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1. INTRODUCTION 

1.1. OVERVIEW 

1. Ossian Offshore Wind Farm Ltd (OWFL) submitted an application for consent under Section 36 of the 

Electricity Act 1898 and a Marine License under Section 65 of the Marine and Coastal Access Act 2009. 

The application was submitted in June 2024 and was accompanied by an Environmental Impact 

Assessment (EIA) which was carried out to assess the likely significant effects of the Ossian Array 

(hereafter referred to as ‘the Array’) on various sensitive receptors, including ornithology receptors. The 

original application is hereafter referred to as the ‘Array EIA Report’ (Ossian OWFL, 2024a). The 

assessment of the likely significant effects (as per the “EIA Regulations”) of the Array on offshore 

ornithology was provided in volume 2, chapter 11 of the Array EIA Report (Ossian OWFL, 2024b). 

2. Following statutory consultation on the Section 36 and Marine Licence application, Marine Directorate – 

Licensing and Operations Team (MD-LOT) received representations from stakeholders on the ornithology 

assessment presented within the Array EIA Report. In response to representations received from 

NatureScot, MD-LOT requested that some components of the ornithology assessment be revised to 

address queries raised by stakeholders and submitted as part of Additional Information Request. 

3. This Addendum to Chapter 11 of the Array EIA Report (Ossian OWFL, 2024b) has been drafted in response 

to MD-LOT’s Additional Information Request (section 2). This document provides updated assessments 

for specific ornithological features, reflecting key points raised by MD-LOT and NatureScot (Table 2.1). 

These matters were subsequently discussed in follow-up engagement with NatureScot (as outlined within 

Table 2.2) to agree with the most appropriate approach. The principal updates addressed in this AEI are 

summarised below: 

• Application of a 0.02 percentage point change in survival as the threshold for triggering Population Viability 

Analysis (PVA), replacing the 1% increase in baseline mortality threshold used in the Array EIA Report; 

• Revision of the apportioning approach for SPAs (for kittiwake, herring gull, guillemot, and razorbill) for 

Habitats Regulations Appraisal (HRA). This requires identifying breeding colonies with foraging 

connectivity to the Array based on the shortest at-sea distance from the Array boundary to the SPA 

boundary. As regional populations during the breeding season are defined by these connected colonies, 

this revised method necessitates a corresponding revision of the regional breeding population used for 

EIA purposes; 

• Updating the impact values for the West of Orkney Wind Farm in the Cumulative Effects Assessment, to 

ensure consistency with the values presented in the West of Orkney Additional Ornithology Information 

(Offshore Wind Power Limited, 2024); 

• Application of an “Expanded Foraging Range” approach for guillemot and razorbill, as agreed with 

NatureScot following post-consultation discussions. This was recommended due to the high abundance 

of guillemots observed within the Array, despite approximately 84% of the Array lying outside the mean-

maximum plus one standard deviation (MM+1SD) foraging range for guillemot, and 26% lying outside the 

equivalent range for razorbill. 

• Reallocation of the July survey month for guillemot and razorbill to the non-breeding and post-breeding 

seasons, respectively, to reflect evidence that the elevated abundances recorded during this period were 

associated with post-breeding dispersal. 

4. These specific updates are detailed within section 3 of this report. Aside from the matters outlined above 

(and subsequently listed within Table 2.1 and Table 2.2), the original assessment remains appropriate and 

valid. This document should therefore be read alongside the Array EIA Report (Ossian OWFL, 2024a) to 

provide a full assessment of the impacts on ornithological receptors.  

5. This document should be read alongside the following documents previously submitted as part of the Array 

EIA Report (Ossian OWFL, 2024a): 

• volume 2, chapter 11: Offshore Ornithology; 

• volume 3, appendix 11.1: Offshore Ornithology Baseline Characterisation Technical Report; 

– annex A: Offshore Ornithology Design-Based Abundance Estimates; 

– annex B: Offshore Ornithology MRSea Abundance Estimates; 

– annex C: Offshore Ornithology Colony Counts for Breeding Season Regional Populations; 

– annex D: Offshore Ornithology Apportioned Design-Based Abundance Estimates; 

• volume 3, appendix 11.2: Offshore Ornithology Collision Risk Model (CRM) Technical Report; 

– annex A: Offshore Ornithology Deterministic CRM Estimates; 

– annex B: Offshore Ornithology Migratory CRM Estimates; 

• volume 3, appendix 11.3: Offshore Ornithology Displacement Technical Report; 

– annex A: Offshore Ornithology Displacement Data; 

• volume 3, appendix 11.4: Offshore Ornithology MRSea Technical Report; 

– annex A: Offshore Ornithology MRSea Validation Methodology; 

– annex B: Offshore Ornithology MRSea and Design-Based Abundance Estimates Comparison; 

• volume 3, appendix 11.5: Offshore Ornithology Population Viability Analysis (PVA) Technical Report. 

2. SUMMARY OF REPRESENTATIONS 

2.1. STATUTORY CONSULTATION 

6. Following submission of the Array Section 36 Application in June 2024, MD-LOT carried out a statutory 

consultation on the Application documents including the Array EIA Report (Ossian OWFL, 2024a). 

Representations were made available to the Applicant in November 2024. Table 2.1 summarises the 

offshore ornithology points raised in those representations in relation to the Additional Information Request 

from MD-LOT. All other comments received through the statutory consultation process are being 

addressed separately in accordance with MD-LOT’s determination process. 

7. In their application advice (NatureScot, 2024), NatureScot advised that they were unable to make a full 

assessment of project-alone impacts on kittiwake Rissa tridactyla, guillemot Uria aalge, and razorbill Alca 

torda (Table 2.1). This was due to the assessment in the Array EIA Report (Ossian OWFL, 2024b) using 

a 1% threshold in baseline mortality increase as the trigger for PVA, rather than the 0.02 percentage point 

change in survival as detailed in NatureScot guidance (NatureScot, 2023a). In addition, they were unable 

to make a full assessment due to the way the Array EIA Report (Ossian OWFL, 2024b) identified and 

estimated regional breeding populations (Table 2.1). 

8. NatureScot also advised (Table 2.2) that an updated cumulative assessment would be required to reflect 

the revised regional breeding population estimates and the change in the PVA threshold used in the Array 

EIA Report (Ossian OWFL, 2024b). 

9. Although NatureScot did not raise separate concerns regarding herring gull Larus argentatus in their 

application advice (NatureScot, 2024), their advice included recommendations for reapportionment and 

rescreening of regional populations for kittiwake, herring gull, guillemot and razorbill  (Table 2.1). This, in 

turn, highlighted the need to revisit and update the herring gull assessment. As such, this document 

presents an updated assessment for all four species - kittiwake, guillemot, razorbill and herring gull – 

based on updated regional population estimates and PVA. These revisions are detailed in the addendums 

to appendix 11.1 and 11.5 of the Array EIA Report, to ensure the assessment remains robust. 

10. The reassessments presented within this document therefore supersede the previous assessments for 

kittiwake, herring gull, guillemot, and razorbill set out in volume 2, chapter 11 of the Array EIA Report 

(Ossian OWFL, 2024b). For all other species, all other information and conclusions presented in volume 

2, chapter 11 of the Array EIA Report (Ossian OWFL, 2024b) remain valid. 
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Table 2.1: Summary of Issues Raised During Representations to S36 Statutory Consultation Relevant to Offshore Ornithology 

Date Consultee Stakeholder Representation Response to Issue Raised and/or Where Considered in this Document 

September 2024 NatureScot We agree with some of the Applicant’s conclusions on significant adverse impact for proposal 
alone assessment under EIA – this includes herring gull, lesser black-backed gull, puffin and 
gannet.  

However, application of a 1% threshold, (not raised or agreed as part of the preapplication 
discussions and contrary to our guidance of at least 0.02 percentage point), to determine PVA 
requirements has meant we are unable to make a full assessment for alone impacts for: 
Kittiwake, Guillemot, Razorbill. Once reapportionment has been carried out, consideration will 
be needed as to PVA requirements for these species. 

Subsequent PVA work was undertaken and submitted to NatureScot, initially on 16 December 2024, followed by an updated 
report titled ‘Array Environmental Impact Assessment – Population Viability Analysis Note’ on 03 February 2025. The 
purpose of this note was to provide further clarity on the assessment of Array alone impacts using a 0.02% threshold. At the 
time, the note utilised the original regional population estimates, as the proposed reapportionment method was still under 
discussion and had not yet been agreed with NatureScot. The note sought to agree the approach to running the additional 
PVAs albeit based on the original regional populations. This document supersedes that note, and presents the PVAs based 
on the updated regional populations for relevant species.  

Within this document, updated populations have now been incorporated for kittiwake, herring gull, guillemot and razorbill, and 
PVA reruns undertaken where the 0.02% threshold has been exceeded for kittiwake, herring gull, guillemot and razorbill. 

September 2024 NatureScot We agree with some of the Applicant’s conclusion on significant adverse impact for cumulative 
assessment under EIA – this includes herring gull. We provisionally conclude that the 
cumulative effects are significant in EIA terms, with and without Berwick Bank, for: Guillemot 
through displacement, Razorbill through displacement, Puffin through displacement, Kittiwake 
through collision and displacement, Gannet through collision and displacement. Once 
reapportionment has been carried out, as discussed above, consideration will be needed as to 
reviewing PVA requirements for these species 

An updated cumulative assessment was not presented to NatureScot within the Array Environmental Impact Assessment – 
Population Viability Analysis Note, as the purpose of the note was to address concerns with the Array-alone assessment.  

Within this document, updated population figures have now been incorporated into the cumulative assessments and PVA 
reruns for kittiwake, herring gull, guillemot, and razorbill. 

For gannet and puffin, a reassessment under EIA was deemed unnecessary in line with NatureScot advice (see below), as a 
significant proportion (>95%) of the impacted populations for these species has been apportioned to SPA populations and 
assessed through the HRA.  

As such, further PVAs are not carried out for gannet and puffin within the addendum to appendix 11.5 of the Array EIA 
Report. NatureScot confirmed their agreement with the species selected during the two consultation meetings and with the 
reassessment approach in their written advice dated 28 February 2025, following submission of the Supplementary Re-
Screening and Apportioning Technical Note and Population Viability Analysis Note. 

This issue is discussed in section 6 of this document. 

September 2024 NatureScot Assessment was based on a regional population within the breeding season predicated on the 
approach used in the Hornsea 3 application - it assumes as no colonies are within foraging 
range that no breeding adults are present in the Array during the breeding season, and 
therefore all individuals present must be immature or sabbatical birds. However, as above, we 
have highlighted concerns regarding the approach used for screening out a number of guillemot 
colonies. The approach used to assess regional impacts to guillemot under EIA is likely to 
require updating in light of the reapportionment requirements discussed above. 

A report titled ‘Array Environmental Impact Assessment – Supplementary Re-Screening and Apportioning Technical Note’ 
was issued to NatureScot on 28 January 2025 which outlined the identified guillemot colonies within range using 
NatureScot’s requested screening approach. The note was subsequently accepted, and agreement was reached with 
NatureScot on 28 February 2025. 

Updated populations have now been incorporated into this document. 

This issue is discussed in section 5for the alone assessment and section 6 for the cumulative assessment. 

September 2024 NatureScot The Applicant set an increase in baseline mortality of 1% as the threshold to undertake a PVA 
within the EIA, contrary to our guidance where a PVA should be triggered if the baseline 
mortality increases by at least 0.02 percentage point. The Applicant does provide reasoning as 
to this deviation, which in part follows guidance for assessment in England. 

An assessment using the 0.02 percentage threshold for the Array alone assessment was presented to NatureScot following a 
call on 18 November 2024.  

Results presented indicate that there would be no significant adverse effect for the project alone regardless of threshold 
used. This note however did not utilise the updated regional breeding populations (as per Seabirds Count (Burnell et al. 
2023)). 

Within this document the updated populations have now been incorporated and PVA reruns for kittiwake, herring gull, 
guillemot and razorbill utilising the 0.02 percentage threshold as requested. 

This issue is discussed in section 5 and section 6 of this document. 
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Date Consultee Stakeholder Representation Response to Issue Raised and/or Where Considered in this Document 

September 2024 NatureScot Our consideration of the implications of this approach are outlined below, including advice on 
further assessment requirements: 

For gannet and puffin, a significant proportion (<95%) of the impacted population has been 
apportioned to SPA populations and considered through HRA. We have concluded AEOSI or 
been unable to conclude No AEOSI. Any significant adverse effects for these species would be 
offset through the HRA derogation. For these species we do not require further PVAs but will 
require updated mortality values based on the re-apportionment requirements discussed above. 

We advise that apportioning needs to be updated for the sites and species that were screened 
out - section 3.1 (see below) and that PVAs for these should be run, if required, using the 
approach outlined in Annex 1B (Appendix A): 

Guillemot at Buchan Ness to Collieston Coast SPA, Farne Islands SPA, Forth Islands SPA, 
Fowlsheugh SPA, St Abb’s Head to Fast Castle SPA and Troup, Pennan and Lion’s Heads 
SPA; 

Herring gull at Buchan Ness to Collieston Coast SPA and Fowlsheugh SPA; 

Kittiwake at Calf of Eday, Hoy SPA, Fair Isle SPA, Marwick Head SPA, Rousay SPA and West 
Westray SPA; and 

Razorbill at East Caithness Cliffs SPA, Forth Islands SPA, North Caithness Cliffs SPA, St Abb’s 
Head to Fast Castle SPA and Troup, Pennan and Lion’s Heads SPA. 

Additional PVAs for those two species (gannet and puffin) have not been presented in the clarification note nor within the 
addendum to appendix 11.5 of the Array EIA Report due to this acknowledgement. 

The updated screening and apportioning approach, along with the species to be assessed (kittiwake, herring gull, guillemot 
and razorbill), was agreed with NatureScot on 28 February 2025 within their written response (see below).  

This issue is discussed in section 5 and section 6 of this document. 

September 2024 NatureScot For kittiwake and razorbill, we have identified concerns over the HRA screening that was 
applied incorrectly using aspects of apportioning guidance as discussed above. We note that 
under the approach presented by the Applicant, more of the impacted populations have been 
apportioned to non-SPA colonies. Either way, it is more difficult to obtain a conclusion on 
whether there is a significant adverse impact alone on the wider regional population. Once 
reapportionment has been carried out, consideration will be needed as to further PVA 
requirements. 

A report titled ‘Array Environmental Impact Assessment – Supplementary Re-Screening and Apportioning Technical Note’ 
was issued to NatureScot on 28 January 2025 which outlined the identified kittiwake and razorbill colonies within range using 
NatureScot’s requested screening approach. 

Updated populations have now been incorporated into this document. 

This issue is discussed in section 5 and section 6 of this document. 

September 2024 NatureScot Due to the foraging range and apportioning approach used for guillemot, the Applicant has not 
considered guillemot through the HRA process. As there is connectivity to at least two SPAs 
with guillemot as a qualifying species, the reapportionment will influence the regional 
assessment for this species under EIA. The assessment for this species will need to be 
updated. 

A report titled ‘Array Environmental Impact Assessment – Supplementary Re-Screening and Apportioning Technical Note’ 
was issued to NatureScot on 28 January 2025 which outlined the identified guillemot colonies within range using 
NatureScot’s requested screening approach. 

Updated populations have now been incorporated into this document. 

This issue is discussed in section 5 and section 6 of this document. 
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Date Consultee Stakeholder Representation Response to Issue Raised and/or Where Considered in this Document 

September 2024 NatureScot As discussed above, we are content that further PVAs under EIA for proposal alone are not 
required for the following species, given <95% of the impacted populations have been 
apportioned to SPA populations and considered under HRA - neither species were affected by 
the incorrect screening approach either. We agree with the Applicant’s assessment that 
proposal alone impacts are not significant in EIA terms for: 

Puffin, Gannet. 

However, we are unable to make a full assessment based on what has been presented for: 

kittiwake, 

guillemot, 

razorbill. 

 

 

Within this document, updated populations have now been incorporated and PVA reruns for kittiwake, herring gull, guillemot 
and razorbill utilising the 0.02 percentage point threshold as requested. 

This issue is discussed in section 5 and section 6 of this document. 

September 2024 NatureScot This is due to the application of a 1% threshold for undertaking PVAs which has meant no PVAs 
have been run for any of these species on a proposal alone basis. Application of at least a 0.02 
percentage point increase in baseline mortality would, from our own appraisal, have triggered 
the need for PVAs for proposal alone effects as outlined in Table 14 below. Please refer to 
Table 14 in NatureScot's response. 

Within section 5 and section 6 of this document, PVA have now been run for kittiwake, herring gull, guillemot and razorbill 
utilising the 0.02 percentage point threshold as requested. 

September 2024 NatureScot Project alone impacts: 

PVAs will be required for all sites and species where the project alone impacts equal or exceed 
a 0.02 percentage point change in combined breeding and non-breeding season adult survival 
rate (i.e. a ≥0.02 percentage point decrease in survival rate or a ≥ 0.02 percentage point 
increase in mortality rate). 

September 2024 NatureScot In-combination impacts: 

PVAs will generally be required for all sites and species where the in-combination impacts equal 
or exceed a 0.02 percentage point change in combined breeding and non-breeding season 
adult survival rate. (i.e. a ≥0.02 percentage point decrease in survival rate or a ≥ 0.02 
percentage point increase in mortality rate). 

September 2024 NatureScot The exception to this is where the project contribution to the in-combination impact is less than 
0.2 birds per annum. In this case the impact from the individual project is deemed to not make a 
tangible contribution to the in-combination impacts and therefore a PVA is not required. 

Guidance has been incorporated into this document. Accordingly, PVAs were not undertaken for herring gull during the 
breeding season within the cumulative assessment, as the Array contributes <0.01 birds during this period and therefore 
does not influence the overall cumulative effect 

This issue is discussed in section 6 of this document. 

September 2024 NatureScot The 0.2 birds per annum threshold for in-combination PVA comes from Secretary of State 
advice and is in line with the rest of the UK. 

September 2024 NatureScot The threshold of 0.02 percentage point decrease in adult annual survival rate applies to both 
EIA and RIAA assessments. Figure 1 below illustrates this process and example scenarios are 
shown in Table 1 thereafter. Please refer to Figure 1 and Table 1 in NatureScot's response. 

Within this document, PVAs have now been run for kittiwake, herring gull, guillemot, and razorbill, utilising the 0.02 
percentage threshold as requested.  

As noted above and within section 5, herring gull was not included in the breeding season cumulative assessment, as the 
project’s contribution was 0.00 birds per annum—below the 0.2 threshold considered to represent a tangible contribution, and 
therefore not requiring inclusion in a cumulative assessment. 

September 2024 NatureScot We note that the Applicant has included mortality figures for West of Orkney (based on their 
recent application, submitted September 2023). However, these figures are incorrect and we 
anticipate a full reassessment with updated values will be submitted shortly. 

Updated West of Orkney numbers have been taken directly from their resubmitted application documents dated 27 July 2024 
for CRM (MacArthur Green, 2024a) and 23 August 2024 (MacArthur Green, 2024b) for Displacement as advised by 
NatureScot. 

This is discussed in section 6 of this document. 
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Date Consultee Stakeholder Representation Response to Issue Raised and/or Where Considered in this Document 

September 2024 RSPB The Applicant has failed to carry out a proper assessment of the impacts of Ossian Offshore 
Wind Farm on the guillemot feature of any SPA both for the project alone or in combination with 
other wind farms. As such we are unable to reach conclusions as to the significance of impacts 
arising from the project alone and cumulatively with other development 

Following engagement with NatureScot an alternative approach to apportionment has been agreed and carried out, leading 
to revised assessment conclusions.  

The Applicant would like to reiterate that this agreed apportionment approach is based on project-specific advice, and does 
not align with the Applicant’s interpretation of the published guidance. 

This issue is discussed in section 5 and section 6 of this document. 
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2.2. POST-APPLICATION CONSULTATION 

11. In response to representations received during statutory consultation (Table 2.1), the Applicant engaged 

in a series of meetings and technical exchanges with NatureScot (Table 2.2). 

12. The first meeting was held on 18 November 2024 to discuss an appropriate approach to address concerns 

relating to screening and apportioning. In parallel, the Applicant prepared a technical note titled “Array 

Environmental Impact Assessment – Population Viability Analysis Note” to respond to concerns regarding 

PVA. The first issue of this note was submitted to NatureScot on 16 December 2024.  

13. A follow-up meeting took place on 17 December 2024 to further develop the approach agreed on 18 

November. Following this, the Applicant produced a supplementary note, “Array Environmental Impact 

Assessment – Supplementary Re-Screening and Apportioning Technical Report”, which was submitted on 

28 January 2025. Shortly afterwards, a final version of the Population Viability Analysis Note was submitted 

on 31 January 2025. 

14. A third meeting with NatureScot was held on 3 February 2025 to discuss both technical notes and address 

any outstanding concerns. Following this, NatureScot issued formal written advice on 28 February 2025, 

confirming the agreed approach and providing further clarification to support the reassessment where 

required. 

15. Although both NatureScot and RSPB were invited to attend the consultation meetings on 18 November 

and 17 December 2024, RSPB were unable to participate due to resourcing constraints. To ensure they 

remained fully updated, a dedicated meeting was held with RSPB on 12 February 2025. 

16. Finally, on 11 June 2025, a fourth meeting was held with NatureScot to review the additional clarification 

work undertaken by the Applicant and to agree the final approach to the reassessment. RSPB were also 

invited but were unable to attend this meeting. 

17. In total, four consultation meetings were held (Table 2.2) , with all points that were raised throughout these 

four meetings being incorporated into this document. 

18. Table 2.2 summarises the post-application consultation meetings held as well as post-consultation advice 

given, and outlines the key issues discussed, the follow-up actions undertaken and how these have been 

addressed in this document. 

19. Revisions made as a result of this post-application consultation are presented in the addendums to 

appendix 11.1, appendix 11.3 and appendix 11.5 of the Array EIA Report . 

20. This Addendum to Chapter 11 of the Array EIA Report (Ossian OWFL, 2024b) should be read alongside 

the following documents submitted as part of MD-LOT’s Additional Information Request:  

• addendum to volume 3, appendix 11.1: Offshore Ornithology Baseline Report; 

• addendum to volume 3, appendix 11.3: Offshore Ornithology Displacement Report; and 

• addendum to volume 3, appendix 11.5: Offshore Ornithology EIA PVA Report 

 

Table 2.2: Summary of Post-Application Consultation Relevant to Offshore Ornithology 

Date Consultee and 
Type of 
Consultation 

Stakeholder Representation Response to Issue Raised and/or 
Where Considered in this 
Document 

18 November 2024  NatureScot 
(meeting) 

Discussed approaches to identifying 
colonies with potential connectivity to the 
Array. Various options were discussed. 

Following the final agreed approach to 
establishing connectivity, updated 
populations have now been 
incorporated into section 5 and section 
6 of this document. 

Date Consultee and 
Type of 
Consultation 

Stakeholder Representation Response to Issue Raised and/or 
Where Considered in this 
Document 

17 December 2024 NatureScot 
(meeting) 

Following the previous meeting, the 
Applicant supplied various tables 
comparing the approaches to identifying 
colonies with potential connectivity to the 
Array discussed. The meeting aimed to 
agree the most appropriate approach to 
identify connectivity and to include in the 
subsequent apportioning exercise. 

Following the final agreed approach to 
establishing connectivity, updated 
populations have now been 
incorporated into section 5 and section 
6 of this document. 

03 February 2025 NatureScot & RSBP 
(Technical Note 
issued by Ossian 
OWFL) 

The Re-Screening and Apportionment 
Technical Note explains that screening 
has been re-visited to identify SPAs with 
potential LSE for the following species: 
kittiwake, herring gull, guillemot and 
razorbill, in the breeding season. As 
described in section 2.1 and Table 1 of 
the Technical Note, the re-screening 
exercise uses the recommended 
foraging ranges in NatureScot Guidance 
Note 31 and the shortest at-sea distance 
from the edge of the Array to the edge of 
the SPA boundary to establish 
connectivity.  

The approach set out by Ossian OWFL 
in has subsequently been applied and 
incorporated into section 5 and section 
6 of this document. 

12 February 2025 RSPB (meeting) The Applicant set out the discussions 
with NatureScot and the approach 
agreed. RSPB did not raise any 
objections to the proposed approach. 

Following the final agreed approach to 
establishing connectivity, updated 
populations have now been 
incorporated into section 5 and section 
6 of this document. 

28 February 2025 

 

 

 

NatureScot (formal 
written advice letter) 

 

 

The approach detailed within the (Re-
Screening and Apportionment Technical 
Note) is in-line with our guidance and is 
as we advised in post-application 
discussions. As such, we are content 
with the methodology used (shortest at 
sea, edge to edge distance) in the re-
screening exercise. 

Following the final agreed approach to 
establishing connectivity, updated 
populations have now been 
incorporated into section 5 and section 
6 of this document. 

Re-calculation of the regional guillemot 
population is required. Colonies taken 
though into this population should be 
based on the closest edge to edge 
distance (at sea or straight-line), in line 
with our guidance. We anticipate that a 
PVA will subsequently be required. 

Following the final agreed approach to 
establishing connectivity, updated 
populations have now been 
incorporated into section 5 and section 
6 of this document. 
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Date Consultee and 
Type of 
Consultation 

Stakeholder Representation Response to Issue Raised and/or 
Where Considered in this 
Document 

Noting our advice above, regarding the 
approach that Ossian have used to 
assess connectivity for guillemot (i.e. 
geometric centre rather than closest 
edge), we require clarification on the 
approach taken for other species. 
Furthermore, within our interim advice it 
was highlighted that EIA PVA 
requirements for guillemot, kittiwake and 
razorbill would need to be considered 
following re-apportionment (as 
requested in our interim advice on the 
RIAA). We note that a re-screening 
exercise has been carried out for herring 
gull, guillemot, razorbill and kittiwake in 
the breeding season and updated 
apportioning values have subsequently 
been calculated for these species (as 
per the Ossian Supplementary Re-
Screening and Apportioning Technical 
Note). It is not clear from this EIA PVA 
note how updated apportioning will be 
taken into account; we highlight that 
there may be implications for the 
regional populations calculated 

The purpose of Array Environmental 
Impact Assessment – Population 
Viability Analysis Note sent on 03 
February 2025 was to provide further 
clarity on the assessment of Array alone 
impacts using the 0.02 percentage 
threshold. At the time, the note utilised 
the original regional population 
estimates, as the proposed 
reapportionment method was still under 
discussion and had not yet been agreed 
with NatureScot. 

In this document, updated regional 
breeding populations have now also 
been incorporated, and PVAs for 
kittiwake, herring gull, guillemot, and 
razorbill have been rerun using these 
revised population estimates and the 
0.02 percentage threshold for both the 
alone and cumulative assessments. 

NatureScot agreed with colonies for 
which connectivity was identified within 
the Ossian Re-Screening and 
Apportioning Technical Note (see 
above), which forms the basis of the 
regional breeding population calculation. 

This issue is discussed in section 5 and 
section 6 of this document. 

For clarity, NatureScot’s advised 
threshold for requiring PVAs to be 
undertaken is a 0.02 percentage point 
change in survival/mortality rate for the 
EIA as well as the RIAA. Annex 1B 
(Appendix A) of our consultation advice 
to MD-LOT (dated 20 September 2024) 
provides further detail on our guidance 
for identifying the requirement for PVA. 

Within section 5 and section 6 of this 
document. PVAs have now been run for 
kittiwake, herring gull, guillemot and 
razorbill utilising the 0.02 percentage 
threshold as requested. 

11 June 2025 NatureScot and MD-
LOT (meeting) 

Discussed how best to approach 
guillemot and razorbill apportioning of 
impacts, reflecting the Applicant’s 
concerns with the previously agreed 
apportioning method. Discussions also 
covered the reassignment of July to the 
non-breeding season for guillemot and 
the post-breeding season for razorbill. 

Changes to seasonal definitions and 
population estimates agreed during the 
meeting have now been incorporated 
into section 5 and section 6 of this 
document. 

Date Consultee and 
Type of 
Consultation 

Stakeholder Representation Response to Issue Raised and/or 
Where Considered in this 
Document 

02 July 2025 NatureScot (written 
advise via email) 

Expanded Foraging Range Approach 

We are content that Ossian use the 
proposed ‘Expanded Foraging Range 
Approach’ (i.e. MMFR+1SD with Fair 
Isle data for guillemot and razorbill) as 
presented. We have reached this 
agreement on the basis of: 

• high densities of auks observed in the 

Ossian site-specific surveys; and, 

• considering the cross-cutting location 

of the Array which extends across the 

edge of mainland MMFR+1SD for 

both species. 

Following the use of an Expanded 
Foraging Range, updated populations 
and updated cumulative assessment 
have now been incorporated into 
section 5 and section 6 of this 
document. 

Seasonal Definitions (GU/RA; HRA/EIA) 

we are content with the proposed 
approach to include July in the non-
breeding season months for guillemot 
and post-breeding season months for 
razorbill. 

We have reached this agreement 
following consideration of both: 

• known auk jump dates, as reported 

from the Isle of May; and, 

• peak abundances included within the 

Ossian site-specific surveys 

Following the change in seasonal 
definitions utilised for the assessment, 
updated displacement abundances 
have now been incorporated into 
section 5 and section 6 of this 
document. 

Regional Breeding Season Population 
(GU/RA EIA) 

For both guillemot and razorbill, we 
advise that - yes; the extended foraging 
range (as agreed in our advice above) 
should now be used to identify the 
regional breeding population. 

For both species, we advise that 
sabbatical birds should not be included 
in the regional breeding population 
calculations 

Following the use of an Expanded 
Foraging Range, updated populations 
and updated cumulative assessment 
have now been incorporated into 
section 5 and section 6 of this 
document. 

For both guillemot and razorbill, 
sabbatical birds have not been included 
in the regional breeding population 
calculations 
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Date Consultee and 
Type of 
Consultation 

Stakeholder Representation Response to Issue Raised and/or 
Where Considered in this 
Document 

  Guillemot non-breeding season 
movements (GU HRA/EIA) 

For guillemot we do not advise using 
BDMPS to screen in developments for 
cumulative assessment in the non-
breeding season. Instead, our standard 
advice is that the breeding season 
approach of MMFR+1SD should be 
used for the cumulative assessment in 
the non-breeding season (as per 
NatureScot guidance note 4). 

In this instance, our advice (specific to 
the Ossian project) is to follow the 
NatureScot recommended approach for 
guillemot (as per guidance note 4) 
adapted to use the Expanded Foraging 
Range (i.e. Northern Isles MMFR+1SD) 
- as agreed in our advice above. We 
consider this advice to take account of 
the agreed project-specific increased 
foraging range for the breeding season 
whilst considering consistency with our 
recommended standard approaches 

For guillemot, following consultation, the 
non-breeding and annual assessments 
are based upon the population defined 
during the breeding season. 

 

3. ADDITIONAL ENVIRONMENTAL INFORMATION 

21. Table 3.1 details the contents of this document which aims to provide further detail and support to volume 

2, chapter 11 of the Array EIA Report (Ossian OWFL, 2024b). Therefore, the Array EIA Report should be 

read alongside this document:  

 

Table 3.1: Details of Updates Included in this Document  

Section in this Document in the Array EIA Report Description of Update Included in this Document to 
the Array EIA Report 

11.1 Introduction No updates required following statutory consultation. 

11.2. Purpose of the Chapter No updates required following statutory consultation. 

11.3. Study Area No updates required following statutory consultation. 

11.4. Policy and Legislation No updates required following statutory consultation. 

11.5. Consultation Consultation remains valid, except for the additional 
consultation undertaken specifically in relation to this 
document. This supplementary consultation set out in Table 
2.1 and Table 2.2 of this document should be read in 
conjunction with the Array EIA Report. Accordingly, section 
11.5 is not repeated within this document. 

Section in this Document in the Array EIA Report Description of Update Included in this Document to 
the Array EIA Report 

11.6. Methodology to Inform Baseline No updates required following statutory consultation. 

11.7. Baseline Environment With respect to section 11.7.3: Important Ecological 
Features, all information relating to species other than 
kittiwake, herring gull, guillemot, and razorbill remains 
unchanged. However, as outlined in the addendums to 
appendix 11.1 and appendix 11.5 of the Array EIA Report, 
regional breeding population estimates for these four 
species have been updated. These revised figures 
supersede those presented in the Array EIA Report (Ossian 
OWFL, 2024c; Ossian OWFL, 2024f).  

The updated regional breeding season populations for 
kittiwake, herring gull, guillemot, and razorbill are presented 
in addendum to appendix 11.1 of the Array EIA Report and 
are not repeated here. 

11.8. Key Parameters for Assessment No updates required following statutory consultation. 

11.9. Methodology for Assessment of Effects No updates required following statutory consultation. 

11.10 Measures Adopted as Part of the Array No updates required following statutory consultation. 

11.11 Assessment of Significance No updates required following statutory consultation to any 
species excluding the following: 

• Kittiwake 

• Herring gull 

• Guillemot 

• Razorbill  

11.12 Cumulative Effects Assessment No updates required following statutory consultation to any 
species excluding the following: 

• Kittiwake 

• Herring gull 

• Guillemot 

• Razorbill 

11.13. Proposed Monitoring No updates required following statutory consultation. 

11.14. Transboundary Effects No updates required following statutory consultation to any 
species excluding the following: 

• Kittiwake 

• Herring gull 

• Guillemot 

• Razorbill 

11.15. Inter-Related Effects (and Ecosystem Assessment) No updates required following statutory consultation to any 
species excluding the following: 

• Kittiwake 

• Herring gull 

• Guillemot 

• Razorbill 
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Section in this Document in the Array EIA Report Description of Update Included in this Document to 
the Array EIA Report 

11.16. Summary of Impacts, Mitigation, Likely Significant 
Effects and Monitoring 

No updates required following statutory consultation to any 
species excluding the following: 

• Kittiwake 

• Herring gull 

• Guillemot 

• Razorbill 

 

4. METHODOLOGY AND ASSESSMENT LIMITATIONS 

22. The reassessment presented in this document has been developed in accordance with current NatureScot 

guidance and taking account of project-specific consultation feedback, as outlined in Table 2.1 and Table 

2.2. However, it is important to recognise that precautionary assumptions are embedded throughout the 

assessment process. These assumptions, while intended to ensure robustness, can result in 

overestimations of impacts that are not always supported by recent empirical evidence and are unlikely to 

reflect ecological reality. 

23. Multiple layers of precaution have been applied within this reassessment, ranging from conservative input 

parameters in collision risk modelling (CRM), to displacement rates, and precautionary assumptions 

around connectivity and foraging behaviour. Each of these elements have been applied in line with 

guidance and advice, but collectively they accumulate precaution throughout the assessment process and 

contribute to a highly precautionary assessment.  

24. The following sections set out these layers, highlighting where precaution has been applied and how it 

may influence the overall impact estimates presented within this document. 

 Evidence used to inform displacement and mortality rates 

 Displacement mortality rates 

25. There is limited empirical evidence on which mortality rate to use when assessing the impacts of 

displacement of offshore wind farms. However, the current NatureScot guidance, based on expert opinion, 

is to consider a mortality rate of up to 5% (NatureScot, 2023b). Van Kooten et al. (2019) studied the effects 

of displacement of seabirds using energy-budget models for two scenarios using habitat utilisation maps 

and a fixed 10% mortality rate. The evidence from this study suggests that a 1% mortality rate for displaced 

birds is more appropriate than the 5% mortality rate utilised within the NatureScot upper Approach, and 

that a 5% mortality rate is an unrealistic assumption based on evidence and modelling . Applying a 5% 

mortality rate is therefore considered overly precautionary, not in line with the best available scientific 

evidence and is likely to overestimate impacts resulting from displacement.  

26. A review of existing studies by APEM (2022a, 2022b) also considered displacement mortality rates, though 

fewer studies have attempted to quantify displacement-consequent mortality given the practical and theoretical 

limitations in doing so. The review concluded that the available evidence is “incompatible” with a 10% mortality 

rate and the most likely mortality rate is considered to be “negligible or undetectable”. APEM (2022a, 2022b) 

suggest that a mortality rate of 1% or less would be more consistent with the available evidence and would still 

represent a precautionary assumption.  

27. Additionally, a subsequent review by MacArthur Green (2019) concluded that a 1% mortality rate was 

sufficient within displacement assessments for both the breeding and non-breeding seasons. This 

conclusion was informed by tests conducted using the individual-based model developed by Searle et al. 

(2017), which was originally designed to assess the impact of displacement and barrier effects for breeding 

guillemots, razorbills, puffins, and kittiwakes in the Forth-Tay region during the chick-rearing period. Although 

Searle et al. (2017) did not apply the model themselves to offshore wind farm scenarios, MacArthur Green 

(2019) used it to simulate a range of precautionary conditions, including 60% displacement, a 500 m buffer 

zone, and 100% barrier effects (i.e., birds flying around rather than through wind farms). 

28. In these scenarios, birds were assumed to commute several times daily between breeding colonies and 

foraging areas, making them highly sensitive to displacement and barrier effects. Even under these 

precautionary assumptions, the model predicted very low additional adult mortality: between 0.003% and 0.31% 

for guillemots, and 0.08% to 0.17% for razorbills, depending on food abundance and distribution. These results 

strongly suggest that displacement and barrier effects have a very small impact on adult survival, even when 

multiple offshore wind farms are placed close to colonies between nest sites and foraging grounds. 

