tota ls  are  ca lcula ted  as  the  
summed  tota ls  of  the month ly  es timate s .   

Scenario 
Mean monthly collision mortality 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

MLS (Rotor diameter 265 m) 1.08 3.35 14.81 5.07 1.48 0.80 12.76 0.13 2.21 10.46 3.00 0.69 55.84 

WCS (Rotor diameter 330 m) 1.15 3.56 15.74 5.39 1.57 0.85 13.56 0.13 2.35 11.12 3.19 0.73 59.34 
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Table  3-4 .  Ki tt i wa ke s e asona l col l is ion es ti ma te tota ls ,  based  on sC RM WC S monthly  mean e sti mate s.   

Season Kittiwake Seasonal Collisions 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Seasonal total 

Annual 1.09 
(0.41) 

3.35 
(2.36) 

14.85 
(5.34) 

5.16 
(2.9) 

1.44 
(0.98) 

0.79 
(0.43) 

12.93 
(14.4) 

0.12 
(0.2) 

2.23 
(2.29) 

10.44 
(3.39) 

2.96 
(1.4) 

0.68 
(0.32) 

56.04 

Breeding season (NatureScot) 1.09 3.35 14.85 2.58* 1.44 0.79 12.93 0.12 2.23 10.44 2.96 0.68 17.86 

Non-breeding season (NatureScot) 1.09 3.35 14.85 2.58* 1.44 0.79 12.93 0.12 2.23 10.44 2.96 0.68 38.18 

Spring migration (BDMPS) 1.09 3.35 14.85 2.58* 1.44 0.79 12.93 0.12 2.23 10.44 2.96 0.68 21.87 

Autumn migration (BDMPS) 1.09 3.35 14.85 5.16 1.44 0.79 12.93 0.12** 2.23 10.44 2.96 0.68 16.31 

*Where months are split between breeding and non-breeding season, estimated collision mortality is split equally between the two seasons. 
**Where the NatureScot breeding season overlaps with a BDMPS season, the collisions in that month are allocated to the breeding season and not the 

BDMPS season (as advised by NatureScot, 21 May 2024). 
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3.2.3 Great Black-backed Gull 

47. Table 3-5 and Table 3-6 present monthly and annual estimated collisions for great black-

backed gull, based on the stochastic CRM (in the Caneco shiny app) and a deterministic CRM 

(Band, 2012), respectively. Only the MLS and WCS using Option 2 in the CRM are presented, 

as advised by NatureScot (letter dated 27 March 2024).  

48. Stochastic CRM estimated collisions were 11.4 (MLS) and 11.9 (WCS) great black-backed gulls 

per annum (Table 3-5). Deterministic CRM estimated collisions were very similar, at 11.0 (MLS) 

and 11.5 (WCS) great black-backed gull, per annum (Table 3-6). 

49.  Estimated collisions were highest in December, January and February, with peak collisions in 

December (Table 3-5). Few collisions were predicted to occur during the breeding season, 

with no collisions predicted for April, May, July, August and September. This was due to no 

great black-backed gulls being recorded in flight in the OAA in these months during the digital 

aerial survey programme. 

50. Table 3-7 provides seasonal estimates of great black-backed gull collisions. Note, the BDMPS 

report (Furness, 2015) identifies only a single non-breeding season that aligns with the 

NatureScot non-breeding season. Almost all collisions are predicted to occur in the non-

breeding season (11.13 birds), with negligible collisions predicted for the breeding season 

(0.81 birds).  
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Table  3- 5.  Gre at b la ck -backed g u ll  es timate d col l is i ons  from  the  Ca ne co shin y a pp  sC RM  wi th O pt ion 2  (generi c  f l ig ht hei ght  
distr ibuti on ) at  0.9 9 39  (SD = 0.0004)  av oid ance ra te  for  the M LS an d WC S .  M on th ly  v alues a re  the mean  and  standa rd devi ati on  
(S.D.)  est ima ted  col l is i ons .  

