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SPECIES NAMES 
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Great black-backed gull Larus marinus 

Herring gull Larus argentatus 

Common guillemot (hereafter guillemot) Uria aalge 

Razorbill Alca torda 

Puffin Fratercula arctica 

Northern fulmar (hereafter fulmar) Fulmarus glacialis 

Northern gannet (hereafter gannet) Morus bassanus 
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1 INTRODUCTION 

1. This technical appendix presents the apportioning of predicted impacts of the offshore 

components of the proposed Buchan Offshore Floating Wind Farm (hereafter referred to as 

‘the Proposed Offshore Development’) to seabird colonies, namely Special Protection Areas 

(SPAs), and other non-SPA colonies with connectivity to the Array Area, in which the turbines 

will be located. Apportioning provides a means of estimating the proportion of total impact 

arising from a development expected to be received by each individual colony with 

connectivity to that development. The derivation of apportioning factors differs depending on 

the season, with breeding season proportions calculated as a function of their population size, 

distance from a development array area and the amount of the colony’s foraging range that 

falls within open sea. In the non-breeding season, apportioning factors are derived according 

to the population size of a colony relative to the biogeographic population in that season. For 

each colony, the calculated apportioning factor can then be multiplied by the total predicted 

impact to estimate the proportion of that impact which will be experienced by birds from that 

colony, in the relevant season. Thus, the sum of each colonies apportioned impacts will equal 

the total predicted impact.   

2. Once impacts have been apportioned to each species-specific SPA and non-SPA colony these 

impacts are then partitioned between breeding adult birds and immature birds within each 

SPA and non-SPA colony. 

3. In addition to the apportioning of the Proposed Offshore Development’s estimated impacts, 

the cumulative impacts used to assess the impact of all relevant plans and projects on the 

regional population with connectivity to the Proposed Offshore Development are also 

presented here. 

4. Finally, these apportioned and partitioned impacts are used to separately screen each species’ 

relevant SPAs, non-SPA colonies collectively and regional population for population viability 

analysis (PVA) based on the Proposed Offshore Development’s estimated impact only, as well 

as the cumulative impact of all relevant plans and projects. 

5. This apportioning, cumulative impact collation and PVA screening was undertaken with 

reference to NatureScot guidance (NatureScot, 2023, 2018) and consultation advice by 

regulatory and advisory bodies Table 1-1. 

Table 1-1. Summary of consultation response points relevant to apportioning, cumulative impact 
collation and PVA screening with the relevant regulators. 

Consultee Date/Document Summary Implementation 

NatureScot 20/11/2023 – 
Scoping 
response 

Agreement with methods which 
proposed the following: 

• Fulmar not progressed in 
assessment beyond impact 
estimation due to low 
susceptibility to displacement 
and low collision estimate; 

• non-breeding season 
apportioning carried out using 
BDMPS apportioning factors 
derived from (Furness, 2015) 
with the following exceptions; 

• agreed species and 
methodology for 
apportionment 
undertaken; and 

• confirmed 
approach adopted 
for cumulative 
impact thresholds 
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Consultee Date/Document Summary Implementation 

• Guillemot non-breeding 
apportioning carried out 
as in breeding season; 

• Puffin impacts not 
apportioned in non-
breeding season; and 

• Herring gull non-
breeding apportioning 
carried out using 
breeding season 
apportioning factors but 
corrected for an influx of 
birds. 

• cumulative impact estimates 
compiled for any species for 
which the apportioned project-
alone impacts to the regional 
breeding adult population in a 
given year were predicted to be 
equal to or greater than 0.2 
birds under the higher 
distributional response mortality 
rate scenario. 

RSPB 11/08/2023 Support use of Woodward et al. (2019) 
foraging ranges, highlighting the need 
to consider larger foraging ranges for 
guillemot and razorbill colonies in the 
Northern Isles. 

• foraging ranges 
used followed 
those presented in 
NatureScot (2023c) 
which make 
different 
provisions for 
Mainland and 
Northern Isles 
colonies for 
guillemot and 
razorbill. Foraging 
ranges used in the 
assessment are 
detailed in Volume 
2, Chapter 6: 
Offshore and 
Intertidal 
Ornithology. 

MD-LOT 20/12/2023 Recommend following NatureScot 
advice regarding seasonal definitions 

• NatureScot advice 
was followed. 

MD-LOT  20/12/2023 Recommended cumulative 
assessment should be carried out with 
and without the potential estimated 
impacts arising from Berwick Bank 
Offshore Wind Farm. 

• cumulative 
assessment was 
conducted using 
two scenarios 
which follow 
through to PVA 



   

 

Buchan Offshore Wind 
Appendix 9.4 – Ornithological impact Apportioning, Derivation of Cumulative Impacts and PVA Screening  Page 3 

Consultee Date/Document Summary Implementation 

(Volume 3, 
Technical 
Appendix 9.5: 
Offshore 
Ornithology 
Population 
Viability Analysis), 
including a 
scenario including 
Berwick Bank 
Offshore Wind 
Farm, and a 
scenario excluding 
this development.  

NatureScot 17/05/2024 Content with PVA screening based on 
additional mortality of breeding adult 
birds of 0.02 percentage points or 
more.  
Agreed with sabbatical correction 
following Berwick Bank Offshore 
Windfarm’s approach, with 7% for auk 
species, 10% for kittiwake and gannet, 
and 35% for herring gull.  

• PVA screening was 
undertaken 
following the 
agreed approach; 
and 

• sabbatical 
correction was 
undertaken using 
correction factors 
agreed with 
NatureScot 

MD-LOT 29/10/2024 Provided advice on developments to 
be included within cumulative impact 
assessment. Specific provisions were 
made for Greenvolt Offshore Wind 
Farm and Berwick Bank Offshore Wind 
Farm:  

• SPA/species where Adverse 
Effect on Site Integrity 
(AEOSI) where identified for 
Greenvolt but will be 
compensated can be 
excluded;  

• SPA/species where AEOSI 
where identified for 
Greenvolt but will not be 
compensated need to be 
included;  

• Assessment should be done 
with and without the 
potential impacts estimated 
for Berwick Bank Offshore 
Wind Farm.   

Relevant developments to include in 
cumulative assessment should be 
identified based on at-sea distances 

• species-SPA 
combinations 
which will be 
compensated by 
Greenvolt are 
included with zero 
impacts from that 
project; 

• assessments are 
done both with 
and without 
Berwick Bank; and 

• relevant 
developments 
were determined 
by at-sea distances 
and connectivity 
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Consultee Date/Document Summary Implementation 

within species specific foraging ranges 
in the breeding season, and those 
relevant to the UK North Sean and 
Channel water BDMPS during the non-
breeding season.   

NatureScot 17/01/2025 Confirmation of the proposed 
approach to run PVAs with and 
without Berwick Bank, and to not 
include Green Volt impacts for 
species-SPA combinations that are to 
be compensated. NatureScot also 
suggested confirming the approach to 
compensated colonies with MD-LOT.  
The 2025 update to the NEEOG interim 
solution to the cumulative baseline 
produced by Royal HaskoningDHV 
should be used if not available within 
the timescales of the project (Q1 
2025), otherwise the 2024 version is 
acceptable, with the addition of 
recently submitted projects. An annex 
should be included making it clear 
where values are derived from 

• scenarios are run 
both with and 
without Berwick 
Bank; 

• the approach to 
compensated 
colonies was 
previously also 
confirmed with 
MD-LOT 
(29/10/2024); 

• compensated 
species-SPA 
combinations are 
not included in 
cumulative 
impacts. These 
combinations are 
set out in Section 
2.4;  

• the 2024 version of 
the NEEOG interim 
solution to the 
cumulative 
baseline is used, as 
the 2025 update 
was not available 
in time; 

• impacts from 
additional recent 
projects are added; 
and 

• The derivation of 
cumulative 
impacts is outlined 
in Derived from 
the Royal 
HaskoningDHV 
cumulative project.  

 

2 METHODOLOGY 

2.1 IMPACTS AND RELEVANT SPECIES 
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6. Each species’ regional displacement impacts estimated to arise from the Proposed Offshore 

Development are summarised per season in Table 2-1. Two matrix-based displacement 

scenarios are presented, a lower scenario estimated using each species’ lower seasonal 

displacement mortality rate and a higher using the higher rate. Additionally, for those species 

for which SeabORD was used to model adult breeding season distributional response, the 

mean additional adult mortality is presented (note, as discussed in Volume 3, Technical 

Appendix 9.3: Offshore Ornithology Distributional Responses, where SeabORD predicted a 

positive impact to survival these values were replaced with an impact of 0). 

7. Each species’ seasonal collision impacts estimated to arise from the Proposed Offshore 

Development are summarised in Table 2-1 and full methods and results provided in Volume 

3, Technical Appendix 9.2: Offshore Ornithology Collision Risk Modelling (CRM). Variation 

around collision estimates presented in Volume 3, Technical Appendix 9.2: Offshore 

Ornithology Collision Risk Modelling (CRM) have not been carried forward as there is no 

accepted way to combine these with distributional response mortalities which do not have an 

estimate of variation calculated (Volume 3, Technical Appendix 9.3: Offshore Ornithology 

Distributional Responses). 

Table 2-1. Each species’ estimated seasonal and annual displacement and/or collision impacts. 
Values are rounded to two decimal places for presentation only. `-` presented where species and 
season combination is not applicable. 

Species Impact Season 
Spring 

migration 
Breeding Autumn 

migration 
Non-

breeding 
Annual 

Guillemot Higher matrix 
displacement 

- 237.96 - 142.78 380.74 

Lower matrix 
displacement 

- 142.78 - 47.59 190.37 

SeabORD displacement - 16.00 - - 16.00 

Razorbill Higher matrix 
displacement 

0.36 7.81 1.29 2.28 11.74 

Lower matrix 
displacement 

0.12 4.68 0.43 0.76 5.99 

SeabORD displacement - 17.90 - - 17.90 

Puffin Higher matrix 
displacement 

- 28.13 - 9.43 37.56 

Lower matrix 
displacement 

- 16.88 - 3.14 20.02 

Kittiwake Higher matrix 
displacement 

3.1 1.65 0.95 - 5.7 

Lower matrix 
displacement 

1.03 0.55 0.32 - 1.9 

SeabORD displacement - 4.8 - - 4.8 

Collision 3.05  3.50 1.36  - 7.91 

Gannet Higher matrix 
displacement 

1.12 4.93 3.92 - 9.97 

Lower matrix 
displacement 

0.37 1.64 1.31 - 3.32 

Collision 0.21 2.98 0.54 - 3.73 
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8. The apportioning, cumulative impact derivation and PVA screening is described in this 

technical appendix for all species in Table 2-1 except great black-backed gull and fulmar. Great 

black-backed gull were not progressed any further in the assessment as there are no great 

black-backed gull colonies with connectivity to the Proposed Offshore Development (details 

provided in Volume 3, Technical Appendix 9.1: Offshore and Intertidal Ornithology Baseline). 

As such, the 2.85 mortalities estimated to occur in the non-breeding season are predicted to 

be to birds not from the Proposed Offshore Development’s regional population. 

9. As discussed with NatureScot during consultation (Table 1-1), fulmar were not progressed any 

further in the assessment as they have a very low susceptibility to distributional response 

impact and so were included in distributional response assessment for context only, and the 

annual collision mortality of 0.578 would be of negligible concern when apportioned to all 

colonies within fulmar’s breeding season foraging range of 1200.2 km. Fulmar impacts are still 

partitioned between breeding adults and immatures on a regional scale only to provide 

context. How the fulmar regional population was estimated, along with that of all other 

species, is detailed in Volume 3, Appendix 9.1: Offshore and Intertidal Baseline 

2.2 APPORTIONING FACTOR CALCULATION  

2.2.1 Breeding season 

10. Breeding season apportioning was carried out using the interim NatureScot advice 

(NatureScot, 2018). To obtain the breeding season apportioning factors for each species’ 

colony, a weighting was calculated for each colony as a function of the population size, 

distance from the Proposed Offshore Development Array Area and the proportion of the 

colony’s foraging range which is at open sea. This provides a higher weight to colonies that are 

closer to the Proposed Offshore Development, have larger populations, and smaller 

proportion of their foraging range at sea. 

11. The at-sea proportion of foraging area was calculated by creating a polygon of total potential 

foraging area around the colony centroid equal to the relevant species’ foraging range and 

then removing the area overlapping land. The proportion at sea was the amount of area 

remaining compared to the area of the total potential foraging area. This proportion of sea 

was then combined with the distance from the Proposed Offshore Development Array Area 

and the colony count of each species separately in the calculation below to obtain a weighting 

for each SPA and non-SPA colony.  

Species Impact Season 
Spring 

migration 
Breeding Autumn 

migration 
Non-

breeding 
Annual 

Fulmar Displacement 7.89 10.18 6.16 4.65 28.88 

Collision 0.14 0.32 0.03 0.04 0.53 

Great black-
backed gull 

Collision - 0 - 2.85 2.85 

Herring gull Collision - 0.49  - 2.38  2.87  
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12. This calculation is visualized in Equation 1, and the derivation is presented in Breeding season

apportioning factor derivation information. Both the colony count and the distance from

the Proposed Offshore Development’s Array Area can be found in Volume 3, Technical

Appendix 9.1: Offshore and Intertidal Ornithology Baseline.

 

13. Finally, the proportion of impacts to be apportioned to each SPA and non-SPA colony was 

calculated by dividing the weight of each by the sum of all the weights for each species. Thus, 

for each species, giving a proportion out of 1 of the total estimated impacts that should be 

attributed to each SPA and non-SPA colony. Within each species, the sum of all the 

apportioning factors of both the SPAs and non-SPA colonies was 1. The resulting apportioning 

factors, along with the apportioned, estimated collision and displacement impact(s) are 

presented in Section 3.1. 

2.2.2 Non-breeding season 

14. The proportion of impacts, estimated to occur in the non-breeding season, attributable to each 

SPA, is calculated as the proportion of birds from that SPA in the regional Biologically Defined 

Minimum Population Scale (BDMPS) population. This approach to non-breeding season 

apportioning was advised by NatureScot during consultation (Table 1-1) and uses Furness 

(2015). Non-breeding season apportioning was only carried out to all species-specific SPAs 

with breeding season connectivity to the Array Area, as opposed to all SPAs in that BDMPS 

region. This assumes non-breeding season impact alone is of little concern to any UK SPA not 

scoped into breeding season assessment. Non-SPA colonies were only apportioned to as a 

whole during the non-breeding season as this is the resolution presented in Furness (2015). 

15. The proportion of an SPA’s population contributing to each BDMPS is estimated by Furness 

(2015) based on published literature and is carried out over the same spatial scale as the 

BDMPS. This proportion is provided for both adults and immatures separately. Thus, from the 

individuals each SPA contributes relative to the total BDMPS population, the proportion of 

non-breeding season impact to be apportioned to each SPA can be estimated. For example, in 

the case of kittiwake during the Autumn migration period, Furness (2015) estimates that the 

UK North Sea waters BDMPS population contains 829,937 individuals and that 48,492 of these 

are adults from East Caithness Cliffs SPA. As such, during the Autumn migration period, adult 

kittiwake at East Caithness Cliffs have an apportioning factor of 0.058 (48,492 divided by 

829,937). Put differently, adult kittiwake at East Caithness Cliffs are estimated to receive 5.8% 

of the total predicted impact from the Proposed Offshore Development, attributed to 

kittiwake during the Autumn migration period. For each species and SPA combination, an 

apportioning factor was separately calculated for each of the non-breeding periods which 

make up that species’ non-breeding season (as defined by Furness, 2015) and was carried out 

for both adults and immatures separately, these are presented in Section 3.1.2.  

 

𝑊𝑒𝑖𝑔ℎ𝑡 =   
 𝐶𝑜𝑙𝑜𝑛𝑦 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

  𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑠
 ×  

 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑠2

 𝐶𝑜𝑙𝑜𝑛𝑦 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒2
 ×  

 
1

𝑆𝑃𝐴 𝑆𝑒𝑎 𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛
 

  
1

𝑆𝑃𝐴 𝑆𝑒𝑎 𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑠 
  

Equation 1: The calculation used to obtain a weighting for each population, within each species, as 
advised by NatureScot (2018). 
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16. Non-breeding season apportioning was carried out using the Furness (2015) approach for 

gannet, kittiwake and razorbill but not for guillemot, puffin and herring gull. Guillemot are 

assumed to remain in the vicinity of their breeding colonies during the non-breeding season 

and not widely disperse (Buckingham et al., 2022). Therefore, as advised by NatureScot during 

consultation (Table 1-1), impacts predicted for guillemot in the non-breeding season were 

apportioned using the same approach detailed for the breeding season.  

17. Conversely, during the non-breeding season puffin are expected to disperse widely from their 

breeding season region (Furness, 2015) and, as such, apportioning of non-breeding season 

puffin impacts was not advised by NatureScot during consultation (Table 1-1). 

18. Lastly, during the non-breeding season, none of the regional herring gull are expected to 

disperse from the area, however an influx of overseas and Western UK individuals is expected. 

As such, during consultation (Table 1-1), NatureScot advised estimating the non-breeding 

season herring gull population using a correction factor to account for this influx, calculated 

using ratios derived from Furness (2015) as follows: Furness (2015) state that herring gull have 

one non-breeding period, over-winter. The applicable herring gull BDMPS region from Furness 

(2015) for the Proposed Offshore Development is ‘UK North Sea & Channel waters’ which was 

reported as having a total over winter population of 466,511 birds. Of these, 135,130 are 

reported as coming from overseas and 16,521 from the Western UK resulting in 151,651 out 

of 466,511 giving a proportion of 0.325. Therefore, during the non-breeding season the herring 

gull regional population is expected to receive a proportional influx of individuals at a rate of 

0.325. As such, apportioning of herring gull was carried out as the breeding season. However, 

this was then multiplied by 0.675 (1 - 0.325) to proportionally exclude those birds arriving from 

overseas and the Western UK over winter. 

2.3 PARTIONING OF IMPACTS 

19. Impacts estimated in Volume 3, Technical Appendix 9.3: Offshore Ornithology Distributional 

Responses and in the Volume 3, Technical Appendix 9.2: Offshore Ornithology Collision Risk 

Modelling (CRM) and summarised in Table 2-1, were apportioned to each species’ SPA and 

non-SPA colonies with connectivity to the Array Area, by multiplying the estimated impact by 

that colony’s apportioning factor. This is with the exception of impacts predicted by SeabORD 

as these are already estimated on an SPA specific level.  

20. Estimated impacts are based on numbers of individuals using the Array Area, these include 

breeding adults, non-breeding `sabbatical` adults and immature birds. As such during the 

apportioning process for these groups must be accounted for.  

21. While non-breeding season apportioning ratios are estimated separately for adults and 

immatures, breeding season impacts need to be further split between adults and immatures. 

The proportion of adults in the population during the breeding season was estimated in one 

of three ways: 1) for species where adults and immature birds can be distinguished from Digital 

Aerial Survey (DAS) data, the ratio estimated from the observations at the site was used, this 

applied to kittiwake, herring gull and gannet (details provided in Volume 3, Appendix 9.1: 

Offshore and Intertidal Ornithology Baseline) ; 2) for fulmars the ratio was derived by a 

previous publicly available assessment (RPS, 2024a) ; 3) for all the other species, the 

proportion of adults was derived using a stable age structure resulting from the deterministic 

PVA. Specifically, the population projection matrix underlying the Natural England PVA tool 

(Searle et al., 2019), which is used to carry out PVA (full details provided in Volume 3, Technical 
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Appendix 9.5: Offshore Ornithology Population Viability Analysis), was used here to derive 

the stable age structure (full details provided in Stable Age Structure Estimation). This is based 

on adult and immature survival rate parameters specified by Horswill and Robinson (2015). 

22. Furthermore, in order to estimate the impacts to the breeding adult population for all seasons, 

the non-breeding (sabbatical) birds were excluded by multiplying the predicted impact by 1 

minus the species-specific sabbatical rate. Sabbatical rates used follow recent offshore wind 

consent applications by Green Volt (Royal HaskoningDHV, 2023) and Berwick Bank Offshore 

Wind Farm (SSE Renewables, 2022), namely 7% for auks, 10% for kittiwakes and gannet and 

35% for herring gull (Calladine and Harris, 2008), following agreement with NatureScot (Table 

1-1). A conservative approach was taken for fulmar, and no sabbatical rate was applied 

assuming that all adult fulmar will breed. 

23. Where possible, during the breeding season, distributional response modelling was carried out 

using the SeabORD tool (Searle et al., 2018), as discussed in Volume 3, Technical Appendix 

9.3: Offshore Ornithology Distributional Responses. When used, SeabORD provides impacts 

relative to breeding adults, as such no further manipulation is required. Breeding adult impacts 

estimated by SeabORD were preferentially used over matrix-based displacement impacts. For 

species-SPA combinations where adult breeding impacts were estimated by SeabORD, 

displacement matrices were still used to estimate immature impacts.  

24. In summary the final impacts (except those estimated using SeabORD for each SPA/non-SPA 

colony during the breeding season were calculated as shown in Equation 2 and Equation 3 and 

during the non-breeding season(s) in Equation 4 and Equation 5.  

 

𝐵𝑟𝑒𝑒𝑑𝑖𝑛𝑔 𝑎𝑑𝑢𝑙𝑡 𝑖𝑚𝑝𝑎𝑐𝑡𝑆𝑃𝐴,𝑆𝑝𝑒𝑐𝑖𝑒𝑠

= ∑𝐼𝑚𝑝𝑎𝑐𝑡(𝑠)  ×  𝐴𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜𝑆𝑃𝐴,𝑆𝑝𝑒𝑐𝑖𝑒𝑠

× 𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎𝑑𝑢𝑙𝑡𝑠𝑆𝑝𝑒𝑐𝑖𝑒𝑠 ×(1−𝑆𝑎𝑏𝑏𝑎𝑡𝑖𝑐𝑎𝑙 𝑟𝑎𝑡𝑒𝑆𝑝𝑒𝑐𝑖𝑒𝑠) 

Equation 2: Calculation used to apportion breeding season impacts to breeding adults during the 
breeding season. 

∑𝐼𝑚𝑝𝑎𝑐𝑡(𝑠)  × 𝐴𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜𝑆𝑃𝐴,𝑆𝑝𝑒𝑐𝑖𝑒𝑠 × (1 − 𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎𝑑𝑢𝑙𝑡𝑠𝑆𝑝𝑒𝑐𝑖𝑒𝑠) 

Equation 3: Calculation used to apportion breeding season impacts to immatures during the 
breeding season. 
 

𝐵𝑟𝑒𝑒𝑑𝑖𝑛𝑔 𝑎𝑑𝑢𝑙𝑡 𝑖𝑚𝑝𝑎𝑐𝑡𝑆𝑃𝐴,𝑆𝑝𝑒𝑐𝑖𝑒𝑠

= ∑𝐼𝑚𝑝𝑎𝑐𝑡(𝑠)𝑆𝑒𝑎𝑠𝑜𝑛 × 𝐴𝑑𝑢𝑙𝑡 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜𝑆𝑃𝐴,𝑆𝑝𝑒𝑐𝑖𝑒𝑠,𝑆𝑒𝑎𝑠𝑜𝑛

× (1−)𝑆𝑎𝑏𝑏𝑎𝑡𝑖𝑐𝑎𝑙 𝑟𝑎𝑡𝑒𝑆𝑝𝑒𝑐𝑖𝑒𝑠) 
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Equation 4: Calculation used to apportion non-breeding season impacts to breeding adults during 
the non-breeding season(s). 

𝐼𝑚𝑚𝑎𝑡𝑢𝑟𝑒 𝑖𝑚𝑝𝑎𝑐𝑡𝑆𝑃𝐴,𝑆𝑝𝑒𝑐𝑖𝑒𝑠

= ∑𝐼𝑚𝑝𝑎𝑐𝑡(𝑠)𝑆𝑒𝑎𝑠𝑜𝑛  

× 𝐼𝑚𝑚𝑎𝑡𝑢𝑟𝑒 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜𝑆𝑃𝐴,𝑆𝑝𝑒𝑐𝑖𝑒𝑠,𝑆𝑒𝑎𝑠𝑜𝑛 

Equation 5: Calculation used to apportion non-breeding season impacts to immatures during the 
non-breeding season(s). 

 

2.4 CUMULATIVE IMPACTS 

25. Cumulative impact estimates were compiled for any species for which the apportioned 

project-alone impacts to the regional breeding adult population in a given year were predicted 

to be equal to or greater than 0.2 birds under the higher distributional response mortality rate 

scenario as advised by NatureScot during consultation (Table 1-1). For all species to which this 

applied, the cumulative impact to the Proposed Offshore Development’s regional population 

(all species-specific colonies with breeding season connectivity to the Array Area) was then 

estimated.   

26. This Section details the methods used to obtain the impact estimates from the plans and 

projects relevant to cumulative impact assessment present in the numbers collated by Royal 

HaskoningDHV (2024) as part of the In-combination and Cumulative Seabird Total Northeast 

and East (NEEOG) ScotWind workstream, and from the technical appendices of Ossian, Muir 

Mhòr, Caledonia, West of Orkney, Salamander and Cenos. 

2.4.1 In combination and Cumulative Seabird Total 

27. Estimates of cumulative impact numbers were mostly derived from a project undertaken on 

behalf of NEEOG ScotWind developers (Royal HaskoningDHV, 2024). The purpose of this 

project was to produce a cumulative baseline that could be used for all NEEOG members to 

promote consistency between projects. In addition to the cumulative impacts derived from 

Royal HaskoningDHV (2024), impacts were collated from any developments which are 

predicted to affect the Proposed Offshore Development’s regional population and have 

submitted an EIA since the Royal HaskoningDHV (2024) work. This applied to Ossian, Muir 

Mhòr, Cenos, Salamander, and Caledonia. Similarly, while the West of Orkney development is 

presented in Royal HaskoningDHV (2024), the predicted impacts have since been revised, thus 

updated West of Orkney impacts were also collated separately.  

28. Cumulative impact numbers were derived from Royal HaskoningDHV (2024), as follows: for 

each of the six species (guillemot, razorbill, puffin, herring gull, kittiwake and gannet) present 

in Royal HaskoningDHV (2024), the seasonal impacts reported by Royal HaskoningDHV (2024) 

to all species’ SPAs which the Proposed Offshore Development is predicted to impact were 

extracted for adults and immatures separately. For displacement impacts, where 

displacement or mortality rates used differ from those used in this assessment, values were 

then corrected to match the displacement and mortality rates used in the assessment for the 

Proposed Offshore Development, which are presented in Volume 3, Technical Appendix 9.3: 

Offshore Ornithology Distributional Responses. For example, if the displacement impacts to 

kittiwake were reported by Royal HaskoningDHV (2024) at a mortality rate of 2%, these were 
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multiplied by 0.5 to find the displacement impact under the lower displacement impact of 1% 

mortality or by 1.5 for the higher displacement impact of 3% mortality. In some instances, 

displacement impacts were not reported by Royal HaskoningDHV (2024), but mean seasonal 

peak abundance was, in which case the appropriate displacement and mortality rates were 

applied to the mean peak abundance to obtain the estimated impact, following Volume 3, 

Technical Appendix 9.3: Offshore Ornithology Distributional Responses. Details on how 

species-specific impacts were extracted and corrected is presented Derived from the Royal 

HaskoningDHV cumulative project.  

29. Following this, for the breeding season, adult displacement and/or collision impacts were 

corrected for sabbaticals where not reported as having been done so in Royal HaskoningDHV 

(2024) or not provided in the unit `breeding adults`. Sabbatical rates used within this technical 

appendix for each species are discussed in Paragraph 22.  

30. Pentland Firth Offshore Windfarm’s displacement impacts on kittiwake, razorbill and puffin at 

North Caithness Cliffs SPA are reported by Royal HaskoningDHV (2024) as being estimated 

using SeabORD rather than displacement matrices like all other displacement impacts 

reported. As such, the above corrections were not applied to these three values and were 

instead used as reported.  

31. Royal HaskoningDHV (2024) reported impacts from the following developments: Beatrice, 

Berwick Bank, Green Volt, Hywind, Inch Cape, Kincardine, Moray West, Neart na Gaoithe, 

Pentland, Seagreen, Methil, Aberdeen Bay, Moray East. For these projects only the impacts to 

the SPAs reported in the Royal HaskoningDHV (2024) were considered.  

32. Where species-SPA combinations are to be compensated by other projects and plans, the 

estimated impact is not included in this assessment following confirmation with NatureScot 

and MD-LOT regarding this approach (Table 1-1). This relates to guillemot, razorbill and 

kittiwake at East Caithness Cliffs and Troup Head, gannet at Troup Head, and puffin at Forth 

Islands. However, gannet are not a qualifying feature of Troup Head SPA, and guillemot from 

East Caithness Cliffs do not have connectivity to the Offshore Proposed Development, so these 

were irrelevant to this assessment.  The cumulative impact numbers reported by Royal 

HaskoningDHV (2024) do not provide estimates for non-SPA colonies. Yet, a regional 

assessment of cumulative impact is required and, as such, should contain the estimated impact 

to all SPA and non-SPA colonies within species-specific foraging range of the Proposed 

Offshore Development. To this end, for each species, the cumulative non-SPA impact was 

estimated by dividing that species’ cumulative impact to SPAs by the proportion of that 

species’ regional population from SPAs and then subtracting that species’ cumulative impact 

to SPAs. For example, if 80% of species’ regional population, as laid out in Table 2-2., came 

from SPAs and that same species’ annual cumulative impact to SPAs only was 20 breeding 

adults (prior to adding the Proposed Offshore Development’s estimated impact). We estimate 

a further 5 breeding adults would be impacted from non-SPAs, as calculated by (20/0.8)-20. 

Table 2-2. The proportion of each species’ regional population from SPAs, used to estimate the 
cumulative impact to non-SPA birds. 

Species Total regional SPA 
population 

Total regional Non-SPA 
population 

Proportion of 
population from SPAs 

Guillemot 208,826 1,156 0.99 

Razorbill 76,113 13,335 0.85 

Puffin 216,904 54,842 0.80 
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Herring gull 1,106 70 0.94 

Kittiwake 225,168 29,943 0.88 

Gannet 406,804 26,590 0.94 

 

2.4.1.1 Ossian 

33. Ossian’s contribution to the cumulative impact was extracted from its submitted 

documentation and was calculated by apportioning its impacts using the reported impacts and 

apportioning factors, as apportioned impacts were not presented. For each relevant species, 

total seasonal collision and/or displacement impacts estimated to occur from Ossian were 

extracted from Ossian’s Offshore Ornithology Collision Risk Model Technical Report (Volume 

3, Appendix 11.2) (RPS, 2024b) and Offshore Ornithology Displacement Technical Report 

(Volume 3, Appendix 11.3) (RPS, 2024c) respectively. Unlike some impacts reported by Royal 

HaskoningDHV (2024), no scaling of displacement was required as all rates used by Ossian 

matched those used in the current assessment. Following which, the breeding season 

apportioning factors were extracted from Ossian’s Offshore Ornithology Special Protection 

Area Apportioning Technical Report (Part 3, Appendix 3A) (RPS, 2024d). For each relevant (also 

impacted by the Proposed Offshore Development) species and SPA combination, total 

breeding season impacts were then multiplied by the appropriate apportioning factor giving 

the impact estimated to be received by that SPA for that species. Finally, for each species, the 

proportion of adults to immatures (Table 2.2 and Table 2.4) and the sabbatical rates (Table 

2.5) were also extracted from Ossian’s Offshore Ornithology Special Protection Area 

Apportioning Technical Report (Part 3, Appendix 3A) (RPS, 2024d). Each SPA’s estimated 

impact was then multiplied by the immature rate to provide the impact attributed to 

immatures at that SPA for that species and by the adult ratio and the sabbatical rate to provide 

the impact attributed to breeding adults at that SPA for that species.   

34. For Ossian’s non-breeding season predicted impacts, apportioning factors for each relevant 

species and SPA combination were calculated directly from Furness (2015) for adults and 

immatures separately. This was done for each non-breeding sub period which made up that 

species’ non-breeding season and was achieved by dividing the number of birds of each age 

class (adults or immatures) by the total number of birds in the BDMPS region (the appropriate 

BDMPS region was selected as that in which Ossian lies). The immature apportioning factor(s) 

for each non-breeding period were then multiplied by the total estimated collision and/or 

displacement impact for that same non-breeding period to provide the impact attributed to 

immatures at that SPA for that species. The same was done for adults however these impacts 

were also multiplied by the same sabbatical rates as in the breeding season ((RPS, 2024d) – 

Table 2.5) to provide the estimated impact to breeding adults.  

35. Ossian’s impact to non-SPAs was estimated in the same way as Royal HaskoningDHV (2024); 

data laid out in Paragraph 32. 