29. While no equivalent model has yet been developed for guillemots and razorbills in the non-breeding season, 

due in part to a lack of necessary data, the review concluded that birds are generally less constrained during 

this period. In the context of overwinter survival, it is relevant that in many seabird species, including alcids 

(auks), most mortality occurs during winter (e.g. Coulson et al., 1983; Reynolds et al., 2011), often due to factors 

such as winter storms (Anker-Nilssen et al., 2018). However, there is also evidence that seabirds tend to be 

heavier in winter than during the breeding season (e.g. Coulson et al., 1983), suggesting they have relatively 

little difficulty in finding sufficient food during the non-breeding season. For example, puffins are 20 to 30% 

heavier in winter than in summer due to fat storage, and the same is true of guillemots (Harris et al., 2000; 

Anker-Nilssen et al., 2018). This elevated body condition provides a buffer against short-term energetic stress 

and supports the conclusion that plausible levels of displacement or disturbance are unlikely to significantly 

affect survival. This seasonal resilience, combined with the low mortality predicted in breeding-season models, 

supports the use of a 1% mortality rate as a precautionary yet realistic threshold for displacement assessments 

across both seasons. 

30. Further demographic data support this conclusion. For guillemots, Horswill and Robinson (2015) recommend 

a baseline age of first breeding at 6 years, with adult survival at 0.939, and juvenile survival at 0.56. For 

razorbills, first breeding occurs at 5 years, with adult survival at 0.895 and immature survival at 0.63. These 

figures show that juveniles and immatures have significantly lower survival rates, suggesting that any 

displacement-related impacts are more likely to affect younger birds, not adults. Moreover, adult and immature 

survival is influenced by environmental factors such as oil pollution, sea temperature, wind conditions, and prey 

abundance (e.g. Harris and Bailey, 1992; Sandvik et al., 2005; Votier et al., 2005, 2008). 

31. Given that the annual mortality of adult guillemots is around 6% and razorbills around 10%, and that this already 

includes mortality from existing human pressures (e.g. oil pollution, fishing bycatch, disturbance), the additional 

mortality from offshore wind farm displacement is likely to be extremely small. In this context, applying a 1% 

mortality rate for displaced individuals is both precautionary and proportionate, and aligns with the best 

available evidence. 

32. In summary, the evidence and modelling from recent studies and projects suggest that the 5% displacement 

mortality rate recommended by NatureScot is overly precautionary. A more realistic mortality rate for displaced 

seabirds, based on current empirical data and advanced modelling techniques, is closer to 1%. Therefore, the 

Applicant Approach applies a 1% mortality rate for displacement, based on this evidence. The mortality rate of 

1% follows previous advice from Marine Scotland on Forth and Tay projects (Marine Scotland, 2017). 

 Displacement rates for guillemot and razorbill 

33. Evidence shows that auk species exhibit a medium level of sensitivity to vessel and helicopter traffic (Garthe 

and Hüppop, 2004; Furness and Wade, 2012; Bradbury et al., 2014). Furthermore, displacement impacts from 

post-consent monitoring studies (from 13 different European offshore windfarm sites) have been collated and 

reviewed by Dierschke et al. (2016), which found auk species to show ‘weak displacement’ overall, though 

results were highly variable.  
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34. More recently, Hornsea Four Offshore Wind Farm commissioned a comprehensive review of post-construction 

monitoring evidence from 21 offshore wind farms across the UK and wider North Sea (APEM, 2022a). This 

review reported displacement effects ranging from strong attraction (+112%) through to strong avoidance (-

75%), with the majority of studies indicating either no significant effect or weak displacement. Specifically, one 

offshore wind farm showed attraction effects, eight showed no significant or weak displacement, four reported 

inferred displacement without statistical testing, and eight reported negative displacement effects. 

35. Importantly, displacement rates above 50% were confined to only a handful of studies, most of which were 

associated with sites of low or very low auk abundance and/or datasets dominated by zero counts. Independent 

re-analysis of some of these datasets has shown such rates to be unreliable, particularly where inappropriate 

statistical methodologies had been applied (Zuur, 2018). For example, studies at Prinses Amalia and Egmond 

aan Zee previously reported significant displacement effects (up to 45%) but re-analysis using Integrated 

Nested Laplace Approximation (INLA) failed to detect significant displacement. Similarly, the reliability of high 

reported displacement rates at Alpha Ventus (75%), Blighbank (75%), and Thorntonbank (60%) has been 

questioned, as these datasets were found unsuitable for INLA analysis due to high numbers of zero counts. 

This indicates that the modelled outputs for these studies were likely inflated; for example, re-analysis at 

Thorntonbank suggested that displacement could actually be as low as 45%. 

36. By contrast, nine offshore wind farm studies reported no significant displacement effects or only weak 

avoidance, six of which were based on three or more years of operational monitoring and included sites with 

moderate to high auk abundance. These studies are considered relatively robust as they either used 

appropriate statistical approaches (e.g. INLA) or were less susceptible to zero-count bias. This pattern of 

evidence also suggests a possible relationship between auk abundance and displacement rates, with higher 

displacement estimates tending to arise from sites of low auk abundance, although it is unclear whether this 

reflects ecological processes or statistical artefacts. 

37. The evidence above from the APEM (2022a) review highlights the variability and uncertainty in reported 

displacement rates for auks, but also suggests that the more reliable studies support rates below 50%. On this 

basis, and recognising that some weak displacement effects may have gone undetected in individual studies, 

APEM (2022a) recommended adopting a precautionary displacement rate of up to 50% for auks. This approach 

is considered suitably conservative, while avoiding reliance on inflated or unreliable higher rates that are 

unlikely to be applicable to sites with moderate to high auk abundance, such as the Array. 

38. Evidence from the Robin Rigg Offshore Wind Farm indicates that guillemot abundance within the wind farm 

footprint remained consistent across pre-construction, construction, and operational phases, providing no 

evidence of displacement (Vallejo et al. 2017). While localised changes in distribution were detected elsewhere 

in the study area, these were likely independent of the offshore wind farms and may reflect spatio-temporal 

variation in prey distribution and habitat dynamics within the Solway Firth. 

39. Of the projects that have quantified displacement post-construction, the closest to the Array is Beatrice 

Offshore Wind Farm (191.63 km from the Array). Survey data for Beatrice included one year of pre-

construction (2015) and one year of post-construction (2019) surveys, each comprising six boat-based 

surveys between May and July. Across the study area as a whole, guillemot and razorb ill numbers 

increased between the pre- and post-construction periods. For guillemot, a significant increase was 

recorded in the centre and southern edge of the survey region, outside the Array and 2km buffer itself, 

while for razorbill, increases occurred across most of the study area, including within the Array footprint. 

Displacement analysis, based on pooled densities of birds within 100–400 m of turbine locations and 

compared against bootstrapped random layouts, found no evidence that birds were avoiding turbines, with 

observed densities falling within expected distributions. While a small area of decreased guillemot 

abundance overlapped with the Array, this was only evident in a single pre- vs post-construction 

comparison and was judged to be only partly attributable to the wind farm, with other drivers such as 

shifting prey hotspots or chance variation also being plausible explanations. Accordingly, the study 

concluded that guillemot and razorbill did not appear to be displaced by turbine presence (MacArthur 

Green, 2023).  

40. However, the analysis did not compare densities inside versus outside the Array, and thus may have 

underestimated subtle displacement effects. Moreover, while auk abundance increased overall post -

construction, some redistribution within the study region cannot be ruled out, meaning that the apparent 

absence of displacement should be interpreted with caution. The MacArthur Green (2023) study concludes 

that the upper end of the displacement rates currently used in assessments (30–70%) is likely to 

significantly overestimate the extent to which this species is displaced from operational wind farms. 

Furthermore, even the lower end of this range is probably precautionary, suggesting that actual 

displacement is likely to be considerably less than previously assumed. 

41. Furthermore, evidence suggests that although auk species are somewhat sensitive to displacement, the 

effects are short-term, and studies indicate auk habituation to offshore windfarms. For example, a study at 

Thanet Offshore Windfarm found auk species became habituated, and the displacement rate of between 

75% and 85% in the first year of operations fell to between 31% and 41% within years two and three of 

operations (RoyalHaskoning, 2013). Further evidence is emerging through additional post -construction 

monitoring of offshore windfarms; for instance, there are reports of auk numbers increasing and 

observations of foraging behaviour within the offshore wind farm itself (Leopold and Verdaat, 2018). This 

suggests the displacement rates of auk species within the Array will reduce over time.  

42. Based on the review of the relevant literature, a displacement rate of 50% during the operations and 

maintenance phase of the Array has been adopted for guillemot and razorbill within the Applicant Approach. 

This value is considered precautionary as it reflects a realistic upper-bound rate given the wide variation in 

displacement effects reported across the different offshore wind farm studies provided above. 

 Foraging Range  

43. Within the Array EIA report (Ossian OWFL, 2024b), prior to reassessment, no guillemot colonies were 

identified within range using the centre-to-centre screening and apportioning method, and only two razorbill 

SPA colonies (Fowlsheugh SPA and Troup, Pennan and Lion’s Head SPA) were identified . It was therefore 

assumed that birds recorded within the Array consisted of a mixture of immature, non-breeding, or post-

breeding individuals.  

44. Following consultation with NatureScot, the updated assessment presented during the 11 June 2025 

meeting applied the MM+1SD foraging ranges for both guillemot and razorbill, excluding Fair Isle data, 

consistent with standard guidance (NatureScot, 2023d). The use of MMFR+1SD is a precautionary 

approach that incorporates the standard deviation of the mean of maximum foraging ranges, thereby 

extending the range to account for variability and potential outliers. This method is generally considered 

to capture the vast majority of foraging birds, ensuring that connectivity assessments remain conservative 

while still grounded in empirical data. Based on the advice given during consultation (Table 2.1), the 

assessment was undertaken using the edge of the Array compared to the centre to establish connectivity. 

Under this approach, only approximately 16% of the Array fell within the foraging range of guillemot 

colonies, while ~74% of the Array fell within range of razorbill colonies. Accordingly, it was assumed that 

the majority of guillemot and a proportion of razorbill observed within the Array were considered unlikely 

to be breeding adults associated with local colonies. 

45. However, during the 11 June 2025 meeting (Table 2.2), NatureScot expressed reservations regarding this 

assumption under the concern that breeding guillemots and razorbill may occasionally forage further afield. 

Within this meeting, the Applicant and NatureScot discussed alternative approaches including the option 

of applying the MMFR+1SD including the Fair Isle data. Subsequently NatureScot formally issued project-

specific advice that an Expanded Foraging Range should be applied using MMFR+1SD including the Fair 

Isle data for both species.  

46. Standard guidance (NatureScot, 2023d) recommends only using this Extended Foraging Range (i.e. with 

Fair Isle data included) for Northern Isles colonies, advising MMFR+1SD excluding Fair Isle data for all 

other locations. The inclusion of Fair Isle data results in a foraging range of 153.7 km for guillemot 

(compared to 95.2 km when excluded) and 164.4 km for razorbill (compared to 122.2 km when excluded) . 

This significant increase reflects a limited number of exceptionally long foraging trips recorded for birds 

tagged on Fair Isle. These foraging trips resulted from highly unusual circumstances and are not 

considered to be representative of the typical range of foraging behaviour. 
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47. The maximum foraging range recorded for guillemot on Fair Isle occurred in 2011 (338 km), coinciding 

with a year of extremely poor productivity on the island, when no chicks fledged from monitored plots 

(Parnaby, 2013). Similarly, the maximum Fair Isle foraging range for razorbill was recorded in 2011 (313 

km), a year in which productivity collapsed to just 0.02 chicks fledged per egg laid (Parnaby, 2013). These 

extreme trips for both species likely reflect the severely limited foraging conditions around Fa ir Isle that 

year, forcing birds to travel distances incompatible with successful chick provisioning.  

48. In contrast, there is no evidence of such extreme breeding conditions at colonies in the Forth and Tay 

region, as illustrated by Figure 4.1 (panel d and h) of Wakefield et al. (2017). Seabirds Count (Burnell et 

al., 2023) reported generally modest population changes in both guillemot and razorbill colonies in this 

region since Seabird 2000, including some colonies which exhibited population growth. Long-term 

monitoring on the Isle of May further shows stable productivity for both species (2019–2024 averages: 

guillemot 0.71 chicks per pair; razorbill 0.63 chicks per pair; NatureScot, ND), indicating that suitable 

foraging opportunities are available relatively close to colonies. This evidence is incompatible with the 

suggestion that guillemot or razorbill in the Forth and Tay region routinely undertake the extreme foraging 

trips recorded at Fair Isle. 

 

 

Figure 4.1 Maps Show Seabird Breeding Distributions and Individual Movement Data used to Estimate at-
Sea Foraging Areas from UK Colonies. Panels a, c, e, and g Display Nest Counts from the 
Seabird 2000 Census (Mitchell et al. 2004), with Study Colonies Highlighted in red. Panels b, d, 
f, and h Show GPS Tracks of Individual Birds, Colour-Coded by Colony (Figure taken from 
Wakefield et al. 2017) 

 

49. Furthermore, should environmental conditions ever deteriorate to the extent that guillemot and razorbill, 

are forced to undertake exceptionally long foraging trips, similar to those recorded at Fair Isle in 2011, 

then the presence or absence of the Array would not be expected to materially influence breeding success. 

In such scenarios, breeding failure would be driven by poor prey availability rather than the presence of 

offshore infrastructure.  

50. Similarly, if birds are forced to forage at the outer limits of their range, where they may encounter the  Array, 

any associated energetic costs or reductions in body condition would already be inherent to the ecological 

challenge they face. The Array’s presence would not meaningfully alter these life history consequences, 

such as reduced adult survival or carryover effects into future breeding seasons. In short, the Array is 

unlikely to exacerbate impacts that are already being driven by broader environmental pressures beyond 

its influence. 

51. GPS tracking evidence further supports the lack of connectivity.  Public datasets available from the Seabird 

Tracking Database (BirdLife International, 2018) and reviewed in Woodward et al. (2024), as well as further 

data in Bogdanova et al. (2018; 2020; 2022), show no evidence of connectivity between Scottish east 

coast colonies and the Array for guillemot and razorbill. All relevant datasets (2012–2014) were examined, 

including: 

• Guillemot at Whinnyfold (Buchan Ness to Collieston Coast SPA) (TracksBLCOGUWIN2012), 5 tracks from 

5 birds; 

• Guillemot at St Abb’s (St Abb’s Head to Fast Castle SPA) (TracksBLCOGUSAB2012), 1 track from 1 bird; 

• Guillemot at Isle of May (Forth Islands SPA) (TracksBLCOGUIOM201220132014), 51 tracks from 46 birds; 

• Guillemot at Fowlsheugh (Fowlsheugh SPA) (TracksBLCOGUFOW2012), 10 tracks from 10 birds; 

• Guillemot at Bullers of Buchan (Buchan Ness to Collieston Coast SPA) (TracksBLCOGUBOB2012), 2 

tracks from 2 birds; and 

• Razorbill at Isle of May (Forth Islands SPA) (TracksBLRAZOIOM201220132014): 28 tracks from 18 birds. 

52. Additional Isle of May tracking studies reported by Woodward et al. (2024) (1999–2006: 30 guillemot) and 

Bogdanova et al. (2020a, 2020b, 2022) (2015–2019: 48 guillemot, 327 tracks) provide further evidence. 

None of these tracked guillemot entered the Array; instead, they consistently foraged closer to their 

colonies. Pre-dating these datasets, Woodward et al. (2024) reviewed earlier Isle of May tracking studies 

(1999–2006) which included 11 razorbills, while more recent studies (Bogdanova et al. 2018; 2020; 2022) 

added 27 razorbills (261 tracks). Across all these datasets, no tracked razorbill entered the Array at any 

time. 

53. Whilst it is noted that the overall sample size is relatively modest (124 guillemots from Isle of May over 16 

years; 56 razorbill from the Isle of May over 16 years) and that foraging behaviour varies annually 

depending on prey distribution, the consistent absence of connectivity indicates that interaction with the 

Array is likely very limited. Therefore, as stated above, birds observed in the area during this period are 

far more likely to be immature individuals, non-breeding adults, or post-breeding birds. As a result, 

particularly for guillemot, the assessment (which utilises MM+1SD foraging range plus Fair Isle data) likely 

significantly overestimates impacts on the smaller population of breeding birds and their associated 

immature population. 

54. Additionally, for guillemot in the non-breeding season, the Array EIA Report (Ossian OWFL, 2024b) applied 

the BDMPS approach. This was due to guillemot being recorded throughout the entire Array despite only 

a small proportion (approximately 16%) falling within the MM+1SD foraging range of breeding colonies. 

The use of BDMPS in this context reflects the understanding that many of the guillemots present were 

likely to be non-breeding individuals, immatures, or birds from wider-ranging populations not directly 

connected to nearby breeding colonies. However, following consultation with NatureScot (Table 2.2), it 

was advised that the non-breeding season regional population should instead be based on the breeding 

season foraging range, aligning with a more precautionary interpretation of connectivity.  

55. The NatureScot guidance regarding guillemot movement in the non-breeding season utilises Buckingham 

et al. (2022) as its source. However, the data presented in this study do not appear to convincingly support 

NatureScot’s assertions that guillemot “remain in the broad vicinity of their breeding colonies” and that “the 
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non-breeding season population comprises the breeding population found within the MMFR+1SD” (i.e. 

95.2 km). Visual inspection of the 50% density kernels (i.e. the core area of use based on tracking data) 

in Buckingham et al. (2022) suggests that this pattern does not hold for birds in the region in which the 

Array is located. Focusing on the 50% density kernels presented in the study, it can be seen that : 

• In August/September, in 2017-2018: 

– Guillemot from Whinnyfold (within the Buchan Ness to Collieston Coast SPA and therefore the most 

relevant colony) have a 50% density kernel that ranges up to north Shetland (approx. 350 km from 

the colony) and down to the central North Sea (approx. 300 km from the colony);  

– Guillemot from other colonies have travelled even further e.g. the 50% kernel of guillemot from Foula 

reaches the north Norwegian coast (approx. 1,600 km from Foula).  

• In August/September, in 2018-2019: 

– The 50% kernel of guillemot from Whinnyfold still covers northern Shetland, but spans even further 

into the southern North Sea, approx. 600 km from the colony; 

– The 50% kernel of guillemot from Fair Isle includes an area off the Norwegian coast, approx. 1,000 

km from the colony.  

• In December/January, in 2017-2018; 

– The 50% kernel density from Whinnyfold is a large area within the central North Sea, that does not 

come near to the colony (approx. 70km at the closest) and spans to Danish waters (approx. 450 km 

from the colony);  

– The 50% kernel of birds from Canna includes an area off the coast of Cornwall, approx. 800 km from 

the colony.  

• In December/January, in 2018-2019: 

– The 50% kernel density from Whinnyfold is again a large area within the central North Sea that does 

not come close to the colony (approx. 70 km at the closest) and spans to Shetland in the north (approx. 

350 km from the colony) and Danish waters in the south (approx. 450 km from the colony). This 

highlights that their non-breeding season range does not align with the MMFR +1SD and confirms 

that birds forage over much greater distances in the non-breeding season compared to the breeding 

season; 

– The 50% density kernel of birds from Treshnish includes the Bay of Biscay, approx. 1,400 km from 

the colony.  

56. It is noted that the above examples all refer to 50% density kernels, and are therefore not extreme 

distances. Whilst it is acknowledged that the data show a degree of spatial partitioning rather than complete 

admixture across BDMPS regions, the data strongly demonstrate that guillemot typicall y disperse a 

significant distance from the colony during the non-breeding season, and it is in fact only a minority that 

remain within MMFR+1SD of their breeding colony. Therefore, within the non-breeding season and 

annually, the use of the breeding foraging range to define the population likely leads to an overestimation 

of impacts to the regional population estimated for the non-breeding season. 

57. While the evidence demonstrates that the Expanded Foraging Range approach is inconsistent with typical 

guillemot and razorbill behaviour in the Forth and Tay region and results in overestimated impacts, it has 

nevertheless been applied within this reassessment due to the project -specific advice received from 

NatureScot.  

58. The Applicant notes, however, that the MM+1SD method already represents a precautionary measure by 

incorporating one standard deviation above the mean maximum foraging range, which captures the vast 

majority of birds. Accordingly, the Applicant considers the conclusion that approximately 84% of the Array 

lies outside the foraging range of breeding guillemot to be valid, and that observed birds are more likely to 

be immatures or non-breeders rather than breeding adults from local colonies. On this basis, the Applicant 

considers that only around 16% of the potential impact for guillemot should be projected onto the breeding 

colonies within the MMFR+1SD, with the remainder reflecting birds not associated with local breeding 

populations.  

 Density used within assessments 

59. Within the displacement assessments, the use of seasonal peak means — specifically, the mean of two 

annual peak counts — introduces a high degree of statistical uncertainty. By definition, peak counts 

represent outliers within a dataset, and averaging two such values does not provide a robust estimate of 

typical density. This method effectively relies on only two data points (one from year one and one from 

year two) within a season, disregarding the remaining months of valid survey information that could 

contribute to a more representative and stable mean. As a result, density estimates derived from peak 

means are inherently skewed and may not reflect actual seasonal patterns or ecological reality, leading to 

inflated displacement estimates. 

60. A more statistically sound approach would involve using the full dataset to calculate mean densities across 

the relevant season. This would reduce variability, improve confidence in the estimates, and better align 

the assessment with ecological reality. 

61. Separately, collision risk modelling is highly sensitive to the densities of birds assumed to be at risk. 

However, current approaches often fail to fully account for avoidance behaviours or interactions with 

displacement, particularly for species such as kittiwake and gannet. This can lead to overestimation of 

potential impacts, even when density inputs are otherwise appropriate.  

62. One key omission is macro-avoidance which is the tendency of birds to actively avoid wind farm areas at 

a broad spatial scale, significantly reducing their likelihood of collision. For example, if displacement rates 

indicate that 30% of birds avoid the wind farm area, collision risk estimates should be adjusted to reflect 

this reduced exposure. However, such adjustments are not consistently applied in current methodologies. 

63. For gannet, macro-avoidance is typically considered only during the breeding season, despite evidence 

that similar behaviour occurs during the non-breeding season (Pavat et al. 2023). Omitting this adjustment 

risks overestimating collision risk in periods when birds are equally likely to avoid turbines. Densities used 

in assessments should therefore be reduced by 70% across all seasons, not just the breeding season as 

currently applied. 

64. For kittiwake, there is also a risk of double-counting impacts. Displacement and collision risk are often 

assessed independently, without recognising that displaced birds are, by definition, not at risk of collision. 

Treating displacement and collision as additive therefore inflates impact estimates. Kittiwake densities 

within CRM should be reduced by 30% across all seasons to reflect this, although this approach is not 

currently implemented. 

65. These methodological limitations are particularly important in the context of significant determinations, 

where overestimated impacts can disproportionately influence conclusions. The Applicant therefore 

considers that incorporating macro-avoidance and avoiding double-counting between displacement and 

collision risk would improve ecological realism and strengthen the robustness of assessments, leading to 

more balanced and evidence-based outcomes. 

 Population Viability Analysis  

66. Population Viability Analysis (PVA) is a key tool used to assess the long-term population-level 

consequences of offshore wind farm impacts on seabirds. In line with NatureScot guidance, the PVA 

models presented in this assessment have been run under density-independent assumptions, which 

means that demographic rates (e.g. survival, productivity) do not change in response to population size.  

67. While this approach is commonly used due to the uncertainty surrounding density dependence in seabird 

populations, it introduces a significant limitation: the absence of compensatory population responses. In 

reality, many populations exhibit density-dependent dynamics, where demographic rates may improve as 

population size declines. For example, through reduced competition for resources or increased breeding 

success. By excluding these mechanisms, density-independent models can produce exaggerated declines 

or growth, including unrealistic extinction trajectories. 
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68. This limitation is particularly relevant when interpreting Counterfactual of Population Size (CPS) outputs. 

CPS reflects the ratio of final population size between impacted and unimpacted scenarios. However, in 

density-independent models, CPS does not account for the potential for population recovery or regulation, 

making it less ecologically realistic. As such, CPS values may overstate long-term impacts, especially in 

scenarios where compensatory growth would be expected. 

69. For this reason, Counterfactual of Population Growth Rate (CGR) is considered a more robust and 

informative metric in density-independent models. CGR focuses on the relative change in growth rate, 

offering a clearer indication of long-term population-level effects without relying on assumptions about 

density regulation. This approach aligns with ecological modelling principles (e.g. White, 2016) and is 

consistent with NatureScot’s recommendation to present both metrics, while focusing interpretation on 

CGR. 

70. While CPS can provide useful context, its interpretation must be cautious in density -independent models. 

It should not be used in isolation to determine population-level significance, particularly in the absence of 

density-dependent feedbacks that are known to occur in natural systems. 

 Application of the Applicant Approach 

71. The Applicant Approach adheres to prescribed guidance except where recent empirical evidence supports 

an alternative, more ecologically realistic method. It incorporates recent empirical evidence on 

displacement rates, while continuing to apply precautionary assumptions in key areas, such as foraging 

range and behavioural connectivity, in accordance with NatureScot advice. Additionally, the Applicant 

Approach retains the use of seasonal peak means for density estimation, a method that introduces 

precaution by relying on statistically variable outliers rather than seasonally averaged data . While this can 

skew displacement calculations and potentially overestimate bird density, its continued use ensures the 

assessment remains conservative and aligned with current guidance.   

72. Furthermore, PVA has been completed using density-independent models, as requested. While this is a 

common approach in seabird assessments due to uncertainty around density dependence, it does not 

account for compensatory population responses that would typically occur in nature. As a result, metrics 

such as the CPS may overstate long-term impacts, whereas the Counterfactual of Population Growth Rate 

CGR offers a more robust indication of potential effects under these assumptions.  

73. Taking the various factors into account, the Applicant Approach remains precautionary but offers a more 

ecologically realistic and statistically robust representation of potential impacts  when compared to the 

NatureScot lower and upper approaches, reducing the likelihood of overestimation while still aligning with 

current guidance and consultation feedback.  

74. Therefore, the conclusions presented within this document place greater emphasis on the application of 

the Applicant Approach, which, by adhering to current guidance, incorporating empirical evidence, and 

maintaining precautionary assumptions where advised, provides a more balanced and ecologically realistic 

assessment. In doing so, the Applicant Approach reduces the risk of overestimating impacts while still 

reflecting the conservative principles embedded throughout the reassessment.  

5. ASSESSMENT OF SIGNIFICANCE  

DISTURBANCE AND DISPLACEMENT FROM THE PHYSICAL PRESENCE OF WIND TURBINES AND 
MAINTENANCE ACTIVITIES  

75. Disturbance as the result of the presence of wind turbines and operational activities during the operation 

and maintenance phase of an offshore wind farm has the potential to displace seabirds from the area of 

sea in which wind turbines are located or the activity is occurring. In relation to offshore wind farm 

development, displacement is defined as a reduction in the number of seabirds occurring within or 

immediately adjacent to an offshore wind farm (Furness et al., 2013). 

76. Displacement can be considered indirect habitat loss, as the result is that  birds are unable to utilise the 

habitat in the area from which they have been displaced. The loss of habitat means birds may move to 

areas already occupied by other birds and thus face higher intra- or inter-specific competition due to a 

higher density of individuals competing for the same resource. Alternatively, displaced birds may be forced 

to move into areas of lower quality (e.g. areas of lower prey availability) or travel longer distances to reach 

habitat of a suitable quality. This could therefore affect their demographic fitness (i.e. survival rates and 

breeding productivity), as well as potentially impacting on other birds in areas that displaced birds move 

to (for example, by increasing competition for resources).  

77. The displacement assessment, as originally presented in the Array EIA Report (Ossian OWFL, 2024b), was 

based on the matrix approach outlined in Joint Nature Conservation Committee (JNCC) (2022), which was 

agreed as appropriate during post-Scoping consultation (see Table 11.3 in volume 2, chapter 11 of the 

Array EIA Report; Ossian OWFL, 2024a). Species sensitivity to displacement varies considerably; 

therefore, species were screened for progression to the matrix stage using ‘Disturbance Sensitivity’ and 

‘Habitat Specialisation’ scores from Bradbury et al. (2014) and Wade et al. (2016), in line with the Joint 

Statutory Nature Conservation Body (SNCB) Interim Displacement Advice Note (JNCC 2022). In addition 

to sensitivity, the abundance of each species recorded during baseline surveys was also considered (see 

volume 3, appendix 11.3: of the EIA Report; Ossian OWFL, 2024e). The species progressed to the matrix 

stage included kittiwake, guillemot, razorbill, puffin, fulmar, and gannet.  

78. As outlined in volume 3, appendix 11.3 of the Array EIA Report (Ossian OWFL, 2024e), these species were 

considered in detail on the basis of potential for significant effects. All other species were excluded due to 

no likely significant displacement impact. 

79. Displacement impacts were quantified for each of these species within the Array plus a 2  km buffer, 

consistent with SNCB guidance recommending this standard displacement distance for most species 

(Natural England, 2022; JNCC, 2022), with the exception of certain groups such as divers.  

80. Full displacement matrices showing the estimated mortality resulting from 0% to 100% displacement and 

0% to 100% mortality of displaced individuals are provided in volume 3, appendix 11.3 of the Array EIA 

Report (Ossian OWFL, 2024e). Within these matrices, the rates advocated by NatureScot (2023b) have 

been applied and presented alongside the Applicant Approach. These differing rates are discussed in 

detail within volume 3, appendix 11.3 of the Array EIA Report (Ossian OWFL, 2024e) and within each relevant 

species’ section of this document. 

81. Where available, abundance estimates based on MRSea modelling have been used, with design -based 

estimates used otherwise (see volume 3, appendix 11.1 of the Array EIA Report for further details on the 

abundance estimation approach; Ossian OWFL, 2024c).  

82. This document provides updated displacement assessments for kittiwake, guillemot, and razorbill only, 

reflecting changes to the regional breeding populations used for these species (see addendum to appendix 

11.1 of the Array EIA Report) and the revised bio-seasons applied in the reassessment for guillemot and 

razorbill (see addendum to appendix 11.3 of the Array EIA Report). The displacement assessments for 

puffin, fulmar, and gannet remain unchanged. 

 Operation and maintenance phase 

83. Disturbance and displacement from the physical presence of wind turbines and maintenance activities is only 

applicable during the operation and maintenance phase.  

 Kittiwake 

Magnitude of impact 

84. The estimated mortality resulting from displacement during operation and maintenance was assessed for each 

season, and also on an annual basis by combining seasonal impacts and comparing them against the largest 
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regional seasonal population (as set out in volume 3, appendix 11.3 of the Array EIA Report (Ossian OWFL, 

2024e), and summarised in Table 5.1).  

85. In all seasons and on an annual basis, even when using the NatureScot displacement and mortality rates, the 

predicted decrease in the annual survival rate does not surpass the 0.02% threshold (and therefore does not 

require PVA). The impact in all seasons using both the NatureScot lower (30% displacement, 1% mortality rate) 

and upper (30% displacement, 3% mortality) Approach is predicted to be below 0.01% decrease in adult 

survival (Table 5.1).  

86. Using the Applicant Approach rates, the decrease in adult mortality is expected to be well below a 0.01% 

decrease in each season. On an annual basis, an annual decrease of 0.002% is estimated (Table 5.1).  

87. The impact is predicted to be of local spatial extent. The impact is expected to occur for the lifespan of the 

project and therefore be long term, although it is reversible following decommissioning of the Array. It is 

predicted that the impact will affect the receptor directly. However, even considering both the NatureScot lower 

and upper rates, the predicted impact on adult survival is expected to be below 0.02% in all scenarios and is 

unlikely to be detectable compared to natural variation in mortality rates. The magnitude is therefore considered 

to be negligible. 

 

Table 5.1: Kittiwake Seasonal and Annual Displacement Estimates for the Array Plus 2 km Buffer During 
Operation and Maintenance 

Season Seasonal 
Abundance 
(Array + 2 
km buffer) 

Regional 
Baseline 
Population 

Number of 
Kittiwake Subject 
to Mortality 
(Applicant 
Approach) 

Number of 
Kittiwake Subject 
to Mortality 
(NatureScot 
Approach) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(Applicant 
Approach) 

Percentage 
Point Decrease 
in Adult Survival 
Rate (NatureScot 
Approach) 

Pre-
breeding 

581 627,816 2 2 to 5 0.000 0.000 to 0.001 

Breeding 3,183 604,296 10 10 to 29 0.002 0.002 to 0.005 

Post-
breeding 

566 829,937 2 2 to 5 0.000 0.000 to 0.001 

Annual - 829,937 14 14 to 39 0.002 0.002 to 0.005 

 

 Sensitivity of the receptor  

88. In terms of behavioural response to offshore wind farm structures, kittiwake are considered to be of low 

vulnerability, with a score of two (out of five) assigned by Wade et al. (2016).  

89. Kittiwake is a qualifying interest feature for several SPAs likely to be connected to the Array (using the 

recommended foraging range; NatureScot, 2023d), with several non-SPA colonies also within range and so 

the species is considered to be of international value. Refer to Table 2.1 of the addendum to appendix 11.1 of 

the Array EIA Report for details of SPAs with connectivity to the Array with regards to kittiwake.  

90. Kittiwake typically lay two eggs annually and breed from the age of three onwards, typically living on average 

for 12 years (Burnell et al., 2023). Kittiwake have undergone decreases of approximately 57% in Scotland since 

the early 2000s. Surveys managed by the RSPB in 2023 have recorded indicative increases of 8% across a 

number of sites in Britain in 2023 when compared against a pre-HPAI baseline (Tremlett et al., 2024). Overall, 

kittiwake is deemed to have low recoverability.  

91. Kittiwake is deemed to be of low vulnerability, low recoverability and international value. The sensitivity of the 

receptor is therefore, considered to be medium. 

 Significance of the effect  

92. Overall, the magnitude of the impact is deemed to be negligible and the sensitivity of the receptor is considered 

to be medium. The effect will, therefore, be of negligible to minor adverse significance, which is not significant 

in EIA terms.  

 Secondary mitigation and residual effect  

93. No additional offshore ornithology mitigation is considered necessary, as the predicted effect, without further 

measures beyond those embedded in the design (as outlined in volume 2, chapter 11 of the Array EIA Report; 

Ossian OWFL, 2024b), is not significant in EIA terms. As such, the residual impact is assessed as no greater 

than minor adverse significance, which is not considered significant in EIA terms. 

Guillemot 

94. The estimated mortality resulting from displacement during operation and maintenance was assessed for each 

season, and also on an annual basis by combining seasonal impacts and comparing them against the largest 

regional seasonal population (as set out in volume 3, appendix 11.3 of the Array EIA Report and summarised 

in Table 5.2; Ossian OWFL, 2024e).  

95. When applying the displacement and mortality rates recommended by NatureScot (60% displacement and 3%–

5% mortality rate; NatureScot, 2023b), the predicted number of mortalities during the breeding season ranges 

from 198 to 329 individuals. For the non-breeding season, applying the recommended displacement rate of 

60% and a mortality rate of 1% to 3% results in a predicted mortality range of 290 to 870 individuals. This is a 

decrease in the adult survival rate of 0.032% to 0.053% in the breeding season, and 0.046% to 0.139% in the 

non-breeding season. On an annual basis, the number of mortalities is 488 to 1,199, which is a decrease in 

adult survival rate of 0.078% to 0.192% (Table 5.2). 

96. Using the Applicant Approach of 50% displacement and 1% mortality (in all seasons) the number of mortalities 

is 55 in the breeding season and 242 in the non-breeding season. This is a decrease in the adult survival rate 

of 0.009% in the breeding season, and 0.039% in the non-breeding season. On an annual basis, the number 

of mortalities is 297, which is a decrease in adult survival rates of 0.047% (Table 5.2).  

97. It should be noted that recent work using time-depth-recorders to monitor auk diving activity indicates that there 

is significant variation in diving behaviour (Dunn et al., 2024). The results presented by Dunn et al. (2024) 

indicate that the correction factors applied currently to account for auk availability bias (see volume 3, appendix 

11.1 of the Array EIA Report; Ossian OWFL, 2024c) are likely to lead to overall overestimates of the true 

abundance of auks within the Array Study Area on an annual basis. Therefore, the annual number of mortalities 

predicted, based on the abundance of birds present, is also likely to be an overestimate and the conclusions 

must be considered highly precautionary.  

98. The impact is predicted to be of local spatial extent and to persist throughout the operational lifespan of the 

Array. It is considered reversible following decommissioning and is therefore assessed as long-term in duration. 

The receptor is expected to be affected directly. Applying NatureScot’s recommended approach indicates a 

reduction in adult survival exceeding the 0.02% threshold in both breeding and non-breeding seasons for both 

lower and upper rates. 