Scenario 
Mean monthly collision mortality (S.D.) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

MLS (Rotor diameter 
265 m) 

1.68 
(1.25) 

1.56 
(1.4) 

0.24 
(0.45) 

0 (0) 0 (0) 
0.78 
(1.25) 

0 (0) 0 (0) 0 (0) 
0.30 
(0.51) 

2.67 
(2.11) 

4.21 
(3.89) 

11.44 

WCS (Rotor diameter 
330 m) 

1.75 
(1.31) 

1.63 
(1.46) 

0.25 
(0.47) 

0 (0) 0 (0) 
0.81 
(1.3) 

0 (0) 0 (0) 0 (0) 
0.32 
(0.53) 

2.79 
(2.2) 

4.39 
(4.06) 

11.94 

 

Table  3- 6.  G rea t black- backed  gu l l  e sti ma ted  col l is i on s from the  de termini sti c  C RM  (Ba nd,  201 2)  with O pti on 2  (ge neric  f l igh t he igh t 
distr ibuti on ) at  0.9 9 36 avoi dance  rate  for  th e MLS and MC S.  M on th ly  values are  mea n es ti ma ted  col l i s i ons.  Annua l  tota ls  are  
ca lcu la ted  as  the  su mmed tota ls  of  the mon th ly  esti ma tes .   

Scenario 
Mean monthly collision mortality 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

MLS (Rotor diameter 
265 m) 

1.66 1.52 0.25 0 0 0.71 0 0 0 0.27 2.60 3.99 11.00 

WCS (Rotor diameter 
330 m) 

1.74 1.59 0.26 0 0 0.74 0 0 0 0.28 2.72 4.16 11.49 
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Table  3-7 .  G reat  b la ck- backed g u ll  sea s ona l  col l is i on  es timate  tota ls ,  based  on s C RM  Worst  C ase Sce nari o  mon th ly  e sti mate s.   

Season Great black-backed gull Seasonal Collisions 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Seasonal total 

Annual 1.75 1.63 0.25 0 0 0.81 0 0 0 0.32 2.79 4.39 11.94 

Breeding season (NatureScot) 1.75 1.63 0.25 0 0 0.81 0 0 0 0.32 2.79 4.39 0.81 

Non-breeding season (NatureScot) 1.75 1.63 0.25 0 0 0.81 0 0 0 0.32 2.79 4.39 11.13 

Non-breeding season (BDMPS) 1.75 1.63 0.25 0 0 0.81 0 0 0 0.32 2.79 4.39 11.13 
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3.2.4 Arctic Tern 

51. Table 3-8 and Table 3-9 present monthly and annual estimated collisions for Arctic tern, based 

on the stochastic CRM (in the Caneco shiny app) and a deterministic CRM (Band, 2012), 

respectively. Only the MLS and WCS using Option 2 in the CRM are presented, as advised by 

NatureScot (letter dated 27 March 2024).  

52. Estimated Arctic tern collisions were very low, varying from a total of 0.3-0.43 birds per 

annum, depending on the scenario and CRM.  

53. Table 3-10 provides seasonal estimates of Arctic tern collisions. All collisions were predicted 

to occur in the breeding season with no collisions in any of the other seasons.  
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Table  3-8.  Arcti c  tern  e sti mate d col l is ions from the Caneco shin y a pp  sC RM  with O pti on 2  (generic  f l ig ht  heigh t di str i bu ti on ) a t  
0. 99 07 (SD = 0.0004 ) a void ance  ra te  for  the  MLS and WCS .  M onth ly  va lues  are  the mean  a nd s tand ard  devia ti on (S.D .)  es timate d 
col l is i on s .   

Scenario 
Mean monthly collision mortality (S.D.) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

MLS (Rotor diameter 
265 m) 

0 (0) 0 (0) 0 (0) 0 (0) 
0.02 
(0.06) 

0.32 
(0.9) 

0.05 
(0.11) 

0.02 
(0.04) 

0 (0) 0 (0) 0 (0) 0 (0) 0.41 

WCS (Rotor diameter 
330 m) 

0 (0) 0 (0) 0 (0) 0 (0) 
0.02 
(0.07) 

0.34 
(0.96) 

0.05 
(0.11) 

0.02 
(0.05) 

0 (0) 0 (0) 0 (0) 0 (0) 0.43 

 

Table  3-9  Arcti c  tern  es timated  col l is i on s from the  dete rminis tic  C RM  (B and,  2 012 )  with  O pti on 2  (gene ric  f l igh t hei ght dis tr i bu ti on)  
at  0.99 02  av oida nce ra te  for  the  M LS a nd MC S.  M onth ly  va lue s a re  me an es timate d  col l is i on s .  Annu al  tota ls  are  ca lcula ted  as  the  
summed  tota ls  of  the month ly  es timate s .   