2.4.1.2 Muir Mhor 

36. Muir Mhòr’s contribution to the cumulative impact was extracted from their documentation, 

specifically; Volume 3, Appendix 11.5: Offshore Ornithology Population Viability Analysis 

(Natural Power, 2024). 

2.4.1.3 Caledonia, West of Orkney, Salamander and Cenos 
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37. Seasonal apportioned adult mortality rates per SPA are presented by Caledonia, West of 

Orkney, Salamander and Cenos. However, the immature impact is also required for cumulative 

impact assessment which is not presented. As such, for each of these projects, the seasonal 

apportioned adult impacts were recreated using each project’s reported apportioning factors, 

monthly/seasonal collision estimates, displacement impacts or mean seasonal peak 

abundances, adult:immature ratios and adult sabbatical rates. Once the apportioned seasonal 

adult impacts were recreated the immature impacts could be calculated in alignment with the 

adult impacts. Full details of the recreated adult impacts and subsequent immature impacts 

for each of Caledonia, West of Orkney, Salamander and Cenos are presented in  Cumulative 

numbers by project. 

2.5 PVA SCREENING 

38. PVAs were considered regionally, for each SPA separately and for all non-SPAs collectively. 

Following guidance (NatureScot 2023b), a PVA was carried out when the estimated impact, 

from the higher displacement mortality scenario, resulted in a change to the adult annual 

survival rate of 0.02 percentage points or more. This methodology of PVA screening was used 

for both project-alone and cumulative assessment. As advised during consultation (Table 1-1), 

two cumulative scenarios were considered. One with all cumulative plans and projects 

screened into cumulative assessment’s impacts and one with all these same plans/projects 

without Berwick Bank. The PVA screening below is for the first of these scenarios only. PVA 

screening without Berwick Bank’s impacts is presented in Volume 3, Technical Appendix 9.5: 

Offshore Ornithology Population Viability Analysis. To be screened into cumulative PVA 

assessment the apportioned project-alone additional mortality to breeding adult birds also 

had to be 0.2 birds or greater per year. 

39. Changes in breeding adult annual survival rate were determined by calculating the total 

apportioned breeding adult mortality rate (displacement and/or collision) across the whole 

year. The species specific (Horswill and Robinson, 2015) survival and demographic rates were 

then adjusted using the additional mortality rate and the resulting change in survival rate 

calculated. This can also be calculated directly as the predicted additional annual breeding 

adult mortality as a percentage of the total number of breeding adults in the population.  
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3 RESULTS 

3.1 APPORTIONING FACTORS  

3.1.1 Breeding season apportioning factors 

40. The proportion of estimated breeding season impacts attributed to SPAs with connectivity to 

the Array Area are presented in Table 3-1, as are the sum of all non-SPA colonies. The 

individual apportioning factors for each non-SPA colony are presented in Annex B Breeding 

season apportioning factor derivation information. 

Table 3-1. The calculated breeding adult impact apportioning factor for each species’ relevant SPA 
in the breeding season, and their total sum of non-SPA colonies. ‘-‘ s are presented where the species 
and SPA combination is not relevent, either due to no connectivity with the Array Area, or the 
species not being a feature of the SPA. Values are rounded to 3 decimal places for display purposes 
only. `-` presented where species is either not a feature of that SPA or does not have connectivity. 

SPA Kittiwake Guillemot Puffin Razorbill Gannet Herring 
gull 

East Caithness Cliffs SPA 0.250 - - 0.512 - - 

Troup, Pennan and Lion's Heads 
SPA 

0.209 0.370 - 0.150 - 0.938 

Buchan Ness to Collieston Coast 
SPA 

0.179 0.250 - - - - 

Fowlsheugh SPA 0.111 - - - - - 

North Caithness Cliffs SPA 0.064 - 0.041 0.140 - - 

Forth Islands SPA 0.019 - 0.241 - 0.354 - 

St Abb's Head to Fast Castle SPA 0.013 - - - - - 

West Westray SPA 0.011 0.087 - 0.011 - - 

Cape Wrath SPA 0.001 - 0.013 - - - 

Handa SPA 0.010 - - - - - 

Farne Islands SPA 0.007 - - - - - 

Marwick Head SPA 0.007 0.029 - - - - 

Copinsay SPA 0.004 0.070 - - - - 

Fair Isle SPA 0.003 0.087 0.097 0.019 0.090 - 

Rousay SPA 0.003 0.023 - - - - 

Hoy SPA 0.002 0.045 0.005 - - - 

Sumburgh Head SPA 0.001 0.008 - - - - 

Foula SPA 0.001 - 0.024 - - - 

North Rona and Sula Sgeir SPA 0.001 - - - 0.032 - 

Calf of Eday SPA 0.001 0.024 - - - - 

Noss SPA 0.000 - 0.007 - 0.099 - 
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3.1.2 Non-breeding Season Apportioning Factors 

3.1.2.1 Herring gull 

41. As discussed in Paragraph 18, the non-breeding season apportioning factors used for herring 

gull were calculated by multiplying that of the breeding season by 0.675 and are presented in 

Table 3-2. 

Table 3-2. Herring gull non breeding season apportioning factors. 

SPA Non-breeding season apportioning factor 

Troup, Pennan and Lion's Heads SPA 0.938 

All non-SPA colonies 0.062 

 

3.1.2.2 Guillemot 

42. As discussed in Paragraph 16, guillemot apportioning factors are the same as those presented 

for guillemot during the breeding season in Table 3-1. 

3.1.2.3 Razorbill 

43. The razorbill BDMPS region relevant to the Proposed Offshore Development is the ‘UK North 

Sea & Channel waters’ which has an estimated 591,874 individuals during their ‘migration 

period’ and 218,622 during their `over-winter period` (Furness 2015). The number of birds 

(adults and immatures separately) each SPA contributes to this regional population during 

razorbill’s two migration periods and over-winter period are presented in   

SPA Kittiwake Guillemot Puffin Razorbill Gannet Herring 
gull 

Hermaness, Saxa Vord and Valla 
Field SPA 

0.000 - - - 0.071 - 

Flamborough and Filey Coast 
SPA 

- - - - 0.024 - 

St Kilda SPA - - - - 0.090 - 

Sule Skerry and Sule Stack SPA - - 0.317 - 0.066 - 

All non-SPA colonies 0.091 0.007 0.254 0.167 0.174 0.062 
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44. Table 3-3 and Table 3-4 respectively. The proportions these represent are also presented there 

and define that SPA’s impact apportioning factor for that period. These numbers were 

obtained from Appendix A of Furness (2015).  
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Table 3-3. The number of razorbill adults and immatures each SPA contributes to the regional UK 
North Sea & Channel waters BDMPS population during the non-breeding period over each migration 
period (Autumn and Spring). Along with the proportion of the regional UK North Sea & Channel 
waters BDMPS population this equates to. The residual sum attributed of all non-SPA colonies 
summed is also given. 

Colony / SPA 
name 

UK North Sea 
& Channel 

adults 
associated 

with the SPA 

UK North Sea 
& Channel 
immatures 
associated 

with the SPA 

UK North Sea 
& Channel 
total birds 

Proportion 
adults 

Proportion 
immatures 

East Caithness 
Cliffs SPA 

25,000 16,875 591,874 0.042 0.029 

Fair Isle SPA 1,738 1,235 591,874 0.003 0.002 

North 
Caithness Cliffs 
SPA 

3,230 2,295 591,874 0.005 0.004 

Troup, Pennan 
and Lion's 
Heads SPA 

3,486 2,353 591,874 0.006 0.004 

West Westray 
SPA 

1,045 742 591,874 0.002 0.001 

UK North Sea 
non-SPA total 

20,000 13,500 591,874 0.034 0.023 

Source: Furness (2015) 

 

Table 3-4. The number of razorbill adults and immatures each SPA contributes to the regional UK 
North Sea & Channel waters BDMPS population during the over-winter non-breeding period. Along 
with the proportion of the regional UK North Sea & Channel waters BDMPS population this equates 
to. The residual sum attributed of all non-SPA colonies summed is also given. 

Colony / SPA 
name 

UK North Sea 
& Channel 

adults 
associated 

with the SPA 

UK North Sea 
& Channel 
immatures 
associated 

with the SPA 

UK North Sea 
& Channel 
total birds 

Proportion 
adults 

Proportion 
immatures 

East Caithness 
Cliffs SPA 

7,500 1,875 218,622 0.034 0.009 

Fair Isle SPA 549 137 218,622 0.003 0.001 

North 
Caithness Cliffs 
SPA 

1,020 255 218,622 0.005 0.001 

Troup, Pennan 
and Lion's 
Heads SPA 

1,046 261 218,622 0.005 0.001 

West Westray 
SPA 

330 82 218,622 0.002 0.000 

UK North Sea 
non-SPA total 

6,000 1,500 218,622 0.027 0.007 

Source: Furness (2015) 
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3.1.2.4 Puffin 

45. As discussed in Paragraph 17, no apportioning of non-breeding season puffin impacts was 

advised by NatureScot during consultation (Table 1-1). 

3.1.2.5 Gannet 

46. The gannet BDMPS region relevant to the Proposed Offshore Development is the ‘UK North 

Sea & Channel waters’ BDMPS which has an estimated 456,298 individuals during their 

‘autumn migration period’ and 248,385 during their `spring migration period` (Furness 2015). 

The number of birds (adults and immatures separately) each SPA contributes to this regional 

population during gannet’s ‘autumn migration period’ and ‘spring migration period’ are 

presented in Table 3-5 and Table 3-6 respectively. The proportions these represent are also 

presented there and define that SPA’s impact apportioning factor for that period. These 

numbers were obtained from Appendix A of Furness (2015) where they existed.  

Table 3-5. The number of gannet adults and immatures each SPA contributes to the regional UK 
North Sea & Channel waters BDMPS population during the autumn migration non-breeding period. 
Along with the proportion of the regional UK North Sea & Channel waters BDMPS population this 
equates to. The residual sum attributed of all non-SPA colonies summed is also given. 

Colony / SPA 
name 

UK North Sea 
& Channel 

adults 
associated 

with the SPA 

UK North Sea 
& Channel 
immatures 
associated 

with the SPA 

UK North Sea 
& Channel 
total birds 

Proportion 
adults 

Proportion 
immatures 

Hermaness, 
Saxavord and 
Valla Field SPA 

38,965 31,561 456,298 0.085 0.069 

Noss SPA 15,627 12,658 456,298 0.034 0.028 

Fair Isle SPA 6,278 5,086 456,298 0.014 0.011 

Forth Islands 
SPA 

110,964 80,893 456,298 0.243 0.177 

Flamborough 
and Filey SPA 

22,122 16,127 456,298 0.048 0.035 

Sule Skerry and 
Sule Stack SPA 

935 1,515 456,298 0.002 0.003 

North Rona and 
Sula Sgeir SPA 

1,845 2,989 456,298 0.004 0.007 

St Kilda SPA 11,924 19,318 456,298 0.026 0.042 

UK North Sea 
non-SPA total 

12,000 8,748 456,298 0.026 0.019 

Source: Furness 2015 
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Table 3-6. The number of gannet adults and immatures each SPA contributes to the regional UK 
North Sea & Channel waters BDMPS population during the spring migration non-breeding period. 
Along with the proportion of the regional UK North Sea & Channel waters BDMPS population this 
equates to. The residual sum attributed of all non-SPA colonies summed is also given. 

Colony / SPA 
name 

UK North Sea 
& Channel 

adults 
associated 

with the SPA 

UK North Sea 
& Channel 
immatures 
associated 

with the SPA 

UK North Sea 
& Channel 
total birds 

Proportion 
adults 

Proportion 
immatures 

Hermaness, 
Saxavord SPA 

34,094 15,781 248,385 0.137 0.064 

Noss SPA 13,674 6,329 248,385 0.055 0.025 

Fair Isle SPA 5,494 2,543 248,385 0.022 0.01 

Forth Islands 
SPA 

77,675 35,952 248,385 0.313 0.145 

Flamborough 
and Filey SPA 

15,485 7,168 248,385 0.062 0.029 

Sule Skerry and 
Sule Stack SPA 

0 0 248,385 0 0 

North Rona 
and Sula Sgeir 
SPA 

0 0 248,385 0 0 

St Kilda SPA 0 0 248,385 0 0 

UK North Sea 
non-SPA total 

8,400 3,888 248,385 0.034 0.016 

Source: Furness 2015 
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3.1.2.6 Kittiwake 

47. The kittiwake BDMPS region relevant to the Proposed Offshore Development is ‘UK North Sea 

waters`, which has an estimated 829,937 individuals during the ̀ autumn migration period` and 

627,816 during the `spring migration period` (Furness, 2015). The number of birds (adults and 

immatures separately) each SPA contributes to this regional population during the two 

migration periods are presented in Table 3-7 and Table 3-8. In turn, these values are used to 

define the SPA’s impact apportioning factor. These numbers were obtained from Appendix A 

of Furness (2015). 

Table 3-7. The number of kittiwake adults and immatures each SPA contributes to the regional UK 
North Sea & Channel waters BDMPS population during the autumn migration non-breeding period. 
Along with the proportion of the regional UK North Sea & Channel waters BDMPS population this 
equates to. The residual sum attributed of all non-SPA colonies summed is also given. 

Colony / SPA name UK North Sea 
& Channel 

adults 
associated 

with the SPA 

UK North 
Sea & 

Channel 
immatures 
associated 

with the SPA 

UK 
North 
Sea & 

Channel 
total 
birds 

Proportion 
adults 

Proportion 
immatures 

Buchan Ness to Collieston 
Coast SPA 

15,050 8,830 829,937 0.018 0.011 

Calf of Eday SPA 896 526 829,937 0.001 0.001 

Cape Wrath SPA 207 910 829,937 0.000 0.001 

Copinsay SPA 799 469 829,937 0.001 0.001 

East Caithness Cliffs SPA 48,492 28,449 829,937 0.058 0.034 

Fair Isle SPA 925 543 829,937 0.001 0.001 

Farne Islands SPA 4,132 2,424 829,937 0.005 0.003 

Forth Islands SPA 3,720 2,182 829,937 0.004 0.003 

Foula SPA 392 230 829,937 0.000 0.000 

Fowlsheugh SPA 11,204 6,573 829,937 0.013 0.008 

Handa SPA 37 165 829,937 0.000 0.000 

Hermaness, Saxa Vord and 
Valla Field SPA 

469 275 829,937 0.001 0.000 

Hoy SPA 476 279 829,937 0.001 0.000 

Marwick Head SPA 631 370 829,937 0.001 0.000 

North Caithness Cliffs SPA 12,180 7,146 829,937 0.015 0.009 

North Rona and Sula Sgeir 
SPA 

25 110 829,937 0.000 0.000 

Noss SPA 608 357 829,937 0.001 0.000 

Rousay SPA 2,117 1,242 829,937 0.003 0.001 

St Abb's Head to Fast Castle 
SPA 

4,084 2,396 829,937 0.005 0.003 

Sumburgh Head SPA 252 148 829,937 0.000 0.000 

Troup, Pennan and Lion's 
Heads SPA 

17,875 10,487 829,937 0.022 0.013 

West Westray SPA 14,466 8,487 829,937 0.017 0.010 

UK North Sea non-SPA total 84,000 49,280 829,937 0.101 0.059 

Source: Furness (2015) 
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Table 3-8. The number of kittiwake adults and immatures each SPA contributes to the regional UK 
North Sea & Channel waters BDMPS population during the spring migration non-breeding period. 
Along with the proportion of the regional UK North Sea & Channel waters BDMPS population this 
equates to. The residual sum attributed of all non-SPA colonies summed is also given. 

Colony / SPA name UK North 
Sea & 

Channel 
adults 

associated 
with the 

SPA 

UK North 
Sea & 

Channel 
immatures 
associated 

with the SPA 

UK North 
Sea & 

Channel 
total birds 

Proportion 
adults 

Proportion 
immatures 

Buchan Ness to Collieston 
Coast SPA 

15,050 6,622 627,816 0.024 0.011 

Calf of Eday SPA 896 394 627,816 0.001 0.001 

Cape Wrath SPA 207 364 627,816 0.000 0.001 

Copinsay SPA 799 352 627,816 0.001 0.001 

East Caithness Cliffs SPA 48,492 21,336 627,816 0.077 0.034 

Fair Isle SPA 925 407 627,816 0.001 0.001 

Farne Islands SPA 4,132 1,818 627,816 0.007 0.003 

Forth Islands SPA 3,720 1,637 627,816 0.006 0.003 

Foula SPA 392 173 627,816 0.001 0.000 

Fowlsheugh SPA 11,204 4,930 627,816 0.018 0.008 

Handa SPA 37 66 627,816 0.000 0.000 

Hermaness, Saxa Vord and 
Valla Field SPA 

469 206 627,816 0.001 0.000 

Hoy SPA 476 210 627,816 0.001 0.000 

Marwick Head SPA 631 278 627,816 0.001 0.000 

North Caithness Cliffs SPA 12,180 5,359 627,816 0.019 0.009 

North Rona and Sula Sgeir 
SPA 

25 44 627,816 0.000 0.000 

Noss SPA 608 268 627,816 0.001 0.000 

Rousay SPA 2,117 931 627,816 0.003 0.001 

St Abb's Head to Fast 
Castle SPA 

4,084 1,797 627,816 0.007 0.003 

Sumburgh Head SPA 252 111 627,816 0.000 0.000 

Troup, Pennan and Lion's 
Heads SPA 

17,875 7,865 627,816 0.028 0.013 

West Westray SPA 14,466 6,365 627,816 0.023 0.010 

UK North Sea non-SPA 
total 

84,000 36,960 627,816 0.134 0.059 

Source: Furness (2015) 

 

3.1.2.7 Fulmar 

48. As explained in Paragraph 8 apportioning was not conducted for fulmar; however, impacts 

were partitioned between age classes. The fulmar BDMPS region relevant to the Proposed 

Offshore Development is ‘UK North Sea waters` and ‘UK western waters & Chanel’ (Furness, 

2015). For both BDMPS, Table 3-9 and Table 3-10 summarize the proportion of UK birds that 
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contributed to this regional population during the winter and migration periods. Note that the 

BDMPS includes birds from Iceland, Norway and Faroes islands. These numbers were obtained 

from Appendix A of Furness (2015). 

Table 3-9. The number of UK fulmar adults and immatures contributes to relevant BDMPS 
population during the winter non-breeding period. Along with the proportion of the BDMPS 
population this equates to.  

BDMPS UK birds 
adults  

UK birds 
immatures  

Total 
birds 

Proportion 
adults 

Proportion 
immatures 

UK North Sea Waters 369,088 103,235 568,736 0.649 0.182 

UK western waters & 
Channel 

323,663 136,291 556,367 0.582 0.245 

Total 692,751 239,526 1,125,103 0.616 0.213 

 

Table 3-10. The number of UK fulmar adults and immatures contributes to relevant BDMPS 
population during the migration non-breeding period. Along with the proportion of the BDMPS 
population this equates to. 

BDMPS Adults Immatures  Total birds Proportion 
adults 

Proportion 
immatures 

UK North Sea Waters 494,201 270,475 957,502 0.516 0.282 

UK western waters & 
Channel 

410,601 224,767 828,194 0.496 0.271 

Total 904,802 495,242 1,785,696 0.507 0.277 
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3.2 PROJECT-ALONE AND CUMULATIVE IMPACTS BY SPECIES 

3.2.1 Guillemot 

3.2.1.1 Project-alone matrix-based displacement apportioning 

49. Guillemot apportioning factors (Table 3-1) were separately applied for the total lower and 

upper matrix-based displacement estimates (Table 2-1) predicted to affect guillemot during 

their breeding and non-breeding season (totals are estimated in Volume 3, Technical 

Appendix 9.3: Offshore Ornithology Distributional Responses). The resulting impact 

apportioned to each SPA along with the sum of all non-SPA colonies is presented in Table 3-11. 

Predicted impacts to all non-SPA colonies are presented in Non-SPA colony apportioning 

factors and impact apportioning. Unless replaced with a displacement estimate derived from 

SeabORD, this apportioned impact is then partitioned between adults and immatures in Table 

3-12.  

Table 3-11. Total guillemot upper and lower matrix-based displacement estimates seasonally 
apportioned across all SPAs with connectivity to the Proposed Offshore Development’s Array Area 
and that of all non-SPA colonies summed. Values are rounded to 3 decimal places for display 
purposes only. 

Colony / SPA name Breeding season Non-breeding 
Upper estimate Lower estimate Upper estimate Lower estimate 

Buchan Ness to Collieston 
Coast SPA 

59.585 35.752 35.752 11.916 

Calf of Eday SPA 5.623 3.374 3.374 1.125 

Copinsay SPA 16.607 9.964 9.964 3.321 

Fair Isle SPA 20.623 12.374 12.374 4.124 

Hoy SPA 10.707 6.424 6.424 2.141 

Marwick Head SPA 6.967 4.180 4.180 1.393 

Rousay SPA 5.447 3.268 3.268 1.089 

Sumburgh Head SPA 1.892 1.135 1.135 0.378 

Troup, Pennan and Lion's 
Heads SPA 

88.076 52.845 52.845 17.615 

West Westray SPA 20.709 12.426 12.426 4.142 

Non-SPA colonies 1.725 1.035 1.035 0.345 

Regional population 237.960 142.776 142.776 47.592 

Guillemot breeding season upper estimate use a 5% mortality rate, and lower estimate a 3% mortality rate. While the non-breeding season upper 
estimates use a 3% mortality rate and lower estimated a 1% mortality rate. 

 

3.2.1.2 Project-alone displacement impacts 

50. For each season, apportioned impacts were partitioned between breeding adults and 

immatures by multiplying the impacts by the proportion of adults/immatures and by excluding 

sabbatical birds from the adult mortalities, accounting for a 7% sabbatical rate. However, for 

the six guillemot SPAs modelled in SeabORD, the breeding season adult displacement impacts 

are those directly estimated by SeabORD with no further corrections unless SeabORD 

predicted a positive effect on survival, in which case a value of 0 was used. No impacts were 

assumed for immature estimates for the same SPAs. That of all non-SPA colonies are presented 

in Non-SPA colony apportioning factors and impact apportioning.   

  



   

 

Buchan Offshore Wind 
Appendix 9.4 – Ornithological impact Apportioning, Derivation of Cumulative Impacts and PVA Screening  Page 24 

Table 3-12. Final guillemot displacement impacts paritioned between adults and immatures for each 
SPA and for all non-SPA colonies. Where SeabORD estimates are used, these are listed under both 
higher and lower scenarios, as displacement rates are used for immatures and non-breeding 
seasons. Values are rounded to 3 decimal places for display purposes only. 

Colony / SPA name Scenario Breeding Adult impacts Immatures impacts 

Breeding  Non-
breeding  

Total Breeding  Non-
breeding  

Total 

SeabORD SPAs 

Buchan Ness to  
Collieston Coast SPA 

Higher 0 17.16 17.16 0 17.3 17.3 

Lower 0 5.72 5.72 0 5.767 5.767 

Copinsay SPA Higher 4.9 4.782 9.682 0 4.822 4.822 

Lower 4.9 1.594 6.494 0 1.607 1.607 

Fair Isle SPA Higher 1.5 5.939 7.439 0 5.988 5.988 

Lower 1.5 1.98 3.48 0 1.996 1.996 

Hoy SPA Higher 2.1 3.083 5.183 0 3.109 3.109 

Lower 2.1 1.028 3.128 0 1.036 1.036 

Troup, Pennan and 
Lion's Heads SPA 

Higher 1.7 25.364 27.064 0 25.572 25.572 

Lower 1.7 8.455 10.155 0 8.524 8.524 

West Westray SPA Higher 5.8 5.964 11.764 0 6.013 6.013 

Lower 5.8 1.988 7.788 0 2.004 2.004 

SeabORD SPA total Higher 16 62.292 78.292 0 62.803 62.803 

Lower 16 20.764 36.764 0 20.934 20.934 

Non-SeabORD SPAs  

Calf of Eday SPA Higher 2.699 1.619 4.318 2.721 1.633 4.354 

Lower 1.619 0.54 2.159 1.633 0.544 2.177 

Marwick Head SPA Higher 3.344 2.006 5.35 3.371 2.023 5.394 

Lower 2.006 0.669 2.675 2.023 0.674 2.697 

Rousay SPA Higher 2.614 1.569 4.183 2.636 1.581 4.217 

Lower 1.569 0.523 2.091 1.581 0.527 2.109 

Sumburgh Head SPA Higher 0.908 0.545 1.453 0.915 0.549 1.465 

Lower 0.545 0.182 0.726 0.549 0.183 0.732 

Non-SPA colonies Higher 0.828 0.497 1.325 0.835 0.501 1.336 

Lower 0.497 0.166 0.663 0.501 0.167 0.668 

Non-SeabORD SPAs total Higher 10.393 6.236 16.629 10.478 6.287 16.765 

Lower 6.236 2.079 8.315 6.287 2.096 8.383 

Regional population Higher 26.393 68.528 94.921 10.478 69.09 79.568 

Lower 22.236 22.843 45.079 6.287 23.03 29.317 
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3.2.1.3 Cumulative displacement impacts 

51. Following the methodology laid out in Section 2.4, the cumulative guillemot impacts to the 

Proposed Offshore Development’s regional population are summarised by SPA in 

52. Table 3-13 and by development in Table 3-14.  

Table 3-13. Cumulative guillemot displacement impacts to each SPA and all non-SPAs with 
connectivity to the Proposed Offshore Development Array Area. Values are rounded to 3 decimal 
places for display purposes only. 

SPA Scenario Breeding Adults Immatures 

Breeding Non-
breeding 

Total Breeding Non-
breeding 

Total 

Buchan Ness to 
Collieston Coast 
SPA 

Higher 189.077 203.324 392.4 81.408 124.928 206.336 

Lower 113.443 67.775 181.217 48.841 41.644 90.485 

Calf of Eday SPA Higher 3.467 3.291 6.757 3.344 2.963 6.306 

Lower 2.08 1.097 3.177 2.006 0.988 2.994 

Copinsay SPA Higher 9.932 14.159 24.091 3.27 10.92 14.19 

Lower 7.919 4.721 12.64 1.962 3.641 5.603 

Fair Isle SPA Higher 2.949 11.188 14.137 0.7 9.614 10.314 

Lower 2.37 3.73 7.57 0.420 3.205 3.626 

Hoy SPA Higher 7.24 7.156 14.397 2.699 6.208 8.906 

Lower 5.184 2.386 7.57 1.619 2.07 3.689 

Marwick Head 
SPA 

Higher 6.111 5.987 12.099 4.409 4.997 9.406 

Lower 3.667 1.996 5.663 2.646 1.666 4.312 

Rousay SPA Higher 3.382 3.062 6.984 3.258 3.25 6.509 

Lower 2.029 1.201 3.23 1.955 1.084 3.039 

Sumburgh Head 
SPA 

Higher 0.908 0.545 1.453 0.915 0.549 1.465 

Lower 0.545 0.182 0.726 0.549 0.184 0.732 

Troup, Pennan 
and Lion's Heads 
SPA 

Higher 76.513 125.607 202.12 40.090 83.425 123.52 

Lower 46.629 41.869 88.50 24.054 27.809 51.86 

West Westray 
SPA 

Higher 9.824 17.475 27.299 2.699 14.371 17.069 

Lower 8.215 5.826 14.041 1.619 4.792 6.411 

Non-SPA colonies Higher 7.167 5.250 12.416 6.348 3.646 9.994 

Lower 4.300 1.750 6.05 3.809 1.216 5.025 

Regional 
population 

Higher 309.404 542.334 851.74 142.793 261.224 404.02 

Lower 192.079 180.783 372.86 85.672 87.081 172.75 

*Note that on top of the sum of the apportioned impacts to each individual SPA there are 150 additional mortalities in the higher scenario and 50 
additional mortalities in the lower scenario estimated to arise from Cenos offshore windfarm. These were not apportioned and thus were only added 
to the regional population impacts (see Table 3-14) 
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Table 3-14. Each plan/project’s contribution to the cumulative guillemot displacement impact to the 
Proposed Offshore Development’s regional population. Values are rounded to 3 decimal places for 
display purposes only. Impacts from the Proposed Offshore Development are marked in bold. `-` 
presented where impacts not specified by RoyalHaskoning (2024), assumed to be 0. 

Development Scenario Breeding Adults Immatures 

Breeding Non-breeding Total Breeding Non-
breeding 

Total 

Beatrice Higher 3.771 0.421 4.192 2.816 0.332 3.147 

Lower 2.262 0.140 2.403 1.689 0.111 1.8 

Berwick Bank Higher 14.748 16.833 31.581 14.413 15.686 30.099 

Lower 8.849 5.611 14.460 8.648 5.229 13.876 

Buchan Higher 26.393 68.528 94.921 10.478 69.09 79.568 

Lower 22.236 22.843 45.079 6.287 23.03 29.317 

Caledonia Higher 38.341 24.702 63.044 31.101 18.053 49.154 

Lower 23.005 8.234 31.239 18.661 6.018 24.678 

Cenos Higher - 150.831 150.831 - - - 

Lower - 50.277 50.277 - - - 

Green Volt Higher 31.950 69.700 101.650 15.435 33.695 49.130 

Lower 19.170 23.233 42.404 9.261 11.232 20.493 

Hywind Higher 6.453 - 6.453 5.078 - 5.078 

Lower 3.872 - 3.872 3.047 - 3.047 

Inch Cape Higher 3.017 0.842 3.858 4.525 1.207 5.732 

Lower 1.810 0.281 2.091 2.715 0.402 3.117 

Kincardine Higher 1.169 - 1.169 0.955 - 0.955 

Lower 0.701 - 0.701 0.573 - 0.573 

Moray West  Higher 14.932 14.785 29.717 11.061 11.735 22.796 

Lower 8.959 4.928 13.888 6.637 3.912 10.548 

Muir Mhor Higher 4.810 102.489 107.299 4.748 103.329 108.077 

Lower 2.926 34.165 37.091 2.849 34.445 37.294 

Neart na Gaoithe Higher 0.935 0.757 1.693 0.955 0.664 1.619 

Lower 0.561 0.252 0.814 0.573 0.221 0.794 

Pentland Higher 4.021 1.936 5.957 - - - 

Lower 2.413 0.645 3.058 - - - 

Salamander Higher 107.379 84.681 192.06 0 0 0 

Lower 64.429 28.226 92.655 0 0 0 

West of Orkney Higher 58.651 11.080 69.731 47.576 11.08 58.655 

Lower 35.186 3.698 38.884 28.541 3.698 32.239 
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3.2.1.4 Population viability analysis screening 

53. Based on the above estimated project-alone (Table 3-12) and cumulative (Table 3-13) 

mortality, the resulting percentage point change in mortality was calculated (Table 3-15). 

Project-alone PVA is required if the apportioned additional mortality rate increases the 

baseline mortality of breeding adults by 0.02%. Cumulative PVA is required if: (i) the 

apportioned project-only additional mortality to breeding adult birds is 0.2 birds or greater per 

year, and (ii) combined cumulative impacts result in an increase to the baseline mortality of 

breeding adults of 0.02 percentage points or more. In total, ten SPAs exceeded both thresholds 

in either the lower or higher scenario, in addition to the regional population as a whole for 

project-alone and also the in-combination assessment.
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Table 3-15. Project-alone and cumulative total impacts in relation to the total estimated population. Estimated population size is reported as number of 
breeding adults, with the number of immatures in brackets (estimated using the proportion of adults in the populations). Additional mortality rate increase 
calculated by dividing the total impacts by the population of breeding adults and immatures respectively and presented as Percent point change (PPC). 
Values in bold highlight SPAs for which either project-alone or cumulative PVA is required based on the defined thresholds.  