99. Predicted impacts also exceed the 0.02% annual decrease threshold when using NatureScot’s rates. 

Furthermore, under the Applicant’s Approach, the threshold is surpassed during the non-breeding season and 

on an annual basis. To further assess the significance of this effect, an updated PVA has been undertaken for 

guillemot, as detailed in the addendum to appendix 11.5 of the Array EIA Report. 
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Table 5.2: Guillemot Seasonal and Annual Displacement Estimates for the Array Plus 2 km Buffer During 
Operation 

Season Seasonal 
Abundance 
(Array + 2 
km buffer) 

Regional 
Baseline 
Population 

Number of 
Guillemot Subject 
to Mortality 
(Applicant 
Approach) 

Number of 
Guillemot Subject 
to Mortality 
(NatureScot 
Approach) 

Percentage Point 
Decrease in 
Adult Survival 
Rate (Applicant 
Approach) 

Percentage Point 
Decrease in 
Adult Survival 
Rate (NatureScot 
Approach) 

Breeding 10,980 625,316 55 198 to 329 0.009 0.032 to 0.053 

Non-
breeding 

48,340 625,316 242 290 to 870 0.039 0.046 to 0.139 

Annual - 625,316 297 488 to 1,199 0.047 0.078 to 0.192 

 

 PVA Assessment 

100. When considering the impact during the breeding season on the regional population defined for the breeding 

season, using the NatureScot approach (60% displacement and 3% to 5% mortality), the PVA predicted that 

the CPS was 0.9789 to 0.9872 (Table 5.3). The median population size was therefore projected to be between 

1.28% to 2.11% smaller than the unimpacted population over a 35 year time period, with a 50th centile value 

of 47.32 to 45.00. In terms of the population size, this means that the median of the impacted population fell 

within the 47th to 45th percentile of the unimpacted population (a value of 50 would indicate that they are the 

same). This suggests that under the NatureScot lower and upper approach, the impacted scenarios are still 

within the margin of error of the non-impacted scenario, and therefore there would likely be no significant 

adverse effect to the population.  

101. However, as outlined within the addendum to appendix 11.5 of the Array EIA Report, the CGR is considered a 

more robust metric compared to the CPS in this analysis due to the models being conducted with density 

independence, in line with NatureScot (2023c) guidance. The PVA model predicted that the CGR was between 

0.9994 to 0.9996 (Table 5.3) which translates to a median reduction of 0.04% to 0.06% in population growth 

rate after 35 years. Such a decrease indicates that this level of impact would not adversely affect the population 

and would likely remain undetectable against natural population fluctuations. Furthermore, it is not expected to 

significantly alter the background mortality rate. 

 

Table 5.3: Guillemot 35 Year PVA Results for Displacement Impacts during the Breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
60% displacement, 3% 
mortality  

198 1.0251 0.9996 0.9872 47.32 

NatureScot Approach - 
60% displacement, 5% 
mortality  

329 1.0248 0.9994 0.9789 45.00 

 

102. When considering the impact during the non-breeding season on the regional population defined for the non-

breeding season, under the NatureScot approach (60% displacement and 3 to 5% mortality), the PVA predicted 

that the CPS was 0.9814 to 0.9543 (Table 5.4). The median population size was therefore projected to be 

1.86% to 5.47% smaller than the unimpacted population over a 35 year time period, with a 50th centile value 

of 45.58 to 37.48. In terms of the population size, this means that the median of the impacted population fell 

within the 45th to 37th percentile of the unimpacted population (a value of 50 would indicate that they are the 

same). This suggests that under the NatureScot lower and upper approach, the impacted scenarios are still 

within the margin of error of the non-impacted scenario, and therefore there would likely be no significant 

adverse effect to the population.  

103. The PVA model predicted that the CGR was 0.9995 to 0.9984 (Table 5.4) which translates to a median 

reduction of 0.05% to 0.16% in population growth rate after 35 years. Such a decrease indicates that this level 

of impact would not adversely affect the population and would likely remain undetectable against natural 

population fluctuations. Furthermore, it is not expected to significantly alter the background mortality rate.  

104. Under the Applicant Approach (50% displacement and 1% mortality), the PVA predicted that the CPS was 

0.9844 (Table 5.4. The median population size was therefore projected to be 1.56% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 46.40. In terms of the population 

size, this means that the median of the impacted population fell within the 46th percentile of the unimpacted 

population (a value of 50 would indicate that they are the same). This suggests that the impacted scenario was 

still within the margin of error of the non-impacted scenario, and therefore there would likely be no significant 

adverse effect to the population.  

 

Table 5.4:  Guillemot 35 Year PVA Results for Displacement Impacts during the Non-Breeding Season 

Scenario Predicted 
Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach 
- 60% displacement, 
1% mortality  

290 1.0249 0.9995 0.9814 45.58 

NatureScot Approach 
- 60% displacement, 
3% mortality  

870 1.0238 0.9984 0.9453 37.48 

Applicant Approach – 
50% displacement, 
1% mortality 

242 1.025 0.9996 0.9844 46.4 

 

105. When considering the annual impact on the annual regional population, using the Applicant Approach (50% 

displacement and 1% mortality), the PVA predicted that the CPS was 0.9809 (Table 5.5). The median 

population size was therefore projected to be 1.91% smaller than the unimpacted population over a 35 year 

time period, with a 50th centile value of 45.56. In terms of the population size, this means that the median of 

the impacted population fell within the 45th percentile of the unimpacted population (a value of 50 would indicate 

that they are the same). This suggests that the impacted scenario was still within the margin of error of the non-

impacted scenario, and therefore there would likely be no significant adverse effect to the population.  

106. When considering the annual impact on the annual regional population, using the NatureScot Approach (60% 

displacement and 1% to 5% mortality), the PVA predicted that the CPS was 0.9254 to 0.9689 (Table 5.5). The 

median population size was therefore projected to be between 3.11% to 7.46% smaller than the unimpacted 

population over a 35 year time period, with a 50th centile value of 42.66 to 33.42. In terms of the population 

size, this means that the median of the impacted population fell within the 42nd to 33rd percentile of the 

unimpacted population (a value of 50 would indicate that they are the same). This suggests that under the 

NatureScot lower and upper approach, the impacted scenarios are still within the margin of error of the non-

impacted scenario, and therefore there would likely be no significant adverse effect to the population.  

107. The PVA model predicted that the CGR was between 0.9991 to 0.9978 (Table 5.5 which translates to a median 

reduction of 0.09% to 0.22% in population growth rate after 35 years. Such a decrease indicates that this level 

of impact would not adversely affect the population and would likely remain undetectable against natural 

population fluctuations. Furthermore, it is not expected to significantly alter the background mortality rate.  
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Table 5.5:  Guillemot 35 Year PVA Results for Displacement Impacts on an Annual Basis 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
60% displacement, 1-3% 
mortality  

488 1.0245 0.9991 0.9689 42.66 

NatureScot Approach - 
60% displacement, 3-5% 
mortality  

1,199 1.0232 0.9978 0.9254 33.42 

Applicant Approach – 50% 
displacement, 1% 
mortality 

297 1.0249 0.9995 0.9809 45.56 

 

 Magnitude of impact  

108. Table 5.6 below presents the assessed magnitude of impact on the regional guillemot population from the 

Ossian Offshore Wind Farm project alone, based on both the NatureScot and Applicant Approach. 

Assessments have been carried out for the breeding, non-breeding, and annual periods using displacement 

and mortality rates consistent with each approach. The NatureScot Approach typically applies higher 

precautionary displacement and mortality rates, while the Applicant Approach uses parameters reflective of 

post-construction evidence and expert judgement as detailed in paragraphs 25 to 42 

109. For each scenario, either a PVA or the results from the displacement assessment has been used to determine 

the potential impact. Across all scenarios assessed, including variations in displacement and mortality rates, 

the magnitude of impact on the guillemot population was found to be low, indicating that project-alone effects 

are unlikely to result in significant population-level consequences. 

 

Table 5.6:  Assessed Magnitude of Displacement Impact on Regional Guillemot Populations from the 
Project Alone, Based on the NatureScot and Applicant Approach 

Assessment Scenario Season Displacement / 
Mortality Rate 

Approach Magnitude of 
Impact 

PVA Breeding 60% / 3% NatureScot (Lower) Low 

PVA Breeding 60% / 5% NatureScot (Upper) Low 

Displacement Breeding 50% / 1% Applicant Negligible 

PVA Non-breeding 60% / 1% NatureScot (Lower) Low 

PVA Non-breeding 60% / 3% NatureScot (Upper) Low 

PVA Non-breeding 50% / 1% Applicant  Low 

PVA Annual 60% / 1% NatureScot (Lower) Low 

PVA Annual 60% / 3% NatureScot (Upper) Low 

PVA Annual 50% / 1% Applicant Low 

 

 Sensitivity of the receptor  

110. Guillemot is considered to have a high vulnerability to displacement from offshore wind farm structures, being 

assigned a score of 4 (out of 5) by Wade et al. (2016). However, as set out in paragraphs 25 to 42there is 

increased evidence that auks may not be as sensitive to displacement as previously thought.  

111. Guillemot raise a single chick per year and breed from the age of six onwards, typically living on average for 

23 years (Burnell et al., 2023). Guillemot have undergone decreases of approximately 31% in Scotland since 

the early 2000s. Surveys managed by the RSPB in 2023 have recorded indicative decreases of 6% across a 

number of sites in Britain in 2023 when compared against a pre-HPAI baseline (Tremlett et al., 2024). Overall, 

guillemot is deemed to have low recoverability. Guillemot is a qualifying interest feature for two SPAs (Buchan 

Ness to Collieston Coast and Fowlsheugh) likely to be connected to the Array (using the recommended foraging 

range; NatureScot, 2023d). Based on the regional importance of the population recorded during baseline 

surveys of the Array guillemot is considered to be of international value.  

112. Guillemot is deemed to be of high vulnerability, low recoverability and international value. The sensitivity of the 

receptor is therefore considered to be high.  

 Significance of the effect  

113. Overall, the magnitude of the impact is deemed to be negligible to low and the sensitivity of the receptor is 

considered to be high. The effect will, therefore, be of minor to moderate adverse significance. However, as the 

predicted impact was not assessed to be detrimental to the population based on the outcomes of the PVA, the 

overall effect is concluded to be of minor adverse significance and is not considered significant in EIA terms. 

 Secondary mitigation and residual effect  

114. No additional offshore ornithology mitigation is considered necessary, as the predicted effect, without further 

measures beyond those embedded in the design (as outlined in volume 2, chapter 11 of the Array EIA Report; 

Ossian OWFL, 2024b), is not significant in EIA terms. As such, the residual impact is assessed as no greater 

than minor adverse significance, which is not considered significant in EIA terms. 

Razorbill 

115. The estimated mortality resulting from displacement during operation and maintenance was assessed for each 

season, and also on an annual basis by combining seasonal impacts and comparing them against the largest 

regional seasonal population (as set out in volume 3, appendix 11.3 of the Array EIA Report (Ossian OWFL, 

2024e), and summarised in Table 5.7.  

116. When applying the displacement and mortality rates recommended by NatureScot (2023b) (60% displacement 

with a 3% to 5% mortality rate during the breeding season, and 60% displacement with a 1% to 3% mortality 

rate during all other seasons) the predicted number of mortalities is one to four in the pre-breeding season, 10 

to 16 in the breeding season, 16 to 47 in the post-breeding season, and one to two in the non-breeding season. 

This is a decrease in the adult survival rate of 0.000% to 0.001% in the pre-breeding season, 0.011% to 0.017% 

in the breeding season, 0.003% to 0.008% in the post-breeding season, and 0.000% to 0.001% in the non-

breeding season. On an annual basis, the number of mortalities is 28 to 69, which is an increase in baseline 

mortality rates of 0.005% to 0.012% (Table 5.7).  

117. Using the Applicant Approach (50% displacement, 1% mortality in all seasons), the number of mortalities is one 

in the pre-breeding season, three in the breeding season, 13 in the post-breeding season and one in the non-

breeding season. This is a decrease in the adult survival rate of <0.001% in the pre-breeding season, 0.003% 

in the breeding season, 0.002% in the post-breeding season, and <0.001% in the non-breeding season. On an 

annual basis, the number of mortalities is 18, which is a decrease in adult survival rates of 0.003% (Table 5.7).  

118. It should be noted that recent work using time-depth-recorders to monitor auk diving activity indicates that there 

is significant variation in diving behaviour (Dunn et al., 2024). The results presented by Dunn et al. (2024) 

indicate that the correction factors currently applied to account for auk availability bias (see volume 3, appendix 

11.1 of the Array EIA Report; Ossian OWFL, 2024c) are likely to lead to overall overestimates of the true 

abundance of auks within the Array Study Area on an annual basis. Therefore, the number of annual mortalities 

predicted, based on the abundance of birds present, is also likely to be an overestimate and the conclusions 

must be considered highly precautionary.  
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119. The impact is predicted to be of local spatial extent. The impact is expected to occur for the lifespan of the 

project, although is reversible following decommissioning of the project and is therefore considered to be of 

long-term duration. It is predicted that the impact will affect the receptor directly.  

120. Using both the Applicant Approach and the rates recommended by NatureScot (2023b), the predicted reduction 

in adult survival remains well below the 0.02% threshold across all seasons and on an annual basis. Therefore, 

the impact is unlikely to be distinguishable from natural variation in mortality rates, and the magnitude of effect 

is therefore assessed as negligible. 

 

Table 5.7: Razorbill Seasonal and Annual Displacement Estimates for the Array Plus 2 km Buffer During 
Operation and Maintenance 

Season Seasonal 
Abundance 
(Array + 2 
km buffer) 

Regional 
Baseline 
Population 

Number of 
Razorbill Subject 
to Mortality 
(Applicant 
Approach ) 

Number of 
Razorbill Subject 
to Mortality 
(NatureScot 
Approach) 

Percentage Point 
Decrease in 
Adult Survival 
Rate (Applicant 
Approach) 

Percentage Point 
Decrease in 
Adult Survival 
Rate (NatureScot 
Approach) 

Pre-
breeding 

224 591,874 1 1 to 4 0.000 0.000 to 0.001 

Breeding 528 92,480 3 10 to 16 0.003 0.011 to 0.017 

Post-
breeding 

2,608 591,874 13 16 to 47 0.002 0.003 to 0.008 

Non-
breeding 

138 218,622 1 1 to 2 0.000 0.000 to 0.001 

Annual - 591,874 18 28 to 69 0.003 0.005 to 0.012 

 

 Magnitude of impact  

121. Table 5.8 below presents the assessed magnitude of impact on the regional razorbill population from the Ossian 

Offshore Wind Farm project alone, based on both the NatureScot and Applicant Approach. Assessments have 

been carried out for the pre-breeding, breeding, post-breeding, non-breeding, and annual periods using 

displacement and mortality rates consistent with each approach. The NatureScot Approach typically applies 

more precautionary displacement and mortality assumptions, whereas the Applicant Approach applies 

parameters informed by post-construction monitoring data and expert judgement, as outlined in paragraphs 25 

to 42 

122. For each scenario, a displacement assessment has been used to inform the potential magnitude of impact. 

Across all assessed scenarios and varying displacement and mortality inputs, the magnitude of impact on the 

razorbill population was determined to be either negligible or low. These findings indicate that, when considered 

in isolation, the project-alone effects are unlikely to result in significant adverse consequences for the regional 

razorbill population. 

 

Table 5.8:  Assessed Magnitude of Displacement Impact on Regional Razorbill Populations from the 
Project Alone, Based on the NatureScot and Applicant Approach  

Assessment Scenario Season Displacement / 
Mortality Rate 

Approach Magnitude of 
Impact 

Displacement Pre-breeding 60% / 1% NatureScot (Lower) Negligible 

Displacement Pre-breeding 60% / 3% NatureScot (Upper) Negligible 

Displacement Pre-breeding 50% / 1% Applicant Negligible 

Displacement Breeding 60% / 3% NatureScot (Lower) Low 

Displacement Breeding 60% / 5% NatureScot (Upper) Low 

Displacement Breeding 50% / 1% Applicant Low 

Assessment Scenario Season Displacement / 
Mortality Rate 

Approach Magnitude of 
Impact 

Displacement Post-breeding 60% / 1% NatureScot (Lower) Negligible 

Displacement Post-breeding 60% / 3% NatureScot (Upper) Negligible 

Displacement Post-breeding 50% / 1% Applicant Negligible 

Displacement Non-breeding 60% / 1% NatureScot (Lower) Negligible 

Displacement Non-breeding 60% / 3% NatureScot (Upper) Negligible 

Displacement Non-breeding 50% / 1% Applicant Negligible 

Displacement Annual 60% / 1-3% NatureScot (Lower) Negligible 

Displacement Annual 60% / 3-5% NatureScot (Upper) Low 

Displacement Annual 50% / 1% Applicant Negligible 

 

 Sensitivity of the receptor  

123. As with guillemot, razorbill are deemed to be highly vulnerable to displacement from offshore wind farms, being 

assigned a score of 4 (out of 5) by Wade et al. (2016). However, as set out in paragraphs 25 to 42 there is 

increased evidence that auks may not be as sensitive to displacement as previously thought. Although the 

species has a low reproductive potential (only laying one egg) and does not breed until four years old (Robinson, 

2005), razorbill are deemed to have a medium recoverability given their increasing trend in abundance in the 

UK (JNCC, 2020).  

124. The Array is within the recommended foraging range (NatureScot, 2023d) of razorbill from one SPA at which 

the species is a qualifying feature (Fowlsheugh SPA). In addition, there are a number of smaller colonies within 

foraging range. The numbers of razorbills recorded during baseline surveys of the Array are considered to be 

of national importance. Therefore, razorbill is considered to be of international conservation value.  

125. Razorbill is deemed to be of high vulnerability, medium recoverability and international value. The sensitivity of 

the receptor is therefore, considered to be high.  

 Significance of the effect  

126. Overall, the magnitude of the impact is deemed to be negligible to low and the sensitivity of the receptor is 

considered to be high. The effect will, therefore, be of minor to moderate adverse significance. However, 

because the predicted change in survival across all seasons remains below the 0.02 percentage-point 

threshold, the overall effect is concluded to be minor adverse and not significant in EIA terms. 

 Secondary mitigation and residual effect  

127. No additional offshore ornithology mitigation is considered necessary, as the predicted effect, without further 

measures beyond those embedded in the design (as outlined in volume 2, chapter 11 of the Array EIA Report; 

Ossian OWFL, 2024b), is not significant in EIA terms. As such, the residual impact is assessed as no greater 

than minor adverse significance, which is not considered significant in EIA terms. 

COLLISION WITH WIND TURBINES 

128. During the operation and maintenance phase of the Array, the turning rotors of the wind turbines may present 

a risk of collision for seabirds. Stationary structures, such as the tower, nacelle or when rotors are not operating, 

are not expected to result in a material risk of collision. When a collision occurs between the turning rotor blade 

and the bird, it is assumed to result in direct mortality of the bird, which could potentially result in population-

level impacts. 

129. The ability of seabirds to detect and manoeuvre around wind turbine blades is a factor considered when 

modelling and assessing the risk. In response to this, it is standard practice to calculate differing levels of 
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avoidance for different species or species groups. Avoidance rates are applied to CRMs to predict levels of 

impact more realistically, based on available literature and expert advice about seabird behaviour and their 

flight response to wind turbines. 

130. Species differ in their susceptibility to collision risk, depending on their flight behaviour and avoidance 

responses, and the vulnerability of their populations (Bradbury et al. 2014; Wade et al., 2016). As sensitivity to 

collision differs considerably between species, species were screened and progressed for assessment of 

significance on the basis of the importance of the population of each species recorded within the Array offshore 

ornithology study area and consideration of their perceived risk from collision (Bradbury et al., 2014; Wade et 

al., 2016). 

131. Five seabird species were identified as potentially at risk of collision due to their abundance and 

vulnerability: kittiwake, herring gull, lesser black-backed gull, gannet, and fulmar. Fulmar was included due 

to its high abundance, despite some uncertainty around its collision sensitivity (Wade et al., 2016; Bradbury 

et al., 2014). 

132. CRM was therefore undertaken for kittiwake, herring gull, lesser black-backed gull, gannet, and fulmar. 

Modelling results for these species are presented in volume 3, appendix 11.2 of the Array EIA Report 

(Ossian OWFL, 2024d). This document provides updated collision assessments only for kittiwake and 

herring gull, reflecting revised population estimates. Collision assessments for the remaining species 

remain as presented in volume 3, appendix 11.2 of the Array EIA Report (Ossian OWFL, 2024d) and 

volume 2, chapter 11 of the Array EIA Report (Ossian OWFL, 2024b). 

133. Wind turbine lighting (for aviation and navigation) may attract or deter seabirds, potentially influencing 

collision risk. However, current evidence suggests limited seabird activity at night (Furness et al., 2018), 

and lighting used on offshore structures is not of the intensity associated with attraction -related impacts 

(Deakin et al., 2022). Lighting will comply with IALA Recommendation O-117 and Civil Aviation Authority 

regulations (CAP 393 and CAP 764), and is therefore not expected to materially increase collision risk.  

134. CRM was undertaken using the Stochastic Collision Risk Model (sCRM) developed by Marine Scotland 

(McGregor et al., 2018), following the sCRM Shiny App User Guide (Donovan, 2017). Full methodology 

and original results are provided in volume 3, appendix 11.2 of the Array EIA Report (Ossian OWFL, 

2024d). 

135. For kittiwake and herring gull, please refer to Table 2.1 in the addendum to appendix 11.1 of the Array EIA 

Report where the assessments were carried out using the input parameters recommended by NatureScot 

(2025)  

 Operation and maintenance phase 

136. Collision with wind turbines is only applicable during the operation and maintenance phase. 

Kittiwake 

 Magnitude of impact  

137. When using the parameters recommended by NatureScot (2025) the predicted number of kittiwake mortalities 

is 6.24 individuals in the pre-breeding season, 28.13 individuals in the breeding season and 5.35 individuals in 

the post-breeding season. This is a decrease in the adult survival rate of 0.001% in the pre-breeding season, 

0.005% in the breeding season and 0.001% in the post-breeding season. On an annual basis, the number of 

mortalities is 39.72 individuals, which is a decrease in adult survival rates of 0.005% (Table 5.9).  

138. The impact is predicted to be of local spatial extent. The impact is expected to occur for the lifespan of the 

project, although is reversible following decommissioning of the project and is therefore considered to be of 

long-term duration. It is predicted that the impact will affect the receptor directly. Using the rates recommended 

by NatureScot (2025), the decrease in adult survival is below 0.02% in each season and also on an annual 

basis. Therefore, the magnitude of impact is considered to be negligible. 

Table 5.9: Assessment of Predicted Collision Risk Estimates for Kittiwake on Seasonal and Annual Bases 
Against the Baseline Mortality of Relevant Regional Populations 

Season Regional Baseline 
Population 

Number of Kittiwake Subject to 
Mortality (NatureScot 
rates) 

Percentage Point Decrease in 
Adult Survival Rate (NatureScot 
Approach) 

Pre-breeding 627,816 6.24 0.001 

Breeding 604,296 28.13 0.005 

Post-breeding 829,937 5.35 0.001 

Annual 829,937 39.72 0.005 

 

 Sensitivity of the receptor  

139. Kittiwake was rated as highly vulnerable to collision impacts by Wade et al. (2016), due to the proportion of 

flights likely to occur at potential risk height and percentage of time in flight. In terms of nocturnal activity rate, 

kittiwake are considered to have a medium rate of activity at night with a score of three (out of five) (Wade et 

al. 2016).  

140. Kittiwake lay two eggs and breed from the age of three onwards, typically living on average for 12 years (Burnell 

et al., 2023). Kittiwake have undergone decreases of approximately 57% in Scotland since the early 2000s. 

Surveys managed by the RSPB in 2023 have recorded indicative increases of 8% across a number of sites in 

Britain in 2023 when compared against a pre-HPAI baseline (Tremlett et al., 2024). Overall, kittiwake is deemed 

to have low recoverability.  

141. Kittiwake is a qualifying interest feature for several SPAs likely to be connected to the Array (using the 

recommended foraging range; NatureScot, 2023d), with several non-SPA colonies also within range and so 

the species is considered to be of international conservation value. Refer to Table 2.1 of the addendum to 

appendix 11.1, annex C of the Array EIA Report for details of SPAs with connectivity to the Array with 

regards to kittiwake. 

142. Kittiwake is deemed to be of high vulnerability, low recoverability and international value. The sensitivity of the 

receptor is therefore considered to be high.  

 Significance of the effect  

143. Overall, the magnitude of the impact is deemed to be negligible and the sensitivity of the receptor is considered 

to be high. The effect will, therefore, be of minor adverse significance, which is not significant in EIA terms. 

 Secondary mitigation and residual effect  

144. No additional offshore ornithology mitigation is considered necessary, as the predicted effect, without further 

measures beyond those embedded in the design (as outlined in volume 2, chapter 11 of the Array EIA Report; 

Ossian OWFL, 2024b), is not significant in EIA terms. As such, the residual impact is assessed as no greater 

than minor adverse significance, which is not considered significant in EIA terms. 

Herring gull 

 Magnitude of impact  

145. When using the parameters recommended by NatureScot,(2025) the predicted number of herring gull 

mortalities is zero individuals in the breeding season and 2.74 individuals in the non-breeding season. This is 

a decrease in adult survival rate of 0.00% in the breeding season and 0.001% in the non-breeding season. On 
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an annual basis, the number of mortalities is 2.74 individuals, which is an increase in baseline mortality rates 

of 0.001% (Table 5.10).  

146. The impact is predicted to be of local spatial extent. The impact is expected to occur for the lifespan of the 

project, although is reversible following decommissioning of the project and is therefore considered to be of 

long-term duration. It is predicted that the impact will affect the receptor directly. Using the rates recommended 

by NatureScot (2025), the decrease in adult survival is below 0.02% in each season and also on an annual 

basis. Therefore, the magnitude of impact is considered to be negligible. 

 

Table 5.10: Assessment of Predicted Collision Risk Estimates for Herring Gull on Seasonal and Annual 
Bases Against the Baseline Mortality of Relevant Regional Populations 

Season Regional Baseline 
Population 

Number of Herring Gull Subject to 
Mortality (NatureScot 
rates) 

Percentage Point Decrease in 
Adult Survival Rate (NatureScot 
Approach) 

Breeding 19,445 0.00 0.000 

Non-breeding 466,511 2.74 0.001 

Annual 466,511 2.74 0.001 

 

 Sensitivity of the receptor  

147. Herring gull was rated as one of the most vulnerable seabird species to collision impacts by Wade et al. (2016), 

due to the proportion of flights likely to occur at potential risk height and percentage of time in flight. In terms of 

nocturnal activity rate, herring gull are considered to have a medium rate of activity at night with a score of three 

(out of five) (Wade et al. 2016).  

148. As herring gull is a qualifying interest feature for two SPAs (Buchan Ness to Collieston Coast SPA and 

Fowlsheugh SPA) with likely connectivity to the Array (using the recommended foraging range; NatureScot, 

2023d) with multiple non-SPA colonies within range, the species is considered to be of international value. 

Refer to Table 2.2 of the addendum to appendix 11.1 annex C of the Array EIA Report for details of SPAs 

with connectivity to the Array with regards to herring gull.  

149. Herring gull lay up to three eggs and breed from the age of four onwards, typically living on average for 12 

years (Burnell et al., 2023). Natural nesting colonies of herring gull have undergone decreases of approximately 

44% in Scotland since the early 2000s, whereas urban-nesting populations have increased considerably. Given 

that the urban population is small compared to the natural population (Burnell et al., 2023), the overall trend is 

likely to be a decline. Surveys managed by the RSPB in 2023 have recorded indicative declines of 7% across 

a number of sites in Britain in 2023 when compared against a pre-HPAI baseline (Tremlett et al., 2024). Overall 

herring gull is considered to have low recoverability.  

150. Herring gull is deemed to be of very high vulnerability, low recoverability and international value. The sensitivity 

of the receptor is therefore, considered to be high.  

 Significance of the effect  

151. Overall, the magnitude of the impact is deemed to be negligible and the sensitivity of the receptor is 

considered to be high. The effect will, therefore, be of minor adverse significance, which is not significant 

in EIA terms. 

 Secondary mitigation and residual effect  

152. No additional offshore ornithology mitigation is considered necessary, as the predicted effect, without further 

measures beyond those embedded in the design (as outlined in volume 2, chapter 11of the Array EIA Report; 

Ossian OWFL, 2024b), is not significant in EIA terms. As such, the residual impact is assessed as no greater 

than minor adverse significance, which is not considered significant in EIA terms. 

COMBINED IMPACT – COLLISION AND DISPLACEMENT 

153. Three species are at risk from both displacement and collision during the operation and maintenance phase. 

These are kittiwake, fulmar, and gannet. To better understand the magnitude of the potential impact on these 

species, the predicted effects of both collision and displacement have been combined. This document provides 

an updated combined assessment for kittiwake only, due to updates in the underlying population data. The 

assessments for fulmar and gannet remain unchanged from those presented in the Array EIA Report (volume 

2, chapter 11 of the Array EIA Report; Ossian OWFL, 2024b). 

154. It is recognised that assessing these two potential impacts together could amount to double counting, as birds 

that are subject to displacement could not be subject to potential collision risk as they are already assumed to 

have not entered the Array. Equally, birds estimated to be subject to collision risk mortality would not be 

subjected to displacement mortality as well.  

155. Currently, no more refined method to consider displacement and collision together has been agreed with 

NatureScot and therefore the precautionary and highly unlikely additive approach is presented in this 

assessment. 

 Operation and maintenance phase 

156. Combined impact of collision and displacement is only applicable during the operation and maintenance phase. 

Kittiwake 

 Magnitude of impact  

157. In all three seasons (pre-breeding, breeding and post breeding) and also on an annual basis, the estimated 

decrease in adult survival remains well below the 0.02% decrease threshold (Table 5.11), with the upper 

end of the range for decrease in adult survival being 0.01%.  

158. The main value for assessment uses the CRM parameters advised by NatureScot to predict collision mortality, 

and a displacement rate of 30% and mortality rate of 3%. Using this rate, the decrease in predicted adult survival 

in the breeding season was 0.009%. In the pre-breeding decrease in adult survival was predicted to be 0.002% 

and in the post-breeding 0.001%.  

159. The impact is predicted to be of local spatial extent, long-term duration, continuous and reversible. It is predicted 

that the impact will affect the receptor directly. The magnitude is therefore considered to be negligible. 



 

 

 

 

Addendum to Chapter 11: Offshore Ornithology 
20 

 

Table 5.11: Assessment of Predicted Combined Collision Risk and Displacement Impacts for Kittiwake on 
Seasonal and Annual Bases Against the Baseline Mortality of Relevant Regional Populations 

Season Regional Baseline 
Population 

Number of Kittiwake Subject to 
Mortality (NatureScot 
rates) 

Percentage Point Decrease in 
Adult Survival Rate (NatureScot 
Approach) 

Pre-breeding 627,816 8.24 to 11.24 0.001 to 0.002 

Breeding 604,296 38.13 to 57.13 0.006 to 0.009 

Post-breeding 829,937 7.35 to 10.35 0.001 to 0.001 

Annual 829,937 54.72 to 79.72 0.007 to 0.010 

 

 Sensitivity of the receptor  

160. Kittiwake were assessed as having low vulnerability to displacement impacts but high vulnerability to collision 

impacts, and therefore considered to have medium vulnerability to the combined impact of displacement and 

collision.  

161. Kittiwake is a qualifying interest feature for several SPAs likely to be connected to the Array (using the 

recommended foraging range; NatureScot, 2023d), with several non-SPA colonies also within range and so 

the species is considered to be of international value. Refer to Table 2.1 of the addendum to appendix 11.1 

of the Array EIA Report for details of SPAs with connectivity to the Array with regards to kittiwake.  

162. Kittiwake lay two eggs and breed from the age of three onwards, typically living on average for 12 years (Burnell 

et al., 2023). Kittiwake have undergone decreases of approximately 57% in Scotland since the early 2000s. 

Surveys managed by the RSPB in 2023 have recorded indicative increases of 8% across a number of sites in 

Britain in 2023 when compared against a pre-HPAI baseline (Tremlett et al., 2024). Overall, kittiwake is deemed 

to have low recoverability.  

163. Kittiwake is deemed to be of medium vulnerability, low recoverability and international value. The sensitivity of 

the receptor is therefore considered to be high.  

 Significance of the effect  

164. Overall, the magnitude of the impact is deemed to be negligible, and the sensitivity of the receptor is 

considered to be high. The effect will, therefore, be of minor adverse significance due to predicted decrease 

in adult survival for all seasons and annually falling well below 0.02%. A minor adverse significance is not 

significant in EIA terms. 

 Secondary mitigation and residual effect  

165. No additional offshore ornithology mitigation is considered necessary, as the predicted effect, without further 

measures beyond those embedded in the design (as outlined in volume 2, chapter 11 of the Array EIA Report; 

Ossian OWFL, 2024b) is not significant in EIA terms. As such, the residual impact is assessed as no greater 

than minor adverse significance, which is not considered significant in EIA terms. 

6. CUMULATIVE EFFECTS ASSESSMENT 

166. A reassessment of the likely significance of the cumulative effects of the Array in combination with other plans 

and projects upon kittiwake, herring gull, guillemot and razorbill receptors arising from either displacement 

impacts, collision impacts or the combined impact of displacement and collision, is given below. 

167. The cumulative effects assessment (CEA) is limited by the data available upon which to base the assessment. 

Due to the age of developments in the North Sea and surrounding areas which have the potential to have a 

cumulative impact upon receptors, few have comparable datasets available for assessment. This is largely due 

to the lack of quantitative data presented in their EIAs and the methodologies used in older developments. 

However, every effort has been made to obtain quantitative estimates for both displacement and collision from 

project -specific documentation where possible. For displacement impacts this includes following the approach 

applied by many previous offshore wind farms, such as using any available population data provided within 

their EIAs in order to calculate mean-peak or peak population estimates for use in displacement analyses. 

168. Additionally, older developments did not carry out certain impact assessments (e.g. displacement and/or 

collision risk) for species such as kittiwake, gannet, and herring gull, due to limited data at the time of 

assessment on the species’ behavioural response to the presence of offshore turbines. As such the CEA is 

carried out using data from offshore wind farms with available species data to do so. For projects in early stages 

(i.e. Tier 3), there was insufficient project information in the public domain to allow the effects to be reasonably 

understood and a cumulative assessment undertaken. Tier 3 projects have therefore not been included in the 

cumulative assessment below. For the list of projects and their respectable tiers considered within this 

reassessment see section 11.12 in the Array EIA Report (Ossian OWFL, 2024b). 

169. For the cumulative assessment, impacts from Tier 1 and Tier 2 projects have been assessed together, with 

Tier 2 impacts included if there is sufficient data to do so. This provides the most precautionary impact on the 

population. If any Tier 2 project does not get consented/built, the assessment presented here still includes these 

impacts.  

170. The only Tier 2 projects with sufficient data during the time of drafting the Array EIA Report (Ossian OWFL, 

2024b), and which have therefore been included within the reassessment are Five Estuaries, North Falls and 

Outer Dowsing. All other Tier 2 projects (as detailed within the Array EIA Report (Ossian OWFL, 2024b) were 

at an early stage of planning at the time of writing the Array EIA Report (Ossian OWFL, 2024b), and there was 

therefore insufficient robust project information in the public domain to allow the effects to be reasonably 

understood and for them to be included within the CEA at this time. The impacts from Five Estuaries, North 

Falls, and Outer Dowsing were based on data available in the public domain during the drafting of the Array 

EIA Report (Ossian OWFL, 2024b), and any new or updated information published since then has not been 

considered in this reassessment. 

171. As outlined in the post-application consultation table (Table 2.2), the foraging range for guillemot and razorbill 

was revised to an Expanded Foraging Range (mean-maximum plus one standard deviation, including Fair Isles 

data).  

172. Cumulative projects were re-screened to identify plans and projects within this expanded range for the guillemot 

breeding and non-breeding seasons and the razorbill breeding season. A breeding-season cumulative projects 

figure (Figure 6.1) has been included in this document to show the additional plans and projects considered in 

the cumulative assessment for guillemot and razorbill. For completeness, the cumulative projects included in 

the breeding-season assessment for kittiwake and herring gull are also provided in Figure 6.1. 

173. The plans and projects screened in for all seasons for kittiwake and herring gull, and for the pre-breeding, post-

breeding and non-breeding season for razorbill remain unchanged from that shown within Figure 11.4 within 

the Array EIA Report (Ossian OWFL, 2024b).  

174. It should be noted that the updated West of Orkney figures (Offshore Wind Power Limited, 2024) presented in 

their Additional Information reports are now incorporated into the cumulative reassessment within this 

document. 
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Figure 6.1:  Cumulative Plans and Projects Screened in for the Breeding Season (and Non-Breeding Season 
for Guillemot) Cumulative Effects Assessment for Kittiwake, Herring Gull, Guillemot and 
Razorbill 

 

DISTURBANCE AND DISPLACEMENT FROM THE PHYSICAL PRESENCE OF WIND TURBINES AND 
MAINTAINENCE ACTIVITIES 

175. There is potential for cumulative displacement as a result of operational activities associated with the Array 

cumulatively with other plans and projects. Disturbance and subsequent displacement of seabirds during the 

construction phase is primarily centred around where construction vessels and piling activities are occurring. 

The activities may displace individuals that would normally reside within and around the area of sea where the 

Array is located. This in effect represents indirect habitat loss, which will potentially reduce the area available 

to those seabirds to forage, loaf and/or moult. 

176. The level of data available and the ease with which disturbance and displacement impacts can be combined 

across the wind farms is quite variable, reflecting the availability of relevant data for other projects and the 

approach to assessment taken. A maximum design approach would be to assume complete overlap in 

construction for all projects, while the minimum design approach would be to assume no overlap. The most 

realistic assumption is that at most there will be a degree of construction overlap (and hence increased vessel 

and helicopter activity), but that it will be limited to a small number of cumulative effects associated with projects 

and other activities and that the impact from construction and decommissioning will be small with no significant 

effects occurring. 

177. During the operations and maintenance phase, the presence of offshore wind turbines has the potential to 

directly disturb and displace seabirds that would normally reside within and around the area of sea where 

offshore wind farms are located. Displacement may contribute to individual birds experiencing fitness 

consequences, which at an extreme level could lead to the mortality of individuals. Cumulative displacement 

therefore has the potential to lead to effects on a wider scale. 