Scenario 
Mean monthly collision mortality 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

MLS (Rotor diameter 
265 m) 

0 0 0 0 0.02 0.23 0.04 0.01 0 0 0 0 0.3 

WCS (Rotor diameter 
330 m) 

0 0 0 0 0.02 0.25 0.04 0.02 0 0 0 0 0.33 
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Table  3-1 0 .  Arcti c  tern  seas ona l coll i s i on e sti ma te tota ls ,  based  on s CRM Wors t Case  Scen a rio  month ly  est imates .   

 Arctic tern Seasonal Collisions 

Season Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Seasonal total 

Annual 0 0 0 0 0.02 0.34 0.05 0.02 0 0 0 0 0.43 

Breeding season (NatureScot) 0 0 0 0 0.02 0.34 0.05 0.02 0 0 0 0 0.43 

Non-breeding season (NatureScot) 0 0 0 0 0.02 0.34 0.05 0.02 0 0 0 0 0.0 

Spring migration (BDMPS) 0 0 0 0 0.02** 0.34 0.05 0.02 0 0 0 0 0.0 

Autumn migration (BDMPS) 0 0 0 0 0.02 0.34 0.05** 0.02** 0 0 0 0 0.0 

**Where the NatureScot breeding season overlaps with a BDMPS season, the collisions in that month are allocated to the breeding season and not the 

BDMPS season (as advised by NatureScot, 21 May 2024). 
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3.2.5 Great Skua 

54. Table 3-11 and Table 3-12 present monthly and annual estimated collisions for great skua, 

based on the stochastic CRM (in the Caneco shiny app) and a deterministic CRM (Band, 2012), 

respectively. Only the MLS and WCS using Option 2 in the CRM are presented, as advised by 

NatureScot (letter dated 27 March 2024).  

55. Estimated collisions were very low under both the MLS and WCS and for the deterministic 

and stochastic CRM, ranging from 0.26-0.38 birds per annum. The very few collisions were 

predicted to occur during April, July or August. No great skua were recorded in the OAA in 

flight in the other nine months. 

56. Table 3-13 presents seasonal estimates of great skua collisions. There were very few 

estimated collisions throughout the year, with estimated collisions of 0.25 birds in the 

breeding season and 0.13 birds in the non-breeding season. 
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Table  3-1 1 .  G rea t s kua  e sti mate d col l is ions from the Caneco shin y a pp  sC RM  with O pti on 2  (generic  f l ig ht  heigh t di str i bu ti on ) a t  
0.99 07 (SD = 0.0004 ) a void ance  ra te  for  the  MLS and WCS .  M onth ly  va lues  are  the mean  a nd s tand ard  devia ti on (S.D .)  es timate d 
col l is i on s .   

Scenario 
Mean monthly collision mortality (S.D.) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

MLS (Rotor 
diameter 265 m) 

0 (0) 0 (0) 0 (0) 
0.24 
(0.39) 

0 (0) 0 (0) 
0.06 
(0.13) 

0.06 
(0.12) 

0 (0) 0 (0) 0 (0) 0 (0) 0.36 

WCS (Rotor 
diameter 330 m) 

0 (0) 0 (0) 0 (0) 
0.26 
(0.42) 

0 (0) 0 (0) 
0.06 
(0.14) 

0.06 
(0.13) 

0 (0) 0 (0) 0 (0) 0 (0) 0.38 

 

Table  3-1 2 .  Grea t s kua  e sti mate d col l is ion s from the  de termini sti c  C RM  (Band ,  2 01 2)  with O pti on 2  (gener ic  f l igh t h eight dis tr i bu ti on ) 
at  0.99 02  av oida nce ra te  for  the  M LS a nd MC S.  M onth ly  va lue s a re  me an es timate d  col l is i on s .  Annu al  tota ls  are  ca lcula ted  as  the  
summed  tota ls  of  the month ly  es timate s .   
 