Colony / SPA name Estimated 
population 

Scenario Project alone Cumulative 

Adults  Immatures Adults  Immatures 

Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) Total impacts PPC (%) Total impacts PPC (%) 

Buchan Ness to  
Collieston Coast SPA 

40,763 
(38,220) 

Higher 17.16 0.04210 17.30 0.04526 392.4 0.96264 206.34 0.53986 

Lower 5.72 0.01403 5.77 0.01509 181.22 0.44457 90.48 0.23675 

Calf of Eday SPA 7,402 
(6,940) 

Higher 4.32 0.05834 4.35 0.06273 6.76 0.09129 6.31 0.09087 

Lower 2.16 0.02917 2.18 0.03136 3.18 0.04292 2.99 0.04314 

Copinsay SPA 10,967 
(10,283) 

Higher 9.68 0.08829 4.82 0.04689 24.09 0.21967 14.19 0.13800 

Lower 6.49 0.05922 1.61 0.01563 12.64 0.11526 5.60 0.05449 

Fair Isle SPA 24,515 
(22,986) 

Higher 7.44 0.03034 5.99 0.02605 14.14 0.05767 10.31 0.04487 

Lower 3.48 0.01419 2.00 0.00868 6.1 0.02488 3.63 0.01577 

Hoy SPA 12,390 
(11,617) 

Higher 5.18 0.04184 3.11 0.02676 14.4 0.11620 8.91 0.07667 

Lower 3.13 0.02525 1.04 0.00892 7.57 0.06110 3.69 0.03175 

Marwick Head SPA 12,800 
(12,001) 

Higher 5.35 0.04180 5.39 0.04495 12.1 0.09452 9.41 0.07837 

Lower 2.68 0.02090 2.70 0.02247 5.66 0.04424 4.31 0.03593 

Rousay SPA 7,921 
(7,427) 

Higher 4.18 0.05281 4.22 0.05678 6.98 0.08817 6.51 0.08764 

Lower 2.09 0.02640 2.11 0.02839 3.2 0.04078 3.04 0.04092 

Sumburgh Head SPA 3,677 
(3,448) 

Higher 1.45 0.03951 1.46 0.04249 1.45 0.03951 1.46 0.04249 

Lower 0.73 0.01976 0.73 0.02124 0.73 0.01976 0.73 0.02124 

Troup, Pennan and  
Lion's Heads SPA 

47,719 
(44,742) 

Higher 27.06 0.05672 25.57 0.05715 202.12 0.42357 123.52 0.27606 

Lower 10.15 0.02128 8.52 0.01905 88.50 0.18546 51.86 0.11592 

West Westray SPA 40,673 
(38,136) 

Higher 11.76 0.02892 6.01 0.01577 27.299 0.06712 17.07 0.04476 

Lower 7.79 0.01915 2.00 0.00526 14.041 0.03452 6.41 0.01681 

Regional population 209,982 
(196,884) 

Higher 94.92 0.04520 79.57 0.24143 864.15 0.41154 414.01 0.21028 

Lower 45.08 0.02147 29.32 0.13550 378.91 0.18045 177.78 0.09030 
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3.2.2 Razorbill 

3.2.2.1 Project-along matrix-based displacement apportioning 

54. Razorbill apportioning factors (Table 3-1) were separately applied to the total upper and lower 

matrix-based displacement estimates (Table 2-1) predicted to affect razorbill during their 

breeding and non-breeding season (totals are estimated in Volume 3, Technical Appendix 9.3: 

Offshore Ornithology Distributional Responses). The resulting impact apportioned to each 

SPA along with the sum of all non-SPA colonies is presented in Table 3-16. Predicted impacts 

to all non-SPA colonies are presented in Non-SPA colony apportioning factors and impact 

apportioning. Unless replaced with a displacement estimate derived from SeabORD, this 

apportioned impact is then partitioned between adults and immatures in Table 3-17. 

Table 3-16. Total razorbill upper and lower matrix-based displacement mortality estimates 
seasonally apportioned across all SPAs with connectivity to the Proposed Offshore Development’s 
Array Area and that of all non-SPA colonies summed. Values are rounded to 3 decimal places for 
display purposes only. 

Colony / SPA 
name 

Spring migration Breeding season Autumn 
migration 

Non-breeding 

Upper 
estimate 

Lower 
estimate 

Upper 
estimate 

Lower 
estimate 

Upper 
estimate 

Lower 
estimat

e 

Upper 
estimat

e 

Lower 
estimate 

East Caithness 
Cliffs SPA 

0.025 0.008 3.998 2.399 0.091 0.030 0.098 0.033 

Fair Isle SPA 0.002 0.001 0.150 0.090 0.006 0.002 0.007 0.002 

North Caithness 
Cliffs SPA 

0.003 0.001 1.090 0.654 0.012 0.004 0.013 0.004 

Troup, Pennan 
and Lion's Heads 
SPA 

0.004 0.001 1.171 0.703 0.013 0.004 0.014 0.005 

West Westray 
SPA 

0.001 0.000 0.089 0.054 0.004 0.001 0.004 0.001 

Non-SPA 
colonies 

0.020 0.007 1.307 0.784 0.073 0.024 0.078 0.026 

Regional 
population 

0.055 0.018 7.806 4.684 0.199 0.065 0.214 0.071 

Razorbill breeding season upper estimate used a 5% mortality rate, and lower estimate a 3% mortality rate. While the non-breeding season upper 
estimates used a 3% mortality rate and lower estimate a 1% mortality rate. 
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3.2.2.2 Project-alone displacement impacts 

55. For each season, apportioned mortalities were partitioned between breeding adults and 

immatures by multiplying the impacts by the proportion of adults/immatures and by excluding 

sabbatical birds from the adult mortalities, accounting for a 7% sabbatical rate. However, for 

the five razorbill SPAs modelled in SeabORD, the breeding season adult displacement impacts 

are those directly estimated by SeabORD with no further corrections unless SeabORD 

predicted a positive effect on survival, in which case a value of 0 was used. Immature estimates 

for the same SPAs are derived from their matrix-based values. That of all non-SPA colonies are 

presented in Non-SPA colony apportioning factors and impact apportioning. 
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Table 3-17. Final razorbill displacement impacts paritioned between adults and immatures for each SPA and for all non-SPA colonies. Values are rounded 
to 3 decimal places for display purposes only. 

Colony / SPA name Scenario Breeding adults impacts Immatures impacts 
Spring 

migration 
Breeding  Autumn 

migration 
Non-

breeding  
Total Spring 

migration 
Breeding  Autumn 

migration 
Non-

breeding  
Total 

SeabORD SPAs 

East Caithness Cliffs 
SPA 

Higher 0.014 9.5 0.051 0.073 9.637 0.010 0 0.037 0.020 0.066 

Lower 0.005 9.5 0.017 0.024 9.546 0.003 0 0.012 0.007 0.022 

Fair Isle SPA Higher 0.001 0.3 0.004 0.005 0.31 0.001 0 0.003 0.001 0.005 

Lower 0.000 0.3 0.001 0.002 0.303 0.000 0 0.001 0.000 0.002 

North Caithness  
Cliffs SPA 

Higher 0.002 2.8 0.007 0.010 2.818 0.001 0 0.005 0.003 0.009 

Lower 0.001 2.8 0.002 0.003 2.806 0.000 0 0.002 0.001 0.003 

Troup, Pennan  
and Lion's Heads SPA 

Higher 0.002 0.9 0.007 0.01 0.919 0.001 0 0.005 0.003 0.009 

Lower 0.001 0.9 0.002 0.003 0.906 0.000 0 0.002 0.001 0.003 

West Westray SPA Higher 0.001 1 0.002 0.003 1.006 0.000 0 0.002 0.001 0.003 

Lower 0.000 1 0.001 0.001 1.002 0.000 0 0.001 0.000 0.001 

SeabORD SPA total Higher 0.020 14.5 0.071 0.101 14.69 0.013 0 0.052 0.028 0.092 

Lower 0.007 14.5 0.023 0.033 14.563 0.003 0 0.018 0.009 0.031 

Non-SeabORD SPAs 

Non-SPA colonies Higher 0.011 0.679 0.040 0.058 0.789 0.008 0.577 0.029 0.016 0.630 

Lower 0.004 0.408 0.013 0.019 0.444 0.003 0.346 0.010 0.005 0.364 

Regional population Higher 0.031 15.179 0.110 0.159 15.480 0.022 0.577 0.080 0.043 0.722 

Lower 0.010 14.908 0.037 0.053 15.008 0.007 0.346 0.027 0.014 0.395 
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3.2.2.3 Cumulative displacement impacts 

56. Following the methodology laid out in Section 2.4, the cumulative guillemot impacts to the 

Proposed Offshore Development’s regional population are summarised by SPA in Table 3-18 

and by project in Table 3-19. 
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Table 3-18. Cumulative displacement impacts to each Razorbill SPA and all non-SPAs colonies with connectivity to the Proposed Offshore Development 
Array Area. Values are rounded to 3 decimal places for display purposes only. 

 SPA Scenario Breeding Adults Immatures 

Spring 
migration 

Breeding Autumn 
migration 

Non-
breeding 

Total Spring 
migration 

Breeding Autumn 
migration 

Non-
breeding 

Total 

East Caithness 
Cliffs SPA 

Higher 49.192 161.861 44.849 24.232 280.13 33.208 120.253 30.282 5.985 189.73 

Lower 16.397 100.913 14.951 8.077 140.34 11.069 72.149 10.095 1.995 95.31 

Fair Isle SPA Higher 3.422 0.392 3.124 1.755 8.693 2.431 0.074 2.218 0.438 5.161 

Lower 1.141 0.355 1.041 0.585 3.122 0.801 0.045 0.739 0.146 1.740 

North Caithness  
Cliffs SPA 

Higher 6.353 9.224 5.785 3.258 24.621 4.418 4.194 4.122 0.814 13.649 

Lower 2.118 7.172 1.928 1.086 12.304 1.506 2.154 1.374 0.271 5.666 

Troup, Pennan  
and Lion's Heads 
SPA 

Higher 6.876 10.561 6.404 3.386 19.75 4.641 5.689 4.326 0.834 15.491 

Lower 2.292 7.016 2.135 1.128 12.571 1.547 3.414 1.442 0.278 6.680 

West Westray 
SPA 

Higher 2.060 1.888 1.885 1.056 6.889 1.46 0.154 1.332 0.262 3.209 

Lower 0.687 1.533 0.628 0.352 3.2 0.487 0.092 0.444 0.087 1.111 

Non-SPA colonies Higher 13.979 43.091 14.041 7.101 78.211 9.524 33.672 9.596 1.716 54.508 

Lower 4.660 25.854 4.676 2.367 37.556 3.175 20.203 3.199 0.572 27.149 

Regional 
population 

Higher 67.89997
607 

182.72972
81 

62.04038
163 

33.685588
64 

346.3556
744 

46.257 129.471 42.277 8.333 226.34 

Lower 22.63332
536 

116.27114
26 

20.68206
054 

11.228089
21 

170.8146
177 

15.419 77.677 14.093 2.777 109.97 
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Table 3-19. Each project’s contribution to the total cumulative displacement impacts to the Proposed Offshore Development’s regional razorbill 
population. Values are rounded to 3 decimal places for display purposes only. Impacts from the Proposed Offshore Development are marked in bold. `-` 
presented where impacts not specified by RoyalHaskoning (2024), assumed to be 0. 

Development Scenario Breeding Adults Immatures 

Spring 
migration 

Breeding Autumn 
migration 

Non-
breeding 

Total Spring 
migration 

Breeding Autumn 
migration 

Non-
breeding 

Total 

Aberdeen  Higher 0.033 - 0.081 0.007 0.121 0.022 - 0.055 0.002 0.079 

Lower 0.011 - 0.027 0.002 0.040 0.007 - 0.018 0.001 0.026 

Beatrice  Higher 1.050 28.967 1.050 0.574 31.641 0.715 23.395 0.715 0.143 24.96
9 

Lower 0.35 17.380 0.35 0.191 18.272 0.238 14.037 0.238 0.048 14.56
1 

Berwick Bank  Higher 9.430 3.405 11.156 1.446 25.437 6.424 2.604 7.599 0.361 16.98
8 

Lower 3.163 2.043 3.719 0.482 9.387 2.141 1.562 2.533 0.120 6.357 

Blyth Demonstration 
Project  

Higher 0.115 - 0.115 0.063 0.292 0.078 - 0.078 0.016 0.172 

Lower 0.038 - 0.011 0.021 0.070 0.026 - 0.026 0.005 0.057 

Buchan  Higher 0.031 15.179 0.11 0.159 15.480 0.022 0.577 0.043 0.043 0.772 

Lower 0.01 14.908 0.037 0.037 15.008 0.007 0.027 0.014 0.014 0.395 

Caledonia Higher 0.876 28.019 3.042 0.348 32.285 0.596 22.728 2.072 0.086 25.48
2 

Lower 0.292 16.811 1.014 0.116 18.233 0.199 13.637 0.691 0.029 14.55
5 

DEP  Higher 0.182 - 0.957 0.709 1.847 0.124 - 0.652 0.177 0.953 

Lower 0.061 - 0.319 0.236 0.616 0.041 - 0.217 0.059 0.318 

Dogger Bank A  Higher 5.231 - 1.987 1.786 9.003 3.563 - 1.353 0.446 5.363 

Lower 1.744 - 0.662 0.595 3.001 1.188 - 0.451 0.149 1.788 

Dogger Bank B  Higher 6.454 - 2.644 2.215 11.312 4.396 - 1.801 0.553 6.75 

Lower 2.151 - 0.881 0.738 3.771 1.465 - 0.6 0.184 2.25 

Dogger Bank C  Higher 2.250 - 0.363 0.922 3.535 1.648 - 0.266 0.248 2.162 
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Development Scenario Breeding Adults Immatures 

Spring 
migration 

Breeding Autumn 
migration 

Non-
breeding 

Total Spring 
migration 

Breeding Autumn 
migration 

Non-
breeding 

Total 

Lower 0.750 - 0.121 0.307 1.178 0.549 - 0.089 0.083 0.721 

Dogger Bank South (PEIR) 
 

Higher 10.878 - 1.561 4.254 16.693 7.410 - 1.063 1.063 9.536 

Lower 3.626 - 0.520 1.418 5.564 2.470 - 0.354 0.354 3.179 

Dudgeon Higher 0.436 - 0.436 0.77 1.642 0.297 - 0.297 0.192 0.787 

Lower 0.145 - 0.145 0.257 0.547 0.099 - 0.099 0.064 0.262 

East Anglia ONE Higher 0.424 - 0.033 0.162 0.617 0.289 - 0.022 0.040 0.351 

Lower 0.141 - 0.011 0.053 0.206 0.096 - 0.007 0.013 0.117 

East Anglia ONE North Higher 0.261 - 0.107 0.056 0.424 0.178 - 0.073 0.014 0.265 

Lower 0.087 - 0.036 0.019 0.141 0.059 - 0.024 0.005 0.088 

East Anglia THREE Higher 1.921 - 1.415 1.549 4.885 1.309 - 0.964 0.387 2.659 

Lower 0.640 - 0.472 0.516 1.628 0.436 - 0.321 0.129 0.886 

East Anglia TWO Higher 0.290 - 0.055 0.141 0.486 0.198 - 0.038 0.035 0.270 

Lower 0.097 - 0.018 0.047 0.162 0.066 - 0.013 0.012 0.090 

Five Estuaries Higher 0.954 - 0.358 1.081 2.392 0.650 - 0.244 0.27 1.163 

Lower 0.318 - 0.119 0.360 0.797 0.217 - 0.081 0.09 0.388 

Galloper Higher 0.497 - 0.054 0.110 0.660 0.338 - 0.037 0.027 0.403 

Lower 0.166 - 0.018 0.037 0.220 0.113 - 0.012 0.009 0.134 

Greater Gabbard Higher 0.106 - 0.000 0.400 0.506 0.072 - 0.000 0.1 0.172 

Lower 0.035 - 0.000 0.133 0.169 0.024 - 0.000 0.033 0.057 

Green Volt Higher 0.011 1.378 0.022 0.005 1.417 0.008 1.030 0.015 0.001 1.054 

Lower 0.004 0.827 0.007 0.002 0.840 0.003 0.618 0.005 0.000 0.626 

Gunfleet Sands Higher 0.000 - 0.000 0.031 0.31 0.000 - 0.000 0.008 0.008 

Lower 0.000 - 0.000 0.01 0.010 0.000 - 0.000 0.003 0.003 

Hornsea Project Four Higher 0.566 - 5.435 0.470 6.471 0.386 - 3.702 0.117 4.205 
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Development Scenario Breeding Adults Immatures 

Spring 
migration 

Breeding Autumn 
migration 

Non-
breeding 

Total Spring 
migration 

Breeding Autumn 
migration 

Non-
breeding 

Total 

Lower 0.189 - 1.812 0.157 2.157 0.129 - 1.234 0.039 1.402 

Hornsea Project One Higher 2.273 - 6.067 1.569 9.909 1.548 - 4.133 0.392 6.073 

Lower 0.758 - 2.022 0.523 3.303 0.516 - 1.378 0.131 2.024 

Hornsea Project Three Higher 2.654 - 2.547 3.771 8.971 1.808 - 1.735 0.942 4.485 

Lower 0.885 - 0.849 1.257 2.990 0.603 - 0.578 0.314 1.495 

Hornsea Project Two Higher 2.103 - 5.322 0.744 8.169 1.432 - 3.625 0.186 5.243 

Lower 0.701 - 1.774 0.248 2.723 0.477 - 1.208 0.062 1.748 

Humber Gateway Higher 0.025 - 0.025 0.013 0.064 0.017 - 0.017 0.003 0.038 

Lower 0.008 - 0.008 0.004 0.02 0.006 - 0.006 0.001 0.013 

Hywind Higher 0 0.224 0.906 0.01 1.14 0.000 0.180 0.617 0.003 0.8 

Lower 0 0.134 0.302 0.003 0.44 0.000 0.108 0.206 0.001 0.315 

Inch Cape Higher 0 - 3.618 0.673 4.291 0 - 2.465 0.168 2.633 

Lower 0 - 1.206 0.224 1.430 0 - 0.822 0.056 0.878 

Kentish Flats and 
Extension 

Higher 0 - 0 0 0 0 - 0 0 0 

Lower 0 - 0 0 0 0 - 0 0 0 

Kincardine Higher 0 - 0 0 0 0 - 0 0 0 

Lower 0 - 0 0 0 0 - 0 0 0 

Lincs & LID Higher 0.043 - 0.043 0.023 0.108 0.029 - 0.029 0.006 0.064 

Lower 0.014 - 0.014 0.008 0.036 0.010 - 0.010 0.002 0.021 

London Array Higher 0.025 - 0.025 0.014 0.065 0.017 - 0.017 0.004 0.038 

Lower 0.008 - 0.008 0.005 0.022 0.006 - 0.006 0.001 0.013 

Methil Higher 0 - 0 0 0 0 - 0 0 0 

Lower 0 - 0 0 0 0 - 0 0 0 

Moray East Higher 0.212 80.499 1.391 0.031 82.132 0.144 65.120 0.947 0.008 66.21
9 
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Development Scenario Breeding Adults Immatures 

Spring 
migration 

Breeding Autumn 
migration 

Non-
breeding 

Total Spring 
migration 

Breeding Autumn 
migration 

Non-
breeding 

Total 

Lower 0.071 48.299 0.464 0.010 48.844 0.048 39.072 0.316 0.003 39.43
8 

Moray West Higher 4.520 50.402 4.468 0.190 59.580 3.079 37.911 3.044 0.048 44.08
1 

Lower 1.507 30.241 1.489 0.063 33.300 1.026 22.746 1.015 0.016 24.80
3 

Muir Mhòr Higher 0.078 10.57 0.93 0.022 11.6 0.057 8.292 0.675 0.006 9.03 

Lower 0.026 6.663 0.31 0.007 7.006 0.019 4.976 0.225 0.002 5.222 

Neart na Gaoithe Higher 0 - 6.924 0.525 7.449 0 - 4.716 0.131 4.848 

Lower 0 - 2.308 0.175 2.483 0 - 1.572 0.044 1.616 

Norfolk Boreas Higher 0.435 - 0.332 1.101 1.867 0.296 - 0.226 0.275 0.797 

Lower 0.145 - 0.111 0.367 0.622 0.099 - 0.075 0.092 0.266 

Norfolk Vanguard Higher 1.165 - 1.092 0.867 3.124 0.794 - 0.744 0.217 1.754 

Lower 0.388 - 0.364 0.289 1.041 0.265 - 0.248 0.072 0.585 

North Falls (PEIR) Higher 2.345 - 0.335 2.651 5.331 1.597 - 0.228 0.662 2.488 

Lower 0.782 - 0.112 0.884 1.777 0.532 - 0.076 0.221 0.829 

Outer Dowsing Higher 6.981 - 3.013 2.021 12.015 4.755 - 2.053 0.505 7.313 

Lower 2.327 - 1.004 0.674 4.005 1.585 - 0.684 0.168 2.438 

PFOWF Higher 0.018 3.032 0.053 0.029 0.135 0.012 - 0.015 0.004 0.031 

Lower 0.006 2.339 0.018 0.010 0.045 0.004 - 0.005 0.001 0.010 

Race Bank Higher 0.053 - 0.049 0.027 0.125 0.036 - 0.036 0.007 0.079 

Lower 0.018 - 0.016 0.009 0.042 0.012 - 0.012 0.002 0.026 

Rampion Higher 4.195 - 0.083 1.286 5.563 2.857 - 0.057 0.321 3.235 

Lower 1.398 - 0.028 0.429 1.854 0.952 - 0.019 0.107 1.078 

Rampion 2 Higher 7.946 - 0.033 1.233 9.212 5.413 - 0.022 0.308 5.743 

Lower 2.649 - 0.011 0.411 3.071 1.804 - 0.007 0.103 1.914 
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Development Scenario Breeding Adults Immatures 

Spring 
migration 

Breeding Autumn 
migration 

Non-
breeding 

Total Spring 
migration 

Breeding Autumn 
migration 

Non-
breeding 

Total 

Salamander Higher 2.534 - - 0.580 3.114 0 - - 0 0 

Lower 1.520 - - 0.193 1.713 0 - - 0 0 

Scroby Sands Higher 0 - 0 0 0 0 - 0 0 0 

Lower 0 - 0 0 0 0 - 0 0 0 

Seagreen Alpha Higher 0 - 0 1.140 1.140 0 - 0 0.285 0.285 

Lower 0 - 0 0.38 0.38 0 - 0 0.095 0.095 

Seagreen Bravo Higher 0 - 0 1.314 1.314 0 - 0 0.328 0.328 

Lower 0 - 0 0.438 0.438 0 - 0 0.109 0.109 

SEP Higher 0.403 - 4.176 0.873 5.993 0.275 - 3.213 0.218 3.706 

Lower 0.134 - 1.572 0.291 1.989 0.092 - 1.071 0.073 1.235 

Sheringham Shoal Higher 0.038 - 1.693 0.218 1.949 0.026 - 1.153 0.054 1.234 

Lower 0.013 - 0.564 0.073 0.650 0.009 - 0.384 0.018 0.411 

Sofia Higher 3.723 - 0.746 1.474 5.943 2.536 - 0.508 0.368 3.413 

Lower 1.241 - 0.249 0.491 1.981 0.845 - 0.169 0.123 1.138 

Teesside Higher 0.025 - 0.077 0.002 0.104 0.017 - 0.052 0.001 0.07 

Lower 0.008 - 0.026 0.001 0.035 0.006 - 0.017 0 0.023 

Thanet Higher 0.026 - 0 0.014 0.041 0.018 - 0 0.004 0.022 

Lower 0.009 - 0 0.005 0.014 0.006 - 0 0.001 0.007 

Triton Knoll Higher 0.148 - 0.320 0.884 1.351 0.1 - 0.218 0.221 0.539 

Lower 0.049 - 0.107 0.295 0.450 0.033 - 0.073 0.074 0.18 

West of Orkney Higher 0.167 1.611 0.139 0.018 1.935 0.115 1.307 0.096 0.004 1.522 

Lower 0.056 0.959 0.049 0.006 1.069 0.038 0.778 0.034 0.001 0.851 

Westermost Rough Higher 0.115 - 0.153 0.157 0.424 0.078 - 0.104 0.039 0.221 

Lower 0.038 - 0.051 0.052 0.141 0.026 - 0.035 0.013 0.074 
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3.2.2.4 Population viability analysis screening 

57. Based on the above estimated project-alone (Table 3-17) and cumulative (Table 3-18) 

mortality, the resulting percentage point change in mortality was calculated (Table 3-20. 

Project alone and cumulative total displacement razorbill impacts in relation to the total 

estimated population. Estimated population size is reported as number of breeding adults, 

with the number of immatures in brackets (estimated using the proportion of adults in the 

populations). Additional mortality rate increase calculated by dividing the total impacts by the 

population of breeding adults and immatures respectively and presented as Percent point 

change (PPC). Values in bold highlight SPAs for which either project-alone or cumulative PVA 

is required based on the defined thresholds. ). Project-alone PVA is required if the apportioned 

additional mortality rate increases the baseline mortality of breeding adults by 0.02%. 

Cumulative PVA is required if (i) the apportioned project-alone additional mortality to 

breeding adult birds is 0.2 birds or greater per year and (ii) combined cumulative impacts result 

in an increase to the baseline mortality of breeding adults of 0.02 percentage points or more. 

This will result in the impacts to two SPAs being assessed with PVAs for the project-alone, and 

five cumulative assessment PVAs, along with a project-alone and cumulative assessment for 

the regional population. 
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Table 3-20. Project alone and cumulative total displacement razorbill impacts in relation to the total estimated population. Estimated population size is 
reported as number of breeding adults, with the number of immatures in brackets (estimated using the proportion of adults in the populations). Additional 
mortality rate increase calculated by dividing the total impacts by the population of breeding adults and immatures respectively and presented as Percent 
point change (PPC). Values in bold highlight SPAs for which either project-alone or cumulative PVA is required based on the defined thresholds.  

Colony / SPA 
name 

Estimated 
population 

Scenario Project only Cumulative 

Adults  Immatures Adults  Immatures 

Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) Total impacts PPC (%) Total impacts PPC (%) 

East 
Caithness 
Cliffs SPA 

45,194 
(35,672) 

Higher 9.64 0.021312 0.07 0.000002 280.13 0.61985 189.73 0.53187 

Lower 9.55 0.02112 0.02 0.0000006 140.34 0.31053 95.31 0.26718 

Fair Isle SPA 2,888 (2,279) Higher 0.31 0.01073 0.00 0.000002 8.69 0.30104 5.16 0.22645 

Lower 0.30 0.01050 0.00 0.0000007 3.12 0.10812 1.74 0.07635 

North 
Caithness 
Cliffs SPA 

14,982 
(11,826) 

Higher 2.82 0.01881 0.01 0.000001 24.62 0.16433 13.62 0.11542 

Lower 2.81 0.01873 0.00 0.0000003 12.30 0.08213 5.67 0.04791 

Troup, 
Pennan  
and Lion's 
Heads SPA 

9,852 (7,776) Higher 0.92 0.00933 0.01 0.000001 26.02 0.26411 14.59 0.18763 

Lower 0.91 0.00920 0.00 0.0000004 11.85 0.12028 6.14 0.07898 

West 
Westray SPA 

3,198 (2,524) Higher 1.01 0.03145 0.00 0.000001 6.86 0.21541 3.21 0.12711 

Lower 1.00 0.03133 0.00 0.0000004 2.20 0.10005 1.11 0.04400 

Regional 
population 

89,448 
(70,603) 

Higher 15.48 0.01731 0.72 0.000010 424.57 0.47465 280.84 0.39778 

Lower 15.01 0.01678 0.39 0.0000056 208.37 0.23295 137.12 0.19421 
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3.2.3 Puffin 

3.2.3.1 Project-alone matrix-based displacement apportioning 

58. Puffin apportioning factors (Table 3-1) were separately applied to the total upper and lower 

matrix-based displacement estimates (Table 2-1) predicted to affect puffin during their 

breeding and non-breeding season (totals are estimated in Volume 3, Technical Appendix 9.3: 

Offshore Ornithology Distributional Responses). The resulting impact apportioned to each 

SPA along with the sum of all non-SPA colonies is presented in Table 3-21. That of all non-SPA 

colonies are presented in Non-SPA colony apportioning factors and impact apportioning. 

Unless replaced with a displacement estimate derived from SeabORD, this apportioned impact 

is then partitioned between adults and immatures in Table 3-22.  

Table 3-21. Total puffin upper and lower breeding season matrix-based displacement mortality 
estimates apportioned across all SPAs with connectivity to the Proposed Offshore Development’s 
Array Area and that of all non-SPA colonies summed. Values are rounded to 3 decimal places for 
display purposes only. 

Colony / SPA name Breeding 

Upper estimate Lower estimate 

Cape Wrath SPA 0.369 0.221 

Fair Isle SPA 2.716 1.630 

Forth Islands SPA 6.789 4.074 

Foula SPA 0.677 0.406 

Hoy SPA 0.153 0.092 

North Caithness Cliffs SPA 1.164 0.699 

Noss SPA 0.195 0.117 

Sule Skerry and Sule Stack SPA 8.926 5.356 

Non-SPA colonies 7.035 4.221 

Regional population 28.024 12.595 

Puffin breeding season upper estimate used a 5% mortality rate, and lower estimate a 3% mortality rate.  

 

3.2.3.2 Project-alone displacement impacts 

59. For each season, apportioned mortalities were partitioned between breeding adults and 

immatures by multiplying the impacts by the proportion of adults/immatures and by excluding 

sabbatical birds from the adult mortalities, accounting for a 7% sabbatical rate. However, for 

the six puffin SPAs modelled in SeabORD, the breeding season adult displacement impacts are 

those directly estimated by SeabORD with no further corrections unless SeabORD predicted a 

positive effect on survival, in which case a value of 0 was used. Immature estimates for the 

same SPAs are derived from their matrix-based values. That of all non-SPA colonies are 

presented in Non-SPA colony apportioning factors and impact apportioning.  
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Table 3-22. Final puffin breeding season displacement impacts paritioned between adults and 
immatures for each SPA and for all non-SPA colonies. Values are rounded to 3 decimal places for 
display purposes only. 

Colony / SPA name Scenario Breeding season 

Breeding Adults  Immatures 

Cape Wrath SPA Higher 0.180 0.175 

Lower 0.108 0.105 

Fair Isle SPA Higher 1.374 1.238 

Lower 0.824 0.743 

Forth Islands SPA Higher 3.320 3.219 

Lower 1.992 1.932 

Foula SPA Higher 0.331 0.321 

Lower 0.199 0.192 

Hoy SPA Higher 0.075 0.073 

Lower 0.045 0.044 

North Caithness Cliffs SPA Higher 0.569 0.552 

Lower 0.342 0.331 

Noss SPA Higher 0.095 0.092 

Lower 0.057 0.055 

Sule Skerry and Sule Stack SPA Higher 4.365 4.232 

Lower 2.620 2.540 

Non-SPA colonies Higher 3.440 3.336 

Lower 2.620 2.002 

Regional population Higher 13.751 13.238 

Lower 8.251 7.944 

 

3.2.3.3 Cumulative displacement impacts 

60. Following the methodology laid out in Section 2.4, the cumulative puffin displacement impacts 

to the Proposed Offshore Development’s regional population are summarised by SPA in Table 

3-23 and by project in Table 3-24. 
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Table 3-23. Cumulative displacement impacts to each SPA and all non-SPAs with connectivity to the 
Proposed Offshore Development Array Area. Values are rounded to 3 decimal places for display 
purposes only. 

Colony / SPA name Scenario Breeding season 

Breeding Adults  Immatures 

Cape Wrath SPA Higher 0.520 0.203 

Lower 0.312 0.122 

Fair Isle SPA Higher 3.599 2.779 

Lower 2.160 1.668 

Forth Islands SPA Higher 283.426 320.702 

Lower 174.177 192.458 

Foula SPA Higher 0.922 0.772 

Lower 0.553 0.463 

Hoy SPA Higher 0.473 0.320 

Lower 0.284 0.192 

North Caithness Cliffs SPA Higher 50.272 53.269 

Lower 30.883 31.961 

Noss SPA Higher 0.127 0.120 

Lower 0.076 0.072 

Sule Skerry and Sule Stack SPA Higher 279.372 198.484 

Lower 119.057 76.363 

Non-SPA colonies Higher 159.397 151.114 

Lower 83.551 79.875 

Regional population Higher 618.711 576.650 

Lower 327.503 303.299 
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Table 3-24. Each project’s contribution to the total cumulative displacement impacts to the 
Proposed Offshore Development’s regional puffin population. Values are rounded to 3 decimal 
places for display purposes only. Impacts from the Proposed Offshore Development are marked in 
bold.  

Development Scenario Breeding season 

Breeding Adults Immatures 

Beatrice OWF  Higher 16.393 18.958 

Lower 10.164 11.375 

Berwick Bank Higher 37.961 44.726 

Lower 22.777 26.836 

Buchan OWF Higher 13.751 13.238 

Lower 8.251 7.944 

Caledonia Higher 31.120 27.378 

Lower 18.672 16.427 

Cenos Higher 2.109 1.136 

Lower 1.265 0.681 

Green Volt Higher 3.590 0.246 

Lower 2.154 0.148 

Hywind Higher 2.010 1.159 

Lower 1.206 0.695 

Inch Cape Higher 67.967 119.020 

Lower 40.780 71.412 

Kincardine Higher 0.437 0.251 

Lower 0.262 0.150 

Moray East OWF Higher 37.081 41.500 

Lower 22.249 24.900 

Moray West OWF Higher 2.826 3.163 

Lower 1.696 1.898 

Muir Mhòr Higher 12.749 2.426 

Lower 11.730 1.456 

Neart na Gaoithe Higher 100.785 105.802 

Lower 60.471 63.481 

Ossian Higher 14.459 13.032 

Lower 8.725 7.864 

Pentland Higher 66.827 - 

Lower 40.998 - 

Seagreen Higher 107.776 112.756 

Lower 64.665 67.653 

West of Orkney Higher 253.447 222.974 

Lower 91.222 80.254 
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3.2.3.4 Population viability analysis screening 

61. Based on the above estimated project-alone (Table 3-22) and cumulative (Table 3-23) 

mortality, the resulting percentage point change in mortality was calculated (Table 3-25). 