178. Impacts from tidal farms is still relatively unknown (Isaksson et al. 2020) due to the limited number and small 

spatial footprint of operational devices currently deployed in a few tidal lease sites (Fox et al., 2018). The study 

by Long (2017) stated that some displacement was detected during construction, but that numbers returned to 

around previous levels once turbines were installed and operational. Therefore, impacts from tidal farms are 

not considered in the cumulative assessment due to this uncertainty.  

179. Within this document, the species assessed for cumulative displacement impacts are kittiwake, guillemot, and 

razorbill.  

180. There is no displacement impact from the proposed onshore application, due to the limited interaction with the 

populations considered in this assessment. Whilst there may be a displacement resulting from 

maintenance/repair activities associated with the installation on the seabed of the proposed offshore export 

cable(s), any such displacement would be highly localised and temporary in nature and is therefore expected 

to be negligible.  

 Tier 1 and Tier 2  

 Kittiwake  

181. The estimated abundance of kittiwake for the purpose of estimating displacement impacts is given in Table 

6.1. Estimated abundances for projects are those presented by Berwick Bank (SSE Renewables, 2022), 

for which NatureScot has not raised any concerns or noted any errors. In addition, estimates have been 

obtained from Green Volt Offshore Wind Farm (Green Volt, 2023), Pentland Floating Offshore Wind 

(Pentland Floating Offshore Wind Farm, 2022), West of Orkney (Offshore Wind Power Limited, 2024), 

North Falls (North Falls, 2023), Five Estuaries (Five Estuaries, 2023) and Outer Dowsing (Outer Dowsing, 

2023) offshore wind farms, as those projects had not published their estimates at the time of the Berwick 

Bank application.  
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Table 6.1:  Kittiwake Cumulative Abundance Estimates for Displacement 

Project  Season  

Breeding Post-breeding Pre-breeding 
Aberdeen 663 14 23 

Beatrice 1,430 1,112 1,112 

Blyth Demo Phase 1 591 740 740 

Blyth Demo Phase 2 and 3 - - - 

Dogger Bank A and B (Creyke Beck) 7,898 3,450 15,482 

Dogger Bank C and Sofia (Teesside) 4,395 2,181 11,805 

Dudgeon N/A (outside foraging range) - - 

Sheringham Shoal and Dudgeon Extension  N/A (outside foraging range) 1,481 1,217 

East Anglia ONE N/A (outside foraging range) 1,158 758 

East Anglia ONE North N/A (outside foraging range) 159 435 

East Anglia THREE N/A (outside foraging range) 3,419 1,309 

East Anglia TWO N/A (outside foraging range) 127 301 

Five Estuaries N/A (outside foraging range) 209 84 

Forthwind Demonstration Project - - - 

Galloper N/A (outside foraging range) - - 

Gunfleet Sands 3 Demonstration Project N/A (outside foraging range) - - 

Green Volt 183 149 83 

Hornsea Project One N/A (outside foraging range) 31,481 767 

Hornsea project Two N/A (outside foraging range) 1,449 1,975 

Hornsea Project Three N/A (outside foraging range) 2,550 3,795 

Hornsea Project Four 3,771 3,608 2,626 

Humber Gateway N/A (outside foraging range) - - 

Hywind 112 - - 

Inch Cape 3,866 1,069 1,069 

Kentish Flats N/A (outside foraging range) - - 

Kentish Flats Extension N/A (outside foraging range) - - 

Kincardine 229 - - 

Lincs N/A (outside foraging range) - - 

London Array N/A (outside foraging range) - - 

Moray East 1,963 - - 

Moray West 6,902 1,470 1,074 

Neart na Gaoithe 2,164 2,016 139 

Norfolk Boreas N/A (outside foraging range) 2,576 949 

North Falls (PEIR) N/A (outside foraging range) 804 1,225 

Norfolk Vanguard N/A (outside foraging range) 916 1,294 

Outer Dowsing N/A (outside foraging range) 5,207 1,760 

Pentland Floating  546 118 41 

Race Bank N/A (outside foraging range) - - 

Rampion  N/A (outside foraging range) N/A (outside BDMPS) N/A (outside BDMPS) 

Rampion 2 N/A (outside foraging range) N/A (outside BDMPS) N/A (outside BDMPS) 

Seagreen 1 and 1A 3,235 2,286 2,286 

Sherringham Shoal N/A (outside foraging range) - - 

Teeside - - - 

Thanet N/A (outside foraging range) - - 

Triton Knoll N/A (outside foraging range) 332 226 

Westermost Rough - - - 

West of Orkney 1,113 799 1,217 

Total 39,061 70,880 53,792 

Berwick Bank 21,141 11,190 13,766 

Ossian 3,183 566 581 

Total (including Berwick Bank) 63,385 82,636 68,139 

Total (excluding Berwick Bank) 42,244 71,446 54,373 

 

182. The cumulative displacement mortality is given in Table 6.2 (with Berwick Bank included) and Table 6.3 

(with Berwick Bank excluded). Mortality is calculated using 30% displacement and a range of 1% to 3% 

mortality in all seasons, in line with guidance (NatureScot, 2023b). Additionally, the Applicant Approach 

which utilises a 30% displacement rate and 1% mortality rate is presented.  

 

Table 6.2:  Kittiwake Cumulative Displacement Mortality Estimates Inclusive of Berwick Bank 

Season Regional 
Baseline 
Population 

Cumulative 
Displacement 
Mortality 
(Applicant 
Approach) 

Cumulative 
Displacement 
Mortality 
(NatureScot 
Approach) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(Applicant 
Approach) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(NatureScot 
Approach) 

Pre-breeding 627,816 204 204 to 613 0.033 0.033 to 0.098 

Breeding 604,296 190 190 to 570 0.031 0.031 to 0.094 

Post-breeding 829,937 248 248 to 744 0.030 0.030 to 0.090 

Annual 829,937 642 642 to 1,927 0.077 0.077 to 0.232 

 

183. With Berwick Bank impacts included, and using the NatureScot rates, the estimated displacement mortality 

for kittiwake is 204 to 613 individuals in the pre-breeding season, 190 to 570 individuals in the breeding 

season and 248 to 744 individuals in the post-breeding season. This is equivalent to a decrease in adult 

survival of 0.033% to 0.098% in the pre-breeding season, 0.031% to 0.094% in the breeding season and 

0.03% to 0.09% in the post-breeding season. On an annual basis, the number of mortalities is estimated 

as 642 to 1,927 individuals, which equates to a decrease in adult survival of 0.077% to 0.232% (Table 6.2)  

184. When following the Applicant Approach, the estimated displacement mortality with Berwick Bank, for 

kittiwake is 204 individuals in the pre-breeding season, 190 individuals in the breeding season and 248 

individuals in the post-breeding season. This is equivalent to a decrease in adult survival of 0.033% in the 

pre-breeding season, 0.031% in the breeding season and 0.030% in the non-breeding season. On an 

annual basis, the number of mortalities is estimated as 642 individuals, which equates to a decrease in 

adult survival of 0.077%. 

 

Table 6.3:  Kittiwake Cumulative Displacement Mortality Estimates Exclusive of Berwick Bank 

Season Regional 
Baseline 
Population 

Cumulative 
Displacement 
Mortality 
(Applicant 
Approach) 

Cumulative 
Displacement 
Mortality 
(NatureScot 
Approach) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(Applicant 
Approach) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(NatureScot 
Approach) 

Pre-breeding 627,816 163 163 to 489 0.026 0.026 to 0.078 

Breeding 604,296 127 127 to 380 0.021 0.021 to 0.063 

Post-breeding 829,937 214 214 to 643 0.026 0.026 to 0.077 

Annual 829,937 504 504 to 1,508 0.061 0.061 to 0.182 

 

185. Without Berwick Bank and using the NatureScot rates, the estimated displacement mortality for kittiwake 

is 163 to 489 individuals in the pre-breeding season, 127 to 380 individuals in the breeding season and 

214 to 643 individuals in the post-breeding season. This is equivalent to a decrease in adult survival of 

0.026% to 0.078% in the pre-breeding season, 0.021% to 0.063% in the breeding season and 0.026% to 

0.077% in the post-breeding season. On an annual basis, the number of mortalities is estimated as 504 to 

1,508 individuals, which equates to a decrease in adult survival of 0.061% to 0.182% (Table 6.3). 

186. When following the Applicant Approach, the estimated displacement mortality without Berwick Bank, for 

kittiwake is 163 individuals in the pre-breeding season, 127 individuals in the breeding season and 214 
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individuals in the post-breeding season. This is equivalent to a decrease in adult survival of 0.026% in the 

pre-breeding season, 0.021% in the breeding season and 0.026% in the non-breeding season. On an 

annual basis, the number of mortalities is estimated as 504 individuals, which equates to a decrease in 

adult survival of 0.061%.  

187. Both the Applicant and NatureScot Approaches represent a decrease in adult survival of over 0.02% both 

with and without Berwick Bank in all seasons. Therefore, to further assess the significance of this effect, a 

PVA has been carried out for kittiwake as described in the addendum to appendix 11.5 of the Array EIA 

Report. 

PVA Assessment Including Berwick Bank  

188. In the PVA, the Applicant Approach aligns with the lower end of the NatureScot rates, as shown in Table 

6.2. Therefore, a separate assessment using the Applicant Approach is not presented, as it would duplicate 

the results of the NatureScot lower scenario. 

189. When considering the impact during the pre-breeding season on the regional population defined for the 

pre-breeding season, with Berwick Bank included, the PVA predicted that the CPS was 0.9861 to 0.9594 

(Table 6.4). The median population size was therefore projected to be 1.39% to 4.06% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 48.87 to 46.30. In terms of 

the population size, this means that the median of the impacted population fell within the 48th to 46th 

percentile of the unimpacted population (a value of 50 would indicate that they are the same).  This 

suggests that the impacted scenarios were still within the margin of error of the non-impacted scenario, 

and therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.10 

of the addendum to appendix 11.5 of the Array EIA Report).  

190. The PVA model predicted that the CGR was 0.9996 to 0.9988 (Table 6.4) which translates to a median 

reduction of 0.04% to 0.12% in population growth rate after 35 years. Such a decrease indicates that this 

level of impact would not adversely affect the population and would likely remain undetectable against 

natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate.  

 

Table 6.4: Kittiwake 35 Year Cumulative PVA Results for Displacement Impacts Including Berwick Bank 
during the Pre-Breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

Applicant Approach / 
NatureScot Approach 
(Lower) - 30% 
displacement, 1% 
mortality 

204 1.0029 0.9996 0.9861 48.87 

NatureScot Approach 
(Upper) - 30% 
displacement, 3% 
mortality 

613 1.0021 0.9988 0.9594 46.30 

 

191. When considering the impact during the breeding season on the regional population defined for the 

breeding season, with Berwick Bank included, the PVA predicted that the CPS was 0.9867 to 0.9605 (Table 

6.5). The median population size was therefore projected to be 1.33% to 3.95% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 48.70 to 46.17. In terms of 

the population size, this means that the median of the impacted population fell within the 48th to 46th 

percentile of the unimpacted population (a value of 50 would indicate that they are the same). This 

suggests that the impacted scenario was still within the margin of error of the non-impacted scenario, and 

therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.13 of 

the addendum to appendix 11.5 of the Array EIA Report).  

192. The PVA model predicted that the CGR was 0.9996 to 0.9989 (Table 6.5) which translates to a median 

reduction of 0.04% to 0.11% in population growth rate after 35 years. Such a decrease indicates that this 

level of impact would not adversely affect the population and would likely remain undetectable against 

natural population fluctuations. Furthermore, it is not expected to signif icantly alter the background 

mortality rate.  

 

Table 6.5: Kittiwake 35 Year Cumulative PVA Results for Displacement Impacts Including Berwick Bank 
during the Breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

Applicant Approach / 
NatureScot Approach 
(Lower) - 30% 
displacement, 1% 
mortality 

190 1.0025 0.9996 0.9867 48.70 

NatureScot Approach 
(Upper) - 30% 
displacement, 3% 
mortality 

570 1.0018 0.9989 0.9605 46.17 

 

193. When considering the impact during the post-breeding season on the regional population defined for the 

post-breeding season, with Berwick Bank included, the PVA predicted that the CPS was 0.9874 to 0.9626 

(Table 6.6). The median population size was therefore projected to be 1.26% to 3.74% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 48.98 to 46.55. In terms of 

the population size, this means that the median of the impacted population fell within the 48th to 46th 

percentile of the unimpacted population (a value of 50 would indicate that they are the same). This 

suggests that the impacted scenarios were still within the margin of error of the non-impacted scenario, 

and therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.16 

of the addendum to appendix 11.5 of the Array EIA Report).  

194. The PVA model predicted that the CGR was 0.9996 to 0.9989 (Table 6.6) which translates to a median 

reduction of 0.04% to 0.11% in population growth rate after 35 years. Such a decrease indicates that this 

level of impact would not adversely affect the population and would likely remain undetectable against 

natural population fluctuations. Furthermore, it is not expected to signif icantly alter the background 

mortality rate.  

 

Table 6.6: Kittiwake 35 Year Cumulative PVA Results for Displacement Impacts Including Berwick Bank 
during the Post-Breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

Applicant Approach / 
NatureScot Approach 
(Lower) - 30% 
displacement, 1% 
mortality 

248 1.0029 0.9996 0.9874 48.98 
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Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach 
(Upper) - 30% 
displacement, 3% 
mortality 

744 1.0022 0.9989 0.9626 46.55 

 

195. When considering the annual impact on the annual regional population (which is defined as the largest of 

the seasonal regional populations), with Berwick Bank included, the PVA predicted that the CPS was 

0.9676 to 0.9057 (Table 6.7). The median population size was therefore projected to be 3.24% to 9.43% 

smaller than the unimpacted population over a 35 year time period, with a 50th centile value of 46.95 to 

41.28. In terms of the population size, this means that the median of the impacted population fell within 

the 46th to 41st percentile of the unimpacted population (a value of 50 would indicate that they are the 

same). This suggests that the impacted scenarios were still within the margin of error of the non-impacted 

scenario, and therefore there would likely be no significant adverse effect to the population (as shown in 

Figure 1.19 of the addendum to appendix 11.5 of the Array EIA Report).  

196. The PVA model predicted that the CGR was 0.9991 to 0.9973 (Table 6.7) which translates to a median 

reduction of 0.09% to 0.27% in population growth rate after 35 years. Such a decrease indicates that this 

level of impact would not adversely affect the population and would likely remain undetectable against 

natural population fluctuations. Furthermore, it is not expected to signif icantly alter the background 

mortality rate.  

 

Table 6.7: Kittiwake 35 Year Cumulative PVA Results for Displacement Impacts Including Berwick Bank 
on an Annual Basis 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

Applicant Approach / 
NatureScot Approach 
(Lower) - 30% 
displacement, 1% 
mortality 

642 1.0023 0.9991 0.9676 46.95 

NatureScot Approach 
(Upper) - 30% 
displacement, 3% 
mortality 

1,927 1.0005 0.9973 0.9057 41.28 

 

PVA Assessment Excluding Berwick Bank  

197. In the PVA, the Applicant Approach aligns with the lower end of the NatureScot rates, as shown in Table 

6.3. Therefore, a separate assessment using the Applicant Approach is not presented, as it would duplicate 

the results of the NatureScot lower scenario. 

198. When considering the impact during the pre-breeding season on the regional population defined for the 

pre-breeding season, and with Berwick Bank excluded, the PVA predicted that the CPS was 0.9889 to 

0.9673 (Table 6.8). The median population size was therefore projected to be 1.11% to 3.27% smaller than 

the unimpacted population over a 35 year time period, with a 50th centile value of 49.08 to 46.85. In terms 

of the population size, this means that the median of the impacted population fell within the 49th to 46th 

percentile of the unimpacted population (a value of 50 would indicate that they are the same). This 

suggests that the impacted scenarios were still within the margin of error of the non-impacted scenario, 

and therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.10 

of the addendum to appendix 11.5 of the Array EIA Report).  

199. The PVA model predicted that the CGR was 0.9997 to 0.9991 (Table 6.8) which translates to a median 

reduction of 0.03% to 0.09% in population growth rate after 35 years. Such a decrease indicates that this 

level of impact would not adversely affect the population and would likely remain undetectable against 

natural population fluctuations. Furthermore, it is not expected to signif icantly alter the background 

mortality rate.  

 

Table 6.8: Kittiwake 35 Year Cumulative PVA Results for Displacement Impacts Excluding Berwick Bank 
during the Pre-Breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

Applicant Approach / 
NatureScot Approach 
(Lower) - 30% 
displacement, 1% 
mortality 

163 1.003 0.9997 0.9889 49.08 

NatureScot Approach 
(Upper) - 30% 
displacement, 3% 
mortality 

489 1.0023 0.9991 0.9673 46.85 

 

200. When considering the impact during the breeding season on the regional population defined for the 

breeding season, with Berwick Bank excluded, the PVA predicted that the CPS was 0.9911 to 0.9736 

(Table 6.9). The median population size was therefore projected to be 0.89% to 2.64% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 49.233 to 47.53. In terms 

of the population size, this means that the median of the impacted population fell within the 49th to 47th 

percentile of the unimpacted population (a value of 50 would indicate that they are the same). This 

suggests that the impacted scenarios were still within the margin of error of the non-impacted scenario, 

and therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.13 

of the addendum to appendix 11.5 of the Array EIA Report).  

201. The PVA model predicted that the CGR was 0.9997 to 0.9993 (Table 6.9) which translates to a median 

reduction of 0.03% to 0.07% in population growth rate after 35 years. Such a decrease indicates that this 

level of impact would not adversely affect the population and would likely remain undetectable against 

natural population fluctuations. Furthermore, it is not expected to signif icantly alter the background 

mortality rate.  

 

Table 6.9: Kittiwake 35 Year Cumulative PVA Results for Displacement Impacts Excluding Berwick Bank 
during the Breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

Applicant Approach / 
NatureScot Approach 
(Lower) - 30% 
displacement, 1% 
mortality 

127 1.0026 0.9997 0.9911 49.23 
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Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach 
(Upper) - 30% 
displacement, 3% 
mortality 

380 1.0022 0.9993 0.9736 47.53 

 

202. When considering the impact during the post-breeding season on the regional population defined for the 

post-breeding season, with Berwick Bank excluded, the PVA predicted that the CPS was 0.9889 to 0.9675 

(Table 6.10). The median population size was therefore projected to be 1.11% to 3.25% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 49.03 to 47.05. In terms of 

the population size, this means that the median of the impacted population fell within the 49th to 47th 

percentile of the unimpacted population (a value of 50 would indicate that they are the same). This 

suggests that the impacted scenarios were still within the margin of error of the non-impacted scenario, 

and therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.16 

of the addendum to appendix 11.5 of the Array EIA Report).  

203. The PVA model predicted that the CGR was 0.9997 to 0.9991 (Table 6.10) which translates to a median 

reduction of 0.03% to 0.09% in population growth rate after 35 years. Such a decrease indicates that this 

level of impact would not adversely affect the population and would likely remain undetectable against 

natural population fluctuations. Furthermore, it is not expected to signif icantly alter the background 

mortality rate.  

 

Table 6.10: Kittiwake 35 Year Cumulative PVA Results for Displacement Impacts Excluding Berwick Bank 
during the Post-Breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

Applicant Approach / 
NatureScot Approach 
(Lower) - 30% 
displacement, 1% 
mortality 

214 1.003 0.9997 0.9889 49.03 

NatureScot Approach 
(Upper) - 30% 
displacement, 3% 
mortality 

643 1.0023 0.9991 0.9675 47.05 

 

204. When considering the annual impact on the annual regional population (which is defined as the largest of 

the seasonal regional populations), with Berwick Bank excluded, the PVA predicted that the CPS was 

0.9743 to 0.9251 (Table 6.11). The median population size was therefore projected to be 2.57% to 7.49% 

smaller than the unimpacted population over a 35 year time period, with a 50th centile value of 47.70 to 

43.23. In terms of the population size, this means that the median of the impacted population fell within 

the 47th to 43rd percentile of the unimpacted population (a value of 50 would indicate that they are the 

same). This suggests that the impacted scenarios were still within the margin of error of the non-impacted 

scenario, and therefore there would likely be no significant adverse effect to the population (as shown in 

Figure 1.19 of the addendum to appendix 11.5 of the Array EIA Report).  

205. The PVA model predicted that the CGR was 0.9993 to 0.9978 (Table 6.11) which translates to a median 

reduction of 0.07% to 0.22% in population growth rate after 35 years. Such a decrease indicates that this 

level of impact would not adversely affect the population and would likely remain undetectable against 

natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate.  

Table 6.11: Kittiwake 35 Year Cumulative PVA Results for Displacement Impacts Excluding Berwick Bank 
on an Annual Basis 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

Applicant Approach / 
NatureScot Approach 
(Lower) - 30% 
displacement, 1% 
mortality 

504 1.0025 0.9993 0.9743 47.70 

NatureScot Approach 
(Upper) - 30% 
displacement, 3% 
mortality 

1,513 1.0011 0.9978 0.9251 43.23 

 

Magnitude of impact  

206. Table 6.12 below presents the assessed magnitude of impact on the regional kittiwake population from the 

cumulative assessment, based on both the NatureScot and Applicant Approach, and with Berwick Bank 

Included and Berwick Bank Excluded. Assessments have been carried out for the pre-breeding, breeding, 

post-breeding, and annual periods using displacement and mortality rates consistent with each approach.  

207. For each scenario, a PVA assessment has been used to inform the potential magnitude of impact. Across 

all assessed scenarios and varying displacement and mortality inputs, the magnitude of impact on the 

kittiwake population was determined to be low. These findings suggest that, regardless of the inclusion or 

exclusion of Berwick Bank, cumulative effects from displacement are unlikely to result in significant 

adverse consequences for the regional kittiwake population. 

 

Table 6.12: Assessed Magnitude of the Cumulative Displacement Impact on Regional Kittiwake 
Populations, Based on the NatureScot and Applicant Approach 

Assessment Scenario Season Displacement / 
Mortality Rate 

Approach Magnitude of 
Impact 

Berwick Bank Included 

PVA Pre-breeding 30% / 1% Applicant / NatureScot (Lower) Low 

PVA Pre-breeding 30% / 3% NatureScot (Upper) Low 

PVA Breeding 30% / 1% Applicant / NatureScot (Lower) Low 

PVA Breeding 30% / 3% NatureScot (Upper) Low 

PVA Post-breeding 30% / 1% Applicant / NatureScot (Lower) Low 

PVA Post-breeding 30% / 3% NatureScot (Upper) Low 

PVA Annual 30% / 1% Applicant / NatureScot (Lower) Low 

PVA Annual 30% / 3% NatureScot (Upper) Low 

Berwick Bank Excluded 

PVA Pre-breeding 30% / 1% Applicant / NatureScot (Lower) Low 

PVA Pre-breeding 30% / 3% NatureScot (Upper) Low 

PVA Breeding 30% / 1% Applicant / NatureScot (Lower) Low 

PVA Breeding 30% / 3% NatureScot (Upper) Low 

PVA Post-breeding 30% / 1% Applicant / NatureScot (Lower) Low 

PVA Post-breeding 30% / 3% NatureScot (Upper) Low 

PVA Annual 30% / 1% Applicant / NatureScot (Lower) Low 

PVA Annual 30% / 3% NatureScot (Upper) Low 
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Sensitivity of the receptor 

208. In terms of behavioural response to offshore vessel traffic and helicopters, kittiwake are considered have  

a low vulnerability to displacement (Wade et al., 2016). 

209. Kittiwake is a qualifying interest feature for several SPAs likely to be connected to the Array (using the 

recommended foraging range; NatureScot, 2023d), with several non-SPA colonies also within range and 

so the species is considered to be of international value.  

210. Kittiwake lay two eggs and breed from the age of three onwards, typically living on average for 12 years  

(Burnell et al., 2023). Kittiwake have undergone decreases of approximately 57% in Scotland since the  

early 2000s. Surveys managed by the RSPB in 2023 have recorded indicative increases of 8% across a  

number of sites in Britain in 2023 when compared against a pre-HPAI baseline (Tremlett et al., 2024). 

Overall, kittiwake is deemed to have low recoverability. 

211. Kittiwake is deemed to be of low vulnerability, low recoverability and international value. The sensitivity of  

the receptor is therefore considered to be medium. 

Significance of the effect 

212. Overall, the magnitude of the impact is deemed to be low and the sensitivity of the receptor is considered 

to be medium. The effect will, therefore, be of minor adverse significance. As the PVA results conclude 

there to be a low impact both with and without Berwick Bank and following both the NatureScot and 

Applicant Approach, it is considered that minor adverse significance is appropriate. Therefore, the 

cumulative impacts of displacement on kittiwake are of minor adverse significance, which is not significant 

in EIA terms. 

Secondary mitigation and residual effect  

213. No additional offshore ornithology mitigation is considered necessary, as the predicted effect, without further 

measures beyond those embedded in the design (as outlined in volume 2, chapter 11 of the Array EIA Report; 

Ossian OWFL, 2024b), is not significant in EIA terms. As such, the residual impact is assessed as no greater 

than minor adverse significance, which is not considered significant in EIA terms. 

 Guillemot 

214. The estimated abundance of guillemot for the purpose of estimating displacement impacts is given in Table 

6.13. Estimated abundances for projects are those presented by Berwick Bank (SSE Renewables, 2022), 

for which NatureScot has not raised any concerns or noted any errors. In addition, estimates have been 

obtained from Green Volt Offshore Wind Farm (Green Volt, 2023), as this project had not published its 

estimates at the time of the Berwick Bank application.  

 

Table 6.13:  Guillemot Cumulative Abundance Estimates for Displacement 

Project Season 

Breeding Non-breeding 
Aberdeen 547 225 

Beatrice N/A (outside foraging range) N/A (outside foraging range) 

Blyth Demo Phase 1 N/A (outside foraging range) N/A (outside foraging range) 

Blyth Demo Phase 2 and 3 N/A (outside foraging range) N/A (outside foraging range) 

Dogger Bank A and B (Creyke Beck) N/A (outside foraging range) N/A (outside foraging range) 

Project Season 

Breeding Non-breeding 
Dogger Bank C and Sofia (Teesside) N/A (outside foraging range) N/A (outside foraging range) 

Dudgeon N/A (outside foraging range) N/A (outside foraging range) 

Sherringham Shoal and Dudgeon Extension  N/A (outside foraging range) N/A (outside foraging range) 

East Anglia ONE N/A (outside foraging range) N/A (outside foraging range) 

East Anglia ONE North N/A (outside foraging range) N/A (outside foraging range) 

East Anglia THREE N/A (outside foraging range) N/A (outside foraging range) 

East Anglia TWO N/A (outside foraging range) N/A (outside foraging range) 

Five Estuaries N/A (outside foraging range) N/A (outside foraging range) 

Forthwind Demonstration Project - - 

Galloper N/A (outside foraging range) N/A (outside foraging range) 

Gunfleet Sands 3 Demonstration Project N/A (outside foraging range) N/A (outside foraging range) 

Green Volt 4,429 16,105 

Hornsea Project One N/A (outside foraging range) N/A (outside foraging range) 

Hornsea project Two N/A (outside foraging range) N/A (outside foraging range) 

Hornsea Project Three N/A (outside foraging range) N/A (outside foraging range) 

Hornsea Project Four N/A (outside foraging range) N/A (outside foraging range) 

Humber Gateway N/A (outside foraging range) N/A (outside foraging range) 

Hywind 249 2,136 

Inch Cape 4,371 3,177 

Kentish Flats + Extension N/A (outside foraging range) N/A (outside foraging range) 

Kincardine 632 0 

Lincs N/A (outside foraging range) N/A (outside foraging range) 

London Array N/A (outside foraging range) N/A (outside foraging range) 

Moray East N/A (outside foraging range) N/A (outside foraging range) 

Moray West N/A (outside foraging range) N/A (outside foraging range) 

Neart na Gaoithe 1,755 3,761 

Norfolk Boreas N/A (outside foraging range) N/A (outside foraging range) 

North Falls (PEIR) N/A (outside foraging range) N/A (outside foraging range) 

Norfolk Vanguard N/A (outside foraging range) N/A (outside foraging range) 

Outer Dowsing N/A (outside foraging range) N/A (outside foraging range) 

Pentland Floating  N/A (outside foraging range) N/A (outside foraging range) 

Race Bank N/A (outside foraging range) N/A (outside foraging range) 

Rampion  N/A (outside foraging range) N/A (outside foraging range) 

Rampion 2 N/A (outside foraging range) N/A (outside foraging range) 

Seagreen 1 and 1A 24,724 8,800 

Sherringham Shoal N/A (outside foraging range) N/A (outside foraging range) 

Teeside N/A (outside foraging range) N/A (outside foraging range) 

Thanet N/A (outside foraging range) N/A (outside foraging range) 

Triton Knoll N/A (outside foraging range) N/A (outside foraging range) 

Westermost Rough N/A (outside foraging range) N/A (outside foraging range) 

West of Orkney N/A (outside foraging range) N/A (outside foraging range) 

Total 36,727  34,204 

Berwick Bank 74,154 44,171 

Ossian 10,980 48,340 

Total (including Berwick Bank) 121,861 126,715 

Total (excluding Berwick Bank) 47,707 82,544 

 

215. The cumulative displacement mortality is given in Table 6.14 (with Berwick Bank included) and Table 6.15 

(with Berwick Bank excluded). Mortality is calculated using 60% displacement and a range of 3% to 5% 

mortality in the breeding season and 1% to 3% mortality in the non-breeding season, in line with guidance 

(NatureScot, 2023b). Additionally, the Applicant Approach, which utilises a 50% displacement rate and 1% 

mortality rate, is presented. 
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Table 6.14:  Guillemot Cumulative Displacement Mortality Estimates Inclusive of Berwick Bank 

Season Regional 
Baseline 
Population 

Cumulative 
Displacement 
Mortality 
(Applicant 
Approach) 

Cumulative 
Displacement 
Mortality 
(NatureScot 
Approach) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(Applicant 
Approach) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(NatureScot 
Approach) 

Breeding 625,316 609 2,194 to 3,656 0.097 0.351 to 0.585 

Non-breeding 625,316 634 760 to 2,281 0.101 0.122 to 0.365 

Annual 625,316 1,243 2,954 to 5,937 0.199 0.472 to 0.949 

 

216. With Berwick Bank, the estimated displacement mortality for guillemot, following the NatureScot Approach, 

is 2,194 to 3,656 individuals in the breeding season and 760 to 2,281 individuals in the non-breeding 

season. This is equivalent to a decrease in adult survival of 0.351% to 0.585% in the breeding season and 

0.122% to 0.365% in the non-breeding season. On an annual basis, the number of mortalities is estimated 

as 2,954 to 5,937 individuals, which equates to a decrease in adult survival of 0.472% to 0.949% (Table 

6.14).  

217. When following the Applicant Approach, the estimated displacement mortality with Berwick Bank, for 

guillemot is 609 individuals in the breeding season and 634 individuals in the non-breeding season. This 

is equivalent to a decrease in adult survival of 0.097% in the breeding season and 0.101% in the non-

breeding season. On an annual basis, the number of mortalities is estimated as 1,243 individuals, which 

equates to a decrease in adult survival of 0.199%.  

 

Table 6.15:  Guillemot Cumulative Displacement Mortality Estimates Exclusive of Berwick Bank 

Season Regional 
Baseline 
Population 

Cumulative 
Displacement 
Mortality 
(Applicant 
Approach) 

Cumulative 
Displacement 
Mortality 
(NatureScot 
Approach) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(Applicant 
Approach) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(NatureScot 
Approach) 

Breeding 625,316 239 859 to 1,431 0.038 0.137 to 0.229 

Non-breeding 625,316 413 495 to 1,486 0.066 0.079 to 0.238 

Annual 625,316 651 1,354 to 2,917 0.104 0.217 to 0.466 

 

218. Without Berwick Bank, the estimated displacement mortality for guillemot, following the NatureScot 

Approach, is 859 to 1,431 individuals in the breeding season and 495 to 1,486 individuals in the non-

breeding season. This is equivalent to a decrease in adult survival of 0.137% to 0.229% in the breeding 

season and 0.079% to 0.238% in the non-breeding season. On an annual basis, the number of mortalities 

is estimated as 1,354 to 2,917 individuals, which equates to a decrease in adult survival of 0.217% to 

0.466% (Table 6.15). 

219. When following the Applicant Approach, the estimated displacement mortality with Berwick Bank, for 

guillemot is 239 individuals in the breeding season and 413 individuals in the non-breeding season. This 

is equivalent to a decrease in adult survival of 0.038% in the breeding season and 0.066% in the non-

breeding season. On an annual basis, the number of mortalities is estimated as 651 individuals, which 

equates to a decrease in adult survival of 0.104%.  

220. The estimated cumulative displacement mortality represents a decrease in adult survival of more than 

0.02% across all seasons, both with and without Berwick Bank included, and under both the NatureScot 

and Applicant Approach. Therefore, to further assess the significance of this effect, a PVA has been carried 

out for guillemot during the breeding season, non-breeding season and on an annual basis as described 

in the addendum to appendix 11.5 of the Array EIA Report. 

PVA Assessment Including Berwick Bank  

221. When considering the impact during the breeding season on the regional population defined for the 

breeding season, using the NatureScot Approach (60% displacement and 3% to 5% mortality) and with 

Berwick Bank included, the PVA predicted that the CPS was 0.8677 to 0.7890 (Table 6.16). The median 

population size was therefore projected to be between 13.23% to 21.10% smaller than the unimpacted 

population over a 35 year time period, with a 50th centile value of 21.75 to 10.35.  

222. In terms of population size, the results indicate that the median of the impacted population lies between 

the 21st and 10th percentiles of the unimpacted population (with a value of 50 representing equivalence 

between the two). This suggests that the impact predicted under a 60% displacement rate combined with 

a 5% mortality rate could adversely affect the population. The results indicate a clear divergence between 

the impacted and unimpacted scenarios, with the median of the impacted distribution approaching the 

lower percentiles of the unimpacted distribution after 35 years. This implies that the predicted effect is not 

only detectable but could represent an adverse outcome for long-term population viability (as shown in 

Figure 1.28 of the addendum to appendix 11.5 of the Array EIA Report).  

223. Under a 60% displacement and 3% mortality rate, the impacted scenario remains within the range of 

natural variability of the unimpacted population, and therefore the predicted effect is unlikely to constitute 

a significant adverse impact on long-term population viability. 

224. The PVA model predicted that the CGR was between 0.9961 to 0.9934 (Table 6.16) which translates to a 

median reduction of 0.39% to 0.66% in population growth rate after 35 years. This level of reduction 

suggests that under a 60% displacement and 5% mortality rate, the impact could adversely affect the 

population, as it may be distinguishable from natural variability in population dynamics.   

225. However, as noted earlier within section 4 paragraphs 25 to 42 research examining the displacement 

effects on guillemots indicates that a 50% displacement rate is more reflective, with this rate still regarded 

as precautionary (RoyalHaskoning DHV, 2013; Peschko et al. 2020; APEM, 2022a; MacArthur Green, 

2023). Consequently, it is anticipated that the Applicant Approach (incorporating a 50% displacement rate 

alongside a 1% mortality rate) leads to an estimate that aligns more closely with the available empirical 

evidence. If the Applicant Approach is followed, the decrease in population size would be 3.86%, with a 

change in growth rate of 0.11%. This level of impact would likely remain undetectable against natural 

population fluctuations. Furthermore, it would not significantly alter the background mortality rate.  

 

Table 6.16: Guillemot 35 Year Cumulative PVA Results for Displacement Impacts Including Berwick Bank 
during the Breeding Season 

Scenario Predicted Mortality 
(Original Impact) (No. 
of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 60% 
displacement, 3% mortality 

2,194 1.0214 0.9961 0.8677 21.75 

NatureScot Approach - 60% 
displacement, 5% mortality 

3,656 1.0187 0.9934 0.7890 10.35 

Applicant Approach - 50% 
displacement, 1% mortality 

609 1.0243 0.9989 0.9614 41.00 

 

226. When considering the impact during the non-breeding season on the regional population defined for the 

non-breeding season, using the NatureScot Approach (60% displacement and 1% to 3% mortality) and 

with Berwick Bank included, the PVA predicted that the CPS was 0.9521 to 0.8628 (Table 6.17). The 

median population size was therefore projected to be between 4.79% to 13.72% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 40.30 to 22.98. In terms of 

the population size, this implies that the median of the impacted population fell within the 40th to 22nd 

percentile of the unimpacted population (a value of 50 would indicate that they are the same). This 
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indicates that the impacted scenarios remain well within the range of natural variability of the unimpacted 

population, and therefore the predicted effect is unlikely to constitute a significant adverse impact on long -

term population viability (as shown in Figure 1.31 of the addendum to appendix 11.5 of the Array EIA 

Report). 

227. The PVA model predicted that the CGR was between 0.9986 to 0.9959 (Table 6.17 which translates to a 

median reduction of 0.14% to 0.41% in population growth rate after 35 years. Such a decrease indicates 

that this level of impact would not adversely affect the population and would likely remain undetectable 

against natural population fluctuations. Furthermore, it is not expected to signi ficantly alter the background 

mortality rate.  