Scenario 
Mean monthly collision mortality 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

MLS (Rotor diameter 
265 m) 

0 0 0 0.18 0 0 0.04 0.04 0 0 0 0 0.26 

WCS (Rotor diameter 
330 m) 

0 0 0 0.19 0 0 0.05 0.04 0 0 0 0 0.28 
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Table  3-1 3.  Gre at s kua  s easona l col l is ion es ti mate totals ,  ba sed on  sC RM  Wors t C ase Scena ri o mon th ly  es ti ma tes .   

Season Great skua Seasonal Collisions 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Seasonal total 

Annual 0 0 0 0.26 0 0 0.06 0.06 0 0 0 0 0.38 

Breeding season (NatureScot) 0 0 0 0.13* 0 0 0.06 0.06 0 0 0 0 0.25 

Non-breeding season (NatureScot) 0 0 0 0.13* 0 0 0.06 0.06 0* 0 0 0 0.13 

Spring migration (BDMPS) 0 0 0 0.13* 0 0 0.06 0.06 0 0 0 0 0.13 

Autumn migration (BDMPS) 0 0 0 0.26 0 0 0.06 0.06** 0** 0 0 0 0.0 

Winter season (BDMPS) 0 0 0 0.26 0 0 0.06 0.06 0 0 0 0 0.0 

*Where months are split between breeding and non-breeding season, estimated collision mortality is split equally between the two seasons. 
**Where the NatureScot breeding season overlaps with a BDMPS season, the collisions in that month are allocated to the breeding season and not the 

BDMPS season (as advised by NatureScot, 21 May 2024). 
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3.2.6 Gannet 

57. Table 3-14 and Table 3-15 present monthly and annual estimated collisions for gannet, based 

on the stochastic CRM (in the Caneco shiny app) and a deterministic CRM (Band, 2012), 

respectively. Only the MLS and WCS using Option 2 in the CRM are presented, as advised by 

NatureScot (letter dated 27 March 2024).  

58. Stochastic CRM estimated collisions were 42.7 (MLS) and 45.1 (WCS) gannets per annum 

(Table 3-14). Deterministic CRM estimated collisions were similar, at 41.2 (MLS) and 43.6 

(WCS) gannets per annum (Table 3-15). 

59. Estimated collisions were highest in July to October, with a peak of 7.2 gannet collisions per 

month in September and October (Table 3-14). This peak could be attributed to young birds 

fledging. The records of gannet aged as juvenile birds from the digital aerial survey were 

highest in September of both 2020 and 2021, with juveniles also recorded in October of each 

year, although records of juvenile birds were still a small proportion of all birds recorded in 

those months (see Table 28 of the Digital Aerial Survey Report Annex 1A: Digital video aerial 

survey report). 

60. The SD around the mean estimated gannet collisions was particularly high in August (SD = 

6.26). The months with the highest collision estimates also had the largest SDs (Table 3-14).  

61. Table 3-16 provides seasonal estimates of gannet collisions. The majority of collision mortality 

occurred in the breeding season (35.3 birds), with approximately one-quarter of collisions 

occurring in the non-breeding season (9.8 birds). Estimated collisions were very low in 

November to March, e.g. the estimated collisions during the BDMPS spring migration season 

was just 2 birds. More collisions were predicted to occur in the BDMPS autumn migration 

season (7.7 birds) but this was due to the high collision estimate in October. 
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Table  3-14 .  G annet  es ti ma ted col l is ions from the Cane co s hiny a pp  s C RM  with  O pti on 2  (gen eric  f l igh t hei ght  dis tr i bu tion)  a t  0.9928  
(SD = 0.0003) av oidan ce ra te  for  the M LS an d WC S .  M on th ly  v alues a re  the mean  and  standa rd devi ati on  (S.D.)  e sti ma ted col l is ions .   