Project only PVA is required if the apportioned additional mortality rate increases the baseline 

mortality of breeding adults by 0.02%. Cumulative PVA is required if: (i) the apportioned 

project-alone additional mortality to breeding adult birds is 0.2 birds or greater per year, and 

(ii) combined cumulative impacts result in an increase to the baseline mortality of breeding 

adults of 0.02 percentage points or more. In summary, one project-alone PVA for the regional 

population scale is required, alongside five SPAs require cumulative impact PVAs, and 

cumulative PVAs on the regional population scale. 
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Table 3-25. Project-alone and cumulative total breeding season puffin displacement impacts in relation to the total estimated population. Estimated 
population size is reported as number of breeding adults, with the number of immatures in brackets (estimated using the proportion of adults in the 
populations). Additional mortality rate increase calculated by dividing the total impacts by the population of breeding adults and immatures respectively 
and presented as Percent point change (PPC). Values in bold highlight SPAs for which either project-alone or cumulative PVA is required based on the 
defined thresholds.  

Colony / SPA name Estimated 
population 

Scenario Project only Cumulative 

Adults  Immatures Adults  Immatures 

Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) Total 
impacts 

 

PPC (%) 

Cape Wrath SPA 
 

4,488 
(4,047) 

Higher 0.180 0.0040
2 

0.175 0.00432 0.52 0.01159 0.20 0.00501 

Lower 0.108 0.0024
1 

0.105 0.00259 0.31 0.00696 0.12 0.00301 

Fair Isle SPA 
 

13,332 
(11,175) 

Higher 1.374 0.0103
1 

1.238 0.01108 3.62 0.02700 2.78 0.02490 

Lower 0.824 0.0061
8 

0.743 0.00665 2.17 0.01626 1.67 0.01493 

Forth Islands SPA 
 

85,846 
(77,402) 

Higher 3.320 0.0038
7 

3.219 0.00416 283.75 0.33053 320.72 0.41435 

Lower 1.992 0.0023
2 

1.932 0.00250 174.29 0.20302 192.46 0.24865 

Foula SPA  8,468 
(7,635) 

Higher 0.331 0.0039
1 

0.321 0.00420 0.416 0.01089 0.78 0.01017 

Lower 0.199 0.0023
4 

0.192 0.00252 0.250 0.00653 0.46 0.00608 

Hoy SPA  860 
(775) 

Higher 0.075 0.0087
0 

0.073 0.00935 0.48 0.05629 0.32 0.04149 

Lower 0.045 0.0052
2 

0.044 0.00561 0.29 0.03344 0.19 0.02487 

North Caithness Cliffs 
SPA 

6,078 
(5,480) 

Higher 0.569 0.0093
7 

0.552 0.01007 50.27 0.82711 53.27 0.97204 
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Colony / SPA name Estimated 
population 

Scenario Project only Cumulative 

Adults  Immatures Adults  Immatures 

Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) Total 
impacts 

 

PPC (%) 

 Lower 0.342 0.0056
2 

0.331 0.00604 30.88 0.50811 31.96 0.58321 

Noss SPA 
 

2,348 
(2,117) 

Higher 0.095 0.0040
6 

0.092 0.00436 0.13 0.00540 0.12 0.00567 

Lower 0.057 0.0024
3 

0.055 0.00262 0.08 0.00324 0.07 0.00341 

Sule Skerry and Sule 
Stack SPA 

95,484 
(86,092) 

Higher 4.365 0.0045
7 

4.232 0.00492 279.37 0.29258 198.48 0.23055 

Lower 2.620 0.0027
4 

2.540 0.00295 119.06 0.12469 76.36 0.08870 

Regional population 271,746 
(244,170) 

Higher 13.751 0.0592 13.238 0.00592 778.59 0.28652 727.79 0.29807 

Lower 8.251 0.0032 7.944 0.00325 411.22 0.15132 383.18 0.15693 
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3.2.4 Herring gull 

3.2.4.1 Project-alone collision apportioning 

62. Herring gull apportioning factors (Table 3-1) were applied to the total collision estimate (Table 

2-1) predicted to affect herring gull during their breeding and non-breeding season (totals are 

estimated in Volume 3, Technical Appendix 9.2: Offshore Ornithology Collision Risk 

Modelling (CRM)). The resulting impact apportioned to each SPA along with the sum of all 

non-SPA colonies is presented in Table 3-26, this apportioned impact is then partitioned 

between adults and immatures in Table 3-27. That of all non-SPA colonies are presented in 

Non-SPA colony apportioning factors and impact apportioning.  

Table 3-26. Total herring gull collision estimates seasonally apportioned across all SPAs with 
connectivity to the Proposed Offshore Development’s Array Area and that of all non-SPA colonies 
summed. Values are rounded to 3 decimal places for display purposes only. 

Colony/ SPA Breeding Non-breeding 

Troup, Pennan and Lion's Heads 
SPA 

0.462 1.506 

Non-SPA colonies 0.031 0.100 

Regional population 0.493 1.606 

 

3.2.4.2 Project-alone collision impacts 

63. Apportioned mortalities were allocated to breeding adult and immatures by multiplying the 

impacts by the proportion of adults and the proportion of immature (i.e. 1 – proportion of 

adults – see Stable Age Structure Estimation), and by excluding sabbatical birds from the adult 

mortalities, accounting for a 35% sabbatical rate. That of all non-SPA colonies are presented 

in Non-SPA colony apportioning factors and impact apportioning.   

Table 3-27. Final herring gull collision impacts paritioned between adults and immatures for each 
SPA and for all non-SPA colonies. Values are rounded to 3 decimal places for display purposes only. 

Colony / SPA name Breeding Adult impacts Immatures impacts 
Breeding  Non-breeding  Total Breeding  Non-breeding  Total 

Troup, Pennan and Lion's 
Heads SPA 

0.176 0.574 0.75
0 

0.191 0.623 0.81
4 

Non-SPA colonies 0.012 0.038 0.05 0.013 0.041 0.05
4 

Regional population 0.188 0.612 0.8 0.204 0.664 0.86
8 

 

3.2.4.3 Cumulative collision impacts 

64. Following the methodology laid out in Section 2.4, the cumulative herring gull impacts to the 

Proposed Offshore Development’s regional population are summarised by SPA in  

65.  

66.  

67. Table 3-28 and by project in Table 3-29.  
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Table 3-28. Cumulative collision impacts to each SPA and all non-SPAs with connectivity to the 
Proposed Offshore Development Array Area. Values are rounded to 3 decimal places for display 
purposes only. 

 SPA Breeding Adults Immatures 

Breeding Non-breeding Total Breeding Non-
breeding 

Total 

Troup, Pennan and Lion's 
Heads SPA 

0.176 1.591 1.76
7 

0.191 0.645 0.836 

Non-SPA colonies 0.012 1.087 1.09
9 

0.013 0.942 0.954 

Regional population 0.188 2.678 2.86
6 

0.204 1.587 1.79 

 

Table 3-29. Each project’s contribution to the total cumulative collision impacts to the Proposed 
Offshore Development’s regional population. Values are rounded to 3 decimal places for display 
purposes only. Impacts from the Proposed Offshore Development are marked in bold. `-` presented 
where impacts not specified by RoyalHaskoning (2024), assumed to be 0. 

 Development Breeding Adults Immatures 

Breeding Non-breeding Total Breeding Non-
breeding 

Total 

Buchan 0.188 0.612 0.80
0 

0.204 0.664 0.868 

Caledonia 0.000 0.883 0.88
3 

0.000 0.922 0.922 

Green Volt - 0.029 0.02
9 

- - - 

Salamander 0.000 0.437 0.43
7 

0.000 0.000 0.000 

"Other Projects"* - 0.718 0.71
8 

- - - 

* Other Projects is the resolution of the data as provided by RoyalHaskoning (2024) 

 

3.2.4.4 Population viability analysis screening 

68. Based on the above estimated project-alone (Table 3-27) and cumulative (Table 3-28) 

mortality, the resulting percentage point change in mortality was calculated (Table 3-30). 

Project-alone PVA is required if the apportioned additional mortality rate increases the 

baseline mortality of breeding adults by 0.02%. Cumulative PVA is required if: (i) the 

apportioned project-alone additional mortality to breeding adult birds is 0.2 birds or greater 

per year, and (ii) combined cumulative impacts result in an increase to the baseline mortality 

of breeding adults of 0.02 percentage points or more. This results in one SPA meeting these 

thresholds for both project-alone and cumulative PVAs, along with PVAs for the regional 

population under both project-alone and cumulative assessment scenarios. 
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Table 3-30. Project alone and cumulative total herring gull collision impact in relation to the total estimated population. Estimated population size is 
reported as number of breeding adults, with the number of immatures in brackets (estimated using the proportion of adults in the populations). Additional 
mortality rate increase calculated by dividing the total impacts by the population of breeding adults and immatures respectively and presented as Percent 
point change (PPC). Values in bold highlight SPAs for which either project-alone or cumulative PVA is required based by the defined thresholds. Numbers 
are presented rounded to two and five decimal places for display purposes only. 

Colony / SPA name Estimated 
population 

Project only Cumulative 

Adults  Immatures Adults  Immatures 

Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) 

Troup, Pennan and Lion's Heads SPA 1,106  
(869) 

0.750 0.06782 0.814 0.10434 1.522 0.13759 0.836 0.09622 

Regional population 1,176 (924) 0.800 0.07115 0.868 0.10946 1.684 0.23174 0.949 0.20441 
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3.2.5 Kittiwake 

3.2.5.1 Project-alone matrix-based displacement apportioning 

69. Kittiwake apportioning factors (Table 3-1) were separately applied to the total upper and 

lower matrix-based displacement estimates (Table 2-1) for their breeding and non-breeding 

season (totals are estimated in Volume 3, Technical Appendix 9.3: Offshore Ornithology 

Distributional Responses). The resulting impact apportioned to each SPA along with the sum 

of all non-SPA colonies is presented in Table 3-31. 

70. That of all non-SPA colonies are presented in Non-SPA colony apportioning factors and impact 

apportioning. Unless replaced with a displacement estimate derived from SeabORD, this 

apportioned impact is then partitioned between adults and immatures in Table 3-32.  
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Table 3-31. Total kittiwake upper and lower matrix-based displacement mortality estimates 
seasonally apportioned across all SPAs with connectivity to the Proposed Offshore Development’s 
Array Area and that of all non-SPA colonies summed. Values are rounded to 3 decimal places for 
display purposes only 

Colony / SPA name Spring migration Breeding season Autumn migration 
Upper 

estimate 
Lower 

estimate 
Upper 

estimate 
Lower 

estimate 
Upper 

estimate 
Lower 

estimate 

Buchan Ness to Collieston 
Coast SPA 

0.107 0.036 0.295 0.098 0.027 0.009 

Calf of Eday SPA 0.006 0.002 0.002 0.001 0.002 0.001 

Cape Wrath SPA 0.003 0.001 0.016 0.005 0.001 0.000 

Copinsay SPA 0.006 0.002 0.007 0.002 0.001 0.000 

East Caithness Cliffs SPA 0.345 0.115 0.412 0.137 0.088 0.029 

Fair Isle SPA 0.007 0.002 0.006 0.002 0.002 0.001 

Farne Islands SPA 0.029 0.010 0.012 0.004 0.007 0.002 

Forth Islands SPA 0.026 0.009 0.031 0.010 0.007 0.002 

Foula SPA 0.003 0.001 0.002 0.001 0.001 0.000 

Fowlsheugh SPA 0.080 0.027 0.183 0.061 0.020 0.007 

Handa SPA 0.001 0.000 0.017 0.006 0.000 0.000 

Hermaness, Saxa Vord 
and Valla Field SPA 

0.003 0.001 0.000 0.000 0.001 0.000 

Hoy SPA 0.003 0.001 0.004 0.001 0.001 0.000 

Marwick Head SPA 0.004 0.001 0.012 0.004 0.001 0.000 

North Caithness Cliffs SPA 0.087 0.029 0.105 0.035 0.022 0.007 

North Rona and Sula Sgeir 
SPA 

0.000 0.000 0.002 0.001 0.000 0.000 

Noss SPA 0.004 0.001 0.000 0.000 0.001 0.000 

Rousay SPA 0.015 0.005 0.004 0.001 0.004 0.001 

St Abb's Head to Fast 
Castle SPA 

0.029 0.010 0.022 0.007 0.007 0.002 

Sumburgh Head SPA 0.002 0.001 0.002 0.001 0.000 0.000 

Troup, Pennan and Lion's 
Heads SPA 

0.127 0.042 0.345 0.115 0.032 0.011 

West Westray SPA 0.103 0.034 0.018 0.006 0.026 0.009 

Non-SPA colonies 0.597 0.199 0.150 0.050 0.152 0.051 

Regional population 1.588 0.529 1.647 0.549 0.405 0.135 

Kittiwake breeding season upper estimate used a 3% mortality rate, and lower estimate a 1% mortality rate. While the non-breeding season upper 
estimate used a 3% mortality rate and lower estimate a 1% mortality rate. 

 

3.2.5.2 Project-alone displacement impacts 

71. For each season, apportioned mortalities were partitioned between breeding adults and 

immatures by multiplying the impacts by the proportion of adults/immatures and by excluding 

sabbatical birds from the adult mortalities, accounting for a 10% sabbatical rate. However, for 

the six guillemot SPAs modelled in SeabORD, for those SPAs that breeding season adult 

displacement impacts was assessed using SeabORD, the resulting mortalities were those 

directly estimated by SeabORD with no further corrections unless SeabORD predicted a 

positive effect on survival, in which case a value of 0 was used. Immature estimates for the 

same SPA were derived from their matrix-based values. That of all non-SPA colonies are 

presented in Non-SPA colony apportioning factors and impact apportioning.  
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Table 3-32. Final kittiwake displacement impacts paritioned between adults and immatures for each SPA and for all non-SPA colonies. Values are rounded 
to 3 decimal places for display purposes only. 

Colony / SPA name Scenario Breeding Adults impacts Immatures impacts 
Spring 

migration 
Breeding season Autumn 

migration 
Total Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total 

SeabORD SPAs 

Buchan Ness to Collieston Coast SPA Higher 0.067 0.600 0.015 0.682 0.033 0.000 0.010 0.043 

Lower 0.022 0.600 0.005 0.627 0.011 0.000 0.003 0.014 

East Caithness Cliffs SPA Higher 0.216 0.800 0.050 1.065 0.105 0.000 0.032 0.138 

Lower 0.072 0.800 0.017 0.888 0.035 0.000 0.011 0.046 

Forth Islands SPA Higher 0.017 0.200 0.004 0.220 0.008 0.000 0.002 0.011 

Lower 0.006 0.200 0.001 0.207 0.003 0.000 0.001 0.004 

Fowlsheugh SPA Higher 0.050 1.800 0.012 1.861 0.024 0.000 0.008 0.032 

Lower 0.017 1.800 0.004 1.820 0.008 0.000 0.003 0.011 

North Caithness Cliffs SPA Higher 0.054 3.200 0.013  0.026 0.000 0.008 0.035 

Lower 0.018 3.200 0.004  0.009 0.000 0.003 0.012 

Troup, Pennan and Lion's Heads SPA Higher 0.079 1.400 0.018 1.498 0.039 0.000 0.012 0.051 

Lower 0.026 1.400 0.006 1.433 0.013 0.000 0.004 0.017 

SeabORD SPAs total Higher 0.482 8.000 0.111 8.593 0.236 0.000 0.073 0.308 

Lower 0.161 8.000 0.037 8.198 0.079 0.000 0.024 0.103 

Non-SeabORD SPAs 

Calf of Eday SPA Higher 0.004 0.001 0.001 0.006 0.002 0.001 0.001 0.003 

Lower 0.001 0.000 0.000 0.002 0.001 0.000 0.000 0.001 

Cape Wrath SPA Higher 0.001 0.010 0.000 0.011 0.002 0.005 0.001 0.008 

Lower 0.000 0.003 0.000 0.004 0.001 0.002 0.000 0.003 

Copinsay SPA Higher 0.004 0.004 0.001 0.009 0.002 0.002 0.001 0.004 

Lower 0.001 0.001 0.000 0.003 0.001 0.001 0.000 0.001 

Fair Isle SPA Higher 0.004 0.004 0.001 0.009 0.002 0.002 0.001 0.004 

Lower 0.001 0.001 0.000 0.003 0.001 0.001 0.000 0.001 

Farne Islands SPA Higher 0.018 0.007 0.004 0.030 0.009 0.004 0.003 0.015 

Lower 0.006 0.002 0.001 0.010 0.003 0.001 0.001 0.005 

Foula SPA Higher 0.002 0.001 0.000 0.003 0.001 0.001 0.000 0.002 
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Colony / SPA name Scenario Breeding Adults impacts Immatures impacts 
Spring 

migration 
Breeding season Autumn 

migration 
Total Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total 

Lower 0.001 0.000 0.000 0.001 0.000 0.000 0.000 0.001 

Handa SPA Higher 0.000 0.011 0.000 0.011 0.000 0.005 0.000 0.006 

Lower 0.000 0.004 0.000 0.004 0.000 0.002 0.000 0.002 

Hermaness, Saxa Vord and Valla Field 
SPA 

Higher 0.002 0.000 0.000 0.003 0.001 0.000 0.000 0.001 

Lower 0.001 0.000 0.000 0.001 0.000 0.000 0.000 0.000 

Hoy SPA Higher 0.002 0.002 0.000 0.005 0.001 0.001 0.000 0.002 

Lower 0.001 0.001 0.000 0.002 0.000 0.000 0.000 0.001 

Marwick Head SPA Higher 0.003 0.008 0.001 0.011 0.001 0.004 0.000 0.005 

Lower 0.001 0.003 0.000 0.004 0.000 0.001 0.000 0.002 

North Rona and Sula Sgeir SPA Higher 0.000 0.001 0.000 0.001 0.000 0.001 0.000 0.001 

Lower 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Noss SPA Higher 0.003 0.000 0.001 0.004 0.001 0.000 0.000 0.002 

Lower 0.001 0.000 0.000 0.001 0.000 0.000 0.000 0.001 

Rousay SPA Higher 0.009 0.003 0.002 0.014 0.005 0.001 0.001 0.007 

Lower 0.003 0.001 0.001 0.005 0.002 0.000 0.000 0.002 

St Abb's Head to Fast Castle SPA Higher 0.018 0.014 0.004 0.036 0.009 0.007 0.003 0.018 

Lower 0.006 0.005 0.001 0.012 0.003 0.002 0.001 0.006 

Sumburgh Head SPA Higher 0.001 0.002 0.000 0.003 0.001 0.001 0.000 0.001 

Lower 0.000 0.001 0.000 0.001 0.000 0.000 0.000 0.000 

West Westray SPA Higher 0.064 0.011 0.015 0.090 0.031 0.005 0.010 0.031 

Lower 0.021 0.004 0.005 0.030 0.010 0.002 0.003 0.010 

Non-SPA colonies Higher 0.373 0.094 0.086 0.553 0.183 0.045 0.056 0.284 

Lower 0.124 0.031 0.029 0.184 0.061 0.015 0.019 0.095 

Non-SeabORD SPAs total Higher 0.509 0.173 0.118 0.799 0.251 0.084 0.078 0.412 

Lower 0.170 0.058 0.039 0.266 0.084 0.028 0.026 0.137 

Regional population (SeabORD + non-
SeabORD SPAs) 

Higher 0.991 8.173 0.229 9.392 0.486 0.084 0.151 0.721 

Lower 0.330 8.058 0.076 8.464 0.162 0.028 0.050 0.240 
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3.2.5.3 Project-alone collision apportioning 

72. Kittiwake apportioning factors (Table 3-1) were applied to the total collision estimate (Table 

2-1) predicted to affect kittiwake during their breeding and non-breeding seasons (totals are 

estimated in Volume 3, Technical Appendix 9.2: Offshore Ornithology Collision Risk 

Modelling (CRM)). The resulting impact apportioned to each SPA along with the sum of all 

non-SPA colonies is presented in Table 3-33. This apportioned impact is then partitioned 

between adults and immatures in Table 3-34. That of all non-SPA colonies are presented in 

Non-SPA colony apportioning factors and impact apportioning.  

Table 3-33. Total kittiwake collision mortality estimate seasonally apportioned across all SPAs with 
connectivity to the Proposed Offshore Development’s Array Area and that of all non-SPA colonies 
summed. Values are rounded to 3 decimal places for display purposes only. 

Colony / SPA name Spring 
migration  

Breeding 
season 

Autumn 
migration 

Buchan Ness to Collieston Coast SPA 0.105 0.626 0.039 

Calf of Eday SPA 0.006 0.004 0.002 

Cape Wrath SPA 0.003 0.034 0.002 

Copinsay SPA 0.006 0.014 0.002 

East Caithness Cliffs SPA 0.339 0.876 0.126 

Fair Isle SPA 0.006 0.012 0.002 

Farne Islands SPA 0.029 0.025 0.011 

Forth Islands SPA 0.026 0.066 0.010 

Foula SPA 0.003 0.005 0.001 

Fowlsheugh SPA 0.078 0.389 0.029 

Handa SPA 0.000 0.037 0.000 

Hermaness, Saxa Vord and Valla Field SPA 0.003 0.000 0.001 

Hoy SPA 0.003 0.008 0.001 

Marwick Head SPA 0.004 0.025 0.002 

North Caithness Cliffs SPA 0.085 0.223 0.032 

North Rona and Sula Sgeir SPA 0.000 0.004 0.000 

Noss SPA 0.004 0.001 0.002 

Rousay SPA 0.015 0.009 0.005 

St Abb's Head to Fast Castle SPA 0.029 0.047 0.011 

Sumburgh Head SPA 0.002 0.005 0.001 

Troup, Pennan and Lion's Heads SPA 0.125 0.732 0.046 

West Westray SPA 0.101 0.038 0.037 

Non-SPA colonies 0.587 0.318 0.218 

Regional population 1.559 3.497 0.580 

 

3.2.5.4 Project-alone collision impacts 

73. For each season, apportioned mortalities were partitioned between breeding adults and 

immatures by multiplying the impacts by the proportion of adults/immatures and by excluding 

sabbatical birds from the adult mortalities, accounting for a 10% sabbatical rate. That of all 

non-SPA colonies are presented Non-SPA colony apportioning factors and impact 

apportioning.  
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Table 3-34. Final kittiwake collision impacts paritioned between adults and immatures for each SPA and for all non-SPA colonies. Values are rounded to 3 
decimal places for display purposes only. 

Colony / SPA name Breeding Adult impacts Immature impacts 
Spring 

migration  
Breeding 
season 

Autumn 
migration 

Total Spring 
migration  

Breeding 
season 

Autumn 
migration 

Total 

Buchan Ness to Collieston 
Coast SPA 

0.066 0.392 0.022 0.480 0.032 0.190 0.014 0.032 

Calf of Eday SPA 0.004 0.002 0.001 0.007 0.002 0.001 0.001 0.002 

Cape Wrath SPA 0.001 0.022 0.000 0.023 0.002 0.010 0.001 0.002 

Copinsay SPA 0.003 0.009 0.001 0.014 0.002 0.004 0.001 0.002 

East Caithness Cliffs SPA 0.212 0.549 0.071 0.832 0.103 0.266 0.046 0.103 

Fair Isle SPA 0.004 0.008 0.001 0.013 0.002 0.004 0.001 0.002 

Farne Islands SPA 0.018 0.015 0.006 0.040 0.009 0.007 0.004 0.009 

Forth Islands SPA 0.016 0.041 0.005 0.063 0.008 0.020 0.004 0.008 

Foula SPA 0.002 0.003 0.001 0.005 0.001 0.001 0.000 0.001 

Fowlsheugh SPA 0.049 0.243 0.016 0.309 0.024 0.118 0.011 0.024 

Handa SPA 0.000 0.023 0.000 0.023 0.000 0.011 0.000 0.000 

Hermaness, Saxa Vord and 
Valla Field SPA 

0.002 0.000 0.001 0.003 0.001 0.000 0.000 0.001 

Hoy SPA 0.002 0.005 0.001 0.008 0.001 0.002 0.000 0.001 

Marwick Head SPA 0.003 0.016 0.001 0.020 0.001 0.008 0.001 0.001 
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Colony / SPA name Breeding Adult impacts Immature impacts 
Spring 

migration  
Breeding 
season 

Autumn 
migration 

Total Spring 
migration  

Breeding 
season 

Autumn 
migration 

Total 

North Caithness Cliffs SPA 0.053 0.140 0.018 0.211 0.026 0.068 0.012 0.026 

North Rona and Sula Sgeir 
SPA 

0.000 0.003 0.000 0.003 0.000 0.001 0.000 0.000 

Noss SPA 0.003 0.001 0.001 0.004 0.001 0.000 0.001 0.001 

Rousay SPA 0.009 0.006 0.003 0.018 0.005 0.003 0.002 0.005 

St Abb's Head to Fast Castle 
SPA 

0.018 0.029 0.006 0.053 0.009 0.014 0.004 0.009 

Sumburgh Head SPA 0.001 0.003 0.000 0.005 0.001 0.002 0.000 0.001 

Troup, Pennan and Lion's 
Heads SPA 

0.078 0.458 0.026 0.563 0.038 0.222 0.017 0.038 

West Westray SPA 0.063 0.023 0.021 0.108 0.031 0.011 0.014 0.031 

Non-SPA colonies 0.367 0.199 0.123 0.689 0.179 0.097 0.080 0.356 

Regional population 0.974 2.190 0.328 3.492 0.478 1.063 0.215 1.756 
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3.2.5.5 Cumulative displacement impacts 

74. Following the methodology laid out in Section 2.4, the cumulative kittiwake displacement 

impacts to the Proposed Offshore Development’s regional population are summarised by SPA 

in Table 3-35 and by project in Table 3-36.
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Table 3-35. Cumulative displacement impacts to each SPA and all non-SPAs with connectivity to the Proposed Offshore Development Array Area. Values 
are rounded to 3 decimal places for display purposes only. 

Colony / SPA name Scenario Breeding Adult impacts Immatures impacts 
Spring migration Breeding 

season 
Autumn 

migration 
Total Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total 

Buchan Ness to Collieston Coast SPA Higher 18.543 24.606 14.068 57.217 8.160 10.849 8.177 27.186 

Lower 6.236 12.107 4.695 23.038 2.719 5.766 2.729 11.214 

Calf of Eday SPA Higher 1.094 0.044 0.834 1.972 0.486 0.028 0.486 1.001 

Lower 0.366 0.015 0.277 0.659 0.162 0.012 0.162 0.336 

Cape Wrath SPA Higher 0.262 1.591 0.194 2.047 0.449 1.290 0.834 2.574 

Lower 0.085 0.526 0.064 0.675 0.150 0.442 0.278 0.870 

Copinsay SPA Higher 1.452 0.148 0.750 2.351 0.437 0.079 0.437 0.953 

Lower 0.330 0.049 0.250 0.628 0.146 0.035 0.146 0.326 

East Caithness Cliffs SPA Higher 59.669 106.148 45.239 211.05
6 

26.254 12.363 26.287 64.904 

Lower 20.069 38.464 15.097 73.630 8.764 4.425 8.774 21.963 

Fair Isle SPA Higher 1.168 0.059 0.860 2.087 0.501 0.020 0.501 1.022 

Lower 0.378 0.019 0.286 0.683 0.167 0.009 0.167 0.343 

Farne Islands SPA Higher 5.125 9.249 3.859 18.233 2.021 0.680 2.242 4.943 

Lower 1.713 3.420 1.288 6.421 0.675 0.258 0.748 1.681 

Forth Islands SPA Higher 4.592 28.678 3.475 36.745 2.021 2.387 2.024 6.432 

Lower 1.544 12.090 1.160 14.794 0.675 0.842 0.675 2.192 

Foula SPA Higher 0.590 0.023 0.357 0.971 0.208 0.012 0.210 0.429 

Lower 0.163 0.024 0.119 0.305 0.069 0.005 0.070 0.144 

Fowlsheugh SPA Higher 14.297 70.179 10.479 94.955 6.075 7.959 6.088 20.122 

Lower 4.645 29.342 3.496 37.483 2.028 3.098 2.032 7.158 

Handa SPA Higher 0.045 0.337 0.034 0.416 0.079 0.281 0.150 0.509 

Lower 0.015 0.112 0.011 0.138 0.026 0.109 0.050 0.185 

Hermaness, Saxa Vord and Valla Field SPA Higher 0.573 0.001 0.433 1.007 0.247 0.001 0.250 0.498 

Lower 0.191 0.000 0.144 0.336 0.082 0.000 0.083 0.166 

Hoy SPA Higher 0.589 0.158 0.446 1.193 0.253 0.107 0.254 0.614 

Lower 0.196 0.067 0.148 0.412 0.084 0.037 0.085 0.206 

Marwick Head SPA Higher 0.775 0.345 0.587 1.707 0.335 0.204 0.337 0.876 
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Colony / SPA name Scenario Breeding Adult impacts Immatures impacts 
Spring migration Breeding 

season 
Autumn 

migration 
Total Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total 

Lower 0.258 0.180 0.195 0.633 0.112 0.073 0.112 0.297 

North Caithness Cliffs SPA Higher 15.117 11.894 11.389 38.399 6.606 2.211 6.617 15.434 

Lower 5.225 8.177 3.801 17.203 2.205 0.778 2.208 5.191 

North Rona and Sula Sgeir SPA Higher 0.030 0.022 0.023 0.075 0.053 0.021 0.100 0.174 

Lower 0.010 0.007 0.008 0.025 0.018 0.007 0.033 0.058 

Noss SPA Higher 0.747 0.006 0.566 1.320 0.322 0.003 0.325 0.649 

Lower 0.249 0.006 0.188 0.443 0.107 0.001 0.108 0.217 

Rousay SPA Higher 2.592 0.075 1.969 4.636 1.133 0.042 1.137 2.313 

Lower 0.866 0.041 0.656 1.564 0.378 0.016 0.379 0.773 

St Abb's Head to Fast Castle SPA Higher 5.050 97.234 3.798 106.08
2 

2.215 4.276 2.219 8.710 

Lower 1.684 32.949 1.266 35.899 0.739 1.471 0.741 2.951 

Sumburgh Head SPA Higher 0.302 0.063 0.229 0.593 0.134 0.029 0.135 0.298 

Lower 0.101 0.069 0.076 0.246 0.045 0.013 0.045 0.103 

Troup, Pennan and Lion's Heads SPA Higher 22.162 25.656 16.684 64.502 9.683 5.447 9.692 24.822 

Lower 7.370 21.647 5.568 34.585 3.232 2.518 3.235 8.985 

West Westray SPA Higher 17.849 0.722 13.438 32.009 7.787 0.286 7.804 15.877 

Lower 5.951 0.346 4.480 10.777 2.596 0.109 2.601 5.306 

Non-SPA colonies Higher 25.270 49.138 18.250 92.658 10.761 6.752 10.368 27.880 

Lower 8.464 20.065 6.090 34.619 3.592 2.660 3.461 9.713 

Regional population Higher 197.896 426.376 147.959 772.23
1 

86.220 55.327 86.673 228.22
0 

Lower 66.109 179.721 49.366 295.19
6 

28.770 22.684 28.923 80.378 
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Table 3-36. Each project’s contribution to the total cumulative displacement impact to the Proposed Offshore Development’s regional population. Values 
are rounded to 3 decimal places for display purposes only. Impacts from the Proposed Offshore Development are marked in bold. `-` presented where 
impacts not specified by RoyalHaskoning (2024), assumed to be 0. 