228. Additionally, as stated above, it is anticipated that the Applicant Approach (incorporating a 50% 

displacement rate alongside a 1% mortality rate) leads to an estimate that aligns more closely with the 

available empirical evidence. If the Applicant Approach is followed, the decrease in population size would 

be 4.01%, with a change in growth rate of 0.11%. This level of impact would likely remain undetectable 

against natural population fluctuations. Furthermore, it would not significantly alter the background 

mortality rate.  

 

Table 6.17: Guillemot 35 Year Cumulative PVA Results for Displacement Impacts Including Berwick Bank 
during the Non-Breeding Season 

Scenario Predicted Mortality 
(Original Impact) (No. 
of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 60% 
displacement, 1% mortality 

760 1.0238 0.9986 0.9521 40.30 

NatureScot Approach - 60% 
displacement, 3% mortality 

2,281 1.0210 0.9959 0.8628 22.98 

Applicant Approach - 50% 
displacement, 1% mortality 

634 1.0240 0.9989 0.9599 41.65 

 

229. When considering the annual impact on the annual regional population, under the NatureScot Approach 

(60% displacement and 1 - 3% to 3 - 5% mortality) and with Berwick Bank included, the PVA predicted 

that the CPS was 0.8259 to 0.6801 (Table 6.18). The median population size was therefore projected to 

be between 17.41% to 31.99% smaller than the unimpacted population over a 35 year time period, with a 

50th centile value of 16.58 to 2.35. In terms of the population size, this implies that the median of the 

impacted population fell within the 16th and 2nd percentile of the unimpacted population (a value of 50 

would indicate that they are the same). This suggests that the impact predicted under a 60% displacement 

rate combined with a 3 - 5% mortality rate could adversely affect the population. The results indicate a 

clear divergence between the impacted and unimpacted scenarios, with the median of the impacted 

distribution approaching the lower percentiles of the unimpacted distribution  after 35 years. This implies 

that the predicted effect is not only detectable but could represent an adverse outcome for long-term 

population viability (as shown in Figure 1.34 of the addendum to appendix 11.5 of the Array EIA Report). 

230. However, under a displacement rate of 60% and with a mortality rate of 1 - 3%, the impacted scenario 

remains within the range of natural variability of the unimpacted population (as shown in Figure 1.34 of the 

addendum to appendix 11.5 of the Array EIA Report), and therefore the predicted effect is unlikely to 

constitute a significant adverse impact on long-term population viability. 

231. The PVA model predicted that the CGR was between 0.9947 to 0.9894 (Table 6.18) which translates to a 

median reduction of 0.53% to 1.06% in population growth rate after 35 years. Such a decrease indicates 

that, under a 60% displacement rate and a 3 - 5% mortality rate, the impact is considered to be of a 

magnitude that would significantly affect the population.  

232. Under a 60% displacement rate and 1–3% mortality, the predicted impact represents a small but detectable 

change in population growth rate, however is not considered of sufficient magnitude to significantly affect 

the population. 

233. As stated previously, it is anticipated that the Applicant Approach (incorporating a 50% displacement rate 

alongside a 1% mortality rate) leads to an estimate that aligns more closely with the available empirical 

evidence.  

234. When following the Applicant Approach, the PVA predicted that the CPS was 0.9228 (Table 6.18). The 

median population size was therefore projected to be 7.72% smaller than the unimpacted population over 

a 35 year time period, with a 50th centile value of 33.78. In terms of the population size, this implies that 

the median of the impacted population fell within the 33rd percentile of the unimpacted population (a value 

of 50 would indicate that they are the same). This suggests that the impacted scenario was still within the 

margin of error of the non-impacted scenario, and therefore there would likely be no significant adverse 

effect to the population.  

235. The PVA model predicted that the CGR was 0.9978 (Table 6.18) which translates to a median reduction 

of 0.22% in population growth rate after 35 years. Such a decrease indicates that this level of impact would 

not adversely affect the population and would not trigger a risk of population decline and would only resu lt 

in a slight reduction in the growth rate currently seen in the population and would therefore be undetectable 

against natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate. 

 

Table 6.18: Guillemot 35 Year Cumulative PVA Results for Displacement Impacts Including Berwick Bank 
on an Annual Basis 

Scenario Predicted Mortality 
(Original Impact) (No. 
of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 60% 
displacement, 1 - 3% mortality 

2,954 1.0198 0.9947 0.8259 16.58 

NatureScot Approach - 60% 
displacement, 3 - 5% mortality 

5,937 1.0143 0.9894 0.6801 2.35 

Applicant Approach - 50% 
displacement, 1% mortality 

1,243 1.0229 0.9978 0.9228 33.78 

 

PVA Assessment Excluding Berwick Bank  

236. When considering the impact during the breeding season on the regional population defined for the 

breeding season, using the NatureScot Approach (60% displacement and 3% to 5% mortality) and with 

Berwick Bank excluded, the PVA predicted that the CPS was 0.9461 to 0.9116 (Table 6.19). The median 

population size was therefore projected to be between 5.39% to 8.84% smaller than the unimpacted 

population over a 35 year time period, with a 50th centile value of 37.65 to 29.83. In terms of the population 

size, this implies that the median of the impacted population falls between the 37th to 29th percentile of 

the unimpacted population (a value of 50 would indicate that they are the same). This suggests that the 

impacted scenarios were still within the margin of error of the non-impacted scenario, and therefore there 

would likely be no significant adverse effect to the population (as shown in Figure 1.28 of the addendum 

to appendix 11.5 of the Array EIA Report). 

237. The PVA model predicted that the CGR was between 0.9985 to 0.9974 (Table 6.19) which translates to a 

median reduction of 0.15% to 0.26% in population growth rate after 35 years. Such a decrease indicates 

that this level of impact would not adversely affect the population and would likely remain undetectable 

against natural population fluctuations.  
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238. Additionally, as noted earlier within section 4 paragraphs 25 to 42, research examining the displacement 

effects on guillemots indicates that a 50% displacement rate is more reflective, with this rate still regarded 

as precautionary (Royal Haskoning DHV, 2013; Peschko et al., 2020; APEM, 2022a; MacArthur Green, 

2023). Consequently, it is anticipated that the Applicant Approach (incorporating a 50% displacement rate 

alongside a 1% mortality rate) leads to an estimate that aligns more closely with the available empirical 

evidence. If the Applicant Approach is followed, the decrease in population size would be 1.54%, with a 

change in growth rate of 0.04%. This level of impact would likely remain undetectable against natural 

population fluctuations. Furthermore, it would not significantly alter the background mortality rate. 

 

Table 6.19: Guillemot 35 Year Cumulative PVA Results for Displacement Impacts Excluding Berwick Bank 
during the Breeding Season 

Scenario Predicted Mortality 
(Original Impact) (No. 
of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 60% 
displacement, 3% mortality 

859 1.0239 0.9985 0.9461 37.65 

NatureScot Approach - 60% 
displacement, 5% mortality 

1,431 1.0228 0.9974 0.9116 29.83 

Applicant Approach - 50% 
displacement, 1% mortality 

239 1.0250 0.9996 0.9846 46.18 

 

239. When considering the impact during the non-breeding season on the regional population defined for the 

non-breeding season, using the NatureScot Approach (60% displacement and 1% to 3% mortality) and 

with Berwick Bank excluded, the PVA predicted that the CPS was 0.9686 to 0.9084 (Table 6.20). The 

median population size was therefore projected to be between 3.14% to 9.16% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 43.68 to 31.05. In terms of 

the population size, this implies that the median of the impacted population fell within the 43rd to 31st 

percentile of the unimpacted population (a value of 50 would indicate that they are the same). This 

suggests that the impacted scenarios were still within the margin of error of the non-impacted scenario, 

and therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.31 

of the addendum to appendix 11.5 of the Array EIA Report).  

240. The PVA model predicted that the CGR was between 0.9991 to 0.9973 (Table 6.20) which translates to a 

median reduction of 0.09% to 0.27% in population growth rate after 35 years. Such a decrease indicates 

that this level of impact would not adversely affect the population and would likely remain undetectable 

against natural population fluctuations. Furthermore, it is not expected to signi ficantly alter the background 

mortality rate.  

241. Additionally, as stated above, it is anticipated that the Applicant Approach (incorporating a 50% 

displacement rate alongside a 1% mortality rate) leads to an estimate that aligns more closely with the 

available empirical evidence. If the Applicant Approach is followed, the decrease in population size would 

be 2.63%, with a change in growth rate of 0.07%. This level of impact would likely remain undetectable 

against natural population fluctuations. Furthermore, it would not significantly alter the background 

mortality rate.  

 

Table 6.20: Guillemot 35 Year Cumulative PVA Results for Displacement Impacts Excluding Berwick Bank 
during the Non-Breeding Season 

Scenario Predicted Mortality 
(Original Impact) (No. 
of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 60% 
displacement, 1% mortality 

495 1.0243 0.9991 0.9686 43.68 

NatureScot Approach - 60% 
displacement, 3% mortality 

1,486 1.0225 0.9973 0.9084 31.05 

Applicant Approach - 50% 
displacement, 1% mortality 

413 1.0244 0.9993 0.9737 44.68 

 

242. When considering the annual impact on the annual regional population, under the NatureScot Approach 

(60% displacement and 1% to 3% mortality) and with Berwick Bank excluded, the PVA predicted that the 

CPS was 0.9162 to 0.8279 (Table 6.21). The median population size was therefore projected to be between 

8.38% to 17.21% smaller than the unimpacted population over a 35 year time period, with a 50th centile 

value of 32.38 to 16.88. In terms of the population size, this implies that the median of the impacted 

population fell within the 32nd to 16th percentile of the unimpacted population (a value of 50 would indicate 

that they are the same). This indicates that the impacted scenarios remain well within the range of natural 

variability of the unimpacted population, and therefore the predicted effect is unlikely  to constitute a 

significant adverse impact on long-term population viability (as shown in Figure 1.31 of the addendum to 

appendix 11.5 of the Array EIA Report). 

243. The PVA model predicted that the CGR was between 0.9976 to 0.9948 (Table 6.21) which translates to a 

median reduction of 0.24% to 0.52% in population growth rate after 35 years. Under a 60% displacement 

rate and 3% mortality, the predicted impact represents a small but detectable change in population growth 

rate, however is not considered of sufficient magnitude to significantly affect the population.  

244. Under a displacement rate of 60% and a mortality rate of 1%, the impact  is not of a level that would 

adversely affect the population and would likely remain undetectable against natural population 

fluctuations.  

245. As stated previously, it is anticipated that the Applicant Approach (incorporating a 50% displacement rate 

alongside a 1% mortality rate) leads to an estimate that aligns more closely with the available empirical 

evidence.  

246. When following the Applicant Approach, the PVA predicted that the CPS was 0.9587 (Table 6.21). The 

median population size was therefore projected to be 4.13% smaller than the unimpacted population over 

a 35 year time period, with a 50th centile value of 41.40. In terms of the population size, this implies that 

the median of the impacted population fell within the 41st percentile of the unimpacted population (a value 

of 50 would indicate that they are the same). This suggests that the impacted scenario was still within the 

margin of error of the non-impacted scenario, and therefore there would likely be no significant adverse 

effect to the population (as shown in Figure 1.34 of the addendum to appendix 11.5 of the Array EIA 

Report).  

247. The PVA model predicted that the CGR was 0.9988 (Table 6.21) which translates to a median reduction 

of 0.12% in population growth rate after 35 years. Such a decrease indicates that this level of impact would 

not adversely affect the population and would not trigger a risk of population decline and would only result 

in a slight reduction in the growth rate currently seen in the population and would there fore be undetectable 

against natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate.  
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Table 6.21: Guillemot 35 Year Cumulative PVA Results for Displacement Impacts Excluding Berwick Bank 
on an Annual Basis 

Scenario Predicted Mortality 
(Original Impact) (No. 
of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 60% 
displacement, 1% mortality 

1,354 1.0227 0.9976 0.9162 32.38 

NatureScot Approach - 60% 
displacement, 3% mortality 

2,917 1.0198 0.9948 0.8279 16.88 

Applicant Approach - 50% 
displacement, 1% mortality 

651 1.0240 0.9988 0.9587 41.40 

 

Magnitude of impact  

248. Table 6.22 below presents the assessed magnitude of impact on the regional guillemot population from 

the cumulative assessment. This is based on both the NatureScot and Applicant Approach and considers 

scenarios with Berwick Bank included and excluded. Assessments have been carried out for the breeding, 

non-breeding, and annual periods using displacement and mortality rates consistent with each approach.  

249. As noted in paragraphs 25 to 42, the NatureScot rates are considered to be more precautionary than the 

Applicant Approach.  

250. For guillemot, it is noted that the inclusion of Fair Isle data within the Expanded Foraging Range, as advised 

by NatureScot, is precautionary to the point of likely overestimating impacts. Tracking evidence shows no 

connectivity between east coast colonies and the Array, and stable productivity in the region indicates that 

birds are not routinely making the extreme foraging trips observed under atypical conditions at Fair Isle. 

Nevertheless, this extended foraging range has been applied in line with projec t-specific advice and carried 

forward into the cumulative assessment. 

251. Furthermore, projects such as Berwick Bank and Green Volt which are included in the cumulative 

assessment for guillemot have already been consented and are required to deliver compensation for a 

proportion of their predicted impacts, as their Habitat Regulations Assessments concluded adverse effects 

on the integrity of specific SPAs. Within the addendum to Part 3: Assessment of Special Protection Areas 

and Ramsar Site of the Array EIA Report, the apportioned impacts for those SPAs have therefore been 

adjusted to reflect the implementation of compensation measures. However, the EIA does not account for 

these compensated birds, because removing them from the original abundance figures would be 

prohibitively complex. As a result, the total cumulative guillemot impact reported in th is Array EIA Report 

already represents a substantial overestimate. 

252. Therefore, the predicted impacts from Berwick Bank and Green Volt on SPAs requiring compensation 

should not be fully attributed within the cumulative totals presented in Table 3.27. For example, the 

Appropriate Assessment for Berwick Bank (MD-LOT, 2025) requires compensation for 353.1 annual 

mortalities at Farne Islands, 358.8 at Forth Islands, 946.2 at Fowlsheugh, and 1,150.1 at St Abb’s Head to 

Fast Castle. The total annual mortality for Berwick Bank should therefore be reduced by 2,808.2 compared 

to the value presented in this document. Similarly, Green Volt is required to compensate for 8.6 annual 

mortalities at Fowlsheugh and 60 at East Caithness Cliffs, resulting in an adjustment of 68.6 annual 

mortalities (MD-LOT, 2024). Including these compensated impacts in PVAs inflates cumulative effect 

estimates. If these birds were excluded from NatureScot’s upper-rate predictions, the cumulative impact 

would be expected to align closely with predictions under the NatureScot lower approach, which concluded 

a non-significant impact. 

 

Table 6.22: Assessed Magnitude of the Cumulative Displacement Impact on Regional Guillemot 
Populations, Based on the NatureScot and Applicant Approach 

Assessment Scenario Season Displacement / 
Mortality Rate 

Approach Magnitude of 
Impact 

Berwick Bank Included 

PVA Breeding 60% / 3% NatureScot (Lower) Low 

PVA Breeding 60% / 5% NatureScot (Upper) Medium 

PVA Breeding 50% / 1% Applicant Low 

PVA Non-breeding 60% / 1% NatureScot (Lower) Low 

PVA Non-breeding 60% / 3% NatureScot (Upper) Low 

PVA Non-breeding 50% / 1% Applicant Low 

PVA Annual 60% / 1% NatureScot (Lower) Low 

PVA Annual 60% / 3% NatureScot (Upper) Medium 

PVA Annual 50% / 1% Applicant Low 

Berwick Bank Excluded 

PVA Breeding 60% / 3% NatureScot (Lower) Low 

PVA Breeding 60% / 5% NatureScot (Upper) Low 

PVA Breeding 50% / 1% Applicant Low 

PVA Non-breeding 60% / 1% NatureScot (Lower) Low 

PVA Non-breeding 60% / 3% NatureScot (Upper) Low 

PVA Non-breeding 50% / 1% Applicant Low 

PVA Annual 60% / 1% NatureScot (Lower) Low 

PVA Annual 60% / 3% NatureScot (Upper) Low 

 

253. For each scenario, a PVA was used to assess the potential magnitude of impact. When Berwick Bank was 

included, the impact was assessed as medium magnitude during the breeding season and annually, but 

only under the NatureScot upper approach.  

254. However, as within section 4 and above regarding compensated birds, the assessment incorporates 

several overly precautionary assumptions, including the Expanded Foraging Range. These assumptions 

lead to an overestimation of cumulative effects for guillemot, making the predicted outcomes unlikely when 

considering observed foraging behaviour and the presence of compensation measures. Birds subject to 

compensation, such as those associated with Berwick Bank and Green Volt, should not be included in the 

cumulative total, as compensation is an explicit component of project consent conditions. If these 

compensated birds were removed from the assessment, the predicted impacts, even under the NatureScot 

upper approach and accounting for the precautionary foraging assumptions, would align more closely with 

those predicted using the NatureScot lower approach. The PVA demonstrates that, under these conditions, 

impacts correspond to a low magnitude and a non-significant effect. 

255. In all other scenarios, including those excluding Berwick Bank and under the Applicant Approach, the 

magnitude of impact was assessed as low, meaning cumulative effects are not expected to result in 

significant adverse consequences for the regional guillemot population. 

Sensitivity of the receptor  

256. Guillemot are considered to be moderately vulnerable to disturbance (Wade et al., 2016). Whilst there is 

evidence from studies that guillemot respond adversely to vessel traffic (Rojek et al., 2007), behavioural 

response to underwater and airborne sounds resulting from construction activities are unknown. Although 

guillemot are likely to respond to visual stimuli during the construction phase, the impacts of 

disturbance/displacement are short-term and guillemot have the ability to return to the baseline abundance 

and distribution after construction.  

257. Guillemot raise a single chick per year and breed from the age of six onwards, typically living on average 

for 23 years (Burnell et al., 2023). Guillemot have undergone decreases of approximately 31% in Scotland 

since the early 2000s. Surveys managed by the RSPB in 2023 have recorded indicative decreases of 6% 
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across a number of sites in Britain in 2023 when compared against a pre-HPAI baseline (Tremlett et al., 

2024). Overall, Guillemot is deemed to have low recoverability.  

258. Guillemot is a qualifying interest feature for several SPAs likely to be connected to the Array (using the 

Expanded Foraging Range; NatureScot, 2023d), with several non-SPA colonies also within range and so 

the species is considered to be of international value. The population recorded during baseline surveys of 

the Array was found to be of regional importance. Therefore, guillemot is considered to be of international 

value.  

259. Guillemot is deemed to be of high vulnerability, low recoverability and international value. The sensitivity 

of the receptor is therefore, considered to be high.  

Significance of the effect  

260. Under the Applicant Approach and the NatureScot lower Approach, the PVA indicates a low magnitude of 

impact, and no significant effects are predicted during the breeding season.  The Applicant Approach is 

considered to be the approach most strongly supported by the available empirical evidence, based on 

recent results from highly relevant post-construction monitoring (see paragraphs 25 to 42). This empirical 

evidence provides a robust basis for the Applicant Approach and hence has therefore been adopted as 

the preferred basis for evaluating potential population-level impact for guillemot. 

261. Under the NatureScot upper approach, there is potential for significant adverse effects on the guillemot 

population, during the breeding season and annually only, and only when Berwick Bank is included in the 

cumulative total. Under these parameters, the impact is assessed as being of medium magnitude, and 

when combined with the high sensitivity of the receptor, this translates to a potential moderate to major 

adverse significance. The PVA results however, indicate that the actual effect is more appropriately 

characterised as moderate adverse significance rather than at the upper end of the scale.  

262. The Applicant maintains that the NatureScot upper approach represents a substantial overestimate for 

several reasons. Compensation has not been accounted for; birds associated with projects such as 

Berwick Bank and Green Volt have not been removed from the cumulative totals, even though these 

projects are under a legal obligation to deliver compensation for a proportion of their predicted impacts. 

These birds should therefore not be counted in the cumulative assessment. In addition, the inclusion of an 

Expanded Foraging Range, which incorporates data from Fair Isle reflecting highly unusual conditions, 

and the application of displacement and mortality rates that are not aligned with the best available evidence 

further inflate the predicted impacts. 

263. Collectively, these assumptions produce estimated mortality figures that appear inconsistent with 

empirically observed impacts from operational offshore wind farms. As a result, the current assessment 

under the NatureScot upper approach likely overstates the actual risk to the guillemot population. 

264. For the non-breeding seasons, the PVA results for both the NatureScot and Applicant scenarios indicate 

no significant adverse effects, as the predicted impacts were consistently of low magnitude across these 

periods. 

265. Without Berwick Bank impacts, the PVA results under the NatureScot Approach indicate that the impact 

would be of low magnitude across all seasons. Additionally, following the Applicant Approach, which is 

considered more aligned with the displacement effects observed by the species, based on the most 

relevant and recent evidence (Dierschke et al., 2016; APEM, 2022; MacArthur Green, 2023; 

RoyalHaskoning, 2013; Leopold and Verdaat, 2018; Peschko et al., 2020), the impact is also deemed to 

be of low magnitude. As such, it is concluded that an effect of minor adverse significance is appropriate, 

which is not considered significant in EIA terms.  

Secondary mitigation and residual effect  

266. Under the Applicant Approach, no secondary offshore ornithology mitigation is considered necessary 

because the likely effect in the absence of further mitigation (beyond designed in measures as outlined in 

Table 11.18 in volume 2, chapter 11 of the Array EIA Report; Ossian OWFL, 2024b) is not significant in 

EIA terms. Therefore, the residual impact is considered to be of minor adverse significance, which is not 

significant in EIA terms. 

267. By contrast, under the NatureScot upper approach, the residual cumulative impact is assessed as 

moderate adverse significance, which is considered significant in EIA terms. However, as discussed earlier 

(paragraphs 25 to 42), the displacement and mortality rates applied under the NatureScot approach are 

likely to be highly precautionary and do not reflect realistic guillemot behaviour. For these reasons, the 

Applicant Approach is considered to provide a more ecologically robust and evidence-based 

representation of displacement effects. 

268. As detailed in section 4, the definition of regional breeding populations were based on an Expanded 

Foraging Range (MM+1SD including Fair Isle data). This precautionary approach was adopted because 

guillemots were observed across the entire Array, even though only the northern tip (around 16%) lies 

within the MM+1SD foraging range (excluding Fair Isle data) recommended in NatureScot Guidance Note 

3. The remainder of the Array lies well beyond these distances. Applying the Expanded Foraging Range 

resulted in the inclusion of several east coast SPA colonies that would otherwise be excluded if a 95.2 km 

range were used.  

269. However, this inclusion is unlikely to represent actual use, as GPS tracking data (BirdLife International, 

2018) show no recorded instances of birds from these colonies entering the Array, including the southern 

section within the Expanded Foraging Range. While some interannual variation in foraging behaviour can 

occur, the absence of tracked breeding adults within the Array strongly suggests that it is used extremely 

infrequently during the breeding season. Birds recorded in the area at that time are  therefore more likely 

to be immature individuals, non-breeding adults, or post-breeding birds. This evidence supports the 

conclusion that the Applicant Approach provides a precautionary yet ecologically realistic basis for 

assessment, and that potential effects on the regional breeding population of guillemot are likely to have 

been substantially overestimated. 

270. Accordingly, while the cumulative effect under the NatureScot upper approach is formally classified as 

significant in EIA terms, the assumptions underpinning this conclusion, particularly in relation to mortality 

rates, inclusion of compensated birds, use of mean-peak values within displacement and breeding season 

connectivity, are considered biologically unrealistic. These assumptions likely result in a considerable 

overestimation of the number of breeding birds interacting with the Array.  

271. When the assessment is interpreted using more ecologically realistic assumptions and robust site-specific 

evidence, as reflected in the Applicant Approach, or under the NatureScot lower Approach, the residual 

impact does not represent a level of risk that would materially affect population viability. For this reason, 

no additional mitigation is proposed. 

 Razorbill 

272. The estimated abundance of razorbill for the purpose of estimating displacement impacts is given in Table 

6.23. Estimated abundances for projects are those presented by Berwick Bank (SSE Renewables, 2022), 

for which NatureScot has not raised any concerns or noted any errors. In addition, estimates have been 

obtained from Green Volt Offshore Wind Farm (Green Volt, 2023), Pentland Floating Offshore Wind 

(Pentland Floating Offshore Wind Farm, 2022), West of Orkney (Offshore Wind Power Limited, 2024), 

North Falls (North Falls, 2023), Five Estuaries (Five Estuaries, 2023) and Outer Dowsing (Outer Dowsing, 

2023) offshore wind farms, as those projects had not published their estimates at the time of the Berwick 

Bank application.  
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Table 6.23:  Razorbill Cumulative Abundance Estimates for Displacement 

Project Season 

Breeding Post-breeding Winter Pre-breeding 
Aberdeen 161 64 7 26 

Beatrice N/A (outside foraging range) 833 555 833 

Blyth Demo Phase 1 121 91 61 91 

Blyth Demo Phase 2 and 3 - - - - 

Dogger Bank A N/A (outside foraging range) 1,576 1,728 4,149 

Dogger Bank B (Creyke Beck) N/A (outside foraging range) 2,097 2,143 5,119 

Dogger Bank C N/A (outside foraging range) 310 959 1,919 

Dogger Bank Sofia (Teesside) N/A (outside foraging range) 592 1,426 2,953 

Dudgeon N/A (outside foraging range) 346 745 346 

Sherringham Shoal and Dudgeon 
Extension  

N/A (outside foraging range) 4,500 1,531 464 

East Anglia ONE N/A (outside foraging range) 26 155 336 

East Anglia ONE North N/A (outside foraging range) 85 54 207 

East Anglia THREE N/A (outside foraging range) 1,122 1,499 1,524 

East Anglia TWO N/A (outside foraging range) 44 136 230 

Five Estuaries N/A (outside foraging range) 284 1,046 756 

Forthwind Demonstration Project - - - - 

Galloper N/A (outside foraging range) 43 106 394 

Gunfleet Sands 3 Demonstration 
Project 

N/A (outside foraging range) - - - 

Green Volt 457 56 15 28 

Hornsea Project One N/A (outside foraging range) 4,812 1,518 1,803 

Hornsea project Two N/A (outside foraging range) 4,221 720 1,668 

Hornsea Project Three N/A (outside foraging range) 2,020 3,649 2,105 

Hornsea Project Four N/A (outside foraging range) 3,590 474 371 

Humber Gateway N/A (outside foraging range) 20 13 20 

Hywind 30 719 10 - 

Inch Cape 1,436 2,870 651 - 

Kentish Flats + Extension N/A (outside foraging range) - - - 

Kincardine 22 - - - 

Lincs N/A (outside foraging range) 34 22 34 

London Array N/A (outside foraging range) 20 14 20 

Moray East N/A (outside foraging range) 1,103 30 168 

Moray West N/A (outside foraging range) 3,544 184 3,585 

Neart na Gaoithe 331 5,492 508 - 

Norfolk Boreas N/A (outside foraging range) 263 1,065 345 

North Falls (PEIR) N/A (outside foraging range) 266 2,565 1,860 

Norfolk Vanguard N/A (outside foraging range) 866 839 924 

Outer Dowsing N/A (outside foraging range) 2,339 2,570 5,299 

Pentland Floating  N/A (outside foraging range) 17 16 14 

Race Bank N/A (outside foraging range) 42 28 42 

Rampion  N/A (outside foraging range) 66 1,244 3,327 

Rampion 2 N/A (outside foraging range) 26 1,193 6,303 

Seagreen 1 and 1A 9,574 assessed as 
breeding and non-
breeding season 

2,375 assessed as 
breeding and non-
breeding season 

Sherringham Shoal N/A (outside foraging range) 1,343 211 30 

Teeside N/A (outside foraging range) 61 2 20 

Thanet N/A (outside foraging range) - 14 21 

Triton Knoll N/A (outside foraging range) 254 855 117 

Westermost Rough N/A (outside foraging range) 121 152 91 

West of Orkney N/A (outside foraging range) 112.3 19.4 131.8 

Total 12,132 46,290.3 33,107.4 47,673.8 

Berwick Bank 4,040 8,849 1,399 7,480 

Ossian 528 2,608 138 224 

Total (including Berwick Bank) 16,700 57,747.3 34,644.4 55,377.8 

Project Season 

Breeding Post-breeding Winter Pre-breeding 
Total (excluding Berwick Bank) 12,660 48,898 33,245 63,81.8 

 

273. The cumulative displacement mortality is given in Table 6.24 (with Berwick Bank included) and Table 6.25 

with Berwick Bank excluded). Mortality is calculated using 60% displacement and a range of 3% to 5% 

mortality in the breeding season and 1% to 3% mortality in the non-breeding seasons, in line with guidance 

(NatureScot, 2023b). Additionally, the Applicant Approach which utilises a 50% displacement rate and 1% 

mortality rate is presented. 

 

Table 6.24:  Razorbill Cumulative Displacement Mortality Estimates Inclusive of Berwick Bank 

Season Regional 
Baseline 
Population 

Cumulative 
Displacement 
Mortality 
(Applicant 
Approach) 

Cumulative 
Displacement 
Mortality 
(NatureScot 
Approach) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(Applicant 
Approach) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(NatureScot 
Approach) 

Pre-breeding 591,874 277 332 to 997 0.047 0.056 to 0.168 

Breeding 92,480 84 301 to 501 0.090 0.325 to 0.542 

Post-breeding 591,874 289 346 to 1,039 0.049 0.059 to 0.176 

Non-breeding 218,622 173 208 to 624 0.079 0.095 to 0.285 

Annual 591,874 822 1,187 to 3,161 0.139 0.201 to 0.534 

 

274. With Berwick Bank, the estimated displacement mortality for razorbill, following the NatureScot Approach, 

is 332 to 997 individuals in the pre-breeding season, 301 to 501 individuals in the breeding season, 346 

to 1,039 individuals in the post-breeding season and 208 to 624 individuals in the non-breeding season. 

This is equivalent to a decrease in adult survival of 0.056% to 0.168% in the pre-breeding season, 0.325% 

to 0.542% in the breeding season, 0.059% to 0.176% in the post-breeding season and 0.095% to 0.285% 

in the non-breeding season. On an annual basis, the number of mortalities is estimated as 1,187 to 3,161 

individuals, which equates to a decrease in survival rate of 0.201% to 0.534% (Table 6.24).  

275. When following the Applicant Approach, the estimated displacement mortality with Berwick Bank, for 

razorbill is 277 individuals in the pre-breeding season, 84 individuals in the breeding season, 289 

individuals in the post-breeding season and 173 individuals in the non-breeding season. This is equivalent 

to a decrease in survival rate of 0.047% in the pre-breeding season, 0.090% in the breeding season, 

0.049% in the post-breeding season and 0.079% in the non-breeding season. On an annual basis, the 

number of mortalities is estimated as 822 individuals, which equates to a decrease in survival rate of 

0.139%. 

 

Table 6.25:  Razorbill Cumulative Displacement Mortality Estimates Exclusive of Berwick Bank 

Season Regional 
Baseline 
Population 

Cumulative 
Displacement 
Mortality 
(Applicant 
Approach) 

Cumulative 
Displacement 
Mortality 
(NatureScot 
Approach) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(Applicant 
Approach) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(NatureScot 
Approach) 

Pre-breeding 591,874 315 378 to 1,135 0.053 0.064 to 0.192 

Breeding 92,480 63 228 to 380 0.068 0.246 to 0.411 

Post-breeding 591,874 244 293 to 880 0.041 0.050 to 0.149 

Non-breeding 218,622 166 199 to 598 0.076 0.091 to 0.274 

Annual 591,874 789 1,099 to 2,994 0.133 0.186 to 0.506 
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276. Without Berwick Bank and using the NatureScot rates, the estimated displacement mortality for razorbill 

is 378 to 1,135 individuals in the pre-breeding season, 228 to 380 individuals in the breeding season, 293 

to 880 individuals in the post-breeding season and 199 to 598 individuals in the non-breeding season. This 

is equivalent to a decrease in survival rate of 0.064% to 0.192% in the pre-breeding season, 0.246% to 

0.411% in the breeding season, 0.050% to 0.149% in the post-breeding season and 0.091% to 0.274% in 

the non-breeding season. On an annual basis, the number of mortalities is estimated as 1,099 to 2,994 

individuals, which equates to a decrease in survival rate of 0.186% to 0.506% (Table 6.25).  

277. When following the Applicant Approach, the estimated displacement mortality without Berwick Bank, for 

razorbill is 315 individuals in the pre-breeding season, 63 individuals in the breeding season, 244 

individuals in the post-breeding season and 166 individuals in the non-breeding season. This is equivalent 

to a decrease in survival rate of 0.053% in the pre-breeding season, 0.068% in the breeding season, 

0.041% in the post-breeding season and 0.076% in the non-breeding season. On an annual basis, the 

number of mortalities is estimated as 789 individuals, which equates to a decrease in survival rate of 

0.133%.  

278. The estimated cumulative displacement mortality therefore represents a  decrease in survival rate of over 

0.02% under all scenarios considered, with and without Berwick Bank. Therefore, to further assess the 

significance of this effect, a PVA has been carried out for razorbill as described in the addendum to 

appendix 11.5 of the Array EIA Report. 

PVA Assessment Including Berwick Bank  

279. When considering the impact during the pre-breeding season on the regional population defined for the 

pre-breeding season, using the NatureScot approach (60% displacement and 1% to 3% mortality) and with 

Berwick Bank included, the PVA predicted that the CPS was 0.9760 to 0.9307 (Table 6.26). The median 

population size was therefore projected to be between 2.40% to 6.93% smaller than the unimpacted 

population over a 35 year time period, with a 50th centile value of 47.65 to 43.75. In terms of the population 

size, this implies that the median of the impacted population fell within the 47th and 43rd percentile of the 

unimpacted population (a value of 50 would indicate that they are the same). This suggests that the 

impacted scenarios were still within the margin of error of the non-impacted scenario, and therefore there 

would likely be no significant adverse effect to the population (as shown in Figure 1.37 of the addendum 

to appendix 11.5 of the Array EIA Report).  

280. The PVA model predicted that the CGR was between 0.9993 to 0.9980 (Table 6.26) which translates to a 

median reduction of 0.07% to 0.20% in population growth rate after 35 years. Such a decrease indicates 

that this level of impact would not adversely affect the population and would likely remain undetectable 

against natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate.  

281. As noted earlier within section 4 paragraphs 25 to 42, research examining the displacement effects on 

razorbill indicates that a 50% displacement rate is more reflective, with this rate still regarded as 

precautionary (RoyalHaskoning DHV, 2013; Peschko et al., 2020; APEM, 2022a; MacArthur Green, 2023). 

Consequently, it is anticipated that the Applicant Approach (incorporating a 50% displacement rate 

alongside a 1% mortality rate) leads to an estimate that aligns more closely with the available empirical 

evidence. If the Applicant Approach is followed, the decrease in population size would be 1.97%, with a 

change in growth rate of 0.06%. This level of impact would likely remain undetectable against natural 

population fluctuations. Furthermore, it would not significantly alter the background mortality rate. In 

addition, under the unimpacted scenario, within the PVA model, razorbill population was estimated to 

decline.  

282. However, the recent published Seabirds Count (Burnell et al. 2023) highlighted that overall, razorbill 

populations within the UK have increased by 21%, with colonies in Scotland experiencing population 

change of between -89% to +393% and colonies within England changing by between +64% to +230%. It  

is worth noting that the population models utilised in this analysis were not density dependent (to follow 

NatureScot guidance). As a result, population size predictions are not constrained by the model and can 

be predicted to grow, or decline, in unrealistic ways. While the PVA models indicate a decline in population 

regardless of impact, this contradicts the recently published results from the Seabirds Census (Burnell et 

al., 2023), which demonstrate an increase in razorbill populations despite the model predictions. 

 

Table 6.26: Razorbill 35 Year Cumulative PVA Results for Displacement Impacts Including Berwick Bank 
during the Pre-Breeding Season 

Scenario Predicted Mortality 
(Original Impact) (No. 
of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 60% 
displacement, 1% mortality 

332 0.9755 0.9993 0.9760 47.65 

NatureScot Approach - 60% 
displacement, 3% mortality 

997 0.9742 0.9980 0.9307 43.75 

Applicant Approach - 50% 
displacement, 1% mortality 

277 0.9756 0.9994 0.9803 48.18 

 

283. When considering the impact during the breeding season on the regional population defined for the 

breeding season, using the NatureScot approach (60% displacement and 3% to 5% mortality) and with 

Berwick Bank included, the PVA predicted that the CPS was 0.8703 to 0.7939 (Table 6.27). The median 

population size was therefore projected to be between 12.97% to 20.61% smaller than the unimpacted 

population over a 35 year time period, with a 50th centile value of 38.08 to 30.45. In terms of the population 

size, this implies that the median of the impacted population fell within the and 38th to 30th percentile of 

the unimpacted population (a value of 50 would indicate that they are the same). This suggests that the 

impacted scenario was still within the margin of error of the non-impacted scenario, and therefore there 

would likely be no significant adverse effect to the population (as shown in Figure 1.40 of the addendum 

to appendix 11.5 of the Array EIA Report).  

284. The PVA model predicted that the CGR was between 0.9962 to 0.9936 (Table 6.27) which translates to a 

median reduction of 0.38% to 0.64% in population growth rate after 35 years. Under the displacement rate 

of 60% and a mortality of 1%, such a decrease indicates that this level of impact would not adversely affect 

the population and would likely remain undetectable against natural population fluctuations. Furthermore, 

it is not expected to significantly alter the background mortality rate. 