Scenario 
Mean monthly collision mortality (S.D.) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

MLS (Rotor diameter 
265 m) 

0.12 
(0.13) 

0.66 
(0.55) 

1.79 
(1.72) 

4.80 
(2.46) 

4.66 
(4.11) 

4.31 
(2.28) 

5.91 
(2.97) 

5.65 
(5.95) 

7.21 
(4.77) 

7.21 
(3.53) 

0.12 
(0.14) 

0.25 
(0.26) 

42.69 

WCS (Rotor diameter 
330 m) 

0.12 
(0.13) 

0.70 
(0.58) 

1.89 
(1.81) 

5.07 
(2.58) 

4.92 
(4.32) 

4.55 
(2.39) 

6.24 
(3.11) 

5.96 
(6.26) 

7.61 
(5.0) 

7.61 
(3.69) 

0.12 
(0.14) 

0.27 
(0.27) 

45.06 

 

Table  3-1 5.  Gan net  est i ma ted col l is ion s from the  dete rminis tic  C RM  (Band,  2 012 )  wi th O pt ion 2  (gene ric  f l ig ht  heig ht di str ibuti on )  at  
0.9924  av oida nce ra te  for  the  M LS and MC S.  M on th ly  va lues are  mea n  esti ma ted  coll is i ons .  Annua l tota ls  a re  ca lcu la ted a s  the 
summed  tota ls  of  the month ly  es timate s .   

Scenario 
Mean monthly collision mortality 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

MLS (Rotor 
diameter 265 m) 

0.11 0.65 1.7 4.63 4.43 4.11 5.75 5.54 6.96 6.98 0.11 0.24 41.21 

WCS (Rotor 
diameter 330 m) 

0.11 0.69 1.8 4.9 4.69 4.35 6.08 5.87 7.37 7.38 0.12 0.25 43.61 
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Table  3-1 6.  Ganne t se as ona l  col l is i on e sti ma te tota ls ,  based  on sC RM  Wors t Case  Scena ri o  mon th ly  es ti ma tes.   

Season Gannet Seasonal Collisions 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Seasonal total 

Annual 0.12 0.7 1.89 5.07 4.92 4.55 6.24 5.96 7.61 7.61 0.12 0.27 45.06 

Breeding season (NatureScot) 0.12 0.7 0.945* 5.07 4.92 4.55 6.24 5.96 7.61 7.61 0.12 0.27 35.30 

Non-breeding season (NatureScot) 0.12 0.7 0.945* 5.07 4.92 4.55 6.24 5.96 7.61 7.61 0.12 0.27 9.77 

Spring migration (BDMPS) 0.12 0.7 0.945* 5.07 4.92 4.55 6.24 5.96 7.61 7.61 0.12 0.27 2.04 

Autumn migration (BDMPS) 0.12 0.7 1.89 5.07 4.92 4.55 6.24 5.96 7.61** 7.61 0.12 0.27 7.73 

*Where months are split between breeding and non-breeding season, estimated collision mortality is split equally between the two seasons. 
**Where the NatureScot breeding season overlaps with a BDMPS season, the collisions in that month are allocated to the breeding season and not the 

BDMPS season (as advised by NatureScot, 21 May 2024). 
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4 SUMMARY 

4.1 Collision Estimates used in the EIA and HRA Assessments 

62. Mean estimated collisions by season and annually, for all five species for which CRM was 

undertaken, are summarised in Table 4-1. These values are taken from the collision estimates 

presented above for kittiwake, great black-backed gull, Arctic tern, great skua and gannet. 
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Table  4 -1 .  Su mma ry of  seas ona l and annu al  mean es timate d col l is i on s for  a l l  f ive  s pecies  for  whi ch C RM wa s u nderta ken.  C oll is i ons  are  
from s C RM ,  O ption 2  u sing a  gene ric  f l igh t he ight,  for  the WC S.  n /a  =  no BDM PS seas on  for  that s pecie s .  

Season 
Breeding season 

(NatureScot) 

Non-breeding 
season 

(NatureScot) 

Non-breeding 
season (BDMPS) 

Spring migration 
(BDMPS) 

Autumn 
migration 
(BDMPS) 

Winter season 
(BDMPS) 

Annual 

Kittiwake 17.86 38.18 
 

21.87 16.31 
 

56.04 

Great black-backed gull 0.81 11.13 11.13 
   

11.94 

Arctic tern 0.43 0 
 

0 0 
 

0.43 

Great skua 0.25 0.13 
 

0.13 0 0 0.38 

Gannet 35.3 9.77 
 

2.04 7.73 
 

45.06 
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