Development Scenario Breeding Adult impacts Immatures impacts 
Spring migration Breeding 

season 
Autumn 

migration 
Total Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total 

Aberdeen Higher 0.052 - 0.024 0.076 0.023 - 0.014 0.037 

Lower 0.017 - 0.008 0.025 0.008 - 0.005 0.012 

Beatrice Higher 2.521 18.354 1.900 22.775 1.113 1.886 1.128 4.127 

Lower 0.840 6.118 0.633 7.592 0.371 0.629 0.376 1.376 

Berwick Bank Higher 31.214 152.952 19.116 203.28
2 

13.773 5.268 11.356 30.398 

Lower 10.405 50.984 6.372 67.761 4.591 1.756 3.785 10.133 

Blyth Demo Higher 1.678 - 1.264 2.942 0.740 - 0.751 1.491 

Lower 0.559 - 0.421 0.981 0.247  0.250 0.497 

Buchan Higher 0.9912 22.8528 0.2291 24.073
1 

0.4863 0.0839 0.1505 0.7207 

Lower 0.3304 8.0576 0.0764 8.4644 0.1621 0.0280 0.0502 0.2402 

Caledonia Higher 0.529 17.254 1.850 19.633 - - - - 

Lower 0.176 5.751 0.617 6.544 - - - - 

Cenos Higher 0.207 1.501 0.163 1.872 0.093 0.088 0.096 0.277 

Lower 0.069 0.500 0.054 0.624 0.031 0.029 0.032 0.092 

Dogger Bank A and B Higher 35.105 - 5.894 40.998 15.490 - 3.501 18.991 

Lower 11.702 - 1.965 13.666 5.163 - 1.167 6.330 

Dogger Bank C and Sofia Higher 26.767 - 3.726 30.493 11.811 - 2.213 14.025 

Lower 8.922 - 1.242 10.164 3.937 - 0.738 4.675 

Dogger Bank South (PEIR) Higher 37.784 - 3.743 41.527 16.673 - 2.224 18.896 

Lower 12.595 - 1.248 13.842 5.558 - 0.741 6.299 

East Anglia THREE Higher 2.968 - 5.841 8.809 1.310 - 3.470 4.779 

Lower 0.989 - 1.947 2.936 0.437 - 1.157 1.593 

East Anglia ONE Higher 1.719 - 1.978 3.697 0.758 - 1.175 1.934 

Lower 0.573 - 0.659 1.232 0.253 - 0.392 0.645 

East Anglia ONE North Higher 0.986 - 0.272 1.258 0.435 - 0.161 0.597 
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Development Scenario Breeding Adult impacts Immatures impacts 
Spring migration Breeding 

season 
Autumn 

migration 
Total Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total 

Lower 0.329 - 0.091 0.419 0.145 - 0.054 0.199 

East Anglia TWO Higher 0.683 - 0.217 0.899 0.301 - 0.129 0.430 

Lower 0.228 - 0.072 0.300 0.100 - 0.043 0.143 

Five Estuaries Higher 0.190 - 0.356 0.546 0.084 - 0.212 0.296 

Lower 0.063 - 0.119 0.182 0.028 - 0.071 0.099 

Green Volt Higher 0.1092 0.5970 0.1473 0.8536 0.0483 0.3122 0.0883 0.4488 

Lower 0.0364 0.1990 0.0491 0.2845 0.0161 0.1041 0.0294 0.1496 

Hornsea FOUR Higher 5.954 - 6.163 12.118 2.627 - 3.661 6.289 

Lower 1.985 - 2.054 4.039 0.876 - 1.220 2.096 

Hornsea Project ONE Higher 1.739 - 53.778 55.517 0.767 - 31.948 32.715 

Lower 0.580 - 17.926 18.506 0.256 - 10.649 10.905 

Hornsea Project THREE Higher 8.605 - 4.356 12.961 3.797 - 2.588 6.385 

Lower 2.868 - 1.452 4.320 1.266 - 0.863 2.128 

Hornsea Project TWO Higher 4.478 - 2.475 6.954 1.976 - 1.470 3.447 

Lower 1.493 - 0.825 2.318 0.659 - 0.490 1.149 

Inch Cape Higher 2.424 18.354 1.826 22.604 1.070 1.530 1.085 3.684 

Lower 0.808 6.118 0.609 7.535 0.357 0.510 0.362 1.228 

Kincardine Higher 0.000 3.059 0.000 3.059 0.000 - 0.000 0.000 

Lower 0.000 1.020 0.000 1.020 0.000 - 0.000 0.000 

Moray East Higher 0.000 42.827 0.000 42.827 0.000 4.419 0.000 4.419 

Lower 0.000 14.276 0.000 14.276 0.000 1.473 0.000 1.473 

Moray West Higher 2.435 52.004 2.511 56.950 1.075 5.370 1.492 7.937 

Lower 0.812 17.335 0.837 18.983 0.358 1.790 0.497 2.646 

Muir Mhòr Higher 3.551 19.873 0.216 23.640 0.558 15.751 0.043 16.352 

Lower 1.254 36.970 0.069 38.294 0.186 5.252 0.014 5.452 

Neart na Gaoithe Higher 0.315 14.561 3.444 18.320 0.139 1.224 2.046 3.409 

Lower 0.105 4.854 1.148 6.107 0.046 0.408 0.682 1.136 

Norfolk Boreas Higher 2.152 - 4.401 6.552 0.950 - 2.614 3.564 

Lower 0.717 - 1.467 2.184 0.317 - 0.871 1.188 

Norfolk Vanguard Higher 2.934 - 1.565 4.499 1.295 - 0.930 2.224 
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Development Scenario Breeding Adult impacts Immatures impacts 
Spring migration Breeding 

season 
Autumn 

migration 
Total Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total 

Lower 0.978 - 0.522 1.500 0.432 - 0.310 0.741 

North Falls (PEIR) Higher 2.777 - 1.373 4.149 1.225 - 0.815 2.041 

Lower 0.926 - 0.458 1.383 0.408 - 0.272 0.680 

Ossian Higher 0.966 17.773 0.730 19.469 0.489 1.223 0.493 2.206 

Lower 0.386 5.824 0.292 6.503 0.190 0.422 0.197 0.809 

Outer Dowsing Higher 3.991 - 8.895 12.886 1.761 - 5.284 7.045 

Lower 1.330 - 2.965 4.295 0.587 - 1.761 2.348 

PFOWF Higher 0.093 3.343 0.202 3.638 0.041 0.058 0.120 0.219 

Lower 0.031 2.848 0.067 2.946 0.014 0.019 0.040 0.073 

Rampion 2 Higher 0.648 - 0.166 0.814 0.286 - 0.098 0.385 

Lower 0.216 - 0.055 0.271 0.095 - 0.033 0.128 

Salamander Higher - 22.933 0.701 23.634 - 10.193 0.310 10.503 

Lower - 7.642 0.234 7.876 - 7.642 0.103 7.745 

Seagreen Higher 5.183 27.192 3.905 36.280 2.287 2.379 2.320 6.986 

Lower 1.728 9.064 1.302 12.093 0.762 0.793 0.773 2.329 

SEP & DEP Higher 2.758 - 2.530 5.288 1.217 - 1.503 2.720 

Lower 0.919 - 0.843 1.763 0.406 - 0.501 0.907 

Triton Knoll Higher 0.512 - 0.567 1.080 0.226 - 0.337 0.563 

Lower 0.171 - 0.189 0.360 0.075 - 0.112 0.188 

West of Orkney Higher 2.874 5.626 1.436 9.935 1.293 5.543 0.846 7.683 

Lower 0.967 1.856 0.479 3.302 0.435 1.829 0.282 2.546 
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3.2.5.6 Cumulative collision impacts 

75. Following the methodology laid out in Section 2.4, the cumulative kittiwake collision impacts 

to the Proposed Offshore Development’s regional population are summarised by SPA in Table 

3-37 and by project in Table 3-38.
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Table 3-37. Cumulative collision impacts to each SPA and all non-SPAs with connectivity to the Proposed Offshore Development Array Area. Values are 
rounded to 3 decimal places for display purposes only. 

Colony / SPA name Breeding Adult impacts Immature impacts 
Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total Spring 
migration 

Breeding 
season 

Autumn 
migration 

Total 

Buchan Ness to Collieston Coast SPA 22.322 38.492 15.219 76.033 9.857 16.193 8.947 34.996 

Calf of Eday SPA 1.300 0.047 0.894 2.241 0.592 0.047 0.535 1.174 

Cape Wrath SPA 0.292 2.536 0.201 3.029 0.549 3.578 0.908 5.035 

Copinsay SPA 1.170 0.175 0.804 2.149 0.535 0.167 0.482 1.184 

East Caithness Cliffs SPA 71.682 88.132 48.667 208.481 31.608 25.043 28.577 85.228 

Fair Isle SPA 1.341 0.074 0.922 2.337 0.610 0.059 0.551 1.220 

Farne Islands SPA 6.113 22.986 4.154 33.253 2.649 0.570 2.441 5.660 

Forth Islands SPA 5.528 43.725 3.759 53.012 2.450 3.806 2.223 8.480 

Foula SPA 0.586 0.026 0.381 0.992 0.244 0.019 0.224 0.487 

Fowlsheugh SPA 16.649 132.814 11.360 160.823 7.946 15.745 6.671 30.363 

Handa SPA 0.053 0.491 0.036 0.580 0.093 0.452 0.160 0.705 

Hermaness, Saxa Vord and Valla Field SPA 0.685 0.001 0.471 1.156 0.292 0.001 0.267 0.559 

Hoy SPA 0.707 0.244 0.486 1.438 0.296 0.242 0.271 0.809 

Marwick Head SPA 0.926 0.618 0.637 2.180 0.393 0.499 0.359 1.251 

North Caithness Cliffs SPA 18.070 19.162 12.313 49.546 7.989 5.354 7.236 20.579 

North Rona and Sula Sgeir SPA 0.035 0.039 0.024 0.099 0.062 0.037 0.107 0.206 

Noss SPA 0.893 0.005 0.614 1.513 0.378 0.004 0.346 0.728 

Rousay SPA 3.093 0.099 2.126 5.319 1.351 0.098 1.230 2.679 

St Abb's Head to Fast Castle SPA 6.043 220.327 4.115 230.484 2.678 8.451 2.432 13.560 

Sumburgh Head SPA 0.356 0.066 0.244 0.666 0.157 0.047 0.144 0.347 

Troup, Pennan and Lion's Heads SPA 26.409 23.533 17.945 67.886 11.666 12.700 10.539 34.905 

West Westray SPA 21.327 0.927 14.540 36.795 9.392 0.632 8.533 18.557 

Non-SPA colonies 28.169 73.648 18.629 120.447 12.077 5.184 11.071 28.332 

Regional population 233.749 668.167 158.541 1060.459 103.864 98.928 94.254 297.044 
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Table 3-38. Each projects’ contribution to the total cumulative collision impact to the Proposed Offshore Development’s regional population. Values are 
rounded to 3 decimal places for display purposes only. Impacts from the Proposed Offshore Development are marked in bold. ̀ -` presented where impacts 
not specified by RoyalHaskoning (2024), assumed to be 0. 

Colony / SPA name Breeding Adult impacts Immatures impacts 
Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total Spring 
migration 

Breeding 
season 

Autumn 
migration 

Total 

Aberdeen  0.135 4.759 0.488 5.382 0.059 0.398 0.290 0.747 

Beatrice 3.511 23.409 0.648 27.568 1.548 2.175 0.385 4.107 

Berwick Bank 32.798 360.988 26.228 420.014 14.456 11.701 15.581 41.738 

Blyth Demo 0.224 - 0.253 0.478 0.099 - 0.150 0.249 

Buchan 0.974 2.190 0.328 3.492 0.478 1.031 0.215 1.725 

Caledonia 1.678 26.179 1.868 29.725 0.751 25.795 1.107 27.653 

Cenos 1.188 6.416 0.935 8.540 0.534 0.375 0.549 1.458 

Dogger Bank A + B 47.360 - 14.853 62.213 20.875 - 8.823 29.698 

Dogger Bank C + Sofia 34.775 - 9.979 44.754 15.327 - 5.928 21.255 

Dogger Bank South (PEIR) 37.896 - 9.563 47.458 16.654 - 5.681 22.335 

Dudgeon 0.000 - 0.000 0.000 0.000 - 0.000 0.000 

East Anglia One 5.062 - 11.906 16.968 2.231 - 7.073 9.304 

East Anglia ONE North 0.641 - 1.118 1.759 0.283 - 0.664 0.947 

East Anglia THREE 4.922 - 6.227 11.149 2.169 - 3.699 5.869 

East Anglia TWO 1.356 - 0.745 2.101 0.598 - 0.443 1.040 

Five Estuaries  1.391 - 1.496 2.886 0.613 - 0.889 1.502 

Galloper 2.143 - 1.286 3.429 0.945 - 0.764 1.708 

Greater Gabbard 1.828 - 1.650 3.478 0.806 - 0.980 1.786 

Green Volt 0.519 2.149 0.654 3.322 0.229 - 0.392 0.621 

Gunfleet Sands 0.000 - 0.000 0.000 0.000 - 0.000 0.000 

Hornsea FOUR 0.843 - 1.919 2.762 0.371 - 1.140 1.511 

Hornsea Project ONE 0.583 - 1.069 1.652 0.257 - 0.635 0.892 

Hornsea Project THREE 5.618 - 5.311 10.928 2.476 - 3.155 5.631 

Hornsea Project TWO 0.481 - 0.990 1.471 0.212 - 0.588 0.800 

Humber Gateway 0.131 - 0.151 0.281 0.058 - 0.090 0.147 

Hywind 0.144 11.289 0.099 11.532 0.064 - 0.059 0.122 

Inch Cape 1.099 15.656 3.589 20.344 0.485 1.648 2.132 4.265 
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Colony / SPA name Breeding Adult impacts Immatures impacts 
Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total Spring 
migration 

Breeding 
season 

Autumn 
migration 

Total 

Kentish Flats 0.112 - 0.099 0.211 0.049 - 0.059 0.108 

Kentish Flats Ext 0.353 - 0.000 0.353 0.155 - 0.000 0.155 

Kincardine 0.160 11.984 0.990 13.135 0.071 0.692 0.588 1.351 

Lincs 0.112 - 0.132 0.244 0.049 - 0.078 0.128 

Lond Array 0.110 - 0.097 0.207 0.049 - 0.057 0.106 

Lynn & Inner Dowsing 0.000 - 0.000 0.000 0.000 - 0.000 0.000 

Methil 0.000 1.512 0.000 1.512 0.000 0.032 0.000 0.032 

Moray East 0.916 13.184 0.276 14.376 0.404 1.225 0.164 1.793 

Moray West 1.283 46.914 3.175 51.372 0.565 4.358 1.886 6.810 

Muir Mhòr 2.646 25.661 0.228 28.535 1.919 33.218 0.150 35.287 

Neart na Gaoithe - 4.177 - 4.177 - 0.352 - 0.352 

NnG 0.366 - 2.347 2.713 0.162 - 1.394 1.556 

Norfolk Boreas 2.180 - 4.445 6.625 0.961 - 2.641 3.602 

Norfolk Vanguard 3.536 - 2.264 5.800 1.559 - 1.345 2.904 

North Falls (PEIR) 3.500 - 2.637 6.136 1.543 - 1.566 3.109 

Ossian 1.155 17.240 0.746 19.140 0.585 1.187 0.504 2.275 

Outer Dowsing - 0.340 - 0.340 - - - - 

Outer Dowsing  0.655 - 0.531 1.187 0.289 - 0.316 0.604 

PFOWF 0.000 4.983 0.138 5.121 0.000 1.580 0.082 1.662 

Race Bank 0.529 - 1.549 2.078 0.233 - 0.920 1.153 

Rampion 3.261 - 2.818 6.078 1.437 - 1.674 3.111 

Rampion 2 4.346 - 1.856 6.202 1.916 - 1.103 3.018 

Salamander 0.099 10.061 0.378 10.538 0.044 4.472 0.223 4.739 

Scroby Sands 0.000 - 0.000 0.000 0.000 - 0.000 0.000 

Seagreen - 47.823 - 47.823 - 5.000 - 5.000 

SeaGreen (Alpha & Bravo) 14.210 - 19.646 33.856 6.263 - 11.671 17.934 

SEP & DEP 0.227 - 0.816 1.043 0.100 - 0.485 0.585 

Sheringham Shoal 0.000 - 0.000 0.000 0.000 - 0.000 0.000 

Teesside 0.338 - 2.230 2.568 0.149 - 1.324 1.474 

Thanet 0.029 - 0.025 0.054 0.013 - 0.015 0.028 
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Colony / SPA name Breeding Adult impacts Immatures impacts 
Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total Spring 
migration 

Breeding 
season 

Autumn 
migration 

Total 

Triton Knoll 2.643 - 5.554 8.197 1.165 - 3.299 4.464 

West of Orkney 5.713 10.047 3.254 19.014 2.571 9.900 1.917 14.388 

Westermost Rough 0.016 - 0.022 0.038 0.007 - 0.013 0.020 
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3.2.5.7 Population viability analysis screening 

76. Based on the above estimated project-alone (Table 3-33 and Table 3-34) and cumulative 

mortality (Table 3-35 and Table 3-37), the resulting percentage point change in mortality was 

calculated (Table 3-39). The higher scenario total impact represents the annual higher 

displacement estimate plus the annual collision estimate, and the lower scenario the annual 

lower displacement estimate plus the annual collision estimate. Project only PVA is required if 

the apportioned additional mortality rate increases the baseline mortality of breeding adults 

by 0.02%. Cumulative PVA is required if: (i) the apportioned project-alone additional mortality 

to breeding adult birds is 0.2 birds or greater per year, and (ii) combined cumulative impacts 

result in an increase to the baseline mortality of breeding adults of 0.02 percentage points or 

more. As a result, PVAs are deemed necessary for project-alone impacts to North Caithness 

Cliffs, whereas cumulative impacts will be assessed for seven SPAs with PVAs, in addition to 

the regional population. 
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Table 3-39. Project alone and cumulative total impacts in relation to the total estimated population. Estimated population size is reported as number of 
breeding adults, with the number of immatures in brackets (estimated using the proportion of adults in the populations). Additional mortality rate increase 
calculated by dividing the total impacts by the population of breeding adults and immatures respectively and presented as Percent point change (PPC). 
Values in bold highlight SPAs for which either project-alone or cumulative PVA is required based by the defined thresholds.  

Colony / SPA name Estimated 
population 

Scenario Project only Cumulative 

Adults Immatures Adults  Immatures 

Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) 

Buchan Ness to Collieston 
Coast SPA 

27,094  
(11,834) 

Higher 1.162 0.00429 0.280 0.00236 134.06 0.4955 62.182 0.5254 

Lower 1.107 0.00409 0.251 0.00212 99.88 0.3686 46.211 0.3905 

Calf of Eday SPA 290  
(127) 

Higher 0.013 0.00465 0.007 0.00548 4.213 1.4526 2.175 1.7170 

Lower 0.009 0.00327 0.005 0.00386 2.910 0.9999 1.510 1.1921 

Cape Wrath SPA 6,520  
(2,848) 

Higher 0.034 0.00052 0.022 0.00076 5.08 0.0779 7.609 0.2672 

Lower 0.027 0.00041 0.016 0.00057 3.704 0.0568 5.905 0.2074 

Copinsay SPA 592  
(259) 

Higher 0.022 0.00378 0.011 0.00434 4.500 0.7601 2.137 0.8265 

Lower 0.017 0.00280 0.008 0.00322 2.777 0.4691 1.511 0.5843 

East Caithness Cliffs SPA 52,702  
(23,019) 

Higher 1.897 0.00360 0.554 0.00241 419.54 0.82087 150.13 0.65220 

Lower 1.720 0.00326 0.462 0.00201 282.11 0.53529 107.19 0.46566 

Fair Isle SPA 896  
(391) 

Higher 0.022 0.00243 0.011 0.00281 4.424 0.4937 2.242 0.5729 

Lower 0.016 0.00178 0.008 0.00206 3.020 0.3370 1.563 0.3993 

Farne Islands SPA 7,166  
(3,130) 

Higher 0.069 0.00097 0.036 0.00114 48.079 0.6709 10.603 0.3388 

Lower 0.050 0.00069 0.025 0.00081 36.267 0.5061 7.341 0.2345 

Forth Islands SPA 
 

13,708  
(5,987) 

Higher 0.284 0.00207 0.042 0.00071 85.856 0.6263 14.912 0.2491 

Lower 0.270 0.00197 0.035 0.00059 63.304 0.4618 10.671 0.1782 

Foula SPA 850  
(371) 

Higher 0.009 0.00102 0.004 0.00118 1.963 0.2309 0.916 0.2467 

Lower 0.006 0.00074 0.003 0.00086 1.298 0.1527 0.631 0.1700 

Fowlsheugh SPA 40,156  
(17,539) 

Higher 2.170 0.00540 0.185 0.00105 253.803 0.6320 50.485 0.2878 

Lower 2.129 0.00530 0.163 0.00093 196.931 0.4904 37.521 0.2139 

Handa SPA 9,178  
(4,009) 

Higher 0.034 0.00037 0.017 0.00044 0.996 0.0109 1.214 0.0303 

Lower 0.027 0.00029 0.014 0.00034 0.718 0.0078 0.890 0.0222 

Hermaness, Saxa Vord and 
Valla Field SPA 

166  
(73) 

Higher 0.006 0.00343 0.003 0.00410 2.163 1.3031 1.057 1.4576 

Lower 0.004 0.00235 0.002 0.00282 1.492 0.8988 0.725 1.0000 

Hoy SPA 532  Higher 0.012 0.00232 0.006 0.00267 2.631 0.4946 1.424 0.6127 
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Colony / SPA name Estimated 
population 

Scenario Project only Cumulative 

Adults Immatures Adults  Immatures 

Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) 

(232) Lower 0.009 0.00171 0.005 0.00197 1.850 0.3477 1.015 0.4370 

Marwick Head SPA 2,878  
(1,257) 
 

Higher 0.031 0.00106 0.015 0.00120 3.887 0.1351 2.127 0.1692 

Lower 0.023 0.00081 0.012 0.00092 2.813 0.0977 1.547 0.1231 

North Caithness Cliffs SPA 
 

15,860  
(6,927) 

Higher 0.277 0.00175 0.140 0.00202 77.225 0.4869 35.747 0.5160 

Lower 0.233 0.00147 0.117 0.00169 56.029 0.3533 25.682 0.3707 

North Rona and Sula Sgeir SPA 1,424 
(622) 

Higher 0.004 0.00029 0.003 0.00042 0.173 0.0122 0.380 0.0611 

Lower 0.003 0.00023 0.002 0.00032 0.124 0.0087 0.264 0.0425 

Noss SPA 
 

172 
(75) 

Higher 0.008 0.00451 0.004 0.00538 2.833 1.6472 1.377 1.8335 

Lower 0.005 0.00311 0.003 0.00372 1.957 1.1376 0.945 1.2578 

Rousay SPA  962  
(420) 

Higher 0.033 0.00339 0.017 0.00399 9.955 1.0348 4.992 1.1880 

Lower 0.023 0.00239 0.012 0.00282 6.883 0.7155 3.452 0.8216 

St Abb's Head to Fast Castle 
SPA 

11,204 
 (4,894) 

Higher 0.089 0.00080 0.045 0.00092 329.405 2.9401 22.270 0.4551 

Lower 0.065 0.00058 0.033 0.00067 259.223 2.3137 16.511 0.3374 

Sumburgh Head SPA 636  
(278) 

Higher 0.008 0.00120 0.004 0.00138 1.259 0.1980 0.645 0.2321 

Lower 0.006 0.00090 0.003 0.00103 0.912 0.1434 0.450 0.1619 

Troup, Pennan and Lion's 
Heads SPA 

27,344  
(11,943) 

Higher 2.060 0.00753 0.328 0.00275 132.39 0.48928 59.73 0.50008 

Lower 1.995 0.00730 0.295 0.00247 102.47 0.37475 43.89 0.36749 

West Westray SPA 4,838  
(2,113) 

Higher 0.198 0.00410 0.103 0.00486 68.804 1.4222 34.434 1.6295 

Lower 0.138 0.00285 0.072 0.00339 47.572 0.9833 23.863 1.1293 

Regional population 255,111 
(111,428) 

Higher 12.885 0.00505
0768 

2.477 0.00222 1814.00 0.71106 1794.0
0 

1.61001 

Lower 11.956 0.00468 1.996 0.00172 1337.55 0.52430 1646.1
5 

1.47733 
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3.2.6 Gannet 

3.2.6.1 Project-alone matrix-based displacement apportioning 

77. Gannet apportioning factors (Table 3-1) were applied to the total upper and lower matrix-

based displacement estimates (Table 2-1) separately predicted to affect gannet during their 

breeding and non-breeding seasons (totals are estimated in Volume 3, Technical Appendix 

9.3: Offshore Ornithology Distributional Responses). The resulting impact apportioned to 

each SPA along with the sum of all non-SPA colonies is presented in Table 3-40, this 

apportioned impact is then partitioned between adults and immatures in Table 3-41. That of 

all non-SPA colonies are presented in Non-SPA colony apportioning factors and impact 

apportioning.  

Table 3-40. Total gannet upper and lower matrix-based displacement mortality estimates seasonally 
apportioned across all SPAs with connectivity to the Proposed Offshore Development’s Array Area 
and that of all non-SPA colonies summed. Values are rounded to 3 decimal places for display 
purposes only. 

Colony / SPA name Spring migration  Breeding season Autumn migration 
Upper 

estimate 
Lower 

estimate 
Upper 

estimate 
Lower 

estimate 
Upper 

estimate 
Lower 

estimate 

Fair Isle SPA 0.036 0.012 0.442 0.147 0.112 0.033 

Flamborough and 
Filey Coast SPA 

0.102 0.034 0.118 0.039 0.329 0.110 

Forth Islands SPA 0.512 0.171 1.743 0.581 1.648 0.549 

Hermaness, Saxa 
Vord and Valla Field 
SPA 

0.225 0.075 0.351 0.117 0.606 0.202 

North Rona and Sula 
Sgeir SPA 

0.000 0.000 0.157 0.052 0.042 0.014 

Noss SPA 0.090 0.030 0.489 0.163 0.243 0.081 

St Kilda SPA 0.000 0.000 0.445 0.148 0.268 0.089 

Sule Skerry and Sule 
Stack SPA 

0.000 0.000 0.325 0.108 0.021 0.007 

Non-SPA colonies 0.055 0.018 0.859 0.286 0.178 0.059 

Regional population 1.02 0.340 4.929 1.641 3.447 1.145 

Gannet breeding season upper estimate use a 3% mortality rate, and lower estimate a 1% mortality rate. While the non-breeding season upper 
estimates use a 3% mortality rate and lower estimated a 1% mortality rate. 

 

3.2.6.2 Project-alone displacement impacts 

78. For each season, apportioned mortalities were partitioned between breeding adults and 

immatures by multiplying the impacts by the proportion of adults/immatures and by excluding 

sabbatical birds from the adult mortalities, accounting for a 10% sabbatical rate. That of all 

non-SPA colonies are presented in Non-SPA colony apportioning factors and impact 

apportioning. 
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Table 3-41. Final gannet displacement impacts paritioned between adults and immatures for each SPA and for all non-SPA colonies. Values are rounded 
to 3 decimal places for display purposes only. 

Colony / SPA name Scenario Breeding Adult impacts Immatures impacts 
Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total Spring 
migration 

Breeding 
season 

Autumn 
migration 

Total 

Fair Isle 
 

Higher 0.022 0.312 0.083 0.395 0.011 0.027 0.044 0.082 

Lower 0.007 0.104 0.016 0.128 0.004 0.009 0.015 0.027 

Flamborough and Filey Coast 
 

Higher 0.063 0.083 0.171 0.317 0.032 0.007 0.139 0.178 

Lower 0.021 0.028 0.057 0.106 0.011 0.002 0.046 0.059 

Forth Islands 
 

Higher 0.315 1.230 0.858 2.403 0.162 0.105 0.695 0.962 

Lower 0.105 0.410 0.286 0.801 0.054 0.035 0.232 0.321 

Hermaness, Saxa Vord and Valla Field Higher 0.138 0.297 0.301 0.737 0.071 0.021 0.271 0.363 

Lower 0.046 0.099 0.101 0.245 0.024 0.007 0.091 0.121 

North Rona and Sula Sgeir  Higher 0.000 0.133 0.014 0.147 0.000 0.009 0.026 0.035 

Lower 0.000 0.044 0.005 0.049 0.000 0.003 0.009 0.012 

Noss  Higher 0.055 0.414 0.121 0.590 0.029 0.029 0.109 0.167 

Lower 0.018 0.138 0.040 0.196 0.009 0.010 0.036 0.056 

St Kilda 
 

Higher 0.000 0.376 0.092 0.469 0.000 0.027 0.166 0.193 

Lower 0.000 0.125 0.031 0.156 0.000 0.009 0.055 0.064 

Sule Skerry and Sule Stack Higher 0.000 0.275 0.007 0.282 0.000 0.019 0.013 0.032 

Lower 0.000 0.091 0.002 0.094 0.000 0.006 0.004 0.011 

Non-SPA colonies  Higher 0.034 0.727 0.093 0.854 0.018 0.052 0.075 0.144 

Lower 0.011 0.242 0.031 0.284 0.006 0.017 0.025 0.048 

Regional population Higher 0.628 4.171 1.706 6.505 0.323 0.296 1.537 2.156 

Lower 0.208 1.387 0.570 2.165 0.107 0.098 0.514 0.719 
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3.2.6.3 Project-alone collision apportioning 

79. Gannet apportioning factors (Table 3-1) were applied to the total collision estimate (Table 2-1) 

predicted to affect gannet during their breeding and non-breeding season (totals are 

estimated in Volume 3, Technical Appendix 9.2: Offshore Ornithology Collision Risk 

Modelling (CRM)). The resulting impact apportioned to each SPA along with the sum of all 

non-SPA colonies is presented in Table 3-42, this apportioned impact is then partitioned 

between adults and immatures in Table 3-43. That of all non-SPA colonies are presented in 

Non-SPA colony apportioning factors and impact apportioning.  

Table 3-42. Gannet collision mortality estimates seasonally apportioned across all SPAs with 
connectivity to the Proposed Offshore Development’s Array Area and that of all non-SPA colonies 
summed. Values are rounded to 3 decimal places for display purposes only. 

Colony / SPA name Spring 
migration  

Breeding 
season 

Autumn 
migration 

Fair Isle 0.007 0.267 0.013 

Flamborough and Filey Coast 0.019 0.071 0.045 

Forth Islands 0.096 1.053 0.227 

Hermaness, Saxa Vord and Valla Field 0.042 0.212 0.084 

North Rona and Sula Sgeir 0.000 0.095 0.006 

Noss 0.017 0.296 0.034 

St Kilda 0.000 0.269 0.037 

Sule Skerry and Sule Stack 0.000 0.196 0.003 

Non-SPA colonies 0.010 0.519 0.025 

Regional population 0.191 2.978 0.449 
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3.2.6.4 Project-alone collision impacts 

80. For each season, apportioned mortalities were partitioned between breeding adults and 

immatures by multiplying the impacts by the proportion of adults/immatures and by excluding 

sabbatical birds from the adult mortalities, accounting for a 10% sabbatical rate.  

Table 3-43. Final gannet collision impacts paritioned between adults and immatures for each SPA 
and for all non-SPA colonies. Values are rounded to 3 decimal places for display purposes only. 

Colony / SPA 
name 

Breeding Adult impacts Immature impacts 
Spring 

migration  
Breeding 
season 

Autumn 
migration 

Total Spring 
migration  

Breeding 
season 

Autumn 
migration 

Total 

Fair Isle 0.004 0.226 0.007 0.237 0.002 0.016 0.006 0.024 

Flamborough and 
Filey Coast 

0.012 0.060 0.024 0.096 0.006 0.004 0.019 0.029 

Forth Islands 0.059 0.891 0.118 1.068 0.031 0.063 0.096 0.189 

Hermaness, Saxa 
Vord and Valla 
Field 

0.026 0.179 0.042 0.247 0.013 0.013 0.037 0.063 

North Rona and 
Sula Sgeir 

0.000 0.080 0.002 0.082 0.000 0.006 0.004 0.009 

Noss 0.010 0.250 0.017 0.277 0.005 0.018 0.015 0.038 

St Kilda 0.000 0.227 0.013 0.240 0.000 0.016 0.023 0.039 

Sule Skerry and 
Sule Stack 

0.000 0.166 0.001 0.167 0.000 0.012 0.002 0.014 

Non-SPA colonies 0.006 0.439 0.013 0.458 0.003 0.031 0.010 0.045 
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3.2.6.5 Cumulative displacement impacts 

81. Following the methodology laid out in Section 2.4, the cumulative gannet displacement 

impacts to the Proposed Offshore Development’s regional population are summarised by SPA 

in Table 3-44 and by project in Table 3-45.  
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Table 3-44. Cumulative displacement impacts to each SPA and all non-SPAs with connectivity to the Proposed Offshore Development Array Area. Values 
are rounded to 3 decimal places for display purposes only. 