285. Under a 60% displacement rate and 3% mortality, the predicted impact represents a small but detectable 

change in population growth rate, however is not considered of sufficient magnitude to significantly affect 

the population. 

286. As noted earlier within section 4 paragraphs 25 to 42, research examining the displacement effects on 

razorbill indicates that a 50% displacement rate is more reflective, with this rate still regarded as 

precautionary (RoyalHaskoning DHV, 2013; Peschko et al., 2020; APEM, 2022a; MacArthur Green, 2023).  

287. If the Applicant Approach is followed, the decrease in population size would be 3.78%, with a change in 

growth rate of 0.11%. This level of impact would likely remain undetectable against natural population 

fluctuations. Furthermore, it would not significantly alter the background mortality rate.  
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Table 6.27: Razorbill 35 Year Cumulative PVA Results for Displacement Impacts Including Berwick Bank 
during the Breeding Season 

Scenario Predicted Mortality 
(Original Impact) (No. 
of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 60% 
displacement, 3% mortality 

301 0.9724 0.9962 0.8703 38.08 

NatureScot Approach - 60% 
displacement, 5% mortality 

501 0.9698 0.9936 0.7939 30.45 

Applicant Approach - 50% 
displacement, 1% mortality 

84 0.9751 0.9989 0.9622 46.78 

 

288. When considering the impact during the post-breeding season on the regional population defined for the 

post-breeding season, using the NatureScot Approach (60% displacement and 1% to 3% mortality) and 

with Berwick Bank included, the PVA predicted that the CPS was 0.9753 to 0.9279 (Table 6.28). The 

median population size was therefore projected to be between 2.47% to 7.21% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 47.63 to 43.33. In terms of 

the population size, this implies that the median of the impacted population fell within the 47th to 43rd 

percentile of the unimpacted population (a value of 50 would indicate that they are the same). This 

suggests that the impacted scenario was still within the margin of error of the non-impacted scenario, and 

therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.43 of 

the addendum to appendix 11.5 of the Array EIA Report).  

289. The PVA model predicted that the CGR was between 0.9993 to 0.9979 (Table 6.28) which translates to a 

median reduction of 0.07% to 0.21% in population growth rate after 35 years. Such a decrease indicates 

that this level of impact would not adversely affect the population and would likely remain undetectable 

against natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate.  

290. As noted earlier within section 4 paragraphs 25 to 42research examining the displacement effects on 

razorbill indicates that a 50% displacement rate is more reflective, with this rate still regarded as 

precautionary (RoyalHaskoning DHV, 2013; Peschko et al. 2020; APEM, 2022a; MacArthur Green, 2023). 

Consequently, it is anticipated that the Applicant Approach (incorporating a 50% displacement rate 

alongside a 1% mortality rate) leads to an estimate that aligns more closely with the available empirical 

evidence. If the Applicant Approach is followed, the decrease in population size would be 2.08%, with a 

change in growth rate of 0.06%. This level of impact would likely remain undetectable against natural 

population fluctuations. Furthermore, it would not significantly alter the background mortality rate. 

 

Table 6.28: Razorbill 35 Year Cumulative PVA Results for Displacement Impacts Including Berwick Bank 
during the Post-Breeding Season 

Scenario Predicted Mortality 
(Original Impact) (No. 
of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 60% 
displacement, 1% mortality 

346 0.9755 0.9993 0.9753 47.63 

NatureScot Approach - 60% 
displacement, 3% mortality 

1,039 0.9741 0.9979 0.9279 43.33 

Applicant Approach - 50% 
displacement, 1% mortality 

289 0.9756 0.9994 0.9792 48.05 

 

291. When considering the impact during the non-breeding season on the regional population defined for the 

non-breeding season, using the NatureScot Approach (60% displacement and 1% to 3% mortality) and 

with Berwick Bank included, the PVA predicted that the CPS was 0.9603 to 0.8854 (Table 6.29The median 

population size was therefore projected to be between 3.97% to 11.46% smaller than the unimpacted 

population over a 35 year time period, with a 50th centile value of 46.50 to 40.20. In terms of the population 

size, this implies that the median of the impacted population fell within the 46th to 40th percentile of the 

unimpacted population (a value of 50 would indicate that they are the same). This suggests that the 

impacted scenario was still within the margin of error of the non-impacted scenario, and therefore there 

would likely be no significant adverse effect to the population (as shown in Figure 1.46 of the addendum 

to appendix 11.5 of the Array EIA Report).  

292. The PVA model predicted that the CGR was between 0.9989 to 0.9966 (Table 6.29) which translates to a 

median reduction of 0.11% to 0.34% in population growth rate after 35 years. Such a decrease indicates 

that this level of impact would not adversely affect the population and would likely remain undetectable 

against natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate.  

293. As noted earlier within section 4, research examining the displacement effects on razorbill indicates that a 

50% displacement rate is more reflective, with this rate still regarded as precautionary (RoyalHaskoning  

DHV, 2013; Peschko et al., 2020; APEM, 2022a; MacArthur Green, 2023). Consequently, it is anticipated 

that the Applicant Approach (incorporating a 50% displacement rate alongside a 1% mortality rate) leads 

to an estimate that aligns more closely with the available empirical evidence. If the Applicant Approach  is 

followed, the decrease in population size would be 3.40%, with a change in growth rate of 0.09%. This 

level of impact would likely remain undetectable against natural population fluctuations.  Furthermore, it 

would not significantly alter the background mortality rate. 

 

Table 6.29:  Razorbill 35 Year Cumulative PVA Results for Displacement Impacts Including Berwick Bank 
during the Non-Breeding Season 

Scenario Predicted Mortality 
(Original Impact) (No. 
of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 60% 
displacement, 1% mortality 

208 0.9750 0.9989 0.9603 46.50 

NatureScot Approach - 60% 
displacement, 3% mortality 

624 0.9729 0.9966 0.8854 40.20 

Applicant Approach - 50% 
displacement, 1% mortality 

173 0.9752 0.9991 0.9660 47.05 

 

294. When considering the annual impact on the annual regional population, under the range of scenarios 

considered (60% displacement and 1% to 3% mortality) and with Berwick Bank included, the PVA predicted 

that the CPS was 0.9180 to 0.7963 (Table 6.30). The median population size was therefore projected to 

be between 8.20% to 20.37% smaller than the unimpacted population over a 35 year time period, with a 

50th centile value of 42.80 to 32.63. In terms of the population size, this implies that the median of the 

impacted population fell between the 42nd to 32nd percentile of the unimpacted population (a value of 50 

would indicate that they are the same). This suggests that the impacted scenario was still within the margin 

of error of the non-impacted scenario, and therefore there would likely be no significant adverse effect to 

the population (as shown in Figure 1.49 of the addendum to appendix 11.5 of the Array EIA Report).  

295. The PVA model predicted that the CGR was between 0.9976 to 0.9937 (Table 6.30) which translates to a 

median reduction of 0.24% to 0.63% in population growth rate after 35 years. Under the displacement rate 

of 60% and a mortality of 1 - 3%, such a decrease indicates that this level of impact would not adversely 

affect the population and would likely remain undetectable against natural population fluctuations. 

Furthermore, it is not expected to significantly alter the background mortality rate . 



 

 

 

 

Addendum to Chapter 11: Offshore Ornithology 
35 

 

296. Under a 60% displacement rate and 3 - 5% mortality, the predicted impact represents a small but 

detectable change in population growth rate, however is not considered of sufficient magnitude to 

significantly affect the population. 

297. However, as stated it is anticipated that the Applicant Approach (incorporating a 50% displacement rate 

alongside a 1% mortality rate) leads to an estimate that aligns more closely with the available empirical 

evidence. If the Applicant Approach is followed, the decrease in population size would be 5.76%, with a 

change in growth rate of 0.17%. This level of impact would only result in a slight reduction in the growth 

rate currently seen in the BDMPS population and would therefore be undetectable against nat ural 

population fluctuations. Furthermore, it is not expected to significantly alter the background mortality rate.   

 

Table 6.30: Razorbill 35 Year Cumulative PVA Results for Displacement Impacts Including Berwick Bank on 
an Annual Basis 

Scenario Predicted Mortality 
(Original Impact) (No. 
of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 60% 
displacement, 1 - 3% mortality 

1,187 0.9738 0.9976 0.9180 42.80 

NatureScot Approach - 60% 
displacement, 3 - 5% mortality 

3,161 0.9700 0.9937 0.7963 32.63 

Applicant Approach - 50% 
displacement, 1% mortality 

822 0.9745 0.9983 0.9424 44.80 

 

PVA Assessment Excluding Berwick Bank  

298. When considering the impact during the pre-breeding season on the regional population defined for the 

pre-breeding season, using the NatureScot Approach (60% displacement and 1% to 3% mortality) and 

with Berwick Bank excluded, the PVA predicted that the CPS was 0.9731 to 0.9218 (Table 6.31). The 

median population size was therefore projected to be between 2.69% to 7.82% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 47.58 to 42.93. In terms of 

the population size, this implies that the median of the impacted population fell within the 47th to 42nd 

percentile of the unimpacted population (a value of 50 would indicate that they are the same). This 

suggests that the impacted scenarios were still within the margin of error of the non-impacted scenario, 

and therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.37 

of the addendum to appendix 11.5 of the Array EIA Report).  

299. The PVA model predicted that the CGR was between 0.9992 to 0.9977 (Table 6.31) which translates to a 

median reduction of 0.08% to 0.23% in population growth rate after 35 years. Such a decrease indicates 

that this level of impact would not adversely affect the population and would likely remain undetectable 

against natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate.  

300. As noted earlier within section 4 paragraphs 25 to 42, research examining the displacement effects on 

razorbill indicates that a 50% displacement rate is more reflective, with this rate still regarded as 

precautionary (RoyalHaskoning DHV, 2013; Peschko et al., 2020; APEM, 2022a; MacArthur Green, 2023). 

Consequently, it is anticipated that the Applicant Approach (incorporating a 50% displacement rate 

alongside a 1% mortality rate) leads to an estimate that aligns more closely with the available empirical 

evidence. If the Applicant Approach is followed, the decrease in population size would be 2.25%, with a 

change in growth rate of 0.06%. This level of impact would likely remain undetectable against natural 

population fluctuations. Furthermore, it would not significantly alter the background mortality rate. In 

addition, under the unimpacted scenario, within the PVA model, razorbill population was estimated to 

decline.  

301. However, the recent published Seabirds Count (Burnell et al., 2023) highlighted that overall, razorbill 

populations within the UK have increased by 21%, with colonies in Scotland experiencing population 

change of between -89% to +393% and colonies within England changing by between +64% to +230%. 

It's worth noting that the population models utilised in this analysis were not density dependent (to follow 

NatureScot guidance). As a result, population size predictions are not constrained by the model will 

inevitably be predicted to grow, or decline, exponentially, which is biologically unrealistic. While the PVA 

models indicate a decline in population regardless of impact, this contradicts the recently published results 

from the Seabirds Census (Burnell et al., 2023), which demonstrate an increase in razorbill populations 

despite the model predictions. 

 

Table 6.31: Razorbill 35 Year Cumulative PVA Results for Displacement Impacts Excluding Berwick Bank 
during the Pre-Breeding Season 

Scenario Predicted Mortality 
(Original Impact) (No. 
of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 60% 
displacement, 1% mortality 

378 0.9755 0.9992 0.9731 47.58 

NatureScot Approach - 60% 
displacement, 3% mortality 

1,135 0.9740 0.9977 0.9218 42.93 

Applicant Approach - 50% 
displacement, 1% mortality 

315 0.9755 0.9994 0.9775 48.00 

 

302. When considering the impact during the breeding season on the regional population defined for the 

breeding season, using the NatureScot Approach (60% displacement and 3% to 5% mortality) and with 

Berwick Bank excluded, the PVA predicted that the CPS was 0.9003 to 0.8394 (Table 6.32). The median 

population size was therefore projected to be between 9.97% to 16.06% smaller than the unimpacted 

population over a 35 year time period, with a 50th centile value of 40.65 to 35.20. In terms of the population 

size, this implies that the median of the impacted population fell within the 40th to 35th percentile of the 

unimpacted population (a value of 50 would indicate that they are the same). This suggests that the 

impacted scenario was still within the margin of error of the non-impacted scenario, and therefore there 

would likely be no significant adverse effect to the population (as shown in Figure 1.40 of the addendum 

to appendix 11.5 of the Array EIA Report).  

303. The PVA model predicted that the CGR was between 0.9971 to 0.9951 (Table 6.32) which translates to a 

median reduction of 0.29% to 0.49% in population growth rate after 35 years. Such a decrease indicates 

that this level of impact would not adversely affect the population and would likely remain undetectable 

against natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate.  

304. As noted earlier within section 4 paragraphs 25 to 42, research examining the displacement effects on 

razorbill indicates that a 50% displacement rate is more reflective, with this rate still regarded as 

precautionary (RoyalHaskoning DHV, 2013; Peschko et al., 2020; APEM, 2022a; MacArthur Green, 2023). 

Consequently, it is anticipated that the Applicant Approach (incorporating a 50% displacement rate 

alongside a 1% mortality rate) leads to an estimate that aligns more closely with the available empirical 

evidence. If the Applicant Approach is followed, the decrease in population size would be 2.84%, with a 

change in growth rate of 0.08%. This level of impact would likely remain undetectable against natural 

population fluctuations. Furthermore, it would not significantly alter the background mortality rate.  
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Table 6.32: Razorbill 35 Year Cumulative PVA Results for Displacement Impacts Excluding Berwick Bank 
during the Breeding Season 

Scenario Predicted Mortality 
(Original Impact) (No. 
of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 60% 
displacement, 3% mortality 

228 0.9733 0.9971 0.9003 40.65 

NatureScot Approach - 60% 
displacement, 5% mortality 

340 0.9714 0.9951 0.8394 35.20 

Applicant Approach - 50% 
displacement, 1% mortality 

63 0.9754 0.9992 0.9716 47.70 

 

305. When considering the impact during the post-breeding season on the regional population defined for the 

post-breeding season, using the NatureScot Approach (60% displacement and 1% to 3% mortality) and 

with Berwick Bank excluded, the PVA predicted that the CPS was 0.9790 to 0.9386 (Table 6.33). The 

median population size was therefore projected to be between 2.10% to 6.14% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 48.03 to 44.50. In terms of 

the population size, this implies that the median of the impacted population fell within the 48th to 44th 

percentile of the unimpacted population (a value of 50 would indicate that they are the same). This 

suggests that the impacted scenario was still within the margin of error of the non-impacted scenario, and 

therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.43 of 

the addendum to appendix 11.5 of the Array EIA Report).  

306. The PVA model predicted that the CGR was between 0.9994 to 0.9982 (Table 6.33) which translates to a 

median reduction of 0.06% to 0.18% in population growth rate after 35 years. Such a decrease indicates 

that this level of impact would not adversely affect the population and would likely remain undetectable 

against natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate.  

307. As noted earlier within section 4 paragraphs 25 to 42, research examining the displacement effects on 

razorbill indicates that a 50% displacement rate is more reflective, with this rate still regarded as 

precautionary (RoyalHaskoning DHV, 2013; Peschko et al., 2020; APEM, 2022a; MacArthur Green, 2023). 

Consequently, it is anticipated that the Applicant Approach (incorporating a 50% displacement rate 

alongside a 1% mortality rate) leads to an estimate that aligns more closely with the available empirical 

evidence. If the Applicant Approach is followed, the decrease in population size would be 1.75%, with a 

change in growth rate of 0.05%. This level of impact would likely remain undetectable against natural 

population fluctuations. Furthermore, it would not significantly alter the background mortality rate . 

 

Table 6.33: Razorbill 35 Year Cumulative PVA Results for Displacement Impacts Excluding Berwick Bank 
during the Post-Breeding Season 

Scenario Predicted Mortality 
(Original Impact) (No. 
of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 60% 
displacement, 1% mortality 

293 0.9756 0.9994 0.9790 48.03 

NatureScot Approach - 60% 
displacement, 3% mortality 

880 0.9744 0.9982 0.9386 44.50 

Applicant Approach - 50% 
displacement, 1% mortality 

244 0.9757 0.9995 0.9825 48.48 

 

308. When considering the impact during the non-breeding season on the regional population defined for the 

non-breeding season, using the NatureScot Approach (60% displacement and 1% to 3% mortality) and 

with Berwick Bank excluded, the PVA predicted that the CPS was 0.9616 to 0.8897 (Table 6.34). The 

median population size was therefore projected to be between 3.84% to 11.03% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 46.70 to 40.48. In terms of 

the population size, this implies that the median of the impacted population fell within the 46th to 40th 

percentile of the unimpacted population (a value of 50 would indicate that they are the same). This 

suggests that the impacted scenario was still within the margin of error of the non-impacted scenario, and 

therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.46 of 

the addendum to appendix 11.5 of the Array EIA Report).  

309. The PVA model predicted that the CGR was between 0.9989 to 0.9968 (Table 6.34) which translates to a 

median reduction of 0.11% to 0.32% in population growth rate after 35 years. Such a decrease indicates 

that this level of impact would not adversely affect the population and would likely remain undetectable 

against natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate.  

310. As noted earlier within section 4 paragraphs 25 to 42, research examining the displacement effects on 

razorbill indicates that a 50% displacement rate is more reflective, with this rate still regarded as 

precautionary (RoyalHaskoning DHV, 2013; Peschko et al., 2020; APEM, 2022a; MacArthur Green, 2023). 

Consequently, it is anticipated that the Applicant Approach (incorporating a 50% displacement rate 

alongside a 1% mortality rate) leads to an estimate that aligns more closely with the available empirical 

evidence. If the Applicant Approach is followed, the decrease in population size would be 3.18%, with a 

change in growth rate of 0.09%. This level of impact would likely remain undetectable against natural 

population fluctuations. Furthermore, it would not significantly alter the background mortality rate.  

 

Table 6.34: Razorbill 35 Year Cumulative PVA Results for Displacement Impacts Excluding Berwick Bank 
during the Non-Breeding Season 

Scenario Predicted Mortality 
(Original Impact) (No. 
of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 60% 
displacement, 1% mortality 

199 0.9751 0.9989 0.9616 46.70 

NatureScot Approach - 60% 
displacement, 3% mortality 

598 0.9730 0.9968 0.8897 40.48 

Applicant Approach - 50% 
displacement, 1% mortality 

166 0.9753 0.9991 0.9682 47.15 

 

311. When considering the annual impact on the annual regional population, under the range of scenarios 

considered (60% displacement and 1% to 3% mortality) and with Berwick Bank excluded, the PVA 

predicted that the CPS was 0.9237 to 0.8061 (Table 6.35). The median population size was therefore 

projected to be between 7.63% to 19.39% smaller than the unimpacted population over a 35 year time 

period, with a 50th centile value of 43.20 to 33.18. In terms of the population size, this implies that the 

median of the impacted population fell between the 43rd to 33rd percentile of the unimpacted population 

(a value of 50 would indicate that they are the same). This suggests that the impacted scenario was still 

within the margin of error of the non-impacted scenario, and therefore there would likely be no significant 

adverse effect to the population (as shown in Figure 1.49 of the addendum to appendix 11.5 of the Array 

EIA Report).  

312. The PVA model predicted that the CGR was between 0.9978 to 0.9940 (Table 6.35) which translates to a 

median reduction of 0.22% to 0.60% in population growth rate after 35 years. Under the displacement rate 

of 60% and a mortality of 1 - 3%, such a decrease indicates that this level of impact would not adversely 

affect the population and would likely remain undetectable against natural population fluctuations. 

Furthermore, it is not expected to significantly alter the background mortality rate . 
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313. Under a 60% displacement rate and 3 - 5% mortality, the predicted impact represents a small but 

detectable change in population growth rate, however is not considered of sufficient magnitude to 

significantly affect the population. 

314. As stated it is anticipated that the Applicant Approach (incorporating a 50% displacement rate alongside a 

1% mortality rate) leads to an estimate that aligns more closely with the available empirical evidence. If 

the Applicant Approach is followed, the decrease in population size would be 5.53%, with a change in 

growth rate of 0.16%. This level of impact would only result in a slight reduction in the growth rate currently 

seen in the BDMPS population and would therefore be undetectable against natural popu lation 

fluctuations. Furthermore, it is not expected to significantly alter the background mortality rate.   

 

Table 6.35: Razorbill 35 Year Cumulative PVA Results for Displacement Impacts Excluding Berwick Bank 
on an Annual Basis 

Scenario Predicted Mortality 
(Original Impact) (No. 
of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 60% 
displacement, 1 - 3% mortality 

1,099 0.9740 0.9978 0.9237 43.20 

NatureScot Approach - 60% 
displacement, 3 - 5% mortality 

2,994 0.9703 0.9940 0.8061 33.18 

Applicant Approach - 50% 
displacement, 1% mortality 

789 0.9746 0.9984 0.9447 45.03 

 

Magnitude of impact  

315. Table 6.36 below presents the assessed magnitude of impact on the regional razorbill population from the 

cumulative assessment, based on both the NatureScot and Applicant Approach, and considering scenarios 

with Berwick Bank included and excluded. Assessments have been carried out for the pre -breeding, 

breeding, post-breeding, non-breeding, and annual periods using displacement and mortality rates 

consistent with each approach.  

316. As noted in paragraphs 25 to 42, the NatureScot rates are considered to be more precautionary than the 

Applicant Approach.  

317. For razorbill, it is noted that the inclusion of Fair Isle data within the Expanded Foraging Range, as advised 

by NatureScot, is precautionary to the point of likely overestimating impacts. Tracking evidence shows no 

connectivity between east coast colonies and the Array, and stable productivity in the region indicates that 

birds are not routinely making the extreme foraging trips observed under atypical conditions at Fair Isle. 

Nevertheless, this extended foraging range has been applied in line with projec t-specific advice and carried 

forward into the cumulative assessment. 

318. Furthermore, projects such as Berwick Bank and Green Volt included in the cumulative assessment for 

razorbill have already been consented and are required to deliver compensation for a proportion of their 

predicted impacts, as their Habitat Regulations Assessments concluded adverse effects on the integrity of 

specific SPAs. Within the addendum to Part 3: Assessment of Special Protection Areas and Ramsar Sites 

of the Array EIA Report, the apportioned impacts for those SPAs have therefore been adjusted to ref lect 

the presence of compensation measures. 

319. However, the EIA does not account for these compensated birds, as removing them from the original 

abundance figures is complex. As a result, the total cumulative razorbill impact reported in the EIA 

represents an overestimate. 

320. Specifically, the predicted impacts from Berwick Bank and Green Volt on SPAs requiring compensation 

should not be fully attributed within the cumulative totals presented in Table 3.27. For example, the 

Appropriate Assessment for Berwick Bank (MD-LOT, 2025) requires compensation for 35.8 annual 

mortalities at Forth Islands and 29.3 at St Abb’s Head to Fast Castle. The total annual mortality for Berwick 

Bank should therefore be reduced by 65.1. Similarly, Green Volt is required to compensate for 4.2 annual 

mortalities at East Caithness Cliffs (MD-LOT, 2024). Including these compensated impacts in PVAs inflates 

cumulative effect estimates.  

 

Table 6.36: Assessed Magnitude of the Cumulative Displacement Impact on Regional Razorbill Populations, 
Based on the NatureScot and Applicant Approach 

Assessment Scenario Season Displacement / 
Mortality Rate 

Approach Magnitude of 
Impact 

Berwick Bank Included 

PVA Pre-breeding 60% / 1% NatureScot (Lower) Low 

PVA Pre-breeding 60% / 3% NatureScot (Upper) Low 

PVA Pre-breeding 50% / 1% Applicant Low 

PVA Breeding 60% / 3% NatureScot (Lower) Low 

PVA Breeding 60% / 5% NatureScot (Upper) Low 

PVA Breeding 50% / 1% Applicant Low 

PVA Post-breeding 60% / 1% NatureScot (Lower) Low 

PVA Post-breeding 60% / 3% NatureScot (Upper) Low 

PVA Post-breeding 50% / 1% Applicant Low 

PVA Non-breeding 60% / 1% NatureScot (Lower) Low 

PVA Non-breeding 60% / 3% NatureScot (Upper) Low 

PVA Non-breeding 50% / 1% Applicant Low 

PVA Annual 60% / 1% NatureScot (Lower) Low 

PVA Annual 60% / 3% NatureScot (Upper) Low 

PVA Annual 50% / 1% Applicant Low 

Berwick Bank Excluded 

PVA Pre-breeding 60% / 1% NatureScot (Lower) Low 

PVA Pre-breeding 60% / 3% NatureScot (Upper) Low 

PVA Pre-breeding 50% / 1% Applicant Low 

PVA Breeding 60% / 3% NatureScot (Lower) Low 

PVA Breeding 60% / 5% NatureScot (Upper) Low 

PVA Breeding 50% / 1% Applicant Low 

PVA Post-breeding 60% / 1% NatureScot (Lower) Low 

PVA Post-breeding 60% / 3% NatureScot (Upper) Low 

PVA Post-breeding 50% / 1% Applicant Low 

PVA Non-breeding 60% / 1% NatureScot (Lower) Low 

PVA Non-breeding 60% / 3% NatureScot (Upper) Low 

PVA Non-breeding 50% / 1% Applicant Low 

PVA Annual 60% / 1% NatureScot (Lower) Low 

PVA Annual 60% / 3% NatureScot (Upper) Low 

PVA Annual 50% / 1% Applicant Low 

 

321. For each scenario, a PVA was undertaken to assess the potential magnitude of impact. When Berwick 

Bank was included, the impact was predicted to be of low magnitude across all seasons under both the 

NatureScot rates and the Applicant Approach. Similarly, when Berwick Bank was excluded, the impact 

remained of low magnitude. As noted previously, the cumulative assessment incorporates several highly 

precautionary assumptions, which contribute to an overestimation of cumulative effects for razorbi ll. This 

overestimation arises from assumptions that do not fully reflect actual foraging behaviour and from the 

omission of compensation measures. Birds subject to compensation, such as those associated with 

Berwick Bank, should not be counted in the cumulative total, as compensation is a requirement of the 

project’s consent conditions. Despite the already non-significant effect predicted, the current assessment 

remains precautionary, and the likely impact is lower than reported, further reinforcing the conclusion of 

no significant adverse effect. 
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322. In all scenarios therefore, including those excluding Berwick Bank and under the NatureScot and Applicant 

Approach, the magnitude of impact was assessed as low, meaning cumulative effects are not expected to 

result in significant adverse consequences for the regional razorbill population. 

Sensitivity of the receptor  

323. As with guillemot, razorbill are deemed to be moderately vulnerable to disturbance from vessels and 

helicopters at offshore wind farms (Wade et al., 2016). Although razorbill are likely to respond to visual 

stimuli during the construction phase, the impacts of disturbance/displacement are short -term and razorbill 

have the ability to return to the baseline conditions after construction.  

324. Although the species has a low reproductive potential (only laying one egg) and does not breed until four 

years old (Robinson, 2005), razorbill are deemed to have a medium recoverability given their increasing 

trend in abundance in the UK (JNCC, 2020).  

325. Razorbill is a qualifying interest feature for several SPAs likely to be connected to the Array (using the 

Expanded Foraging Range), with several non-SPA colonies also within range and so the species is 

considered to be of international value. The population recorded during baseline surveys of the Array was 

found to be of regional importance. Therefore, guillemot is considered to be of international value.  

326. Razorbill is deemed to be of high vulnerability, medium recoverability and international value. The 

sensitivity of the receptor is therefore, considered to be high.  

Significance of the effect  

327. During the breeding season, with Berwick Bank included and excluded, there is negligible potential for 

significant adverse effects on the razorbill population, under both the NatureScot Approach and Applicant 

Approach. Under these parameters, the impact is deemed to be of low magnitude, and when combined 

with the high sensitivity of the receptor, the resulting effect could be of minor to moderate adverse 

significance. However, the PVA results suggest that the level of impact would more appropriately be 

classified as of minor adverse significance. 

328. For the pre-breeding season, post-breeding season, non-breeding season and on an annual basis, the 

PVA results for both the NatureScot and Applicant scenarios consistently indicate no significant adverse 

effects. In both cases (with and without Berwick Bank), the predicted impacts are of low magnitude across 

these periods.  

Secondary mitigation and residual effect  

329. Under both the NatureScot Approach and Applicant Approach, no secondary offshore ornithology 

mitigation is considered necessary because the likely effect in the absence of further mitigation (beyond 

designed in measures as outlined in Table 11.18 in volume 2, chapter 11 of the Array EIA Report (Ossian 

OWFL, 2024b)) is not significant in EIA terms. Therefore, the residual impact is  considered to be of minor 

adverse significance, which is not significant in EIA terms. 

330. Additionally, the Applicant maintains that the assessment presented within this document represents a 

substantial overestimate for several reasons. Compensation has not been accounted for; birds associated 

with projects such as Berwick Bank and Green Volt have not been removed from the cumulative totals, 

even though these projects are under a legal obligation to deliver compensation for a proportion of their 

predicted impacts. These birds should therefore not be counted in the cumulative assessment. In addi tion, 

the inclusion of an Expanded Foraging Range, which incorporates data from Fair Isle reflecting highly 

unusual conditions, and the application of displacement and mortality rates that are not aligned with the 

best available evidence further inflate the predicted impacts as outlined in section 4. 

331. Collectively, these assumptions produce estimated mortality figures that appear inconsistent with 

empirically observed impacts from operational offshore wind farms. As a result, the current assessment 

likely overstates the actual risk to the razorbill populations. 

332. For the non-breeding seasons and on an annual basis, the PVA results for both the NatureScot and 

Applicant scenarios indicate no significant adverse effects, as the predicted impacts were consistently of 

low magnitude across these periods. 

333. Additionally, following the Applicant Approach, which is considered more aligned with the displacement 

effects observed by the species, based on the most relevant and recent evidence (Dierschke et al., 2016; 

APEM, 2022a; MacArthur Green, 2023; RoyalHaskoning DHV, 2013; Leopold and Verdaat, 2018; Peschko 

et al., 2020), the impact is also deemed to be of low magnitude. As such, it is concluded that a minor 

adverse significance is appropriate, which is not considered significant in EIA terms . Hence, no additional 

mitigation is proposed. 

COLLISION WITH WIND TURBINES 

334. The Array, together with other offshore wind farms in the North Sea, may contribute to cumulative collision 

risk, in the event the operations and maintenance phases of different projects overlap.  

335. As stated, data used within the cumulative collision risk assessment is based on published information 

produced by the respective project developers. As such, the input parameters (e.g. avoidance rates) and 

the collision risk model used (e.g. deterministic) may vary from those put forward in this document. 

336. The species reassessed for cumulative collision impacts were kittiwake and herring gull. There is no 

cumulative collision impact from the Proposed onshore application. 

 Tier 1 and Tier 2  

 Kittiwake 

337. The estimated collision mortalities of kittiwake for the purpose of estimating cumulative collisions impacts 

are given in Table 6.37. Estimated collisions for projects are those presented by Berwick Bank (SSE 

Renewables, 2022), for which NatureScot has not raised any concerns or noted any errors.  In addition, 

estimates have been obtained from Green Volt Offshore Wind Farm (Green Volt, 2023), Pentland Floating 

Offshore Wind (Pentland Floating Offshore Wind Farm, 2022), West of Orkney (Offshore Wind Power 

Limited, 2024), North Falls (North Falls, 2023), Five Estuaries (Five Estuaries, 2023) and Outer Dowsing 

(Outer Dowsing, 2023) offshore wind farms, as those projects had not published their estimates at the time 

of the Berwick Bank application.  

 

Table 6.37: Kittiwake Cumulative Collision Mortalities 

Project Avoidance 
rate used 

 Season  

 Breeding Post-breeding Pre-breeding 
Aberdeen 98.9 9.02 4.44 0.84 

Beatrice 98.9 52.11 5.89 21.90 

Blyth Demo Phase 1 98.9 1.70 2.30 1.40 

Blyth Demo Phase 2 and 3 unknown - - - 

Dogger Bank A and B (Creyke 
Beck) 

98.9 288.60 135.00 295.40 

Dogger Bank C and Sofia 
(Teesside) 

98.9 136.90 90.70 216.90 

Dudgeon 98.9 N/A (outside foraging range) 0.00 0.00 
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Project Avoidance 
rate used 

 Season  

 Breeding Post-breeding Pre-breeding 
Sherringham Shoal and Dudgeon 
Extension  

99.2 N/A (outside foraging range) 4.30 0.90 

East Anglia ONE 98.9 N/A (outside foraging range) 108.21 31.57 

East Anglia ONE North 98.9 N/A (outside foraging range) 8.10 3.50 

East Anglia THREE 98.9 N/A (outside foraging range) 56.60 30.70 

East Anglia TWO 98.9 N/A (outside foraging range) 5.40 7.40 

Five Estuaries 99.3 N/A (outside foraging range) 7.88 5.52 

Forthwind Demonstration Project unknown - - - 

Galloper 98.9 N/A (outside foraging range) 11.69 13.37 

Gunfleet Sands 3 Demonstration 
Project 

unknown N/A (outside foraging range) - - 

Green Volt 99.2 5.65 5.95 3.55 

Hornsea Project One 98.9 N/A (outside foraging range) 9.72 3.63 

Hornsea project Two 98.9 N/A (outside foraging range) 9.00 3.00 

Hornsea Project Three 98.9 N/A (outside foraging range) 38.47 30.66 

Hornsea Project Four 98.9 75.50 13.90 4.60 

Humber Gateway 98.9 N/A (outside foraging range) 1.37 0.81 

Hywind 98.9 16.60 0.90 0.90 

Inch Cape 98.9 40.00 26.00 6.00 

Kentish Flats unknown N/A (outside foraging range) 0.90 0.70 

Kentish Flats Extension 98.9 N/A (outside foraging range) 0.00 1.60 

Kincardine 98.9 22.00 9.00 1.00 

Lincs 98.9 N/A (outside foraging range) 1.20 0.70 

London Array 98.9 N/A (outside foraging range) 0.88 0.69 

Moray East 98.9 24.00 2.00 5.00 

Moray West 98.9 77.00 23.00 7.00 

Neart na Gaoithe 98.9 8.00 17.00 2.00 

Norfolk Boreas 98.9 N/A (outside foraging range) 32.20 11.90 

North Falls (PEIR) 98.9 N/A (outside foraging range) 19.10 19.10 

Norfolk Vanguard 98.9 N/A (outside foraging range) 16.40 19.30 

Outer Dowsing 99.3 N/A (outside foraging range) 2.80 2.60 

Pentland Floating  98.9 7.00 1.00 0.00 

Race Bank 98.9 1.12 14.08 3.30 

Rampion  98.9 N/A (outside foraging range) N/A (outside BDMPS) N/A (outside 
BDMPS) 

Rampion 2 99.3 N/A (outside foraging range) N/A (outside BDMPS) N/A (outside 
BDMPS) 

Seagreen 1 and 1A 98.9 62.00 70.00 38.00 

Sherringham Shoal unknown N/A (outside foraging range) 0.00 0.00 

Teeside 98.9 32.42 20.27 2.11 

Thanet 98.9 N/A (outside foraging range) 0.23 0.18 

Triton Knoll 98.9 N/A (outside foraging range) 50.48 16.49 

Westermost Rough 98.9 0.55 0.20 0.10 

West of Orkney 99.3 17.86 16.31 21.87 

Total  878.03 842.87 836.19 

Berwick Bank 98.9 617 190 179 

Ossian 99.3 28.13 5.35 6.24 

Total (including Berwick Bank)  1,523.16 1,038.22 1,021.43 

Total (excluding Berwick Bank)  906.16 848.22 842.43 

 

338. The cumulative collision mortality is given in Table 6.38 (with Berwick Bank included) and Table 6.39 (with 

Berwick Bank excluded). 

 

Table 6.38: Kittiwake Cumulative Collision Mortality Estimates Inclusive of Berwick Bank 

Season Regional Baseline 
Population 

Number of Kittiwake Subject to 
Mortality (NatureScot 
rates) 

Percentage Point Decrease in 
Adult Survival Rate (NatureScot 
Approach) 

Pre-breeding 627,816 1,021.43 0.163 

Breeding 604,296 1,523.16 0.252 

Post-breeding 829,937 1,038.22 0.125 

Annual 829,937 3,582.81 0.432 

 

339. With Berwick Bank, the estimated collision mortality for kittiwake is 1,021.43 individuals in the pre-breeding 

season, 1,523.16 in the breeding season and 1,038.22 in the post-breeding season. This is equivalent to 

a decrease in survival rate of 0.163% in the pre-breeding season, 0.252% in the breeding season and 

0.125% in the post-breeding season. On an annual basis, the number of mortalities is estimated as 

3,582.81, which equates to a decrease in survival rate of 0.431% (Table 6.38). 

 

Table 6.39: Kittiwake Cumulative Collision Mortality Estimates Exclusive of Berwick Bank 

Season Regional Baseline 
Population 

Number of Kittiwake Subject to 
Mortality (NatureScot 
rates) 

Percentage Point Decrease in 
Adult Survival Rate (NatureScot 
Approach) 

Pre-breeding 627,816 842.43 0.134 

Breeding 604,296 906.16 0.150 

Post-breeding 829,937 848.22 0.102 

Annual 829,937 2,596.81 0.313 

 

340. Without Berwick Bank, the estimated collision mortality for kittiwake is 842.43 individuals in the pre-

breeding season, 906.16 in the breeding season and 88.22 in the post-breeding season. This is equivalent 

to a decrease in survival rate of 0.134% in the pre-breeding season, 0.150% in the breeding season and 

0.102% in the post-breeding season. On an annual basis, the number of mortalities is estimated as 

2,596.81, which equates to a decrease in survival rate of 0.313% (Table 6.39). 

341. The cumulative collision mortality therefore represents a decrease in survival rate of over 0.02% during 

the pre-breeding, breeding season and annually, both with and without Berwick Bank. Therefore, to further 

assess the significance of this effect, a PVA has been carried out for kittiwake as described in the 

addendum to appendix 11.5 of the Array EIA Report. 

PVA Assessment Including Berwick Bank 

342. When considering the impact during the pre-breeding season on the regional population defined for the 

pre-breeding season, using the NatureScot avoidance rates (0.993 avoidance) and with Berwick Bank  

included, the PVA predicted that the CPS was 0.9331 (Table 6.40). The median population size was 

therefore projected to be 6.69% smaller than the unimpacted population over a 35 year time period, with 

a 50th centile value of 43.98. In terms of the population size, this means that the median of the impacted 

population fell within the 43rd percentile of the unimpacted population (a value of 50 would indicate that  

they are the same). This suggests that the impacted scenario was still within the margin of error of the 

non-impacted scenario, and therefore there would likely be no significant adverse effect to the population 

(as shown in Figure 1.10 of the addendum to appendix 11.5 of the Array EIA Report).  

343. The PVA model predicted that the CGR was 0.9981 (Table 6.40) which translates to a median reduction 

of 0.19% in population growth rate after 35 years. Such a decrease indicates that this  level of impact would 

not adversely affect the population and would likely remain undetectable against  natural population 

fluctuations. Furthermore, it is not expected to significantly alter the background  mortality rate. 
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Table 6.40: Kittiwake 35 Year Cumulative PVA Results for Collision Impacts Including Berwick Bank during 
the Pre-breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate 

1,021.43 1.0013 0.9981 0.9331 43.98 

 

344. When considering the impact during the breeding season on the regional population defined for the  

breeding season, using the NatureScot avoidance rates (0.993 avoidance) and with Berwick Bank  

included, the PVA predicted that the CPS was 0.8982 (Table 6.41). The median population size was 

therefore projected to be 10.18% smaller than the unimpacted population over a 35 year time period, with 

a 50th centile value of 40.35. In terms of the population size, this means that the median of the impacted 

population fell within the 40th percentile of the unimpacted population (a value of 50 would indicate that  

they are the same). This suggests that the impacted scenario was still within the margin of error of the 

non-impacted scenario, and therefore there would likely be no significant adverse effect to the population 

(as shown in Figure 1.13 of the addendum to appendix 11.5).  

345. The PVA model predicted that the CGR was 0.9970 (Table 6.41) which translates to a median reduction 

of 0.30% in population growth rate after 35 years. Such a decrease indicates that this level of impact would 

not adversely affect the population and would likely remain undetectable against natural population  

fluctuations. Furthermore, it is not expected to significantly alter the background mortality rate . 

 

Table 6.41: Kittiwake 35 Year Cumulative PVA Results for Collision Impacts Including Berwick Bank during 
the Breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate 

1,523.16 0.9999 0.9970 0.8982 40.35 

 

346. When considering the impact during the post-breeding season on the regional population defined for the 

post-breeding season, using the NatureScot avoidance rates (0.993 avoidance) and with Berwick Bank  

included, the PVA predicted that the CPS was 0.9481 (Table 6.42). The median population size was 

therefore projected to be 5.19% smaller than the unimpacted population over a 35 year time period, with 

a 50th centile value of 45.45. In terms of the population size, this means that the median of the impacted 

population fell within the 45th percentile of the unimpacted population (a value of 50 would indicate that  

they are the same). This suggests that the impacted scenario was still within the margin of error of the 

non-impacted scenario, and therefore there would likely be no significant adverse effect to the population 

(as shown in Figure 1.16 of the addendum to appendix 11.5 of the Array EIA Report).  

347. The PVA model predicted that the CGR was 0.9985 (Table 6.42) which translates to a median reduction 

of 0.15% in population growth rate after 35 years. Such a decrease indicates that this  level of impact would 

not adversely affect the population and would likely remain undetectable against  natural population 

fluctuations. Furthermore, it is not expected to significantly alter the background  mortality rate. 

 

Table 6.42: Kittiwake 35 Year Cumulative PVA Results for Collision Impacts Including Berwick Bank during 
the Post-breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate 

1,038.22 1.0018 0.9985 0.9481 45.45 

 

348. When considering the annual impact on the annual regional population, using the NatureScot avoidance  

rates (0.993 avoidance) and with Berwick Bank included, the PVA predicted that the CPS was 0.8318 

(Table 6.43). The median population size was therefore projected to be 16.82% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 33.80. In terms of the 

population size, this means that the median of the impacted population fell within the 33rd percentile of 

the unimpacted population (a value of 50 would indicate that they are the same). This suggests that the 

impacted scenario was still within the margin of error of the non-impacted scenario, and therefore there 

would likely be no significant adverse effect to the population (as shown in Figure 1.19 of the addendum 

to appendix 11.5 of the Array EIA Report).  

349. The PVA model predicted that the CGR was 0.9949 (Table 6.43) which translates to a median reduction 

of 0.51% in population growth rate after 35 years. Such a decrease indicates that this level of impact would 

not adversely affect the population and would only result in a slight  reduction in the growth rate currently 

seen in the BDMPS population and would therefore be undetectable against natural population 

fluctuations. Furthermore, it is not expected to significantly alter the background  mortality rate. 

 

Table 6.43: Kittiwake 35 Year Cumulative PVA Results for Collision Impacts Including Berwick Bank on an 
Annual Basis 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate 

3,582.81 0.9981 0.9949 0.8318 33.80 

 

PVA Assessment Excluding Berwick Bank 

350. When considering the impact during the pre-breeding season on the regional population defined for the 

pre-breeding season, using the NatureScot avoidance rates (0.993 avoidance) and with Berwick Bank  

excluded, the PVA predicted that the CPS was 0.9443 (Table 6.44). The median population size was 

therefore projected to be 5.57% smaller than the unimpacted population over a 35 year time period, with 

a 50th centile value of 44.93. In terms of the population size, this means that the median of the impacted 

population fell within the 44th percentile of the unimpacted population (a value of 50 would indicate that  

they are the same). This suggests that the impacted scenario was still within the margin of error of the 

non-impacted scenario, and therefore there would likely be no significant adverse effect to the population 

(as shown in Figure 1.10 of the addendum to appendix 11.5 of the Array EIA Report).  

351. The PVA model predicted that the CGR was 0.9984 (Table 6.44) which translates to a median reduction 

of 0.16% in population growth rate after 35 years. Such a decrease indicates that this  level of impact would 

not adversely affect the population and would likely remain undetectable against  natural population 

fluctuations. Furthermore, it is not expected to significantly alter the background  mortality rate. 
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Table 6.44: Kittiwake 35 Year Cumulative PVA Results for Collision Impacts Excluding Berwick Bank during 
the Pre-breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate 

842.43 1.0017 0.9984 0.9443 44.93 

 

352. When considering the impact during the breeding season on the regional population defined for the  

breeding season, using the NatureScot avoidance rates (0.993 avoidance) and with Berwick Bank  

excluded, the PVA predicted that the CPS was 0.9380 (Table 6.45). The median population size was 

therefore projected to be 6.20% smaller than the unimpacted population over a 35 year time period, with 

a 50th centile value of 43.90. In terms of the population size, this means that the median of the impacted 

population fell within the 43rd percentile of the unimpacted population (a value of 50 would indicate that  

they are the same). This suggests that the impacted scenario was still within the margin of error of the 

non-impacted scenario, and therefore there would likely be no significant adverse effect to the population 

(as shown in Figure 1.13 of the addendum to appendix 11.5 of the Array EIA Report).  

353. The PVA model predicted that the CGR was 0.9982 (Table 6.45) which translates to a median reduction 

of 0.18% in population growth rate after 35 years. Such a decrease indicates that this level of impact would 

not adversely affect the population and would likely remain undetectable against natural population  

fluctuations. Furthermore, it is not expected to significantly alter the background mortality rate . 

 

Table 6.45: Kittiwake 35 Year Cumulative PVA Results for Collision Impacts Excluding Berwick Bank during 
the Breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate 

906.16 1.0011 0.9982 0.9380 43.90 

 

354. When considering the impact during the post-breeding season on the regional population defined for the 

post-breeding season, using the NatureScot avoidance rates (0.993 avoidance) and with Berwick Bank  

excluded, the PVA predicted that the CPS was 0.9575 (Table 6.46). The median population size was 

therefore projected to be 4.25% smaller than the unimpacted population over a 35 year time period, with 

a 50th centile value of 46.20. In terms of the population size, this means that the median of the impacted 

population fell within the 46th percentile of the unimpacted population (a value of 50 would indicate that  

they are the same). This suggests that the impacted scenario was still within the margin of error of the 

non-impacted scenario, and therefore there would likely be no significant adverse effect to the population 

(as shown in Figure 1.16 of the addendum to appendix 11.5 of the Array EIA Report).  

355. The PVA model predicted that the CGR was 0.9988 (Table 6.46) which translates to a median reduction 

of 0.12% in population growth rate after 35 years. Such a decrease indicates that this  level of impact would 

not adversely affect the population and would likely remain undetectable against  natural population 

fluctuations. Furthermore, it is not expected to significantly alter the background  mortality rate. 

 

Table 6.46: Kittiwake 35 Year Cumulative PVA Results for Collision Impacts Excluding Berwick Bank during 
the Post-breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate 

848.22 1.002 0.9988 0.9575 46.20 

 

356. When considering the annual impact on the annual regional population, using the NatureScot avoidance 

rates (0.993 avoidance) and with Berwick Bank excluded, the PVA predicted that the CPS was 0.8752 

(Table 6.47). The median population size was therefore projected to be 12.48% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 38.15. In terms of the 

population size, this means that the median of the impacted population fell within the 38th percentile of the 

unimpacted population (a value of 50 would indicate that they are the same). This suggests that the 

impacted scenario was still within the margin of error of the non-impacted scenario, and therefore there 

would likely be no significant adverse effect to the population (as shown in Figure 1.19 of the addendum 

to appendix 11.5 of the Array EIA Report).  

357. The PVA model predicted that the CGR was 0.9963 (Table 6.47) which translates to a median reduction 

of 0.37% in population growth rate after 35 years. Such a decrease indicates that this level of impact would 

not adversely affect the population and would only result in a slight  reduction in the growth rate currently 

seen in the BDMPS population and would therefore be undetectable against natural population 

fluctuations. Furthermore, it is not expected to significantly alter the background  mortality rate. 

 

Table 6.47: Kittiwake 35 Year Cumulative PVA Results for Collision Impacts Excluding Berwick Bank on an 
Annual Basis 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate 

2,596.81 0.9996 0.9963 0.8752 38.15 

 

Magnitude of impact  

358. Table 6.48below presents the assessed magnitude of impact on the regional kittiwake population from the 

cumulative assessment, based on the NatureScot Approach, and considering scenarios with Berwick Bank 

included and excluded. Assessments have been carried out for the pre-breeding, breeding, post-breeding, and 

annual periods using collision rates consistent with the NatureScot approach. The NatureScot Approach applies 

a precautionary avoidance rate of 0.993, which has been used across all assessments for kittiwake. 

359. For each scenario, a PVA assessment has been used to inform the potential magnitude of impact. With Berwick 

Bank included, the impact was assessed to be of low magnitude across all seasons (pre-breeding, breeding, 

post-breeding, and annual periods) under the NatureScot Approach. This outcome indicates that cumulative 

effects would not be expected to result in significant adverse consequences for the regional kittiwake population 

when Berwick Bank is included. 

360. For scenarios with Berwick Bank excluded, the impact was also determined to be of low magnitude across all 

seasons (pre-breeding, breeding, post-breeding, and annual periods) under the NatureScot Approach. This 

outcome similarly indicates that cumulative effects would not be expected to result in significant adverse 

consequences for the regional kittiwake population when Berwick Bank is excluded. 
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Table 6.48: Assessed Magnitude of the Cumulative Collision Impact on Regional Kittiwake Populations, 
Based on the NatureScot Approach 

Assessment Scenario Season Collision Rate Approach Magnitude of 
Impact 

Berwick Bank Included 

PVA Pre-breeding 0.993 NatureScot Low 

PVA Breeding 0.993 NatureScot Low 

PVA Post-breeding 0.993 NatureScot Low 

PVA Annual 0.993 NatureScot Low 

Berwick Bank Excluded 

PVA Pre-breeding 0.993 NatureScot Low 

PVA Breeding 0.993 NatureScot Low 

PVA Post-breeding 0.993 NatureScot Low 

PVA Annual 0.993 NatureScot Low 

  

Sensitivity of the receptor 

361. Kittiwake was rated as highly vulnerable to collision impacts by Wade et al. (2016), due to the proportion 

of flights likely to occur at potential risk height and percentage of time in flight. In terms of nocturnal activity  

rate, kittiwake are considered to have a medium rate of activity at night with a score of three (out of five)  

(Wade et al. 2016). 

362. Kittiwake lay two eggs and breed from the age of three onwards, typically living on average for 12 years  

(Burnell et al., 2023). Kittiwake have undergone decreases of approximately 57% in Scotland since the  

early 2000s. Surveys managed by the RSPB in 2023 have recorded indicative increases of 8% across a  

number of sites in Britain in 2023 when compared against a pre-HPAI baseline (Tremlett et al., 2024). 

Overall, kittiwake is deemed to have low recoverability. 

363. Kittiwake is a qualifying interest feature for several SPAs likely to be connected to the Array (using the 

recommended foraging range; NatureScot, 2023d), with several non-SPA colonies also within range and 

so the species is considered to be of international conservation value.  

364. Kittiwake is deemed to be of high vulnerability, low recoverability and international value. The sensitivity 

of the receptor is therefore considered to be high. 

Significance of the effect 

365. Overall, the magnitude of the impact is deemed to be low and the sensitivity of the receptor is considered  

to be high. The effect will, therefore, be of minor to moderate adverse significance. However, considering  

the PVA results across all seasons indicate a low impact with and without Berwick Bank, the impact is 

considered minor. It is therefore deemed appropriate to categorise the impact as having a minor adverse 

significance, which is not significant in EIA terms. 

Secondary mitigation and residual effect  

366. No additional offshore ornithology mitigation is considered necessary, as the predicted effect, without further 

measures beyond those embedded in the design (as outlined in volume 2, chapter 11 of the Array EIA Report; 

Ossian OWFL, 2024b), is not significant in EIA terms. As such, the residual impact is assessed as no greater 

than minor adverse significance, which is not considered significant in EIA terms. 

 Herring gull 

367. The estimated collision mortalities of herring gull for the purpose of estimating cumulative collisions  

impacts are given in Table 6.49. Estimated collisions for projects are those presented by Berwick Bank 

(SSE Renewables, 2022), for which NatureScot has not raised any concerns or noted any errors. In  

addition, estimates have been obtained from Green Volt Offshore Wind Farm (Green Volt, 2023), Pentland  

Floating Offshore Wind (Pentland Floating Offshore Wind Farm, 2022), West of Orkney (Offshore Wind  

Power Limited, 2024), North Falls (North Falls, 2023), Five Estuaries (Five Estuaries, 2023) and Outer 

Dowsing (Outer Dowsing, 2023) offshore wind farms, as those projects had not published their estimates  

at the time of the Berwick Bank application.  

368. As outlined in the addendum to appendix 11.5 of the Array EIA, the impact on herring gull during the 

breeding season was estimated to be zero. In line with NatureScot’s post -application consultation advice 

(Table 2.1no cumulative assessment was undertaken for herring gull during the breeding season, as the 

estimated impact was below the threshold of 0.2 birds per annum. A cumulative assessment was therefore 

only carried out for the non-breeding season and annual impacts in combination with other plans and 

projects. 

 

Table 6.49: Herring Gull Cumulative Collision Mortalities 

Project Avoidance rate used Season 

 Non-breeding 
Aberdeen 99.5 0.00 

Beatrice 99.5 197.40 

Blyth Demo Phase 1 99.5 2.20 

Blyth Demo Phase 2 and 3 unknown - 

Dogger Bank A and B (Creyke Beck) unknown - 

Dogger Bank C and Sofia (Teesside) unknown - 

Dudgeon unknown - 

Sheringham Shoal and Dudgeon Extension  - - 

East Anglia ONE 99.5 28 

East Anglia ONE North 99.5 0.00 

East Anglia THREE 99.5 23.00 

East Anglia TWO 99.5 0.50 

Five Estuaries 99.4 1.52 

Forthwind Demonstration Project unknown - 

Galloper unknown - 

Gunfleet Sands 3 Demonstration Project unknown - 

Green Volt 99.4 5.80 

Hornsea Project One 99.5 11.60 

Hornsea project Two unknown - 

Hornsea Project Three 99.5 4.00 

Hornsea Project Four 99.5 0.90 

Humber Gateway - - 

Hywind 99.5 7.80 

Inch Cape 99.5 13.50 

Kentish Flats + Extension 99.5 1.70 

Kincardine 99.5 0.00 

Lincs 99.5 - 

London Array 99.5 - 

Moray East 99.5 - 

Moray West 99.5 1.00 

Neart na Gaoithe 99.5 12.50 

Norfolk Boreas 99.5 5.40 

North Falls (PEIR) 99.5 0.91 

Norfolk Vanguard 99.0 7.10 

Outer Dowsing 99.4 0.20 
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Project Avoidance rate used Season 

 Non-breeding 
Pentland Floating  unknown 0.00 

Race Bank 99.5 - 

Rampion  99.5 0.00 

Rampion 2 99.5 28.10 

Seagreen 1 and 1A unknown 21.00 

Sherringham Shoal 99.5 - 

Teeside 99.5 34.50 

Thanet unknown 19.60 

Triton Knoll unknown - 

Westermost Rough 99.5 0.00 

West of Orkney 99.5 0.00 

Total - 428.23 

Berwick Bank 99.5 7 

Ossian 99.4 2.70 

Total (including Berwick Bank) - 437.93 

Total (excluding Berwick Bank) - 430.93 

 

369. The cumulative collision mortality is given in Table 6.50 (with Berwick Bank included) and Table 6.51 (with 

Berwick Bank excluded). 

 

Table 6.50: Herring Gull Cumulative Collision Mortality Estimates Inclusive of Berwick Bank 

Season Regional Baseline 
Population 

Number of Kittiwake Subject to 
Mortality (NatureScot 
rates) 

Percentage Point Decrease in 
Adult Survival Rate (NatureScot 
Approach) 

Non-breeding 466,511 437.93 0.094 

Annual 466,511 502.33 0.108 

 

370. With Berwick Bank, the estimated cumulative collision mortality for herring gull is 437.93 individuals in the 

non-breeding season. This is equivalent to a decrease in survival rate of 0.094% in the non-breeding 

season. On an annual basis, the number of mortalities is estimated as 502.33, which equates to a decrease 

in survival rate of 0.108% (Table 6.50). 

 

Table 6.51: Herring Gull Cumulative Collision Mortality Estimates Exclusive of Berwick Bank 

Season Regional Baseline 
Population 

Number of Kittiwake Subject to 
Mortality (NatureScot 
rates) 

Percentage Point Decrease in 
Adult Survival Rate (NatureScot 
Approach) 

Non-breeding 466,511 430.93 0.092 

Annual 466,511 452.33 0.097 

 

371. Without Berwick Bank, the estimated collision mortality for herring gull is 430.93 in the non -breeding 

season. This is equivalent to a decrease in survival rate of 0.092% in the non-breeding season. On an 

annual basis, the number of mortalities is estimated as 452.33 individuals, which equates to a decrease in 

survival rate of 0.097% (Table 6.51). 

372. The cumulative collision mortality therefore represents a decrease in survival rate of over 0.02% during 

the non-breeding season and annually with and without Berwick Bank. Therefore, to further assess the 

significance of this effect, a PVA has been carried out for herring gull as described in the addendum to 

appendix 11.5 of the Array EIA Report. 

PVA Assessment Including Berwick Bank 

373. When considering the impact during the non-breeding season on the regional population defined for the 

non-breeding season, using the NatureScot avoidance rates (0.994 avoidance) and with Berwick Bank 

included, the PVA predicted that the CPS was 0.9599 (Table 6.52). The median population size was 

therefore projected to be 4.01% smaller than the unimpacted population over a 35 year time period, with 

a 50th centile value of 46.82. In terms of the population size, this means that the median of the impacted 

population fell within the 46th percentile of the unimpacted population (a value of 50 would indicate that  

they are the same). This suggests that the impacted scenario was still within the margin of error of the 

non-impacted scenario, and therefore there would likely be no significant adverse effect to the population 

(as shown in Figure 1.22 of the addendum to appendix 11.5 of the Array EIA Report).  

374. The PVA model predicted that the CGR was 0.9989 (Table 6.52) which translates to a median reduction 

of 0.11% in population growth rate after 35 years. Such a decrease indicates that this  level of impact would 

not adversely affect the population and would likely remain undetectable against  natural population 

fluctuations. Furthermore, it is not expected to significantly alter the background  mortality rate. 

 

Table 6.52: Herring gull 35 Year Cumulative PVA Results for Collision Impacts Including Berwick Bank 
during the Non-breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.994 avoidance rate 

437.93 0.9486 0.9989 0.9599 46.82 

 

375. When considering the annual impact on the annual regional population, using the NatureScot avoidance  

rates (0.994 avoidance) and with Berwick Bank included, the PVA predicted that the CPS was 0.9544 

(Table 6.53). The median population size was therefore projected to be 4.56% smaller than the unimpacted 

population over a 35 year time period, with a 50th centile value of 46.26. In terms of the population size, 

this means that the median of the impacted population fell within the 46th percentile of the unimpacted 

population (a value of 50 would indicate that they are the same). This suggests that the impacted scenario 

was still within the margin of error of the non-impacted scenario, and therefore there would likely be no 

significant adverse effect to the population (as shown in Figure 1.25 of the addendum to appendix 11.5 of 

the Array EIA Report).  

376. The PVA model predicted that the CGR was 0.9987 (Table 6.53) which translates to a median reduction 

of 0.13% in population growth rate after 35 years. Such a decrease indicates that this level of impact would 

not adversely affect the population and would only result in a slight  reduction in the growth rate currently 

seen in the BDMPS population and would therefore be undetectable against natural population 

fluctuations. Furthermore, it is not expected to significantly alter the background  mortality rate. 
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Table 6.53: Herring Gull 35 Year Cumulative PVA Results for Collision Impacts Including Berwick Bank on 
an Annual Basis 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.994 avoidance rate 

502.33 0.9485 0.9987 0.9544 46.26 

 

PVA Assessment Excluding Berwick Bank 

377. When considering the impact during the non-breeding season on the regional population defined for the 

non-breeding season, using the NatureScot avoidance rates (0.994 avoidance) and with Berwick Bank 

excluded, the PVA predicted that the CPS was 0.9600 (Table 6.54). The median population size was 

therefore projected to be 4.00% smaller than the unimpacted population over a 35 year time period, with 

a 50th centile value of 46.68. In terms of the population size, this means that the median of the impacted 

population fell within the 46th percentile of the unimpacted population (a value of 50 would indicate that  

they are the same). This suggests that the impacted scenario was still within the margin of error of the 

non-impacted scenario, and therefore there would likely be no significant adverse effect to the population 

(as shown in Figure 1.22 of the addendum to appendix 11.5 of the Array EIA Report).  

378. The PVA model predicted that the CGR was 0.9989 (Table 6.54) which translates to a median reduction 

of 0.11% in population growth rate after 35 years. Such a decrease indicates that this  level of impact would 

not adversely affect the population and would likely remain undetectable against  natural population 

fluctuations. Furthermore, it is not expected to significantly alter the background  mortality rate. 

 

Table 6.54: Herring gull 35 Year Cumulative PVA Results for Collision Impacts Excluding Berwick Bank 
during the Non-breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.994 avoidance rate 

430.93 0.9487 0.9989 0.9600 46.68 

 

379. When considering the annual impact on the annual regional population, using the NatureScot avoidance  

rates (0.994 avoidance) and with Berwick Bank excluded, the PVA predicted that the CPS was 0.9587 

(Table 6.55). The median population size was therefore projected to be 4.13% smaller than the unimpacted 

population over a 35 year time period, with a 50th centile value of 46.60. In terms of the population size, 

this means that the median of the impacted population fell within the 46th percentile of the unimpacted 

population (a value of 50 would indicate that they are the same). This suggests that the impacted scenario 

was still within the margin of error of the non-impacted scenario, and therefore there would likely be no 

significant adverse effect to the population (as shown in Figure 1.25 of the addendum to appendix 11.5 of 

the Array EIA Report).  

380. The PVA model predicted that the CGR was 0.9988 (Table 6.55) which translates to a median reduction 

of 0.12% in population growth rate after 35 years. Such a decrease indicates that this level of impact would 

not adversely affect the population and would only result in a slight  reduction in the growth rate currently 

seen in the BDMPS population and would therefore be undetectable against natural population 

fluctuations. Furthermore, it is not expected to significantly alter the background  mortality rate. 

 

Table 6.55: Herring Gull 35 Year Cumulative PVA Results for Collision Impacts Excluding Berwick Bank on 
an Annual Basis 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.994 avoidance rate 

452.33 0.9486 0.9988 0.9587 46.60 

 

Magnitude of impact  

381. Table 6.56 below presents the assessed magnitude of impact on the regional herring gull population from 

the cumulative assessment, based on the NatureScot Approach and considering scenarios with Berwick 

Bank included and excluded. Assessments have been carried out for the non-breeding, breeding, and 

annual periods using a precautionary avoidance rate of 0.994, as recommended by NatureScot.  

382. No cumulative assessment was undertaken for herring gull during the breeding season, as the estimated 

impact for the Array was 0.00 birds per annum. Therefore, any cumulative impact on the herring gull 

population during the breeding season has been ruled out and is considered to be of negligible magnitude. 

383. For each scenario, a PVA assessment has been used to inform the potential magnitude of impact. With 

Berwick Bank included, the impact was assessed to be of low magnitude for both the non -breeding and 

annual periods under the NatureScot Approach. This outcome indicates that cumulative effects would not 

be expected to result in significant adverse consequences for the regional herring gull population when 

Berwick Bank is included. 

384. For scenarios with Berwick Bank excluded, the impact was also determined to be of low magnitude for the 

non-breeding, breeding, and annual periods under the NatureScot Approach. This outcome similarly 

indicates that cumulative effects would not be expected to result in significant adverse consequences for 

the regional herring gull population when Berwick Bank is excluded. 

 

Table 6.56: Assessed Magnitude of the Cumulative Collision Impact on Regional Herring Gull Populations, 
Based on the NatureScot Approach  

Assessment Scenario Season Collision Rate Approach Magnitude of 
Impact 

Berwick Bank Included 

PVA Non-breeding 0.994 NatureScot Low 

PVA Annual 0.994 NatureScot Low 

Berwick Bank Excluded 

PVA Non-breeding 0.994 NatureScot Low 

PVA Breeding 0.994 NatureScot Low 

 

Sensitivity of the receptor 

385. Herring gull was rated as one of the most vulnerable seabird species to collision impacts by Wade et al. 

(2016), due to the proportion of flights likely to occur at potential risk height and percentage of time in  

flight. In terms of nocturnal activity rate, herring gull are considered to have a medium rate of activity at 

night with a score of three (out of five) (Wade et al. 2016). 

386. As herring gull is a qualifying interest feature for two SPAs likely to be connected to the Array (using the 

recommended foraging range (NatureScot, 2023d) of Fowlsheugh SPA and Buchan Ness to Collieston 
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Coast SPA) with multiple non-SPA colonies within range, the species is considered to be of international 

value. 

387. Herring gull lay up to three eggs and breed from the age of four onwards, typically living on average for 12  

years (Burnell et al., 2023). Natural nesting colonies of herring gull have undergone decreases of  

approximately 44% in Scotland since the early 2000s, whereas urban-nesting populations have increased 

considerably. Given that the urban population is small compared to the natural population (Burnell et al., 

2023), the overall trend is likely to be a decline. Surveys managed by the RSPB in 2023 have re corded 

indicative declines of 7% across a number of sites in Britain in 2023 when compared against a pre -HPAI 

baseline (Tremlett et al., 2024). Overall herring gull is considered to have low recoverability.  

388. Herring gull is deemed to be of very high vulnerability, low recoverability and international value. The 

sensitivity of the receptor is therefore, considered to be high.  

Significance of the effect 

389. Overall, the magnitude of the impact is deemed to be low and the sensitivity of the receptor is considered  

to be high. The effect will, therefore, be of minor to moderate adverse significance. However, considering  

the PVA results across all seasons indicate a low impact with and without Berwick Bank, the impact is 

considered minor. It is therefore deemed appropriate to categorise the impact as having a minor adverse 

significance, which is not significant in EIA terms. 

Secondary mitigation and residual effect  

390. No additional offshore ornithology mitigation is considered necessary, as the predicted effect, without further 

measures beyond those embedded in the design (as outlined in volume 2, chapter 11 of the Array EIA Report; 

Ossian OWFL, 2024b), is not significant in EIA terms. As such, the residual impact is assessed as no greater 

than minor adverse significance, which is not considered significant in EIA terms. 

COMBINED IMPACT – COLLISION AND DISPLACEMENT 

391. There is no cumulative displacement and/or collision impact from the Proposed onshore application. Whilst 

there may be a displacement resulting from maintenance/repair activities associated with the Proposed 

offshore export cable(s), any such displacement would be highly localised and temporary in nature, and is 

therefore expected to be negligible. 

392. There is potential for combined cumulative displacement and collision with regards to kittiwake, as a result 

of construction and operational activities associated with the Array cumulatively with other plans and 

projects. 

393. Combined collision and displacement mortality has been calculated using an additive approach as advised 

by NatureScot in their representation in response to the Ossian Array Scoping Report (refer to section 11.5 

in volume 2, chapter 11 of the Array EIA Report; Ossian OWFL, 2024b). 

394. It is recognised that assessing these two potential impacts together could amount to double counting, as 

birds that are subject to displacement could not be subject to potential collision risk as they are already 

assumed to have not entered the Array. Equally, birds estimated to be subject to collision risk mortality 

would not be subjected to displacement mortality as well. As this is the current standard approach and 

aligns with NatureScot’s latest guidance (NatureScot, 2025), and in the absence of a more realistic 

alternative approach being established, this approach and the resulting overestimate of potential impacts 

has nonetheless been adopted. The results presented in this section are therefore considered highly 

precautionary.  

 Tier 1 and Tier 2  

 Kittiwake  

395. The combined cumulative displacement and collision mortality is given in Table 6.57 (with Berwick Bank 

included) and Table 6.58 (with Berwick Bank excluded). Displacement mortality is calculated using 30% 

displacement and a range of 1% to 3% mortality in all seasons, in line with guidance (NatureScot, 2023b). 

396. Additionally, the Applicant Approach which utilises a 30% displacement rate and 1% mortality rate is 

presented. 

 

Table 6.57: Kittiwake Combined Cumulative Displacement and Collision Mortality Estimates Inclusive of 
Berwick Bank 

Season Regional 
Baseline 
Population 

Number of Kittiwake 
Subject to Mortality 
(Applicant 
rates) 

Number of 
Kittiwake Subject to 
Mortality 
(NatureScot 
rates) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(Applicant 
Approach) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(NatureScot 
Approach) 

Pre-
breeding 

627,816 1,225.85 1,225.85 to 1,634.68 0.195 0.195 to 0.260 

Breeding 604,296 1,713.32 1,713.32 to 2,093.63 0.283 0.283 to 0.346 

Post-
breeding 

829,937 1,286.13 1,286.13 to 1,781.94 0.155 0.155 to 0.215 

Annual 829,937 4,225.29 4,225.29 to 5,510.25 0.509 0.509 to 0.664 

 

397. With Berwick Bank, the estimated combined displacement and collision mortality for kittiwake, following 

the NatureScot Approach, is 1,225.85 to 1,634.68 individuals in the pre-breeding season, 1,713.32 to 

2,093.63 individuals in the breeding season and 1,286.13 to 1,781.94 individuals in the post-breeding 

season. This is equivalent to a decrease in survival rate of 0.195% to 0.260% in the pre-breeding season, 

0.283% to 0.346% in the breeding season and 0.155% to 0.215% in the post-breeding season. On an 

annual basis, the number of mortalities is estimated as 4,225.29 to 5,510.25 individuals, which equates to 

a decrease in survival rate of 0.509% to 0.664% (Table 6.57). 

398. When following the Applicant Approach, the estimated combined displacement and collision mortality with 

Berwick Bank, for kittiwake is 1,225.85 individuals in the pre-breeding season, 1,713.32 individuals in the 

breeding season and 1,286.13 individuals in the post-breeding season. This is equivalent to a decrease in 

survival rate of 0.195% in the pre-breeding season, 0.283% in the breeding season and 0.155% in the 

post-breeding season. On an annual basis, the number of mortalities is estimated as 4,225.29 individuals, 

which equates to a decrease of survival rate of 0.509%. 

 

Table 6.58: Kittiwake Combined Cumulative Displacement and Collision Mortality Estimates Exclusive of 
Berwick Bank 

Season Regional 
Baseline 
Population 

Number of Kittiwake 
Subject to Mortality 
(Applicant 
rates) 

Number of 
Kittiwake Subject to 
Mortality 
(NatureScot 
rates) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(Applicant 
Approach) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(NatureScot 
Approach) 

Pre-
breeding 

627,816 1,005.55 1,005.55 to 1,331.79 0.160 0.160 to 0.212 

Breeding 604,296 1,032.89 1,032.89 to 1,286.36 0.171 0.171 to 0.213 
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Season Regional 
Baseline 
Population 

Number of Kittiwake 
Subject to Mortality 
(Applicant 
rates) 

Number of 
Kittiwake Subject to 
Mortality 
(NatureScot 
rates) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(Applicant 
Approach) 

Percentage Point 
Decrease in Adult 
Survival Rate 
(NatureScot 
Approach) 

Post-
breeding 

829,937 1,062.56 1,062.56 to 1,491.23 0.128 0.128 to 0.180 

Annual 829,937 3,101.00 3,101.00 to 4,109.38 0.373 0.373 to 0.495 

 

399. Without Berwick Bank, the estimated combined displacement and collision mortality for kittiwake, following 

the NatureScot Approach, is 1,005.55 to 1,331.79 individuals in the pre-breeding season, 1,032.89 to 

1,286.36 individuals in the breeding season and 1,062.56 to 1,491.23 individuals in the post-breeding 

season. This is equivalent to a decrease in survival rate of 0.160% to 0.212% in the pre-breeding season, 

0.171% to 0.213% in the breeding season and 0.128% to 0.180% in the post-breeding season. On an 

annual basis, the number of mortalities is estimated as 3,101.00 to 4,109.38 individuals, which equates to 

a decrease in survival rate of 0.373% to 0.495% (Table 6.58). 

400. When following the Applicant Approach, the estimated combined displacement and collision mortality with 

Berwick Bank, for kittiwake is 1,005.55 individuals in the pre-breeding season, 1,031.62 individuals in the 

breeding season and 1,062.56 individuals in the post-breeding season. This is equivalent to a decrease in 

survival rate of 0.160% in the pre-breeding season, 0.171% in the breeding season and 0.128% in the 

post-breeding season. On an annual basis, the number of mortalities is estimated as 3,101.00 individuals, 

which equates to a decrease of survival rate of 0.373%. 

401. The cumulative combined displacement and collision mortality represents a decrease in survival rate of 

over 0.02%, for both with and without Berwick Bank, across all seasons when applying NatureScot 

displacement rates. When following the Applicant Approach, the 0.02% threshold was surpassed in all 

seasons also. Therefore, to further assess the significance of this effect, a PVA has been carried out for 

kittiwake as described in the addendum to appendix 11.5 of the Array EIA Report. 

PVA Assessment Including Berwick Bank 

402. In the PVA, the Applicant Approach aligns with the lower end of the NatureScot rates, as shown in Table 

6.57. Therefore, a separate assessment using the Applicant Approach is not presented, as it would 

duplicate the results of the NatureScot lower scenario. 

403. When considering the impact during the pre-breeding season on the regional population defined for the 

pre-breeding season, using the NatureScot Approach (0.993 avoidance, 30% displacement and 1% to 3% 

mortality) and with Berwick Bank included, the PVA predicted that the CPS was between 0.9200 to 0.8948 

(Table 6.59). The median population size was therefore projected to be 8.00% to 10.52% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 42.88 to 40.20. In terms of 

the population size, this means that the median of the impacted population fell within the 42nd and 40th 

percentile of the unimpacted population (a value of 50 would indicate that they are the same). This 

suggests that the impacted scenario was still within the margin of error of the non-impacted scenario, and 

therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.10 of 

the addendum to appendix 11.5).  

404. The PVA model predicted that the CGR was between 0.9977 to 0.9969 (Table 6.59) which translates to a 

median reduction of 0.23% to 0.31% in population growth rate after 35 years. Such a decrease indicates 

that this level of impact would not adversely affect the population and would likely remain undetectable 

against natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate. 