Colony / SPA name Scenario Breeding Adult impacts Immatures impacts 
Spring migration Breeding 

season 
Autumn 

migration 
Total Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total 

Fair Isle 
 

Higher 2.819 1.834 6.113 10.766 2.013 0.575 5.009 7.598 

Lower 0.903 0.603 2.060 3.566 0.643 0.192 1.692 2.526 

Flamborough and Filey Coast Higher 7.744 180.515 21.688 209.94
7 

6.064 0.328 17.594 23.986 

Lower 2.511 60.175 7.269 69.955 1.974 0.109 5.892 7.976 

Forth Islands Higher 40.309 260.440 145.361 446.11
0 

28.463 13.820 118.112 160.39
5 

Lower 12.989 87.039 48.752 148.77
9 

9.181 4.611 39.675 53.467 

Hermaness, Saxa Vord and Valla Field Higher 19.015 3.027 42.547 64.590 13.834 0.723 35.003 49.559 

Lower 6.190 1.006 14.271 21.467 4.501 0.241 11.738 16.479 

North Rona and Sula Sgeir Higher 0.000 1.734 3.513 5.247 0.055 0.559 3.111 3.726 

Lower 0.000 0.570 1.170 1.740 0.000 0.186 1.054 1.240 

Noss 
 

Higher 8.775 2.509 19.272 30.555 6.452 0.737 15.853 23.042 

Lower 2.829 0.830 6.496 10.155 2.077 0.246 5.342 7.665 

St Kilda Higher 0.147 1.890 1.506 3.543 0.240 0.526 2.581 3.347 

Lower 0.000 0.627 0.544 1.171 0.000 0.176 0.927 1.103 

Sule Skerry and Sule Stack 
 
 

Higher 0.000 12.391 1.990 14.382 0.055 8.986 1.742 10.783 

Lower 0.000 4.140 0.663 4.802 0.000 3.010 0.598 3.608 

Non-SPA colonies 
 

Higher 5.130019737 33.8798338
9 

15.74941
443 

54.759
26805 

3.7305779
08 

4.974285
261 

12.90545
505 

21.610
31822 

Lower 1.654884869 11.3071042
9 

5.204012
095 

18.166
00126 

1.1985894
22 

1.658476
289 

5.260917
83 

8.1179
83542 

Regional population 
 

Higher 78.80946436 464.340349
8 

241.9897
558 

785.13
957 

57.175828
18 

26.25341
77 

199.0066
943 

282.43
59402 

Lower 25.42156949 154.988834
6 

81.22497
086 

261.63
53749 

18.375218
8 

8.771270
433 

67.09845
387 

94.244
9431 
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Table 3-45. Each project’s contribution to the total cumulative displacement impact to the Proposed Offshore Development’s regional population. Values 
are rounded to 3 decimal places for display purposes only. Impacts from the Proposed Offshore Development are marked in bold. `-` presented where 
impacts not specified by RoyalHaskoning (2024), assumed to be 0. 

Development Scenario Breeding Adult impacts Immatures impacts 
Spring migration Breeding 

season 
Autumn 

migration 
Total Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total 

Aberdeen Higher - - 0.040 0.040 - - 0.032 0.032 

Lower - - 0.013 0.013 - - 0.011 0.011 

Berwick Bank Higher 3.007 97.161 12.954 113.12
2 

2.460 0.959 10.599 14.018 

Lower 1.002 32.387 4.318 37.707 0.820 0.320 3.533 4.673 

Buchan Higher 0.628 3.477 1.719 5.824 0.323 1.065 1.537 2.924 

Lower 0.209 1.159 0.569 1.937 0.108 0.355 0.512 0.975 

Caledonia Higher 0.379 9.459 3.018 12.856 0.176 8.599 2.313 11.088 

Lower 0.126 3.153 1.006 4.285 0.059 2.866 0.771 3.696 

Cenos Higher 5.880 4.007  9.887 3.652 0.091 - 3.742 

Lower 1.227 1.336 0.733 3.296 0.577 0.030 0.640 1.247 

Dogger Bank A + B Higher 4.123 13.884 17.687 35.694 3.373 0.078 14.471 17.922 

Lower 1.374 4.628 5.896 11.898 1.124 0.026 4.824 5.974 

Dogger Bank C + Sofia Higher 4.855 27.047 7.660 39.562 3.972 0.151 6.268 10.391 

Lower 1.618 9.016 2.553 13.187 1.324 0.050 2.089 3.464 

Dogger Bank South (PEIR) Higher 0.178 20.838 8.809 29.825 0.146 0.070 7.207 7.423 

Lower 0.059 6.946 2.936 9.942 0.049 0.023 2.402 2.474 

Dudgeon Higher 0.115 1.067 0.221 1.403 0.094 - 0.180 0.275 

Lower 0.038 0.356 0.074 0.468 0.031 - 0.060 0.092 

East Anglia ONE Higher 0.786 3.242 31.905 35.932 0.643 - 26.104 26.747 

Lower 0.262 1.081 10.635 11.977 0.214 - 8.701 8.916 

East Anglia ONE North Higher 0.455 3.000 4.104 7.559 0.372 - 3.358 3.730 

Lower 0.152 1.000 1.368 2.520 0.124 - 1.119 1.243 

East Anglia THREE Higher 5.418 8.296 11.129 24.842 4.433 - 9.106 13.538 

Lower 1.806 2.765 3.710 8.281 1.478 - 3.035 4.513 

East Anglia TWO Higher 1.985 3.866 7.814 13.665 1.624 - 6.393 8.017 

Lower 0.662 1.289 2.605 4.555 0.541 - 2.131 2.672 
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Development Scenario Breeding Adult impacts Immatures impacts 
Spring migration Breeding 

season 
Autumn 

migration 
Total Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total 

Five Estuaries Higher 0.694 1.911 5.611 8.215 0.568 - 4.590 5.158 

Lower 0.231 0.637 1.870 2.738 0.189 - 1.530 1.719 

Galloper Higher 2.854 - 7.954 10.808 2.335 - 6.508 8.843 

Lower 0.951 - 2.651 3.603 0.778 - 2.169 2.948 

Greater Gabbard Higher 1.086 - 0.237 1.323 0.888 - 0.194 1.082 

Lower 0.362 - 0.079 0.441 0.296 - 0.165 0.461 

Green Volt Higher 1.103 2.291 0.190 3.585 0.903 1.168 0.156 2.227 

Lower 0.368 0.764 0.063 1.195 0.301 0.389 0.052 0.742 

Gunfleet Sands Higher 0.093 - 0.105 0.198 0.076 - 0.086 0.162 

Lower 0.031 - 0.035 0.066 0.025 - 0.029 0.054 

Hornsea FOUR Higher 4.196 17.782 6.970 28.947 3.433 - 5.703 9.136 

Lower 1.399 5.927 2.323 9.649 1.144 - 1.901 3.045 

Hornsea Project ONE Higher 2.616 13.511 6.123 22.250 2.140 - 5.010 7.150 

Lower 0.872 4.504 2.041 7.417 0.713 - 1.670 2.383 

Hornsea Project THREE Higher 5.483 16.994 8.682 31.159 4.486 - 7.103 11.589 

Lower 1.828 5.665 2.894 10.386 1.495 - 2.368 3.863 

Hornsea Project TWO Higher 1.297 9.202 10.058 20.557 1.062 - 8.229 9.291 

Lower 0.432 3.067 3.353 6.852 0.354 - 2.743 3.097 

Hywind Higher 0.045 - - 0.045 0.037 - - 0.037 

Lower 0.015 - - 0.015 0.012 - - 0.012 

Inch Cape Higher 2.370 46.649 5.468 54.486 1.939 1.603 4.474 8.016 

Lower 0.790 15.550 1.823 18.162 0.646 0.534 1.491 2.672 

Kentish Flats Extension Higher - - 0.114 0.114 - - 0.093 0.093 

Lower - - 0.038 0.038 - - 0.031 0.031 

Moray East Higher 0.292 - 2.318 2.610 0.239 - 1.896 2.135 

Lower 0.097 - 0.773 0.870 0.080 - 0.632 0.712 

Moray West Higher 1.558 - 3.484 5.042 1.275 - 2.851 4.125 

Lower 0.519 - 1.161 1.681 0.425 - 0.950 1.375 

Muir Mhòr Higher 0.875 6.201 5.401 6.276 0.451 5.658 4.869 5.320 

Lower 0.292 4.075 1.717 10.276 0.149 4.757 2.724 10.415 
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Development Scenario Breeding Adult impacts Immatures impacts 
Spring migration Breeding 

season 
Autumn 

migration 
Total Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total 

Neart na Gaoithe Higher 3.141 34.893 4.293 42.327 2.570 1.332 3.513 7.415 

Lower 1.047 11.631 1.431 14.109 0.857 0.444 1.171 2.472 

Norfolk Boreas Higher 5.438 24.746 15.111 45.295 4.450 - 12.363 16.813 

Lower 1.813 8.249 5.037 15.098 1.483 - 4.121 5.604 

Norfolk Vanguard Higher 4.518 5.457 21.513 31.487 3.697 - 17.601 21.298 

Lower 1.506 1.819 7.171 10.496 1.232 - 5.867 7.099 

North Falls (PEIR) Higher 2.533 1.369 3.973 7.875 2.072 - 3.250 5.323 

Lower 0.844 0.456 1.324 2.625 0.691 - 1.083 1.774 

Ossian Higher 0.565 26.491 7.015 34.071 0.291 0.568 6.356 7.215 

Lower 0.000 9.038 2.192 11.231 0.000 0.196 1.986 2.182 

Outer Dowsing Higher 0.952 11.856 4.376 17.184 0.779 - 3.580 4.360 

Lower 0.317 3.952 1.459 5.728 0.260 - 1.193 1.453 

PFOWF Higher 0.087 2.761 0.190 3.038 0.071 - 0.156 0.227 

Lower 0.029 0.920 0.063 1.013 0.024 - 0.052 0.076 

Race Bank Higher 0.303 1.852 0.282 2.438 0.248 - 0.231 0.479 

Lower 0.101 0.617 0.094 0.813 0.083 - 0.077 0.160 

Rampion Higher - - 5.174 5.174 - - 4.233 4.233 

Lower - - 1.725 1.725 - - 1.411 1.411 

Rampion 2 Higher 1.272 - 0.895 2.166 1.040 - 0.732 1.772 

Lower 0.424 - 0.298 0.722 0.347 - 0.244 0.591 

Salamander Higher 6.360 5.667 0.000 12.027 - - - - 

Lower 2.117 1.887 0.000 4.004 - - - - 

Seagreen Higher 3.711 51.814 5.164 60.690 3.037 1.305 4.225 8.568 

Lower 1.237 17.271 1.721 20.230 1.012 0.435 1.408 2.856 

SEP & DEP Higher 0.596 6.786 5.629 13.011 0.488 - 4.606 5.093 

Lower 0.199 2.262 1.876 4.337 0.163 - 1.535 1.698 

Sheringham Shoal Higher 0.021 0.946 0.274 1.241 0.017 - 0.224 0.241 

Lower 0.007 0.315 0.091 0.414 0.006 - 0.075 0.080 

Teesside Higher - 0.010 - 0.010 - - - - 

Lower - 0.003 - 0.003 - - - - 
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Development Scenario Breeding Adult impacts Immatures impacts 
Spring migration Breeding 

season 
Autumn 

migration 
Total Spring 

migration 
Breeding 
season 

Autumn 
migration 

Total 

Triton Knoll Higher 0.251 4.249 0.132 4.632 0.205 - 0.108 0.314 

Lower 0.084 1.416 0.044 1.544 0.068 - 0.036 0.105 

West of Orkney Higher 1.820 9.440 13.943 25.202 0.843 8.582 11.401 20.826 

Lower 0.627 3.164 4.664 8.455 0.291 2.876 3.814 6.981 
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3.2.6.6 Cumulative collision impacts 

82. Following the methodology laid out in Section 2.4, the cumulative gannet collision impacts to 

the Proposed Offshore Development’s regional population are summarised by SPA in Table 

3-46 and by project in Table 3-47. 

Table 3-46. Cumulative collision impacts to each SPA and all non-SPAs with connectivity to the 
Proposed Offshore Development Array Area. Values are rounded to 3 decimal places for display 
purposes only. 

Colony / SPA 
name 

Breeding Adult impacts Immature impacts 
Spring 

migration  
Breeding 
season 

Autumn 
migration 

Total Spring 
migration  

Breeding 
season 

Autumn 
migration 

Total 

Fair Isle 2.380 1.869 3.332 7.580 1.900 0.576 2.738 5.214 

Flamborough and 
Filey Coast 

7.270 157.726 10.849 175.845 5.824 0.379 8.856 15.060 

Forth Islands 35.059 482.310 78.172 595.541 27.879 21.074 63.838 112.791 

Hermaness, Saxa 
Vord and Valla 
Field 

16.680 3.559 23.347 43.586 13.405 0.889 19.172 33.466 

North Rona and 
Sula Sgeir 

0.000 1.094 1.980 3.074 0.000 0.548 1.677 2.225 

Noss 7.694 3.069 10.722 21.485 6.181 0.752 8.813 15.746 

St Kilda 0.000 2.231 0.433 2.664 0.000 0.553 0.683 1.237 

Sule Skerry and 
Sule Stack 

0.000 19.931 1.127 21.058 0.000 16.850 0.950 17.801 

Non-SPA colonies 4.512 47.062 8.958 60.532 3.605 5.030 6.960 15.595 
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Table 3-47. Each project’s contribution to the total cumulative collision impact to the Proposed Offshore Development’s regional population. Values are 
rounded to 3 decimal places for display purposes only. Impacts from the Proposed Offshore Development are marked in bold. ̀ -` presented where impacts 
not specified by RoyalHaskoning (2024), assumed to be 0. 

Development Breeding Adult impacts Immature impacts 
Spring 

migration  
Breeding season Autumn 

migration 
Total Spring migration  Breeding season Autumn 

migration 
Total 

Aberdeen 0.028 1.151 0.778 1.956 0.023 0.039 0.636 0.698 
Beatrice 1.880 - 5.456 7.336 1.538 - 4.464 6.002 
Berwick Bank  1.161 116.996 5.384 123.541 0.950 1.240 4.405 6.595 
Blyth Demo 0.883 2.371 0.421 3.674 0.722 0.077 0.344 1.144 
Buchan 0.118 2.720 0.235 3.074 0.061 0.301 0.212 0.574 
Caledonia 0.062 6.119 0.269 6.451 0.029 5.563 0.206 5.798 
Cenos 1.933 15.104 1.155 18.192 0.910 0.342 1.155 2.407 
DEP - 0.288 - 0.288 - - - - 
Dogger Bank A + B 17.150 33.820 16.733 67.703 14.032 0.155 13.690 27.877 
Dogger Bank C + Sofia 3.405 6.136 2.024 11.565 2.786 - 1.656 4.442 
Dogger Bank South (PEIR) 0.000 25.601 3.919 29.520 0.000 0.085 3.207 3.292 
Dudgeon 2.782 7.185 3.679 13.646 2.276 - 3.010 5.287 
East Anglia One 1.329 1.606 18.055 20.990 1.088 - 14.772 15.860 
East Anglia ONE North 0.394 8.647 3.341 12.382 0.322 - 2.733 3.056 
East Anglia THREE 2.617 3.347 5.800 11.763 2.141 - 4.745 6.886 
East Anglia TWO 1.432 8.717 7.016 17.165 1.172 - 5.740 6.912 
Five Estuaries 0.098 0.767 0.476 1.342 0.081 - 0.390 0.470 
Galloper 1.701 - 2.725 4.427 1.392 - 2.230 3.622 
Greater Gabbard 1.435 - 1.719 3.155 1.174 - 1.407 2.581 
Green Volt 1.236 8.278 0.227 9.741 1.012 - 0.186 1.197 
Hornsea FOUR 0.471 9.972 1.589 12.032 0.385 - 1.300 1.685 
Hornsea Project ONE 1.612 1.823 1.489 4.924 1.319 - 1.218 2.537 
Hornsea Project THREE 1.785 4.184 1.378 7.347 1.460 - 1.127 2.588 
Hornsea Project TWO 1.892 4.881 2.866 9.639 1.548 - 2.345 3.893 
Humber Gateway 0.231 0.648 0.110 0.989 0.189 - 0.090 0.279 
Hywind 0.269 2.706 0.144 3.119 0.220 0.093 0.118 0.432 
Inch Cape 1.549 72.832 1.347 75.727 1.267 2.324 1.102 4.693 
Kentish Flats 0.385  0.183 0.569 0.315 - 0.150 0.465 

Kincardine 0.000 1.353 0.000 1.353 0.000 0.046 0.000 0.046 
Lincs 0.728 1.464 0.265 2.457 0.596 - 0.216 0.812 
London Array 0.308 - 0.114 0.422 0.252 - 0.093 0.346 
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Development Breeding Adult impacts Immature impacts 
Spring 

migration  
Breeding season Autumn 

migration 
Total Spring migration  Breeding season Autumn 

migration 
Total 

Lynn & Inner Dowsing 0.086 - 0.028 0.114 0.070 - 0.023 0.093 
Lynn and Inner Dowsing - 0.192 - 0.192 - - - - 
Methil 0.000 5.580 0.000 5.580 0.000 0.192 0.000 0.192 
Moray East 2.901 - 6.519 9.421 2.374 - 5.334 7.708 
Moray West 0.262 - 0.412 0.675 0.215 - 0.337 0.552 
Muir Mhòr 0.258 9.480 1.486 11.224 0.133 8.648 0.902 9.683 
Neart na Gaoithe 2.710 62.062 1.886 66.658 2.217 1.550 1.543 5.310 
Norfolk Boreas 1.396 9.902 3.857 15.156 1.143 - 3.156 4.298 
Norfolk Vanguard 1.898 5.718 5.649 13.265 1.553 - 4.622 6.175 
North Falls (PEIR) 2.314 4.533 3.383 10.229 1.893 - 2.768 4.661 
Ossian 0.136 25.738 1.649 27.522 0.070 0.552 1.494 2.116 
Outer Dowsing 0.035 0.959 0.151 1.145 0.029 - 0.124 0.152 
PFOWF 0.000 1.081 0.000 1.081 0.000 0.255 0.000 0.255 
Race Bank 0.689 12.533 1.277 14.500 0.564 - 1.045 1.609 
Rampion 0.452 - 8.936 9.388 0.370 - 7.311 7.681 
Rampion2 0.300 - 0.589 0.889 0.246 - 0.482 0.727 
Salamander 0.325 0.193 0.630 1.148 0.151 2.989 0.484 3.623 
Seagreen 6.299 193.090 3.811 203.200 5.154 5.276 3.118 13.548 
SEP & DEP 0.000 - 0.252 0.252 0.000 - 0.206 0.206 
Sheringham Shoal 0.000 12.674 0.924 13.598 0.000 - 0.756 0.756 
Teesside 0.000 1.124 0.229 1.353 0.000 - 0.187 0.187 
Thanet 0.000 - 0.000 0.000 0.000 - 0.000 0.000 
Triton Knoll 3.325 6.549 4.598 14.472 2.721 - 3.762 6.483 
West Of Orkney 1.280 18.616 3.755 23.651 0.593 16.923 3.071 20.587 
Westermost Rough 0.050 0.112 0.016 0.178 0.041 - 0.013 0.055 
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3.2.6.7 Population viability analysis screening 

83. Based on the above estimated project-alone (Table 3-41 and Table 3-43) and cumulative (Table 3-44 

and Table 3-46) mortality, the resulting percentage point change in mortality was calculated (Table 

3-48). The higher scenario total impact represents the annual higher displacement estimate plus the 

annual collision estimate and the lower scenario the annual lower displacement estimate plus the 

annual collision estimate. Project-alone PVA is required if the apportioned additional mortality rate 

increases the baseline mortality of breeding adults by 0.02%. Cumulative PVA is required if: (i) the 

apportioned project-alone additional mortality to breeding adult birds is 0.2 birds or greater per 

year, and (ii) combined cumulative impacts result in an increase to the baseline mortality of breeding 

adults of 0.02 percentage points or more. As a result, no project-alone PVAs will be run. Six 

cumulative PVAs will be run for SPAs, and one for the regional population.  
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Table 3-48. Project-alone and cumulative total impacts in relation to the total estimated population. Estimated population size is reported as number of 
breeding adults, with the number of immatures in brackets (estimated using the proportion of adults in the populations). Additional mortality rate increase 
calculated by dividing the total impacts by the population of breeding adults and immatures respectively and presented as Percent point change (PPC). 
Values in bold highlight SPAs for which either project-alone or cumulative PVA is required based by the defined thresholds.  

Colony / SPA name Estimated 
population 

Scenario Project only Cumulative 

Adults  Immatures Adults  Immatures 

Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) Total impacts PPC (%) 

Fair Isle 
 

9,654 
(2,660) 

Higher 0.595 0.00616 0.217 0.00814 18.347 0.19004 12.8117650
2 

0.48169 

Lower 0.327 0.00339 0.116 0.00437 11.147 0.11546 7.74040886
6 

0.29102 

Flamborough and Filey 
Coast 

26,784 
(7,379) 

Higher 0.402 0.00150 0.237 0.00321 385.791 1.44038 39.0452188
8 

0.52912 

Lower 0.191 0.00071 0.106 0.00144 245.800 0.91771 23.0354688
4 

0.31216 

Forth Islands 150,518 
(41,469) 

Higher 3.323 0.00221 1.587 0.00383 1041.65
1 

0.69204 273.186 0.65877 

Lower 1.721 0.00114 0.765 0.00184 744.319 0.49451 166.258 0.40092 

Hermaness, Saxa Vord  
and Valla Field 
 
 

37,478 
(10,326) 

Higher 0.904 0.00241 0.515 0.00498 108.175 0.28864 83.025 0.80407 

Lower 0.446 0.00119 0.236 0.00229 65.052 0.17358 49.944 0.48370 

North Rona and Sula 
Sgeir 
 
 

18,990 
(5,232) 

Higher 0.194 0.00102 0.084 0.00160 8.32017 0.04381 5.950 0.11373 

Lower 0.110 0.00058 0.044 0.00084 4.8132 0.02535 3.464 0.06622 

Noss 24,670 
(6,797) 

Higher 0.757 0.00307 0.327 0.00481 52.040 0.21095 38.789 0.57068 

Lower 0.410 0.00166 0.165 0.00243 31.640 0.12825 23.411 0.34444 

St Kilda 
 

120,580 
(33,221) 

Higher 0.608 0.00050 0.343 0.00103 6.206 0.00515 4.584 0.01380 

Lower 0.338 0.00028 0.168 0.00051 3.835 0.00318 2.340 0.00704 

Sule Skerry and Sule 
Stack 

18,130 
(4,995) 

Higher 0.376 0.00207 0.127 0.00255 35.439 0.19547 28.584 0.57225 

Lower 0.218 0.00120 0.072 0.00144 25.860 0.14264 21.409 0.42860 
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Colony / SPA name Estimated 
population 

Scenario Project only Cumulative 

Adults  Immatures Adults  Immatures 

Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) Total 
impacts 

PPC (%) Total impacts PPC (%) 

 

Non-SPA colonies 26,590 
(7,326) 

Higher 1.118 0.00421 0.404 0.00551 115.291 0.43359 37.205 0.50786 

Lower 0.630 0.00237 0.218 0.00298 78.697 0.29597 23.713 0.32369 

Regional population 433,394 
(119,404) 

Higher 8.278 0.00191 3.840 0.00322 1771.26
2 

0.40870 523.180 0.43816 

Lower 4.391 0.00101 1.891 0.00158 1211.16
5 

0.27946 321.316 0.26910 
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Annexes 

Annex A Stable Age Structure Estimation 

84. One of the two methods used to estimate the proportion of adults in a population was based 

on the NATURAL ENGLAND PVA TOOL tool (Searle et al., 2019) used to carry out PVA. In a 

deterministic model, the right eigenvector associated with the largest eigenvalue of a Leslie 

matrix represents the stable population structure (the ratio of individuals expected to be 

within each age class in a stable population) (Caswell, 2001). The Leslie matrices underpinning 

the NATURAL ENGLAND PVA TOOL tool were constructed for each species and population 

combination using the demographic parameters presented in Volume 3, Technical Appendix 

9.5: Offshore Ornithology Population Viability Analysis. The right eigenvector associated with 

the largest eigenvalue was calculated and scaled to sum to 1 in order to calculate the relative 

proportions of birds expected to be in each age class. These were used to calculate the 

expected proportion of adults versus immature individuals in the population. Whilst these 

ratios are expected to change slightly for stochastic models (Searle et al., 2019), this deviance 

is expected to be minimal. As such, the deterministic estimates were deemed suitable for this 

purpose. 

85. Stable age structures are presented for guillemot, razorbill and puffin in Table A-1. 

Table A-1 Stable age structures derived for species and regions under consideration. Regions 
represent differing values for productivity 

Age class 
(years) 

Guillemot Razorbill Puffin 

North National Fair Isle National 

0 – 1 0.162 0.159 0.155 0.162 

1 – 2 0.088 0.102 0.113 0.117 

2 – 3 0.068 0.066 0.082 0.085 

3 – 4 0.060 0.060 0.060 0.062 

4 – 5 0.055 0.054 0.047 0.048 

5 – 6 0.050 - - - 

Adult 0.516 0.559 0.544 0.526 
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Annex B Breeding season apportioning factor derivation information 

86. Tables contained in this annex present the derivation of apportioning factors for the breeding 

season, for both SPA and non-SPA colonies. This includes the sub-colonies within each SPA 

(where relevant), their distance to the development centroid when avoiding land, the foraging 

area around the colony, the proportion of that foraging range that is at sea, and the resultant 

colony weighting and proportional weighting derived from the apportioning calculations.  
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Table B-1 Breeding season apportioning calculations for puffin SPAs 

SPA Colony Distance to development Foraging area Sea area Proportion at sea Colony weight Colony proportion 

Cape Wrath SPA Acairseid Choinnich Oig (south) 223.1058 221284.9 171473.1 0.774898 1.290493 0 

Cape Wrath SPA Cape Wrath 1 230.3878 221284.9 170948.4 0.772526 1.294454 0 

Cape Wrath SPA Cape Wrath 2 221.8794 221284.9 171034.7 0.772916 1.293801 0 

Cape Wrath SPA Cape Wrath 3 223.0635 221284.9 171217.1 0.773741 1.292422 0 

Cape Wrath SPA Cape Wrath 4 222.4702 221284.9 171446.4 0.774777 1.290694 5.84E-05 

Cape Wrath SPA Clais an Dunain 226.4716 221284.9 171103.9 0.773229 1.293278 0 

Cape Wrath SPA Clo Mor 1 212.9956 221284.9 170348 0.769813 1.299016 2.57E-05 

Cape Wrath SPA Clo Mor 10 219.8486 221284.9 170973.6 0.77264 1.294263 7.50E-05 

Cape Wrath SPA Clo Mor 11 220.6674 221284.9 171039.5 0.772938 1.293765 3.87E-05 

Cape Wrath SPA Clo Mor 2 215.4778 221284.9 170485.9 0.770437 1.297965 0 

Cape Wrath SPA Clo Mor 4 214.5121 221284.9 170538.6 0.770674 1.297565 0 

Cape Wrath SPA Clo Mor 5 216.6802 221284.9 170668.9 0.771263 1.296574 0 

Cape Wrath SPA Clo Mor 7 217.1907 221284.9 170822.1 0.771955 1.295412 2.46E-05 

Cape Wrath SPA Clo Mor 8 217.8414 221284.9 170792.3 0.771821 1.295637 8.87E-05 

Cape Wrath SPA Clo Mor 9 218.7236 221284.9 170865.1 0.77215 1.295085 0.000367 

Cape Wrath SPA Dunan Beag (sw coast) 229.4347 221284.9 170969.2 0.77262 1.294297 0 

Cape Wrath SPA Dunan Beag (west coast) 225.9362 221284.9 171027.1 0.772882 1.293859 0 

Cape Wrath SPA Faraid Head 1 210.517 221284.9 170361.4 0.769874 1.298914 0 

Cape Wrath SPA Geodha Cul an Fhraochaidh 231.3956 221284.9 170603.3 0.770967 1.297072 0 

Cape Wrath SPA Geodha Ruadh na Fola 230.6417 221284.9 170746.6 0.771615 1.295984 0 

Cape Wrath SPA North of a'Chailleach am Bodach 227.7785 221284.9 171282.8 0.774037 1.291927 0 

Cape Wrath SPA North of Geodha Ruadh na Fola 520.1952 221284.9 170773.1 0.771734 1.295783 0 

Cape Wrath SPA South of a'Chailleach am Bodach 225.9246 221284.9 171218.4 0.773746 1.292413 0 

Cape Wrath SPA Stac an Dunain (S&W sides) 222.876 221284.9 171461.1 0.774843 1.290584 0 

Cape Wrath SPA Uamh Cham 223.3579 221284.9 171418.5 0.774651 1.290904 0 

Cape Wrath SPA An Garbh-Eilean 215.5991 221284.9 170859.8 0.772126 1.295125 0 

Fair Isle SPA Fair Isle 127.2926 221284.9 204017.1 0.921966 1.084639 0.099939 

Forth Islands SPA Bass Rock 273.1599 221284.9 123098.9 0.556292 1.797618 1.08E-05 

Forth Islands SPA Craigleith 275.1879 221284.9 122370.3 0.552999 1.808321 0.022291 

Forth Islands SPA Fidra 276.9961 221284.9 121826 0.550539 1.816401 0.005254 

Forth Islands SPA Isle of May 260.152 221284.9 124806.7 0.564009 1.773021 0.230005 

Forth Islands SPA The Lamb 276.2306 221284.9 122103.3 0.551793 1.812275 0.004133 

Forth Islands SPA Inchmickery RSPB 304.0773 221284.9 117844.7 0.532547 1.877767 9.55E-05 

Foula SPA Foula 198.9935 221284.9 212844.7 0.961858 1.039654 0.024897 

Hoy SPA HOY 02 152.9259 221284.9 178616.6 0.807179 1.238882 0.000747 

Hoy SPA HOY 03 151.8934 221284.9 178662.4 0.807386 1.238564 6.01E-05 

Hoy SPA HOY 04 150.7247 221284.9 178482.1 0.806572 1.239816 1.22E-05 

Hoy SPA Hoy RSPB Reserve 141.73 221284.9 177761.3 0.803314 1.244843 0.002471 

Hoy SPA HOY17 130.7248 221284.9 175847.7 0.794667 1.258389 6.60E-05 

Hoy SPA HOY29 128.8333 221284.9 178024.4 0.804503 1.243003 1.68E-05 

Hoy SPA HOY5 150.275 221284.9 178415.2 0.80627 1.24028 2.46E-05 

Hoy SPA HOY6 149.9939 221284.9 178372.6 0.806077 1.240576 0 

Hoy SPA HOY7 149.3255 221284.9 178347.7 0.805964 1.24075 0.001171 

Hoy SPA HOY8 147.1225 221284.9 177899.6 0.803939 1.243875 0.001004 
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SPA Colony Distance to development Foraging area Sea area Proportion at sea Colony weight Colony proportion 

Hoy SPA Old Man of Hoy to Rora Head 142.944 221284.9 177400 0.801682 1.247378 5.47E-05 

North Caithness Cliffs SPA Auckengill within SPA 108.109 221284.9 172246.4 0.778392 1.2847 0 

North Caithness Cliffs SPA Duncansby Head 107.6005 221284.9 173663.8 0.784798 1.274214 0.000407 

North Caithness Cliffs SPA Dunnet Head 1 126.7514 221284.9 172720.4 0.780534 1.281174 0.000589 

North Caithness Cliffs SPA Dunnet Head 2 131.5291 221284.9 172496.8 0.779524 1.282834 0.001603 

North Caithness Cliffs SPA Dunnet Head 3 128.2391 221284.9 172589.2 0.779941 1.282148 0.001737 

North Caithness Cliffs SPA Dunnet Head 4 131.0812 221284.9 172825.7 0.78101 1.280393 0.000726 

North Caithness Cliffs SPA Dunnet Head 5 318.3508 221284.9 172356.6 0.77889 1.283878 0.000196 

North Caithness Cliffs SPA Holburn Head 2 139.0051 221284.9 171340.1 0.774296 1.291495 0.00015 

North Caithness Cliffs SPA Holburn Head 3 308.5202 221284.9 171137.2 0.77338 1.293026 3.35E-05 

North Caithness Cliffs SPA Little Clett 125.4221 221284.9 172627.8 0.780116 1.281861 5.48E-05 

North Caithness Cliffs SPA Melvich 1 158.271 221284.9 169402.8 0.765542 1.306265 0.000473 

North Caithness Cliffs SPA Melvich 2 158.8525 221284.9 169288.4 0.765025 1.307147 0.007675 

North Caithness Cliffs SPA Melvich 3 159.3866 221284.9 169243.9 0.764824 1.307491 0.002905 

North Caithness Cliffs SPA Melvich 4 160.687 221284.9 169285.1 0.76501 1.307173 0.001395 

North Caithness Cliffs SPA Ness of Litter 307.4393 221284.9 171065.5 0.773055 1.293568 1.53E-06 

North Caithness Cliffs SPA Sandside Head 1 155.9396 221284.9 169569 0.766293 1.304984 3.61E-05 

North Caithness Cliffs SPA Sandside Head 2 157.057 221284.9 169413.9 0.765592 1.306179 5.93E-06 

North Caithness Cliffs SPA Stacks of Duncansby 107.2781 221284.9 173016.1 0.781871 1.278984 4.98E-05 

North Caithness Cliffs SPA Stroma Island 113.4696 221284.9 174226.3 0.78734 1.2701 0.002872 

Noss SPA Noss 193.8513 221284.9 216090.8 0.976528 1.024037 0.001663 

Sule Skerry and Sule Stack SPA Sule Skerry 199.4959 221284.9 180990.4 0.817907 1.222633 0.328488 
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Table B-2 Breeding season apportioning calculations for guillemot SPAs 

SPA Colony Distance to 
development 

Foraging 
area 

Sea 
area 

Proportion 
at sea 

Colony 
weight 

Colony 
proportion 

Buchan Ness to Collieston 
Coast SPA 

Buchan Ness to Collieston 109.7583 28472.38 21111.
04 

0.741457 1.348696 0.250399 

Calf of Eday SPA Calf of Eday 137.5023 74216.01 67478.
6 

0.909219 1.099845 0.023541 

Calf of Eday SPA Eday 20 135.1829 74216.01 67370.
74 

0.907766 1.101606 2.22E-05 

Calf of Eday SPA Eday 3 168.8649 74216.01 67468.
46 

0.909082 1.10001 0 

Calf of Eday SPA Eday 4 134.135 74216.01 67483.
6 

0.909286 1.099764 0 

Calf of Eday SPA Eday 5 134.419 74216.01 67470.
57 

0.909111 1.099976 3.58E-05 

Calf of Eday SPA Eday 6 135.67 74216.01 67401.
77 

0.908184 1.101099 3.08E-05 

Copinsay SPA Black Holm 101.5567 74216.01 64230.
7 

0.865456 1.15546 0.000214 

Copinsay SPA Copinsay 99.79679 74216.01 64243.
72 

0.865632 1.155226 0.069515 

Copinsay SPA Ward Holm 101.1206 74216.01 64134.
11 

0.864155 1.1572 5.82E-05 

Fair Isle SPA Fair Isle 127.2926 74216.01 71090.
98 

0.957893 1.043958 0.086665 

Hoy SPA HOY13 137.4578 74216.01 61155.
65 

0.824022 1.213559 1.42E-05 

Hoy SPA HOY14 136.0006 74216.01 60915.
94 

0.820792 1.218335 0.000436 

Hoy SPA HOY15 134.2766 74216.01 60686.
6 

0.817702 1.222939 0 

Hoy SPA HOY16 133.195 74216.01 60421.
2 

0.814126 1.228311 0.001527 
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SPA Colony Distance to 
development 

Foraging 
area 

Sea 
area 

Proportion 
at sea 

Colony 
weight 

Colony 
proportion 

Hoy SPA HOY17 130.7248 74216.01 60073.
26 

0.809438 1.235425 0.031366 

Hoy SPA HOY5 150.275 74216.01 62668.
83 

0.844411 1.184257 0.000814 

Hoy SPA HOY6 149.9939 74216.01 62635.
75 

0.843965 1.184883 0.005282 

Hoy SPA HOY7 149.3255 74216.01 62626.
27 

0.843838 1.185062 0.001141 

Hoy SPA HOY8 147.1225 74216.01 62285.
21 

0.839242 1.191551 0.004048 

Hoy SPA Old Man of Hoy to Rora Head 142.944 74216.01 61873.
44 

0.833694 1.199481 0.000367 

Marwick Head SPA Marwick Head 165.2369 74216.01 65204.
76 

0.878581 1.138199 0.029277 

Rousay SPA Rousay 1 - RSPB 174.9218 74216.01 66139.
8 

0.89118 1.122108 0.000739 

Rousay SPA Rousay 11 140.0902 74216.01 66363.
31 

0.894191 1.118329 0.002095 

Rousay SPA Rousay 12 136.753 74216.01 66457.
45 

0.89546 1.116745 0.000123 

Rousay SPA Rousay 2 174.1852 74216.01 66151.
36 

0.891335 1.121912 6.25E-05 

Rousay SPA Rousay 4 146.4389 74216.01 66244.
68 

0.892593 1.120332 0.010755 

Rousay SPA Rousay 5 144.0931 74216.01 66299.
49 

0.893331 1.119405 0.007591 

Rousay SPA Rousay 6 141.6063 74216.01 66361 0.89416 1.118368 0.00146 

Rousay SPA Rousay 7 140.9583 74216.01 66399.
63 

0.894681 1.117717 2.07E-05 

Rousay SPA Rousay 8 138.0906 74216.01 66426.
82 

0.895047 1.11726 4.31E-05 
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SPA Colony Distance to 
development 

Foraging 
area 

Sea 
area 

Proportion 
at sea 

Colony 
weight 

Colony 
proportion 

Sumburgh Head SPA Geo of Parks to Jarlshof 161.4565 74216.01 71815.
28 

0.967652 1.033429 0.002775 

Sumburgh Head SPA Grutness Pier to Greystane Geo 163.5464 74216.01 71831.
86 

0.967876 1.033191 0.001894 

Sumburgh Head SPA Sumburgh Head 161.4078 74216.01 71814.
33 

0.967639 1.033443 0.003281 

Troup, Pennan and Lion's 
Heads SPA 

Aberdour Bay 100.0936 28472.38 19927.
66 

0.699894 1.428787 0.022932 

Troup, Pennan and Lion's 
Heads SPA 

Crovie to Collie Head 103.7669 28472.38 19186.
06 

0.673848 1.484014 0.011522 

Troup, Pennan and Lion's 
Heads SPA 

More Head-Crovie Pier 
(+Craigandargity skerry) 

105.2131 28472.38 18866.
22 

0.662615 1.509173 0.001754 

Troup, Pennan and Lion's 
Heads SPA 

Pennan Head 101.1946 28472.38 19703.
91 

0.692036 1.445012 0.015033 

Troup, Pennan and Lion's 
Heads SPA 

Troup & Lion's Head RSPB (Coast & 
Reserve) 

101.9071 28472.38 19383.
25 

0.680774 1.468917 0.318887 

West Westray SPA Noup Cliffs RSPB (West Westray 2) 163.0787 74216.01 67189.
24 

0.90532 1.104582 0.07508 

West Westray SPA West Westray 1 162.8343 74216.01 67186.
19 

0.905279 1.104632 0.000233 

West Westray SPA West Westray 5 199.2693 74216.01 67125.
64 

0.904463 1.105628 0.004924 

West Westray SPA West Westray 6 198.4067 74216.01 67057.
25 

0.903542 1.106756 0.006793 
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Table B-3 Breeding season apportioning calculations for herring gull SPAs 

SPA Colony Distance to development Foraging area Sea area Proportion at sea Colony weight Colony proportion 

Troup, Pennan and Lion's Heads SPA Aberdour Bay 100.0936 23019.58 15877.47 0.689738 1.449827 0.247755 

Troup, Pennan and Lion's Heads SPA Crovie to Collie Head 103.7669 23019.58 15390.59 0.668587 1.495692 0.08149 

Troup, Pennan and Lion's Heads SPA More Head-Crovie Pier (+Craigandargity skerry) 105.2131 23019.58 15186.28 0.659712 1.515814 0.198369 

Troup, Pennan and Lion's Heads SPA Pennan Bay 101.1637 23019.58 15710.1 0.682467 1.465272 0 

Troup, Pennan and Lion's Heads SPA Pennan Head 101.1946 23019.58 15720.66 0.682925 1.464289 0.10443 

Troup, Pennan and Lion's Heads SPA Troup & Lion's Head RSPB (Coast & Reserve) 101.9071 23019.58 15598.67 0.677626 1.47574 0.250093 

Troup, Pennan and Lion's Heads SPA West Quarry Head 99.66907 23019.58 15966.84 0.69362 1.441712 0.055602 

 

 

Table B-4 Breeding season apportioning calculations for northern gannet SPAs 

SPA Colony Distance to development Foraging area Sea area Proportion at sea Colony weight Colony proportion 

Fair Isle SPA Fair Isle 127.2926 815206.7 693548.8 0.850764 1.175414 0.089768 

Flamborough and Filey Coast SPA Flamborough Head and Bempton Cliffs 488.2844 815206.7 491637.6 0.603083 1.658145 0.023877 

Forth Islands SPA Bass Rock 273.1599 1093588 799649.6 0.731216 1.367584 0.353621 

Hermaness, Saxa Vord and Valla Field SPA Hermaness 279.8907 815206.7 701867 0.860968 1.161483 0.071227 

North Rona and Sula Sgeir SPA Sula Sgeir 294.7815 815206.7 717742.9 0.880443 1.135792 0.031817 

Noss SPA Noss 193.8513 815206.7 690924.9 0.847546 1.179877 0.099288 

St Kilda SPA Boreray and Stacs 447.0817 1579219 1353067 0.856795 1.16714 0.090252 

Sule Skerry and Sule Stack SPA Sule Skerry 199.4959 815206.7 716535.9 0.878962 1.137705 0.033089 

Sule Skerry and Sule Stack SPA Sule Stack 201.5953 815206.7 714188 0.876082 1.141446 0.032762 
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Table B-5 Breeding season apportioning calculations for razorbill SPAs 

SPA Colony Distance to development Foraging area Sea area Proportion at sea Colony weighting Colony proportion 

North Caithness Cliffs SPA Duncansby Head 107.6005 46912.9 37409.74 0.79743 1.254029 0.012307 

North Caithness Cliffs SPA Dunnet Head 1 126.7514 46912.9 36535.28 0.77879 1.284044 0.001799 

North Caithness Cliffs SPA Dunnet Head 2 131.5291 46912.9 36352.5 0.774893 1.2905 0.003509 

North Caithness Cliffs SPA Dunnet Head 3 128.2391 46912.9 36426.93 0.77648 1.287863 0.012752 

North Caithness Cliffs SPA Dunnet Head 4 131.0812 46912.9 36594.08 0.780043 1.281981 0.001888 

North Caithness Cliffs SPA Little Clett 125.4221 46912.9 36478.82 0.777586 1.286031 0.000393 

North Caithness Cliffs SPA Skirza Head 107.4999 46912.9 36557.58 0.779265 1.283261 0.021754 

North Caithness Cliffs SPA Stacks of Duncansby 107.2781 46912.9 36863.58 0.785788 1.272608 0.043909 

North Caithness Cliffs SPA Stroma Island 113.4696 46912.9 37784.23 0.805412 1.2416 0.021526 

Troup, Pennan and Lion's Heads SPA Troup & Lion's Head RSPB (Coast & Reserve) 101.9071 46912.9 30571.22 0.651659 1.534545 0.110376 

North Caithness Cliffs SPA Dunnet Head 5 318.3508 46912.9 36233.45 0.772356 1.29474 0.000226 

North Caithness Cliffs SPA Holburn Head 2 139.0051 46912.9 35370.46 0.75396 1.32633 0.00097 

North Caithness Cliffs SPA Holburn Head 3 308.5202 46912.9 35195.74 0.750236 1.332914 5.22E-05 

North Caithness Cliffs SPA Melvich 1 158.271 46912.9 33911.14 0.722853 1.383407 0.005872 

North Caithness Cliffs SPA Melvich 2 158.8525 46912.9 33827.49 0.72107 1.386828 0.00337 

North Caithness Cliffs SPA Melvich 3 159.3866 46912.9 33795.42 0.720387 1.388144 0.003138 

North Caithness Cliffs SPA Ness of Litter 307.4393 46912.9 35132.02 0.748878 1.335332 6.36E-05 

North Caithness Cliffs SPA Sandside Head 1 155.9396 46912.9 34018.86 0.725149 1.379026 0.001523 

North Caithness Cliffs SPA Sandside Head 2 157.057 46912.9 33915.53 0.722947 1.383228 0.00282 

West Westray SPA Noup Cliffs RSPB (West Westray 2) 163.0787 85115.67 76865.71 0.903074 1.107329 0.006173 

Troup, Pennan and Lion's Heads SPA Aberdour Bay 100.0936 46912.9 31609.47 0.673791 1.484141 0.008715 

North Caithness Cliffs SPA Auckengill within SPA 108.109 46912.9 36161.99 0.770832 1.297299 0.001757 

East Caithness Cliffs SPA Burrigill 123.4206 46912.9 28650.51 0.610717 1.637419 0.002086 

East Caithness Cliffs SPA Cleit Bheag 129.1965 46912.9 27490.78 0.585996 1.706496 0.007729 

East Caithness Cliffs SPA Corbiegeo 109.45 46912.9 31614.95 0.673907 1.483884 0.042726 

Troup, Pennan and Lion's Heads SPA Crovie to Collie Head 103.7669 46912.9 30311.41 0.646121 1.547698 0.01872 

East Caithness Cliffs SPA Dunbeath Bay 130.3612 46912.9 27187.17 0.579524 1.725553 0.000504 

Fair Isle SPA Fair Isle 127.2926 85115.67 81514.16 0.957687 1.044183 0.019257 

East Caithness Cliffs SPA Forse Head 123.889 46912.9 28534.77 0.60825 1.644061 0.00444 

East Caithness Cliffs SPA Gearty Head 110.7516 46912.9 31190.61 0.664862 1.504071 0.003502 

East Caithness Cliffs SPA Gotten Dubh 127.7029 46912.9 27884.4 0.594387 1.682406 0.001842 

East Caithness Cliffs SPA Halberry Head 115.4494 46912.9 29840.79 0.636089 1.572107 0.017504 

East Caithness Cliffs SPA Helman Head 108.5498 46912.9 32214.33 0.686684 1.456274 0.004624 

East Caithness Cliffs SPA Hill Head 120.8396 46912.9 28999.06 0.618147 1.617739 0.001857 

East Caithness Cliffs SPA Invershore 122.425 46912.9 28743.39 0.612697 1.632128 0.001099 

East Caithness Cliffs SPA Ires Geo 108.9152 46912.9 31934.5 0.680719 1.469035 0.105287 

East Caithness Cliffs SPA Latheronwheel 126.5849 46912.9 28173.77 0.600555 1.665127 0.000678 

Troup, Pennan and Lion's Heads SPA More Head-Crovie Pier (+Craigandargity skerry) 105.2131 46912.9 29814.65 0.635532 1.573485 0.002052 

East Caithness Cliffs SPA Ness Castle 114.527 46912.9 30153.11 0.642747 1.555823 0.011434 

East Caithness Cliffs SPA Occumster 119 46912.9 29214.31 0.622735 1.605819 0.000933 

East Caithness Cliffs SPA Overton 116.1587 46912.9 29623.08 0.631449 1.58366 0.007925 

Troup, Pennan and Lion's Heads SPA Pennan Head 101.1946 46912.9 31206 0.66519 1.50333 0.010073 

East Caithness Cliffs SPA Roy Geo 117.9077 46912.9 29327.14 0.62514 1.599641 0.00175 

East Caithness Cliffs SPA Sarclet Head 110.0557 46912.9 31418.15 0.669712 1.493179 0.00111 

East Caithness Cliffs SPA Skerry Mor 117.4039 46912.9 29418.94 0.627097 1.59465 0.001078 

East Caithness Cliffs SPA Stack of Ulbster 111.8065 46912.9 30995.29 0.660699 1.513549 0.005451 
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SPA Colony Distance to development Foraging area Sea area Proportion at sea Colony weighting Colony proportion 

East Caithness Cliffs SPA The Brough 108.0509 46912.9 32553.31 0.69391 1.44111 0.01211 

Troup, Pennan and Lion's Heads SPA West Quarry Head 99.66907 46912.9 31989.23 0.681885 1.466522 6.87E-05 

East Caithness Cliffs SPA Whaligoe 1 113.658 46912.9 30451.18 0.6491 1.540594 0.011626 

East Caithness Cliffs SPA Whaligoe 2 112.42 46912.9 30780.84 0.656128 1.524094 0.027275 

East Caithness Cliffs SPA Wick Bay within SPA 107.7651 46912.9 32791.9 0.698995 1.430625 0.001664 

East Caithness Cliffs SPA Badaidh na Gaoithe 131.4827 46912.9 26900.21 0.573408 1.74396 0.002646 

East Caithness Cliffs SPA Badbea 1 138.5521 46912.9 25208.64 0.53735 1.860985 0.001655 

East Caithness Cliffs SPA Badbea 2 138.1894 46912.9 25254.83 0.538335 1.857581 0.000528 

East Caithness Cliffs SPA Berriedale 134.9828 46912.9 25895.27 0.551986 1.81164 0.002747 

East Caithness Cliffs SPA Ceann Leathad nam Bo 1 133.5986 46912.9 26230.51 0.559132 1.788486 0.000933 

East Caithness Cliffs SPA Ceann Leathad nam Bo 2 133.4978 46912.9 26248.88 0.559524 1.787234 0.001214 

East Caithness Cliffs SPA Cnoc na Croiche 137.1338 46912.9 25440.21 0.542286 1.844045 0.007443 

East Caithness Cliffs SPA Cnoc na Stri 1 140.7613 46912.9 24729.16 0.527129 1.897068 0.006881 

East Caithness Cliffs SPA Cnoc na Stri 2 140.6331 46912.9 24755.01 0.52768 1.895087 0.00949 

East Caithness Cliffs SPA Creag na Cuinge 1 140.124 46912.9 24875.31 0.530245 1.885922 0.009259 

East Caithness Cliffs SPA Creag na Cuinge 2 139.4751 46912.9 24995.37 0.532804 1.876864 0.009465 

East Caithness Cliffs SPA Creag na Cuinge 3 139.4199 46912.9 25014.22 0.533206 1.875449 0.012446 

East Caithness Cliffs SPA Creag na Cuinge 4 138.7678 46912.9 25148.31 0.536064 1.86545 0.00815 

East Caithness Cliffs SPA Inver Hill 136.5692 46912.9 25488.92 0.543324 1.840522 0.023866 

East Caithness Cliffs SPA Llama Farm 134.0909 46912.9 26140.92 0.557222 1.794616 0.000434 

East Caithness Cliffs SPA Ord of Caithness 2 141.9768 46912.9 24530.82 0.522901 1.912406 0.012975 

East Caithness Cliffs SPA Poll Gallon 135.3945 46912.9 25736.82 0.548609 1.822793 0.002192 

East Caithness Cliffs SPA Ramsgate 131.4037 46912.9 26903.5 0.573478 1.743747 0.006349 

East Caithness Cliffs SPA Rockhead 132.734 46912.9 26567.1 0.566307 1.765827 0.085571 

East Caithness Cliffs SPA Screadan 133.4673 46912.9 26274.51 0.56007 1.785491 0.001478 

East Caithness Cliffs SPA Sithean Dubh 131.2378 46912.9 26946.15 0.574387 1.740987 0.014342 

East Caithness Cliffs SPA The Clett 132.2858 46912.9 26710.94 0.569373 1.756318 0.015891 

West Westray SPA West Westray 1 162.8343 85115.67 76864.88 0.903064 1.107341 0.000441 

West Westray SPA West Westray 3 163.5565 85115.67 76808.2 0.902398 1.108159 0 

West Westray SPA West Westray 5 199.2693 85115.67 76805.02 0.902361 1.108205 0.002526 

West Westray SPA West Westray 6 198.4067 85115.67 76736.58 0.901556 1.109193 0.002301 

 



   

 

Buchan Offshore Wind 
Appendix 9.4 – Ornithological impact Apportioning, Derivation of Cumulative Impacts and PVA Screening  Page 99 

Table B-6 Breeding season apportioning calculations for kittiwake SPAs 

SPA Colony Distance to development Foraging area Sea area Proportion at sea Colony weighting Colony proportion 

Troup, Pennan and Lion's Heads SPA Aberdour Bay 100.0936 283875.4 207587.7 0.731263 1.367496 0.037746 

Forth Islands SPA Bass Rock 273.1599 283875.4 169040.3 0.595474 1.679336 0.001014 

East Caithness Cliffs SPA Berriedale 134.9828 283875.4 216453.7 0.762495 1.311483 0.006238 

St Abb's Head to Fast Castle SPA Broadhaven to Moorburn Point 283.0906 283875.4 170609.9 0.601003 1.663886 0.001276 

Buchan Ness to Collieston Coast SPA Buchan Ness to Collieston 109.7583 283875.4 206093.4 0.725999 1.377412 0.178996 

Calf of Eday SPA Calf of Eday 137.5023 283875.4 242969.4 0.855901 1.168359 0.001014 

Cape Wrath SPA Cape Wrath 4 222.4702 283875.4 226609.8 0.798272 1.252706 0.000857 

East Caithness Cliffs SPA Ceann Leathad nam Bo 1 133.5986 283875.4 216738.9 0.7635 1.309758 0.005817 

East Caithness Cliffs SPA Ceann Leathad nam Bo 2 133.4978 283875.4 216753.6 0.763552 1.309669 0.004492 

East Caithness Cliffs SPA Cleit Bheag 129.1965 283875.4 217868.5 0.767479 1.302967 0.00221 

Cape Wrath SPA Clo Mor 10 219.8486 283875.4 226353.4 0.797369 1.254125 0.001376 

Cape Wrath SPA Clo Mor 11 220.6674 283875.4 226383 0.797473 1.253961 0.000973 

Cape Wrath SPA Clo Mor 5 216.6802 283875.4 226178.1 0.796751 1.255097 0.000303 

Cape Wrath SPA Clo Mor 7 217.1907 283875.4 226288.7 0.797141 1.254483 0.00209 

Cape Wrath SPA Clo Mor 8 217.8414 283875.4 226254.5 0.79702 1.254673 0.000779 

Cape Wrath SPA Clo Mor 9 218.7236 283875.4 226295.1 0.797163 1.254448 0.003479 

East Caithness Cliffs SPA Cnoc na Croiche 137.1338 283875.4 216063.9 0.761122 1.313849 0.003657 

East Caithness Cliffs SPA Cnoc na Stri 1 140.7613 283875.4 215468 0.759023 1.317483 0.001099 

East Caithness Cliffs SPA Cnoc na Stri 2 140.6331 283875.4 215488.7 0.759096 1.317356 0.002201 

Copinsay SPA Copinsay 99.79679 283875.4 235671.9 0.830195 1.204537 0.004137 

East Caithness Cliffs SPA Corbiegeo 109.45 283875.4 221547.7 0.78044 1.281329 0.023893 

Forth Islands SPA Craigleith 275.1879 283875.4 168441.9 0.593365 1.685302 0.001785 

East Caithness Cliffs SPA Creag na Cuinge 1 140.124 283875.4 215588.5 0.759447 1.316747 0.003875 

East Caithness Cliffs SPA Creag na Cuinge 2 139.4751 283875.4 215685.4 0.759789 1.316155 0.002189 

East Caithness Cliffs SPA Creag na Cuinge 3 139.4199 283875.4 215702.5 0.759849 1.316051 0.003591 

East Caithness Cliffs SPA Creag na Cuinge 4 138.7678 283875.4 215817.6 0.760254 1.315349 0.000229 

Troup, Pennan and Lion's Heads SPA Crovie to Collie Head 103.7669 283875.4 206928.3 0.72894 1.371854 0.01116 

North Caithness Cliffs SPA Duncansby Head 107.6005 283875.4 228526.2 0.805023 1.242201 0.005381 

North Caithness Cliffs SPA Dunnet Head 2 131.5291 283875.4 227623.2 0.801842 1.247129 0.000608 

North Caithness Cliffs SPA Dunnet Head 3 128.2391 283875.4 227693.2 0.802088 1.246745 0.024881 

Calf of Eday SPA Eday 4 134.135 283875.4 243180.6 0.856645 1.167344 2.25E-05 

Fair Isle SPA Fair Isle 127.2926 283875.4 258407.5 0.910285 1.098557 0.00351 

Forth Islands SPA Fidra 276.9961 283875.4 168016.9 0.591868 1.689565 0.000878 

East Caithness Cliffs SPA Forse Head 123.889 283875.4 218793.6 0.770738 1.297458 0.002706 

Foula SPA Foula 198.9935 283875.4 269659.7 0.949923 1.052717 0.001306 

Fowlsheugh SPA Fowlsheugh RSPB 176.675 283875.4 190043.9 0.669462 1.493736 0.085623 

Sumburgh Head SPA Geo of Parks to Jarlshof 161.4565 283875.4 267655.3 0.942862 1.060601 0.000691 

Sumburgh Head SPA Grutness Pier to Greystane Geo 163.5464 283875.4 267951.6 0.943906 1.059428 0.000197 

East Caithness Cliffs SPA Halberry Head 115.4494 283875.4 219888.8 0.774596 1.290995 0.00966 

Handa SPA Handa Island 253.617 283875.4 223408.6 0.786995 1.270656 0.010476 

East Caithness Cliffs SPA Helman Head 108.5498 283875.4 222199 0.782734 1.277573 0.000965 

Hermaness, Saxa Vord and Valla Field SPA Hermaness 279.8907 283875.4 280492.2 0.988082 1.012062 0.000115 

East Caithness Cliffs SPA Hill Head 120.8396 283875.4 219186 0.77212 1.295135 0.001712 

North Caithness Cliffs SPA Holburn Head 2 139.0051 283875.4 226632.7 0.798353 1.252579 0.000285 

North Caithness Cliffs SPA Holburn Head 3 308.5202 283875.4 226474.9 0.797797 1.253452 1.52E-05 

Hoy SPA HOY17 130.7248 283875.4 230701.2 0.812685 1.230489 0.001897 
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SPA Colony Distance to development Foraging area Sea area Proportion at sea Colony weighting Colony proportion 

Hoy SPA HOY8 147.1225 283875.4 232749.4 0.8199 1.219661 5.86E-05 

East Caithness Cliffs SPA Inver Hill 136.5692 283875.4 216097 0.761239 1.313648 0.042723 

East Caithness Cliffs SPA Ires Geo 108.9152 283875.4 221890.9 0.781649 1.279347 0.031656 

Forth Islands SPA Isle of May 260.152 283875.4 172242.4 0.606753 1.648116 0.015267 

North Caithness Cliffs SPA Little Clett 125.4221 283875.4 227645 0.801919 1.247009 4.58E-05 

Marwick Head SPA Marwick Head 165.2369 283875.4 237283.6 0.835872 1.196355 0.007287 

North Caithness Cliffs SPA Melvich 1 158.271 283875.4 225094.9 0.792935 1.261137 0.001478 

North Caithness Cliffs SPA Melvich 2 158.8525 283875.4 225009 0.792633 1.261618 0.000514 

North Caithness Cliffs SPA Melvich 3 159.3866 283875.4 224979.2 0.792528 1.261785 0.010458 

St Abb's Head to Fast Castle SPA Moorburn Point to Fast Castle 283.0569 283875.4 170315 0.599964 1.666767 0.000212 

Troup, Pennan and Lion's Heads SPA More Head-Crovie Pier (+Craigandargity skerry) 105.2131 283875.4 206582.1 0.727721 1.374153 0.001607 

Hermaness, Saxa Vord and Valla Field SPA Muckle Flugga 280.2647 283875.4 280525.8 0.9882 1.011941 8.93E-06 

East Caithness Cliffs SPA Ness Castle 114.527 283875.4 220181.4 0.775627 1.28928 0.012893 

North Rona and Sula Sgeir SPA North Rona 277.097 283875.4 240676.7 0.847825 1.179489 0.000794 

Noss SPA Noss 193.8513 283875.4 274590.9 0.967294 1.033812 0.000273 

West Westray SPA Noup Cliffs RSPB (West Westray 2) 163.0787 283875.4 243722.7 0.858555 1.164747 0.007521 

Hoy SPA Old Man of Hoy to Rora Head 142.944 283875.4 232270.6 0.818213 1.222176 0.0002 

East Caithness Cliffs SPA Ord of Caithness 2 141.9768 283875.4 215315.2 0.758485 1.318418 0.00127 

East Caithness Cliffs SPA Overton 116.1587 283875.4 219682.3 0.773869 1.292209 0.00104 

Troup, Pennan and Lion's Heads SPA Pennan Head 101.1946 283875.4 207377.9 0.730524 1.36888 0.008573 

East Caithness Cliffs SPA Poll Gallon 135.3945 283875.4 216309.3 0.761987 1.312359 0.002242 

East Caithness Cliffs SPA Ramsgate 131.4037 283875.4 217339.7 0.765616 1.306137 0.002255 

East Caithness Cliffs SPA Rockhead 132.734 283875.4 217049.2 0.764593 1.307885 0.04768 

Rousay SPA Rousay 1 - RSPB 174.9218 283875.4 239463.4 0.843551 1.185465 0.001039 

Rousay SPA Rousay 11 140.0902 283875.4 240135.7 0.845919 1.182146 0.000376 

Rousay SPA Rousay 12 136.753 283875.4 240285.8 0.846448 1.181408 0.000219 

Rousay SPA Rousay 4 146.4389 283875.4 239911.5 0.845129 1.183251 0.000976 

Rousay SPA Rousay 7 140.9583 283875.4 240441.8 0.846998 1.180641 4.12E-05 

Rousay SPA Rousay 8 138.0906 283875.4 240482 0.847139 1.180443 4.29E-05 

North Caithness Cliffs SPA Sandside Head 1 155.9396 283875.4 225184.5 0.793251 1.260635 0.006069 

North Caithness Cliffs SPA Sandside Head 2 157.057 283875.4 225083.1 0.792894 1.261203 0.002434 

Sumburgh Head SPA Sandwick to Virkie: Boddam to Virkie within SPA 165.7782 283875.4 268409.4 0.945518 1.057621 4.45E-06 

East Caithness Cliffs SPA Screadan 133.4673 283875.4 216777.8 0.763637 1.309523 1.70E-05 

East Caithness Cliffs SPA Sithean Dubh 131.2378 283875.4 217377.1 0.765748 1.305912 0.006046 

North Caithness Cliffs SPA Skirza Head 107.4999 283875.4 227331 0.800813 1.248732 0.010814 

St Abb's Head to Fast Castle SPA St Abb's Head NNR 284.3028 283875.4 170636 0.601094 1.663632 0.01185 

East Caithness Cliffs SPA Stack of Ulbster 111.8065 283875.4 220963.2 0.778381 1.284718 0.000831 

North Caithness Cliffs SPA Stroma Island 113.4696 283875.4 229182.7 0.807335 1.238643 0.000823 

North Rona and Sula Sgeir SPA Sula Sgeir 294.7815 283875.4 243026 0.856101 1.168087 0.000412 

Sumburgh Head SPA Sumburgh Head 161.4078 283875.4 267640.7 0.94281 1.060659 0.000598 

Fowlsheugh SPA Swallow Cove - Crawton 178.1942 283875.4 189789.3 0.668565 1.49574 0.011736 

East Caithness Cliffs SPA The Brough 108.0509 283875.4 222568.8 0.784037 1.27545 0.00279 

East Caithness Cliffs SPA The Clett 132.2858 283875.4 217178.6 0.765049 1.307106 0.010643 

Fowlsheugh SPA Thornyhive Bay 174.9712 283875.4 190325.9 0.670456 1.491523 0.009408 

Fowlsheugh SPA Tremuda/Old Hall Bay 174.1981 283875.4 190455.7 0.670913 1.490506 0.004359 

Troup, Pennan and Lion's Heads SPA Troup & Lion's Head RSPB (Coast & Reserve) 101.9071 283875.4 207377.5 0.730523 1.368883 0.150085 
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SPA Colony Distance to development Foraging area Sea area Proportion at sea Colony weighting Colony proportion 

Troup, Pennan and Lion's Heads SPA West Quarry Head 99.66907 283875.4 207602.8 0.731316 1.367397 1.59E-05 

West Westray SPA West Westray 1 162.8343 283875.4 243655.9 0.85832 1.165067 6.09E-05 

West Westray SPA West Westray 5 199.2693 283875.4 243267.8 0.856953 1.166926 0.001681 

West Westray SPA West Westray 6 198.4067 283875.4 242922.6 0.855736 1.168584 0.001461 

East Caithness Cliffs SPA Whaligoe 1 113.658 283875.4 220462 0.776615 1.287639 0.005921 

East Caithness Cliffs SPA Whaligoe 2 112.42 283875.4 220756.7 0.777653 1.28592 0.007666 

East Caithness Cliffs SPA Wick Bay within SPA 107.7651 283875.4 222830.9 0.78496 1.27395 0.000241 

Farne Islands SPA Farne Islands 309.8276 283875.4 173804 0.612255 1.633307 0.007045 
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Table B-7 Breeding season apportioning calculations for puffin non-SPAs 

Site Distance to development Foraging area Sea area Proportion at sea Colony weighting Colony proportion 

Aberdour Bay 100.0936 221284.9 156848.6 0.708809 1.410818 0 

Ackergillshore 107.303 221284.9 170265.7 0.769441 1.299645 0 

Aith Ness 239.113 221284.9 216176.4 0.976914 1.023631 8.02E-06 

Am Balg 237.0329 221284.9 170170 0.769009 1.300375 0.002053 

Auchmithie 217.8992 221284.9 129947.8 0.587242 1.702875 4.02E-05 

Auskerry 103.8281 221284.9 186139.8 0.841177 1.18881 0.005508 

Ayre of Tonga to Tonga Stack 288.5977 221284.9 218630.9 0.988006 1.012139 0.000683 