 

Table 6.59: Kittiwake 35 Year Cumulative PVA Results for Combined Collision and Displacement Impacts 
Including Berwick Bank during the Pre-Breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate, 
30% displacement, 1% 
mortality 

1,225.85 1.0010 0.9977 0.9200 42.88 

NatureScot Approach - 
0.993 avoidance rate, 
30% displacement, 3% 
mortality 

1,634.68 1.0002 0.9969 0.8948 40.20 

 

405. When considering the impact during the breeding season on the regional population defined for the 

breeding season, using the NatureScot Approach (0.993 avoidance, 30% displacement and 1% to 3% 

mortality) and with Berwick Bank included, the PVA predicted that the CPS was between 0.8860 to 0.8624 

(Table 6.60). The median population size was therefore projected to be 11.40% to 13.76% smaller than 

the unimpacted population over a 35 year time period, with a 50th centile value of 38.93 to 37.10. In terms 

of the population size, this means that the median of the impacted population fell within the 38th and 37th 

percentile of the unimpacted population (a value of 50 would indicate that they are the same). This 

suggests that the impacted scenario was still within the margin of error of the non-impacted scenario, and 

therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.13 of 

the addendum to appendix 11.5 of the Array EIA Report).  

406. The PVA model predicted that the CGR was between 0.9966 to 0.9959 (Table 6.60) which translates to a 

median reduction of 0.34% to 0.41% in population growth rate after 35 years. Such a decrease indicates 

that this level of impact would not adversely affect the population and would likely remain undetectable 

against natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate. 

 

Table 6.60: Kittiwake 35 Year Cumulative PVA Results for Combined Collision and Displacement Impacts 
Including Berwick Bank during the Breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate, 
30% displacement, 1% 
mortality 

1,713.32 0.9996 0.9966 0.8860 38.93 

NatureScot Approach - 
0.993 avoidance rate, 
30% displacement, 3% 
mortality 

2,093.63 0.9988 0.9959 0.8624 37.10 

 

407. When considering the impact during the post-breeding season on the regional population defined for the 

post-breeding season, using the NatureScot Approach (0.993 avoidance, 30% displacement and 1% to 

3% mortality) and with Berwick Bank included, the PVA predicted that the CPS was 0.9361 to 0.9127 

(Table 6.61). The median population size was therefore projected to be 6.39% to 8.73% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 44.23 to 41.93. In terms of 

the population size, this means that the median of the impacted population fell within the 4 4th and 41st 

percentile of the unimpacted population (a value of 50 would indicate that they are the same). This 



 

 

 

 

Addendum to Chapter 11: Offshore Ornithology 
47 

 

suggests that the impacted scenario was still within the margin of error of the non-impacted scenario, and 

therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.16 of 

the addendum to appendix 11.5 of the Array EIA Report).  

408. The PVA model predicted that the CGR was 0.9982 to 0.9975 (Table 6.61) which translates to a median 

reduction of 0.18% to 0.25% in population growth rate after 35 years. Such a decrease indicates that this 

level of impact would not adversely affect the population and would likely remain undetectable against 

natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate. 

 

Table 6.61: Kittiwake 35 Year Cumulative PVA Results for Combined Collision and Displacement Impacts 
Including Berwick Bank during the Post-Breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate, 
30% displacement, 1% 
mortality 

1,286.13 1.0015 0.9982 0.9361 44.23 

NatureScot Approach - 
0.993 avoidance rate, 
30% displacement, 3% 
mortality 

1,781.94 1.0007 0.9975 0.9127 41.93 

 

409. When considering the annual impact on the annual regional population, using the NatureScot Approach 

(0.993 avoidance, 30% displacement and 1% to 3% mortality) and with Berwick Bank included, the PVA 

predicted that the CPS was between 0.8046 to 0.7529 (Table 6.62). The median population size was 

therefore projected to be between 19.54% to 24.71% smaller than the unimpacted population over a 35 

year time period, with a 50th centile value of 30.78 to 25.75. In terms of the population size, this means 

that the median of the impacted population fell within the 30th and 25th percentile of the unimpacted 

population (a value of 50 would indicate that they are the same). This suggests that the impacted scenario 

was still within the margin of error of the non-impacted scenario, and therefore there would likely be no 

significant adverse effect to the population (as shown in Figure 1.19 of the addendum to appendix 11.5 of 

the Array EIA Report).  

410. The PVA model predicted that the CGR was between 0.9940 to 0.9921 (Table 6.62) which translates to a 

median reduction of 0.60% to 0.79% in population growth rate after 35 years. Such a decrease indicates 

that this level of impact represents a small but detectable change in population growth rate, however is not 

considered of sufficient magnitude to significantly affect the population. Furthermore, it is not expected to 

significantly alter the background mortality rate. 

 

Table 6.62: Kittiwake 35 Year Cumulative PVA Results for Combined Collision and Displacement Impacts 
Including Berwick Bank on and Annual Basis 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate, 
30% displacement, 1% 
mortality 

4,225.29 0.9972 0.9940 0.8046 30.78 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate, 
30% displacement, 3% 
mortality 

5,510.25 0.9954 0.9921 0.7529 25.75 

 

PVA Assessment Excluding Berwick Bank 

411. In the PVA, the Applicant Approach aligns with the lower end of the NatureScot rates, as shown in Table 

6.58.Therefore, a separate assessment using the Applicant Approach is not presented, as it would 

duplicate the results of the NatureScot lower scenario. 

412. When considering the impact during the pre-breeding season on the regional population defined for the 

pre-breeding season, using the NatureScot Approach (0.993 avoidance, 30% displacement and 1% to 3% 

mortality) and with Berwick Bank excluded, the PVA predicted that the CPS was between 0.9342 to 0.9137 

(Table 6.63). The median population size was therefore projected to be 6.58% to 8.63% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 44.00 to 42.13. In terms of 

the population size, this means that the median of the impacted population fell within the 4 4th and 42nd 

percentile of the unimpacted population (a value of 50 would indicate that they are the same). This 

suggests that the impacted scenario was still within the margin of error of the non-impacted scenario, and 

therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.10 of 

the addendum to appendix 11.5 of the Array EIA Report).  

413. The PVA model predicted that the CGR was between 0.9981 to 0.9975 (Table 6.63) which translates to a 

median reduction of 0.19% to 0.25% in population growth rate after 35 years. Such a decrease indicates 

that this level of impact would not adversely affect the population and would likely remain undetectable 

against natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate. 

 

Table 6.63: Kittiwake 35 Year Cumulative PVA Results for Combined Collision and Displacement Impacts 
Excluding Berwick Bank during the Pre-Breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate, 
30% displacement, 1% 
mortality 

1,005.55 1.0014 0.9981 0.9342 44.00 

NatureScot Approach - 
0.993 avoidance rate, 
30% displacement, 3% 
mortality 

1,331.79 1.0008 0.9975 0.9137 42.13 

 

414. When considering the impact during the breeding season on the regional population defined for the 

breeding season, using the NatureScot Approach (0.993 avoidance, 30% displacement and 1% to 3% 

mortality) and with Berwick Bank excluded, the PVA predicted that the CPS was between 0.9297 to 0.9131 

(Table 6.64). The median population size was therefore projected to be 7.03% to 8.69% smaller than the 

unimpacted population over a 35 year time period, with a 50th centile value of 43.20 to 41.45. In terms of 

the population size, this means that the median of the impacted population fell within the 4 3rd and 41st 

percentile of the unimpacted population (a value of 50 would indicate that they are the same) . This 
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suggests that the impacted scenario was still within the margin of error of the non-impacted scenario, and 

therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.13 of 

the addendum to appendix 11.5 of the Array EIA Report).  

415. The PVA model predicted that the CGR was between 0.9980 to 0.9975 (Table 6.64) which translates to a 

median reduction of 0.20% to 0.25% in population growth rate after 35 years. Such a decrease indicates 

that this level of impact would not adversely affect the population and would likely remain undetectable 

against natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate. 

 

Table 6.64: Kittiwake 35 Year Cumulative PVA Results for Combined Collision and Displacement Impacts 
Excluding Berwick Bank during the Breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate, 
30% displacement, 1% 
mortality 

1,031.62 1.0009 0.9980 0.9297 43.20 

NatureScot Approach - 
0.993 avoidance rate, 
30% displacement, 3% 
mortality 

1,286.36 1.0004 0.9975 0.9131 41.45 

 

416. When considering the impact during the post-breeding season on the regional population defined for the 

post-breeding season, using the NatureScot Approach (0.993 avoidance, 30% displacement and 3% 

mortality) and with Berwick Bank excluded, the PVA predicted that the CPS was 0.9468 to 0.9262 (Table 

6.65). The median population size was therefore projected to be 5.32% to 7.38% smaller than the 

unimpacted population over a 35 year time period, with a 50 th centile value of 45.32 to 43.50. In terms of 

the population size, this means that the median of the impacted population fell within the 4 5th and 43rd 

percentile of the unimpacted population (a value of 50 would indicate that they are the same). This 

suggests that the impacted scenario was still within the margin of error of the non-impacted scenario, and 

therefore there would likely be no significant adverse effect to the population (as shown in Figure 1.16 of 

the addendum to appendix 11.5 of the Array EIA Report).  

417. The PVA model predicted that the CGR was 0.9985 to 0.9979 (Table 6.65) which translates to a median 

reduction of 0.15% to 0.21% in population growth rate after 35 years. Such a decrease indicates that this 

level of impact would not adversely affect the population and would likely remain undetectable against 

natural population fluctuations. Furthermore, it is not expected to significantly alter the background 

mortality rate. 

 

Table 6.65: Kittiwake 35 Year Cumulative PVA Results for Combined Collision and Displacement Impacts 
Excluding Berwick Bank during the Post-Breeding Season 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate, 
30% displacement, 1% 
mortality 

1,062.56 1.0018 0.9985 0.9468 45.32 

NatureScot Approach - 
0.993 avoidance rate, 

1,491.23 1.0012 0.9979 0.9262 43.50 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

30% displacement, 3% 
mortality 

 

418. When considering the annual impact on the annual regional population, using the NatureScot Approach 

(0.993 avoidance, 30% displacement and 1% to 3% mortality) and with Berwick Bank excluded, the PVA 

predicted that the CPS was between 0.8525 to 0.8094 (Table 6.66). The median population size was 

therefore projected to be between 14.75% to 19.06% smaller than the unimpacted population over a 35 

year time period, with a 50th centile value of 35.83 to 31.30. In terms of the population size, this means 

that the median of the impacted population fell within the 35th and 31st percentile of the unimpacted 

population (a value of 50 would indicate that they are the same). This suggests that the impacted scenario 

was still within the margin of error of the non-impacted scenario, and therefore there would likely be no 

significant adverse effect to the population (as shown in Figure 1.19 of the addendum to appendix 11.5 of 

the Array EIA Report).  

419. The PVA model predicted that the CGR was between 0.9956 to 0.9941 (Table 6.66) which translates to a 

median reduction of 0.44% to 0.59% in population growth rate after 35 years. Under the upper Approach 

incorporating in a displacement rate of 30% and mortality rate of 3%, such a decrease indicates that this 

level of impact represents a small but detectable change in population growth rate, however this is not 

considered of sufficient magnitude to significantly affect the population.  

420. Under a lower approach of incorporating in a 30% displacement and 1% mortality rate, such a decrease 

indicates that this level of impact would not adversely affect the population and would likely remain 

undetectable against natural population fluctuations. Furthermore, it is not expected to significantly alter 

the background mortality rate. 

 

Table 6.66: Kittiwake 35 Year Cumulative PVA Results for Combined Collision and Displacement Impacts 
Excluding Berwick Bank on an Annual Basis 

Scenario Predicted Mortality 
(Original Impact) 
(No. of Birds) 

Growth Rate 
(Annual GR) 

Median CGR Median CPS U=50%I 

NatureScot Approach - 
0.993 avoidance rate, 
30% displacement, 1% 
mortality 

3,101.00 0.9989 0.9956 0.8525 35.83 

NatureScot Approach - 
0.993 avoidance rate, 
30% displacement, 3% 
mortality 

4,109.38 0.9974 0.9941 0.8094 31.30 

 

Magnitude of impact  

421. Table 6.67 below presents the assessed magnitude of impact on the regional kittiwake population from the 

combined cumulative collision and displacement assessment, based on the NatureScot Approach and 

considering scenarios with Berwick Bank included and excluded. Assessments have been carried out for 

the pre-breeding, breeding, post-breeding, and annual periods using a collision avoidance rate of 0.993 

and displacement/mortality rates of 30% and 1% or 3%, consistent with the NatureScot Lower and Upper 

scenarios. 
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422. For each scenario, a PVA has been used to inform the potential magnitude of impact by integrating both 

collision and displacement effects. With Berwick Bank included, the impact was assessed to be of low 

magnitude across all seasons (pre-breeding, breeding, post-breeding, and annual) under both the 

NatureScot Lower (30% displacement / 1% mortality) and Upper (30% displacement / 3% mortality) 

assumptions. This indicates that, even when accounting for both collision and displacement effects, the 

cumulative impacts with Berwick Bank included are not expected to result in significant adverse 

consequences for the regional kittiwake population. 

423. Additionally, many of the projects included in the cumulative assessment for kittiwake have already been 

consented and are required to deliver compensation for a proportion of their predicted impacts, as their Habitat 

Regulations Assessments concluded adverse effects on the integrity of specific SPAs. Within the addendum to 

Part 3: Assessment of Special Protection Areas and Ramsar Sites of the Array EIA Report, the apportioned 

impacts for those SPAs have therefore been adjusted to reflect the presence of compensation measures. 

424. However, the EIA does not account for these compensated birds, as removing them from the original 

abundance figures is complex. As a result, the total cumulative kittiwake impact reported in the EIA represents 

an overestimate. 

425. Specifically, the predicted impacts from Berwick Bank, Green Volt, Hornsea Project THREE, Norfolk 

Vanguard, Norfolk Boreas, East Anglia ONE North and East Anglia TWO on SPAs requiring compensation 

should not be fully attributed within the cumulative totals presented in Table 3.27. For example, the 

Appropriate Assessment for Berwick Bank (MD-LOT, 2025) requires compensation for 46.2 annual 

mortalities at Forth Islands, 139.3 annual mortalities at Fowlsheugh, 385.6 annual mortalities at St Abbs 

Head to Fast Castle and 18.2 annual mortalities at West Westray. The total annual mortality for Berwick 

Bank should therefore be reduced by 589.30. Similarly, Green Volt is required to compensate for 1.2 annual 

mortalities at Buchan Ness to Collieston Coast, 1.1 annual mortalities at Troup, Pennan and Lion’s Head, 

0.9 annual mortalities at Fowlsheugh and 1.6 annual mortalities at East Caithness Cliffs, resulting in an 

adjustment of 4.8 annual mortalities (MD-LOT, 2024 ). Including these compensated impacts in PVAs 

inflates cumulative effect estimates. Despite the already non-significant effect predicted, the current 

assessment remains precautionary, and the likely impact is lower than reported, further reinforcing the 

conclusion of no significant adverse effect 

426. For scenarios with Berwick Bank excluded, the impact was also assessed to be of low magnitude across 

all seasons under both the NatureScot Lower and Upper assumptions. This similarly suggests that the 

combined cumulative effects of collision and displacement, with Berwick Bank excluded, would not be 

expected to result in significant adverse consequences for the regional kittiwake population. 

 

Table 6.67: Assessed Magnitude of the Combined Cumulative Collision and Displacement Impact on 
Regional Kittiwake Populations, Based on the NatureScot Approach 

Assessment Scenario Season Collision Rate and 
Displacement / 
Mortality Rate 

Approach Magnitude of 
Impact 

Berwick Bank Included 

PVA Pre-breeding 0.993, 30% / 1% NatureScot (Lower) Low 

PVA Pre-breeding 0.993, 30% / 3% NatureScot (Upper) Low 

PVA Breeding 0.993, 30% / 1% NatureScot (Lower) Low 

PVA Breeding 0.993, 30% / 3% NatureScot (Upper) Low 

PVA Post-breeding 0.993, 30% / 1% NatureScot (Lower) Low 

PVA Post-breeding 0.993, 30% / 3% NatureScot (Upper) Low 

PVA Annual 0.993, 30% / 1% NatureScot (Lower) Low 

PVA Annual 0.993, 30% / 3% NatureScot (Upper) Low 

Berwick Bank Excluded 

PVA Pre-breeding 0.993, 30% / 1% NatureScot (Lower) Low 

PVA Pre-breeding 0.993, 30% / 3% NatureScot (Upper) Low 

PVA Breeding 0.993, 30% / 1% NatureScot (Lower) Low 

Assessment Scenario Season Collision Rate and 
Displacement / 
Mortality Rate 

Approach Magnitude of 
Impact 

PVA Breeding 0.993, 30% / 3% NatureScot (Upper) Low 

PVA Post-breeding 0.993, 30% / 1% NatureScot (Lower) Low 

PVA Post-breeding 0.993, 30% / 3% NatureScot (Upper) Low 

PVA Annual 0.993, 30% / 1% NatureScot (Lower) Low 

PVA Annual 0.993, 30% / 3% NatureScot (Upper) Low 

 

427. It should be noted that when considering both displacement and collision impacts in line with NatureScot 

guidance, there is a potential for double counting as a bird that is displaced cannot simultaneously 

experience collision. Therefore, it is likely that impacts provided within Table 6.67 are gross overestimates. 

If kittiwake experience 30% displacement, collision numbers would inherently be reduced by around 30%. 

This would further lower the magnitude of impact. 

Sensitivity of the receptor 

428. Kittiwake were assessed as having low vulnerability to displacement impacts but high vulnerability to 

collision impacts and therefore considered to have medium vulnerability to the combined impact of 

displacement and collision. 

429. Kittiwake lay two eggs and breed from the age of three onwards, typically living on average for 12 years  

(Burnell et al., 2023). Kittiwake have undergone decreases of approximately 57% in Scotland since the  

early 2000s. Surveys managed by the RSPB in 2023 have recorded indicative increases of 8% across a  

number of sites in Britain in 2023 when compared against a pre-HPAI baseline (Tremlett et al., 2024). 

Overall, kittiwake is deemed to have low recoverability. 

430. Kittiwake is a qualifying interest feature for several SPAs likely to be connected to the Array (using the 

recommended foraging range; NatureScot, 2023d), with several non-SPA colonies also within range and 

so the species is considered to be of international conservation value. 

431. Kittiwake populations within the UK have declined significantly, as reported by Burnell et al. (2023), 

attributed to various pressures such as diminished prey resources impacting productivity (Furness and 

Tasker, 2000; Frederiksen et al., 2008; Carroll et al., 2017), and challenges from climate change (Heath 

et al., 2012). Efforts to combat climate change are therefore considered essential in protecting kittiwake 

populations. . 

432. Kittiwake is deemed to be of medium vulnerability, low recoverability and international value. The sensitivity  

of the receptor is therefore considered to be high. 

Significance of the effect 

433. Overall, the magnitude of the impact with Berwick Bank included is deemed to be low and the sensitivity 

of the receptor is considered to be high. The effect will, therefore, be of minor to moderate adverse 

significance. However, as described in the sections above, the approach to assessment for kittiwake is 

considered to include a number of precautionary assumptions, which are considered to lead to the upper 

end of the impact magnitude being an unrealistic overestimate. It is therefore deemed appropriate to 

categorise the effect as having a minor adverse significance, which is not significant in EIA terms. 

434. The magnitude of the impact with Berwick Bank excluded is deemed to be low and the sensitivity of the 

receptor is considered to be high. The effect will, therefore, be of minor to moderate adverse significance. 

However, as described in the sections above, the approach to assessment for kittiwake is considered to 

include a number of precautionary assumptions, which are considered to lead to the upper end of the 

impact magnitude being an unrealistic overestimate. It is therefore deemed appropriate to categorise the 

effect as having a minor adverse significance, which is not significant in EIA terms . 
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Secondary mitigation and residual effect  

435. No additional offshore ornithology mitigation is considered necessary, as the predicted effect, without further 

measures beyond those embedded in the design (as outlined in volume 2, chapter 11 of the Array EIA Report; 

Ossian OWFL, 2024b), is not significant in EIA terms. As such, the residual impact is assessed as no greater 

than minor adverse significance, which is not considered significant in EIA terms. 

7. TRANSBOUNDARY EFFECTS 

436. A screening of transboundary impacts has been carried out and any potential for significant transboundary 

effects with regard to offshore ornithology from the Array alone or cumulatively with other plans and 

projects upon the interests of European Economic Area (EEA) states, has been assessed as part of the 

EIA. The potential transboundary impacts are summarised below: 

• Disturbance and displacement from the physical presence of wind turbines and maintenance activities; 

and 

• Collision with wind turbines. 

437. For offshore ornithology, impacts were assessed against regional population estimates. These regional 

populations were defined based on seabird foraging ranges, Seabird Monitoring Programme (SMP) data 

(Woodward et al., 2019; NatureScot, 2023d; Burnell et al., 2023) and the UK North Sea and Channel 

BDMPS (Furness, 2015). This approach, detailed in volume 3, appendix 11.1 of the Array EIA Report 

(Ossian OWFL, 2024c), covers both the breeding and non-breeding seasons (updated breeding season 

regional population numbers are presented in the addendum to appendix 11.1 of the Array EIA Report 

submitted alongside this document). 

438. Given the location of the Array, no significant transboundary effects on seabirds are anticipated during the 

breeding season. This is because no non-UK seabird colonies lie within the mean-maximum the 

recommended foraging range (NatureScot, 2023d) of the Array. 

439. During the non-breeding season, birds from non-UK colonies may occur within the Array. However, as 

these individuals are likely to be transient, any additional energetic costs associated with foraging beyond 

the Array are expected to be negligible. While there is potential for collisions and displacement at offshore 

wind farms located outside UK territorial waters, key receptors are able to travel more widely during the 

non-breeding season and may come into contact with offshore wind farms in other EEA states. However, 

since the spatial scope for a transboundary assessment would be much larger than that considered for the 

Array alone or cumulatively with other UK projects, any assessment of potential impacts and effects would 

be made against correspondingly larger seabird populations, reflecting a broader BDMPS or biogeographic 

scale. Accordingly, the relative scale of offshore wind development within such a wider context would be 

much smaller when compared to the total reference populations. Therefore, the inclusion of non-UK 

offshore wind farms is considered highly unlikely to alter the conclusions of the existing cumulative impact 

assessment and, if anything, would likely result in a reduction in the estimated scale of impacts at the 

population level. 

440. Moreover, as the BDMPS and biogeographic populations used for impact assessments already encompass 

transboundary populations (or a relevant proportion of them), such impacts are inherently accounted for 

within the assessment. As such, potential transboundary impacts from collision and displacement are 

assessed as at most, minor and are not considered significant in EIA terms. This potential impact is 

therefore not expected to give rise to a significant transboundary effect . 

8. SUMMARY OF IMPACTS, MITIGATION, LIKELY 
SIGNIFICANT EFFECTS AND MONITORING  

441. Information on offshore ornithology within the offshore ornithology study area was collected through a  

desktop study and site-specific Digital Aerial Surveys (DAS). An updated assessment of the likely 

significant effects resulting from the Array has been carried out on kittiwake, herring gull, guillemot and 

razorbill following recalculation of regional breeding populations following NatureScot advice, as set out in 

Table 2.1 and Table 2.2.  

442. Table 8.1 presents a summary of the potential impacts, designed in measures and the conclusion of the 

magnitude of impacts in EIA terms in respect to kittiwake, herring gull, guillemot and razorbill following 

reassessment as part of this document. The impacts reassessed within this document for the Array alone 

on offshore ornithology are: 

• disturbance and displacement from the physical presence of wind turbines and maintenance activities, 

during the operation and maintenance phase (kittiwake, guillemot and razorbill);  

• collision with wind turbines, during the operation and maintenance phase (kittiwake and herring gull); and 

• disturbance and displacement from the physical presence of wind turbines and maintenance activities and 

collision with wind turbines combined, during the operation and maintenance phase (kittiwake only). 

443. Overall, it is concluded that there will be no significant effects arising from the Array alone during the  

operation and maintenance phase following reassessment of kittiwake, herring gull, guillemot and razorbill.  

444. As no reassessment was required for construction or decommissioning phase for the above four species, 

the conclusions within volume 2, chapter 11 of the Array EIA Report (Ossian OWFL, 2024b) therefore 

remaining valid, with no significant effect concluded from the Array alone for kittiwake, herring gull, 

guillemot and razorbill.  

445. The cumulative effects reassessed within this document for offshore ornithology are: 

• disturbance and displacement from the physical presence of wind turbines and maintenance activities, 

during the operation and maintenance phase (kittiwake, guillemot and razorbill);  

• collision with wind turbines, during the operation and maintenance phase (kittiwake and herring gull); and 

• disturbance and displacement from the physical presence of wind turbines and maintenance activities and 

collision with wind turbines combined, during the operation and maintenance phase (kittiwake only). 

446. When following the NatureScot Approach, the following significant effects have been identified for the 

cumulative operation and maintenance phase assessment:  

• Potential for likely significant adverse effects for guillemot under the upper NatureScot Approach with 

Berwick Bank during the breeding season and annually. 

447. However, as discussed throughout this document, the reassessment presented within this report 

substantially overestimates potential impacts for several reasons. Firstly, compensation measures have 

not been factored into the assessment; birds associated with projects such as Berwick Bank and Green 

Volt remain within the cumulative totals despite these projects being legally required to deliver 

compensation for a proportion of their predicted impacts. As such, these birds should not be included in 

the cumulative calculations.  

448. Furthermore, the use of an Expanded Foraging Range, incorporating data from Fair Isle under atypical 

conditions, combined with displacement and mortality rates that do not reflect the best available evidence, 

further exaggerates the predicted level of impact (refer to paragraphs 33 to 42 and 43 to 58 for further 

detail). Guillemots therefore observed within the Array are more likely to be immature individuals, non-

breeding adults, or post-breeding birds. On this basis, the reassessment for guillemot (and for razorbill) 

almost certainly overestimates impacts on the smaller population of breeding birds and their associated 

immatures. Razorbill was assessed as not significant under all scenarios considered (NatureScot and 
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Applicant Approach), even under these precautionary assumptions; applying a more realistic evidence-

based approach would only strengthen this conclusion. 

449. When applying the Applicant Approach, which assumes 50% displacement and 1% mortality, and is 

considered more representative of guillemot and razorbill responses based on the most recent post-

construction monitoring evidence, the PVA results for both guillemot and razorbill indicate impacts of low 

magnitude across all seasons, including the breeding season. Studies have shown auk species experience 

weak displacement effects, with the most common outcome being no significant impact  (APEM, 2022a; 

MacArthur Green, 2023). Evidence also suggests that displacement effects are generally short -term, with 

auk species habituating to offshore wind farms over time, leading to reduced displacement rates 

(Dierschke et al. 2016). 

450. While the Applicant Approach retains the same connectivity assumptions as the NatureScot Approach (I.e. 

assuming connectivity where the Array lies within foraging ranges measured from edge of the Array and 

utilises the Expanded Foraging Range), it applies more realistic, evidence-based displacement and 

mortality rates. This results in a more accurate reflection of potential impacts. Moreover, although the 

connectivity methodology may include colonies beyond biologically plausible distances, the Applicant 

Approach remains precautionary through the use of an Expanded Foraging Range, which overstates the 

number of breeding birds potentially at risk. 

451. Additionally, the Applicant Approach continues to use seasonal mean-peak densities in line with guidance, 

which introduces a further layer of precaution. These values are derived from peak monthly counts and 

represent statistical outliers, rather than seasonally averaged densities. While this method may 

overestimate bird presence and therefore potential displacement, its continued use ensures the 

assessment remains conservative and precautionary in nature. 

452. The assessment also does not account for macro-avoidance behaviour, particularly in species such as 

kittiwake, where birds displaced from the Array are unlikely to be at risk of collision. This omission may 

result in double-counting of impacts when displacement and collision risk are assessed independently. 

Incorporating macro-avoidance would reduce collision risk estimates proportionally to displacement, 

offering a more ecologically realistic outcome. 

453. Furthermore, the PVA has been run under density-independent assumptions, as per standard practice. 

While this approach is commonly used due to uncertainty around density dependence in seabird 

populations, it does not account for compensatory demographic responses that would typically occur in 

nature. As a result, metrics such as the CPS may overstate long-term impacts. The CGR, which is less 

sensitive to this limitation, is therefore considered the more robust and informative metric for interpreting 

population-level effects. 

454. It is considered therefore, that the Applicant Approach provides a more ecologically realistic and evidence-

supported assessment of displacement effects. It maintains precaution in key areas, such as density and 

population estimates and connectivity assumptions, while more accurately reflecting observed species 

behaviour and likely impacts. As a result, no significant adverse effects are predicted for guillemot under 

this approach, regardless of whether Berwick Bank is included or excluded in combination wi th other plans 

and projects. Any changes observed are considered to fall within the bounds of natural variation.  

455. Table 8.2 presents a summary of the potential impacts for the Array cumulatively with other plans and 

project, designed in measures and the conclusion of the magnitude of impacts on offshore ornithology in 

EIA terms.  

456. No likely significant transboundary effects have been identified in regard to effects of the Array alone or 

cumulatively with other plans and projects. 
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Table 8.1:  Summary of Updated Likely Significant Environmental Effects of the Project Alone, Secondary Mitigation and Monitoring 

 

  

Description of Impact Phase Subject to Reassessment Magnitude of Impact Sensitivity of Receptor Significance of Effect Additional Measures Significance of 
Residual Effect 

Proposed Monitoring 

 C O D       

Disturbance and 
displacement from the 
physical presence of wind 
turbines and maintenance 
activities 

   Kittiwake 

O: Negligible 

  

Kittiwake 

O: Medium 

  

Kittiwake 

O: Negligible to Minor 
adverse 

  

None proposed beyond 
existing commitments as 
outlined in Table 11.18 in 
volume 2, chapter 11 of 
the Array EIA Report 
(Ossian OWFL, 2024b) 

Kittiwake 

O: Not significant 

 

Post-construction 
monitoring will be detailed 
within the Project 
Environmental Monitoring 
Program (PEMP) 

Guillemot 

NatureScot Approach: 

 O: Low 

Applicant Approach: 

 O: Low 

  

Guillemot 

 O: High 

  

Guillemot 

NatureScot Approach: 

 O: Minor adverse 

Applicant Approach: 

 O: Minor adverse 

  

Guillemot 

NatureScot Approach: 

 O: Not significant 

Applicant Approach: 

O: Not significant 

  

Razorbill 

 NatureScot Approach: 

 O: Low 

Applicant Approach: 

 O: Negligible to Low 

 

Razorbill 

O: High 

Razorbill 

NatureScot Approach: 

 O: Minor adverse 

Applicant Approach: 

 O: Minor adverse 

 

Razorbill 

NatureScot Approach: 

 O: Not significant 

Applicant Approach: 

O: Not significant 

Collision with wind turbines    Kittiwake 

O: Negligible 

 

Kittiwake 

O: High 

 

Kittiwake 

O: Minor adverse 

 

None proposed beyond 
existing commitments as 
outlined in Table 11.18 in 
volume 2, chapter 11 of 
the Array EIA Report 
(Ossian OWFL, 2024b) 

Kittiwake 

O: Not significant 

 

Post-construction 
monitoring will be detailed 
within the PEMP 

Herring gull 

O: Negligible 

Herring gull 

O: High 

Herring gull 

O: Minor adverse 

Herring gull 

O: Not significant 

Combined impact – 
collision and displacement 

   Kittiwake 

O: Low 

Kittiwake 

O: High 

Kittiwake 

O: Minor adverse 

None proposed beyond 
existing commitments as 
outlined in Table 11.18 in 
volume 2, chapter 11 of 
the Array EIA Report 
(Ossian OWFL, 2024b) 

Kittiwake 

O: Not significant 

Post-construction 
monitoring will be detailed 
within the PEMP 
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Table 8.2 Summary of Likely Significant Cumulative Environment Effects, Mitigation and Monitoring 

 

1 Significant adverse effect occurring in the breeding season and annually as a result of NatureScot upper displacement rates. However, it is noted that compensated birds have not been taken account of within the EIA and therefore the impact predicted under this approach would be much less if compensated 
birds were removed, likely leading to a non-significant effect, even if applying the NatureScot upper displacement rates. Additionally, it is likely that due to the distance from SPA colonies, that the birds observed within the Array are non-breeding, immature or post-breeding birds and therefore the assessment 
overestimate impacts on a smaller breeding population 

Description of Impact Phase Cumulative 
Effects 
Assessment Tier  

Magnitude of Impact Sensitivity of 
Receptor 

Significance of Effect Additional 
Measures 

Significance of Residual Effect Proposed Monitoring 

 C O D        

Disturbance and 
displacement from the 
physical presence of 
wind turbines and 
maintenance activities 

   Tier 1 and Tier 2 With Berwick Bank 

Kittiwake 

O: Low 

  

Without Berwick Bank 

Kittiwake 

O: Low 

  

Kittiwake 

O: Medium 

  

 

 

 

 

With Berwick Bank 

Kittiwake 

O: Minor adverse 

  

Without Berwick Bank 

Kittiwake 

O: Minor adverse 

  

None proposed 
beyond existing 
commitments as 
outlined in Table 11.18 
in volume 2, chapter 
11 of the Array EIA 
Report (Ossian OWFL, 
2024b) 

With Berwick Bank 

Kittiwake 

O: Not significant 

 

Without Berwick Bank 

Kittiwake 

O: Not significant 

  

Post-construction 
monitoring will be 
detailed within the 
PEMP 

With Berwick Bank 

Guillemot 

NatureScot Approach: 

 O: Medium 

Applicant Approach: 

O: Low 

  

Without Berwick Bank 

Guillemot 

NatureScot Approach: 

 O: Low 

Guillemot 

 O: High 

  

With Berwick Bank 

Guillemot 

NatureScot Approach: 

 O: Moderate adverse 

Applicant Approach: 

O: Minor adverse 

 

 Without Berwick Bank 

Guillemot 

NatureScot Approach: 

 O: Minor adverse 

With Berwick Bank 

Guillemot 

NatureScot Approach: 

 O: Significant adverse effect1  

Applicant Approach: 

O: Not significant 

  

Without Berwick Bank 

Guillemot 

NatureScot Approach: 

 O: Not significant 
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Description of Impact Phase Cumulative 
Effects 
Assessment Tier  

Magnitude of Impact Sensitivity of 
Receptor 

Significance of Effect Additional 
Measures 

Significance of Residual Effect Proposed Monitoring 

 C O D        

Applicant Approach: 

O: Low 

 

Applicant Approach: 

 O: Minor adverse 

  

Applicant Approach: 

O: Not significant 

  

With Berwick Bank 

Razorbill 

NatureScot Approach: 

O: Medium 

Applicant Approach: 

O: Low 

 

Without Berwick Bank 

Razorbill 

NatureScot Approach: 

O: Medium 

Applicant Approach: 

O: Low 

 

Razorbill 

O: High 

 

With Berwick Bank 

Razorbill 

NatureScot Approach: 

 O: Minor adverse 

Applicant Approach: 

O: Minor adverse 

 

Without Berwick Bank 

Razorbill 

NatureScot Approach: 

 O: Minor adverse 

Applicant Approach: 

O: Minor adverse 

With Berwick Bank 

Razorbill 

NatureScot Approach: 

 O: Not significant 

Applicant Approach: 

O: Not significant 

 

Without Berwick Bank 

Razorbill 

NatureScot Approach: 

O: Not significant 

Applicant Approach: 

O: Not significant 
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Description of Impact Phase Cumulative 
Effects 
Assessment Tier  

Magnitude of Impact Sensitivity of 
Receptor 

Significance of Effect Additional 
Measures 

Significance of Residual Effect Proposed Monitoring 

 C O D        

Collision with wind 
turbines 

   Tier 1 and Tier 2 With Berwick Bank 

Kittiwake 

O: Low 

 

Without Berwick Bank 

Kittiwake 

O: Low 

 

Kittiwake 

O: High 

 

 

With Berwick Bank 

Kittiwake 

O: Minor adverse 

 

Without Berwick Bank 

Kittiwake 

O: Minor adverse 

 

None proposed 
beyond existing 
commitments as 
outlined in volume 2, 
chapter 11 of the Array 
EIA Report (Ossian 
OWFL, 2024b) 

 

 

 

 

 

 

 

 

With Berwick Bank 

Kittiwake 

O: Not significant 

 

Without Berwick Bank 

Kittiwake 

O: Not significant 

Post-construction 
monitoring will be 
detailed within the 
PEMP 

With Berwick Bank 

Herring gull 

O: Low 

 

Without Berwick Bank 

Herring gull 

O: Low 

Herring gull 

O: High 

 

With Berwick Bank 

Herring gull 

O: Minor adverse 

 

Without Berwick Bank 

Herring gull 

O: Minor adverse 

With Berwick Bank 

Herring gull 

O: Not significant 

 

Without Berwick Bank 

Herring gull 

O: Not significant 

Combined impact – 
collision and 
displacement 

   Tier 1 and Tier 2 With Berwick Bank 

Kittiwake 

O: Low 

 

Without Berwick Bank 

Kittiwake 

O: Low 

With Berwick Bank 

Kittiwake 

O: High 

 

Without Berwick Bank 

Kittiwake 

O: High 

With Berwick Bank 

Kittiwake 

O: Minor adverse 

 

Without Berwick Bank 

Kittiwake 

O: Minor adverse 

None proposed 
beyond existing 
commitments as 
outlined in volume 2, 
chapter 11 of the Array 
EIA Report (Ossian 
OWFL, 2024b). 

With Berwick Bank 

Kittiwake 

O: Not significant 

 

Without Berwick Bank 

Kittiwake 

O: Not significant 

Post-construction 
monitoring will be 
detailed within the 
PEMP 
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