Badbea 2 138.1894 221284.9 161996.7 0.732073 1.365984 4.81E-05 

Bannaminn to Croo Geo 184.4611 221284.9 214486.9 0.96928 1.031694 1.36E-05 

Bard Head 188.9291 221284.9 215683.2 0.974686 1.025972 0 

Bay of Okraquoy to Blosta 185.5684 221284.9 215026.7 0.971719 1.029104 0 

Berriedale 134.9828 221284.9 162574.8 0.734685 1.361127 0 

Birrier to Rivalee 300.3453 221284.9 218500.8 0.987418 1.012742 2.51E-05 

Birsay Bay 192.983 221284.9 183593.6 0.829671 1.205298 0 

Black Holm 101.5567 221284.9 181835.8 0.821727 1.216949 0.001771 

Black Slough to Burn of Daff 159.3144 221284.9 142153.9 0.642402 1.556657 9.62E-05 

Blue Geo 201.5712 221284.9 216219.3 0.977108 1.023428 0 

Breckon to Bay of Brough 272.6755 221284.9 218543.7 0.987612 1.012543 0 

Brei Wick to Virdick 276.9392 221284.9 218639.3 0.988045 1.0121 2.36E-05 

Broad Stack to Stack of Barons Geo 165.1057 221284.9 212305 0.959419 1.042297 0.000206 

Broadhaven to Moorburn Point 283.0906 221284.9 126943.5 0.573665 1.743177 0 

Brother Isle 326.9307 221284.9 217648 0.983565 1.01671 0 

Brough of Birsay 157.5762 221284.9 183995.4 0.831486 1.202666 5.42E-05 

Bruse Holm 217.5595 221284.9 217118 0.98117 1.019192 0 

Buchan Ness to Collieston 109.7583 221284.9 156788.4 0.708536 1.41136 0.001548 

Burga Stacks to Caves 198.1348 221284.9 214778.3 0.970596 1.030294 4.11E-05 

Burgh Head 2 106.516 221284.9 187580 0.847686 1.179683 2.33E-05 

Burka Stack 247.9032 221284.9 217296.8 0.981978 1.018353 0 

Burn of Daff to Newtonhill 162.1258 221284.9 141568.3 0.639756 1.563096 0 

Burn of Garth to Broad Stack 165.4314 221284.9 212461 0.960124 1.041532 8.52E-06 

Burnbanks 152.7657 221284.9 143905.8 0.650319 1.537706 0 

Burrafirth to The Keen 281.314 221284.9 218630.9 0.988006 1.012139 0 

Burries Ness to Ketligill Head 246.2439 221284.9 217354.5 0.982238 1.018083 0 

Calders Geo 234.8608 221284.9 216919.3 0.980272 1.020125 1.24E-05 

Calf of Eday 137.5023 221284.9 190109.4 0.859116 1.163987 1.38E-05 

Castle o' Burrian 149.7071 221284.9 190124.6 0.859185 1.163894 0.017842 

Cava 128.7229 221284.9 178231.1 0.805437 1.241562 1.68E-05 

Cheynies 192.1312 221284.9 214930.3 0.971284 1.029565 6.25E-06 

Cleit Bheag 129.1965 221284.9 164026.4 0.741246 1.34908 0.002516 

Cletts of Ramnageo to Little Loch 207.3509 221284.9 216588.9 0.978779 1.021681 0 

Cloki Stack to Peerie Voe 171.9521 221284.9 213201.4 0.963471 1.037914 1.57E-05 

Cnoc na Stri 1 140.7613 221284.9 161564.3 0.730119 1.36964 4.64E-05 

Cnoc na Stri 2 140.6331 221284.9 161584.6 0.730211 1.369468 3.10E-05 

Colsay 173.0279 221284.9 213343.3 0.964112 1.037224 0.000722 

Compass Head 162.6511 221284.9 212495 0.960278 1.041365 0.000176 

Copinsay 99.79679 221284.9 181918 0.822099 1.216399 0.01644 
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Site Distance to development Foraging area Sea area Proportion at sea Colony weighting Colony proportion 

Corbie Geo to Whale Stack 171.4297 221284.9 213089.8 0.962966 1.038458 0 

Corbiegeo 109.45 221284.9 168313.3 0.760618 1.31472 0 

Corn Holm 100.9189 221284.9 181880 0.821927 1.216653 0.004843 

Costa Head 151.4244 221284.9 184985 0.835959 1.196231 0.000222 

Costa Hill Cliffs 149.6077 221284.9 185222.3 0.837031 1.194699 4.78E-05 

Cove Bay 153.305 221284.9 143770.2 0.649706 1.539157 0 

Crovie to Collie Head 103.7669 221284.9 155783.5 0.703995 1.420464 0 

Cul an Fhraochaidh (west) 230.9568 221284.9 170694 0.771377 1.296383 0 

Cumlewick Ness 176.8082 221284.9 214395.4 0.968866 1.032135 0 

Darn Bay 183.6761 221284.9 136367 0.616251 1.622716 0 

Deerness 3 106.497 221284.9 183227.8 0.828018 1.207703 0 

Deerness 4 109.742 221284.9 182115.3 0.822991 1.215081 2.26E-05 

Djubi Geo to Tongan Swarta 250.7465 221284.9 217651.4 0.98358 1.016694 0 

Doonie Point to Hall Bay 165.8209 221284.9 140597.1 0.635367 1.573893 2.56E-05 

Dore Holm 232.0102 221284.9 216771.8 0.979605 1.020819 8.49E-06 

Dunbeath Bay 130.3612 221284.9 163747.7 0.739986 1.351377 0 

Eday 20 135.1829 221284.9 189563.5 0.856649 1.167339 8.58E-05 

Eday 4 134.135 221284.9 190322.3 0.860078 1.162685 1.45E-05 

Eday 5 134.419 221284.9 190291.6 0.859939 1.162873 0.000562 

Eday 6 135.67 221284.9 190041 0.858807 1.164406 1.42E-05 

Egilsay, whole island 236.7304 221284.9 216731 0.979421 1.021012 8.16E-06 

Eilean nan Ron whole island 187.6402 221284.9 168905.7 0.763295 1.310109 1.67E-05 

Eynhallow 138.028 221284.9 185323.9 0.83749 1.194044 0.001221 

Faraid Head 2 211.183 221284.9 170421.4 0.770145 1.298457 3.26E-05 

Faraid Head 3 209.4748 221284.9 170290.2 0.769552 1.299458 7.96E-05 

Faraid Head 4 210.8064 221284.9 170294.1 0.76957 1.299428 0.000603 

Faraid Head 5 210.7838 221284.9 170106 0.76872 1.300864 6.56E-05 

Findon Ness to Black Slough 157.9756 221284.9 142506.4 0.643995 1.552807 2.79E-05 

Fish Holm 236.7926 221284.9 217446.1 0.982652 1.017654 0 

Fladda 261.7933 221284.9 218178.2 0.985961 1.014239 0 

Flotta 5 121.6912 221284.9 177362.6 0.801513 1.247641 3.77E-05 

Flotta 6 118.9878 221284.9 177064.6 0.800166 1.249741 7.91E-05 

Fogla Lee to Ern Stack 310.4682 221284.9 218230.7 0.986198 1.013995 2.59E-05 

Footabrough to Dogs Head (cliffs-nesters) 204.1294 221284.9 214843.4 0.970891 1.029982 4.43E-05 

Fowlsheugh RSPB 176.675 221284.9 137878 0.623079 1.604932 9.21E-05 

Fugla Geo 308.7392 221284.9 218331.3 0.986653 1.013528 2.38E-05 

Fugla Ness to The Ness 251.8443 221284.9 217820.9 0.984346 1.015903 0 

Galti Stack 245.9822 221284.9 217409.8 0.982488 1.017824 0 

Garron Point 120.1378 221284.9 152992.4 0.691382 1.446378 0.000359 

Gearty Head 110.7516 221284.9 167917.4 0.758829 1.317819 0 

Geo of Vigon to Birrier 302.2138 221284.9 218483.6 0.987341 1.012821 0 

Geos of the Veng 189.7112 221284.9 215702.4 0.974773 1.02588 6.38E-06 

Gerherda to Swinga Taing 306.2929 221284.9 218424.6 0.987074 1.013095 0 

Giltarump Stack 195.8039 221284.9 214719.2 0.970329 1.030578 6.02E-06 

Gloup Holm 298.3219 221284.9 218524.4 0.987525 1.012632 0 

Gloup Ness to Breakon 299.6235 221284.9 218539 0.987591 1.012565 0 
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Greff to Ayre of Tonga 287.9648 221284.9 218630.4 0.988004 1.012141 0.000216 

Grid Square HY2113 158.0946 221284.9 180431.1 0.815379 1.226423 0 

Grid Square HY2114 158.8626 221284.9 180639 0.816319 1.225012 0 

Grid Square HY2115/2215 159.9233 221284.9 180902.9 0.817511 1.223224 0 

Grid Square HY2217 161.0411 221284.9 181172.7 0.818731 1.221403 5.27E-05 

Grid Square HY2221 164.8606 221284.9 182123.3 0.823027 1.215028 2.00E-05 

Griskerry to Taing of Maywick 177.0119 221284.9 213866 0.966474 1.034689 0.000814 

Gruna Stack 248.5085 221284.9 217544.7 0.983098 1.017193 0.000963 

Gruney 261.9447 221284.9 218174.3 0.985943 1.014257 1.66E-05 

Gunnister to Ness Head of Hamar 238.73 221284.9 216983.3 0.980561 1.019824 4.01E-06 

Handa Island 253.617 221284.9 167152.1 0.755371 1.323853 0.001982 

Hare Ness to Seal's Cove 155.6163 221284.9 143152.5 0.646915 1.545798 0.000143 

Head of Ronas Voe to The Trip 255.03 221284.9 217390.5 0.982401 1.017914 0 

Helman Head 108.5498 221284.9 168768.3 0.762675 1.311175 2.49E-05 

Hermaness 279.8907 221284.9 218635 0.988025 1.01212 0.039854 

Herston 116.3727 221284.9 177205.7 0.800803 1.248746 0 

Hich Holm 174.7023 221284.9 213576.2 0.965164 1.036093 6.08E-05 

Hill Head 120.8396 221284.9 165583.2 0.748281 1.336397 0 

Hog Island to Dringa Neap 212.9321 221284.9 216827.1 0.979855 1.020559 1.51E-05 

Holm Of Papa Westray 149.0534 221284.9 192313.9 0.869078 1.150644 4.64E-05 

Hols Hellier to The Lug 278.172 221284.9 218638.6 0.988041 1.012103 0.000275 

Hoo Stack 207.3659 221284.9 216514.6 0.978443 1.022032 1.60E-05 

Horns of the Roe to Fogla - Lee 316.1402 221284.9 218141.6 0.985795 1.014409 0 

Horse Island (HU30) 160.7255 221284.9 211991.5 0.958003 1.043838 0 

Horse of Copinsay 99.71959 221284.9 182368.5 0.824134 1.213394 0.000137 

Hoxa Head (inland) 118.2929 221284.9 177545.4 0.802339 1.246356 1.99E-05 

HOY 01 154.5084 221284.9 178653.8 0.807347 1.238624 0.000291 

HU1755 - SKUA/GBBG 210.0354 221284.9 215104.9 0.972072 1.02873 5.22E-05 

Hunder Holm 217.0299 221284.9 217073.1 0.980967 1.019402 0 

Hyter 261.8882 221284.9 218184.9 0.985991 1.014208 0 

Inver Hill 136.5692 221284.9 162204.4 0.733012 1.364234 0 

Ires Geo 108.9152 221284.9 168569 0.761774 1.312726 2.48E-05 

Isle of Fethaland 262.0508 221284.9 218071.3 0.985478 1.014736 4.63E-05 

Kame to Corbie Geo 171.1299 221284.9 213055.8 0.962812 1.038624 5.56E-05 

Ketligill Head to Point of Djubi Geo 247.8475 221284.9 217417.4 0.982523 1.017788 3.71E-06 

Kineff 182.3649 221284.9 136617 0.617381 1.619746 0 

Laigh Mills 189.4982 221284.9 215672.3 0.974637 1.026023 0 

Landvillas to Scarfi Taing 169.6373 221284.9 212888.3 0.962055 1.039441 0.000696 

Levenwick to Quinni Geo 175.5143 221284.9 214029.9 0.967214 1.033897 0 

Little Holm 162.8401 221284.9 212278.4 0.959299 1.042428 0 

Little John's Haven 182.8036 221284.9 136516.3 0.616926 1.620941 0 

Little Loch to Eswick Holm 206.6862 221284.9 216547.4 0.978591 1.021877 2.14E-05 

Little Roe 247.792 221284.9 217502.4 0.982907 1.01739 0 

Lunna Holm 228.8982 221284.9 217650.1 0.983574 1.0167 0.000217 

Marwick Head 165.2369 221284.9 182933.3 0.826687 1.209648 9.92E-06 

Maywick to Holms Geo 180.1822 221284.9 214137.5 0.967701 1.033377 3.56E-05 
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Meall Mor 317.867 221284.9 159015.5 0.718601 1.391593 0 

Melvich 5 162.525 221284.9 169304.1 0.765096 1.307026 6.65E-05 

Mooa 218.5992 221284.9 217450.5 0.982672 1.017633 0 

Moorburn Point to Fast Castle 283.0569 221284.9 126610.4 0.57216 1.747762 0 

Muckle Flugga 280.2647 221284.9 218639.8 0.988047 1.012098 2.31E-05 

Muckle Green Holm 122.1575 221284.9 186671.8 0.843581 1.185422 0.000587 

Muckle Holm 254.168 221284.9 217912.5 0.98476 1.015476 0 

Muckle Roe (cliff nesters) 212.046 221284.9 216480.1 0.978287 1.022195 0.000122 

Muckle Skerry 103.1267 221284.9 175151.9 0.791522 1.263388 0.113902 

Mull Head - cliff-nesters 106.269 221284.9 183519 0.829334 1.205787 4.78E-05 

Ness Castle 114.527 221284.9 166826.3 0.753898 1.326439 0.000136 

Ness of Setter to Broch of Burraland 190.4036 221284.9 215438.7 0.973581 1.027136 3.17E-05 

Newtonhill - May Craig 163.307 221284.9 141247 0.638304 1.566652 3.95E-05 

Noness 176.1069 221284.9 214402.6 0.968899 1.0321 0 

North Hill RSPB, Papa Westray 150.2915 221284.9 192980.1 0.872089 1.146672 0.000148 

North Point of Mill Geos to Nibon 236.4018 221284.9 216771.2 0.979603 1.020822 8.18E-06 

Noss Head 106.1261 221284.9 170247.1 0.769357 1.299786 7.75E-05 

Noup Cliffs RSPB (West Westray 2) 163.0787 221284.9 190733.6 0.861937 1.160178 0.000166 

Occumster 119 221284.9 165812.1 0.749315 1.334552 2.11E-05 

Ockran Head and Hamnavoe 241.8336 221284.9 217319.5 0.98208 1.018247 3.90E-06 

Old Hall Bay - Castle Haven 173.2854 221284.9 138682 0.626712 1.595628 1.19E-05 

Ord of Caithness 1 142.2213 221284.9 161411.6 0.729429 1.370935 0 

Ord of Caithness 2 141.9768 221284.9 161414.7 0.729443 1.370909 1.52E-05 

Outer Stack 262.113 221284.9 218204.7 0.98608 1.014116 0 

Overton 116.1587 221284.9 166254.5 0.751314 1.331001 4.42E-05 

Oxna 190.8311 221284.9 214869.4 0.971008 1.029857 2.53E-05 

Papa Stour Whole Island 216.111 221284.9 215519.5 0.973946 1.026751 0 

Papa Westray 1 - Tysties 150.8106 221284.9 192594.5 0.870346 1.148968 0.000283 

Pennan Head 101.1946 221284.9 156503.2 0.707248 1.413932 0.000649 

Point of Hus to Hevdigarth 202.777 221284.9 214719.9 0.970332 1.030575 1.68E-05 

Point of Stoer - Cluas Deas 271.6802 221284.9 165435.9 0.747615 1.337587 0 

Poll Gallon 135.3945 221284.9 162428.9 0.734026 1.362349 0 

Quinni Geo to Boats Noost 173.3586 221284.9 213911.5 0.966679 1.034469 6.17E-05 

Quinni Geo to Uskie Geo 201.7433 221284.9 214776.3 0.970587 1.030304 2.27E-05 

Rabbit Island 1 189.181 221284.9 168731.8 0.76251 1.311459 0 

Ramsgate 131.4037 221284.9 163496.3 0.73885 1.353455 3.51E-05 

Rerwick Beach to St. Ninian's Beach 175.428 221284.9 213456.6 0.964624 1.036674 0 

Rivvalee to Wester Lee of Gloup 298.5738 221284.9 218514.3 0.98748 1.012679 6.11E-05 

Rouen Bay 180.7577 221284.9 136952.3 0.618896 1.61578 2.22E-05 

Rousay 1 - RSPB 174.9218 221284.9 185816.1 0.839715 1.190881 8.72E-06 

Rousay 11 140.0902 221284.9 186682.6 0.84363 1.185354 0.000162 

Rousay 12 136.753 221284.9 186918.8 0.844698 1.183856 0.000128 

Rousay 13 133.6329 221284.9 187243.2 0.846164 1.181805 2.96E-05 

Rousay 2 174.1852 221284.9 185935.2 0.840253 1.190118 2.64E-05 

Rousay 4 146.4389 221284.9 186367 0.842204 1.187361 0.000558 

Rousay 5 144.0931 221284.9 186640.7 0.843441 1.185619 0.000102 
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Rousay 6 141.6063 221284.9 186892.1 0.844577 1.184025 0.000132 

Rousay 7 140.9583 221284.9 187027.6 0.845189 1.183167 0.000133 

Rousay 8 138.0906 221284.9 187086.5 0.845456 1.182794 1.39E-05 

Roy Geo 117.9077 221284.9 165934.5 0.749868 1.333568 2.15E-05 

Rumkemno 217.505 221284.9 130094.6 0.587905 1.700954 0 

Samphrey 240.6303 221284.9 217512.4 0.982952 1.017344 0 

Sanda Cailla 247.1226 221284.9 217291.2 0.981952 1.018379 0 

Sanda Stour 195.1111 221284.9 215127 0.972172 1.028624 6.05E-06 

Sanday 5 123.6692 221284.9 190781.9 0.862155 1.159884 0.000136 

Sandvoe 6 260.5098 221284.9 217910.6 0.984752 1.015485 0 

Sandwick to Virkie: Boddam to Virkie within SPA 165.7782 221284.9 212867.1 0.961959 1.039545 0.000339 

Sandwick to Zoar Burn 235.9915 221284.9 217041.6 0.980825 1.01955 2.05E-05 

Sarclet Head 110.0557 221284.9 168138 0.759826 1.31609 9.73E-05 

Scarfi Taing to Noup o' Noss 170.1237 221284.9 212964.4 0.962399 1.03907 0.00542 

Scordar 261.9573 221284.9 218199.5 0.986057 1.01414 0 

Screadan 133.4673 221284.9 162919.5 0.736243 1.358247 0 

SE Yell (inc. Burravoe) 244.5013 221284.9 218224.5 0.98617 1.014024 0.000429 

Seal's Cove to Findon Ness 157.3037 221284.9 142675.6 0.64476 1.550965 9.83E-05 

Shapinsay 10 114.97 221284.9 184454.9 0.833563 1.19967 6.10E-05 

Shapinsay 9 114.1643 221284.9 184257.1 0.832669 1.200957 0.000124 

Sithean Dubh 131.2378 221284.9 163535.3 0.739026 1.353132 0 

Skipi Geo to Whitaloo Point 156.152 221284.9 184138.5 0.832133 1.201731 3.31E-05 

Skitstack to Woodwick 290.9681 221284.9 218620.8 0.987961 1.012186 2.68E-05 

Snarra Voe to The Keen 259.963 221284.9 218522.9 0.987519 1.012639 1.01E-05 

Snuildi Geo 246.7205 221284.9 217357.4 0.982252 1.018069 0 

South Geo Brough to Greff 286.6521 221284.9 218627.3 0.98799 1.012156 0.000132 

South Havra 180.6077 221284.9 214187.3 0.967926 1.033137 0.000291 

South Holms 286.0804 221284.9 218623.9 0.987975 1.012171 0 

South of Geodha Cul an Fhraochaidh 231.7794 221284.9 170541.9 0.77069 1.297539 0 

South Walls 121.0324 221284.9 176242.5 0.796451 1.25557 1.92E-05 

St Johns Point 116.4589 221284.9 173340.5 0.783336 1.276591 0.000137 

St. Ninian's Isle 175.3454 221284.9 213641.7 0.96546 1.035776 0.000483 

Stack o' da Noup 170.4538 221284.9 213008.8 0.9626 1.038853 0.000745 

Stack o' da Noup to Kame 170.5471 221284.9 213021.8 0.962659 1.03879 0.00032 

Stack of Barons Geo to The Nev 165.5111 221284.9 212351 0.959627 1.042071 0.003263 

Stack of Ulbster 111.8065 221284.9 167716.9 0.757923 1.319395 0 

Staraster to Shaabers Head 231.9855 221284.9 215807 0.975245 1.025383 0.000111 

Stole 233.8438 221284.9 216856.5 0.979988 1.02042 0 

Strathlethan Bay 172.2703 221284.9 138939.6 0.627877 1.592669 0 

Strathy 1 165.159 221284.9 169245.7 0.764832 1.307477 5.90E-05 

Sumburgh Head 161.4078 221284.9 212295.3 0.959376 1.042345 0.00246 

Swallow Cove - Crawton 178.1942 221284.9 137532.6 0.621518 1.608963 0.001373 

Swinga Taing to Burgi Geos 302.8125 221284.9 218451.9 0.987197 1.012969 0 

Swirl Cove 181.3661 221284.9 136844.5 0.618409 1.617054 0 

Switha (Whole Island) 117.8586 221284.9 176681.6 0.798435 1.25245 0.000212 

Swona 112.3823 221284.9 175721.7 0.794097 1.259292 0.006454 
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Taing of Maywick to Maywick Bay 179.6237 221284.9 214114.9 0.967599 1.033486 5.74E-05 

Teistie Geo to Wick of Neap 212.8546 221284.9 216859.7 0.980002 1.020406 4.54E-05 

The Altar - Quindry 116.1969 221284.9 177003.8 0.799891 1.25017 0.000332 

The Brough 108.0509 221284.9 169016.9 0.763798 1.309247 5.02E-05 

The Cleiver and the Hogg 247.897 221284.9 217444 0.982643 1.017664 0 

The Kame to Landvillas 168.5831 221284.9 212718.5 0.961288 1.040271 0.00032 

The Keen to Lunda Wick 258.9835 221284.9 218558.3 0.987679 1.012475 0 

The Keen to Norwick Hevda 280.847 221284.9 218630.9 0.988006 1.012139 2.01E-05 

The Keen to Ura Stack 211.0797 221284.9 216781.8 0.97965 1.020772 0 

The Lug to Brei Wick 276.8904 221284.9 218643.5 0.988064 1.012081 0 

The Nev (Island) 195.6597 221284.9 215155.2 0.9723 1.02849 6.02E-06 

The Nev to The Kame 168.1373 221284.9 212658.4 0.961016 1.040565 0.000717 

The Ord 189.9717 221284.9 215656.4 0.974565 1.026099 0 

The Slainges 179.7544 221284.9 137179.7 0.619924 1.613102 5.59E-05 

The Taing - Hinda Stack 268.5955 221284.9 218631.3 0.988008 1.012137 0 

Thornyhive Bay 174.9712 221284.9 138276.8 0.624881 1.600303 4.68E-05 

Tremuda/Old Hall Bay 174.1981 221284.9 138465.1 0.625732 1.598127 8.26E-05 

Troswick Beach to Boddam 169.9448 221284.9 213472.9 0.964697 1.036594 0 

Troswick Ness 170.6404 221284.9 213576.4 0.965165 1.036092 0 

Troup & Lion's Head RSPB (Coast & Reserve) 101.9071 221284.9 156287.6 0.706273 1.415882 0.000275 

Turla 262.0022 221284.9 218191.1 0.986019 1.014179 0 

Ushat Head 1 304.1972 221284.9 170981.7 0.772677 1.294202 1.25E-05 

Uyea 253.8709 221284.9 217893.6 0.984675 1.015564 0.000212 

Uynarey 269.082 221284.9 217688.6 0.983748 1.01652 2.52E-05 

Vaila 200.7594 221284.9 214815.5 0.970765 1.030116 0.000258 

Virdick to Holm of Skaw 274.2883 221284.9 218646.8 0.988078 1.012066 0.000108 

Ward Holm 101.1206 221284.9 181716.1 0.821186 1.217751 0.005601 

Waterfalls to Burries Ness 249.539 221284.9 217335.8 0.982154 1.01817 0 

West Of The Nev - Stead Of Culswick 196.0692 221284.9 214748.1 0.97046 1.030439 0.000102 

West Sandwick to Horns of the Roe 317.4887 221284.9 218017.7 0.985235 1.014986 0 

West Westray 1 162.8343 221284.9 190671.8 0.861658 1.160554 9.80E-06 

West Westray 5 199.2693 221284.9 190277.5 0.859876 1.162958 5.25E-05 

West Westray 6 198.4067 221284.9 189915.2 0.858238 1.165177 7.29E-05 

West Westray 7 172.3271 221284.9 189439.7 0.85609 1.168102 8.81E-06 

Westerwick to West of The Nev 196.2635 221284.9 214811.5 0.970747 1.030135 1.80E-05 

Westray 6 - Tysties 153.9345 221284.9 191746.3 0.866513 1.15405 0.000611 

Wether Holm 220.102 221284.9 217258.5 0.981805 1.018533 0 

Whale Stack to Cloki Stack 171.6956 221284.9 213128.8 0.963142 1.038268 0.000268 

Whaligoe 1 113.658 221284.9 167148.9 0.755356 1.323879 9.18E-05 

Whaligoe 2 112.42 221284.9 167496.2 0.756926 1.321134 0.000281 

Whistleberry 181.7137 221284.9 136762.5 0.618038 1.618024 3.29E-05 

Whitaloo Point to Loop of Cruie 155.497 221284.9 184343.4 0.833059 1.200395 0.000389 

Whiting Ness to Ethie Haven 4 218.9517 221284.9 129833.8 0.586727 1.704371 4.78E-05 

Whiting Ness to Ethie Haven 5 218.4176 221284.9 129891.2 0.586986 1.703618 0 

Whiting Ness to Ethie Haven 6 217.045 221284.9 130144.7 0.588132 1.700298 0 

Whiting Ness to Ethie Haven 7 215.2791 221284.9 130280.8 0.588747 1.698523 4.93E-05 
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Whiting Ness to Ethie Haven 8 214.1344 221284.9 130445.4 0.589491 1.69638 2.49E-05 

Wick of Collaster to Skitstack 271.147 221284.9 218607.4 0.9879 1.012248 3.39E-05 

Windwick - Burwick 106.8353 221284.9 176753.2 0.798759 1.251942 0.000172 

Woodwick to South Geo Brough 286.8196 221284.9 218626.3 0.987986 1.01216 1.93E-05 

Yellow Ark 184.212 221284.9 136246.8 0.615708 1.624148 0 

Yesnaby 1 160.1933 221284.9 180964.2 0.817789 1.22281 0 

Yesnaby 2 164.5683 221284.9 181004.9 0.817973 1.222535 0 

Zoar Burn to Braewick 235.2541 221284.9 216979 0.980541 1.019845 1.65E-05 
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Table B-8 Breeding season apportioning calculations for guillemot non-SPAs 

Site Distance to development Foraging area Sea area Proportion at sea Colony weighting Colony proportion 

Auskerry 103.8281 74216.01 66844.28 0.900672 1.110282 0.000689 

Horse of Copinsay 99.71959 74216.01 64560.93 0.869906 1.14955 0.006562 

 

Table B-9 Breeding season apportioning calculations for herring gull non-SPAs 

Site Distance to development Foraging area Sea area Proportion at sea Colony weighting Colony proportion 

Loch of Strathbeg RSPB 95.19128 23019.58 17239.17 0.748892 1.335307 0 

Rosehearty 97.93409 23019.58 16193.68 0.703474 1.421516 0.058557 

Rosehearty (roofs) 94.66976 23019.58 16600.69 0.721155 1.386664 0.003705 

 

Table B-10 Breeding season apportioning calculations for gannet non-SPAs 

Site Distance to development Foraging area Sea area Proportion at sea Colony weighting Colony proportion 

Berneray 486.939 815206.7 631451.2 0.77459 1.291005 2.09E-05 

Foula 198.9935 815206.7 714420.5 0.876367 1.141074 0.01541 

Marwick Head 165.2369 815206.7 716239.2 0.878598 1.138177 0.00031 

Noup Cliffs RSPB (West 
Westray 2) 

163.0787 815206.7 718927.6 0.881896 1.13392 0.01515 

Rockall 463.103 815206.7 682418 0.83711 1.194586 4.00E-05 

St Abb's Head NNR 284.3028 815206.7 564184.2 0.692075 1.44493 0.000435 

Troup & Lion's Head RSPB 
(Coast & Reserve) 

101.9071 815206.7 666613.1 0.817723 1.222908 0.132106 

West Group 383.7597 815206.7 691999.2 0.848863 1.178046 0.010828 
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Table B-11 Breeding season apportioning calculations for kittiwake non-SPAs 

Site Distance to development Foraging area Sea area Proportion at sea Colony weighting Colony proportion 

Am Balg 237.0329 283875.4 225688.2 0.795025 1.257821 0.000692 

Auchmithie 217.8992 283875.4 182202.3 0.641839 1.558023 2.74E-05 

Big Holm to Moo Wick 242.0977 283875.4 279133.4 0.983295 1.016988 0.000109 

Broad Stack to Stack of Barons Geo 165.1057 283875.4 267688.8 0.94298 1.060468 0.000382 

Brough of Birsay 157.5762 283875.4 238052.4 0.83858 1.192491 5.02E-06 

Buaile nan Caorach 299.8441 283875.4 229633.1 0.808922 1.236213 0.000267 

Buckiemill 211.265 283875.4 183878.1 0.647742 1.543824 0.002673 

Burga Stacks to Caves 198.1348 283875.4 272800.3 0.960986 1.040598 5.54E-06 

Burgh Head 1 106.8714 283875.4 240813.4 0.848307 1.178819 8.62E-05 

Burn of Daff to Newtonhill 162.1258 283875.4 192839 0.679308 1.472086 0.009241 

Calders Geo 234.8608 283875.4 276438.8 0.973803 1.026902 0.00014 

Carlin Geo 1 106.9257 283875.4 240637.9 0.847688 1.179679 0.002026 

Cleit An t-Seabhaig 197.6619 283875.4 225515.7 0.794418 1.258783 0.000168 

Corbie Geo to Whale Stack 171.4297 283875.4 268776 0.94681 1.056178 7.51E-06 

Costa Head 151.4244 283875.4 238816.5 0.841272 1.188676 0.000249 

Cove Bay 153.305 283875.4 194897.1 0.686558 1.45654 0.017125 

Cove to Hare Ness 154.5771 283875.4 194558.1 0.685364 1.459078 0.004604 

Covesea 150.1585 283875.4 205242.9 0.723003 1.38312 0.008956 

Darn Bay 183.6761 283875.4 188980.1 0.665715 1.502145 9.30E-05 

Deerness 10 103.5653 283875.4 236229.6 0.832159 1.201693 0.000117 

Dogs Head to Treawick 205.2557 283875.4 273258 0.962598 1.038855 4.12E-05 

Doonie Point to Hall Bay 165.8209 283875.4 192014.8 0.676405 1.478404 2.25E-05 

Eilean Iosal 186.5421 283875.4 225041.7 0.792748 1.261435 0.000538 

Eyemouth to Burnmouth 1 290.1392 283875.4 170622.5 0.601047 1.663763 0.000248 

Eyemouth to Burnmouth 2 288.6893 283875.4 170783.1 0.601613 1.662199 0.000712 

Eyemouth to Burnmouth 3 288.5341 283875.4 170778 0.601595 1.662248 2.50E-05 

Eyemouth to Burnmouth 4 288.5053 283875.4 170759.5 0.60153 1.662428 0.000259 

Eyemouth to Burnmouth 5 288.2864 283875.4 170799.1 0.601669 1.662043 0.000476 

Eyemouth to Burnmouth 6 288.0157 283875.4 170826.5 0.601766 1.661777 0.000661 

Eyemouth to Burnmouth 7 287.8427 283875.4 170863.9 0.601897 1.661413 0.000578 

Eynhallow 138.028 283875.4 239096.9 0.84226 1.187282 0.000495 

Faraid Head 2 211.183 283875.4 226054.3 0.796315 1.255784 0.000176 

Faraid Head 3 209.4748 283875.4 225949.5 0.795946 1.256367 0.001088 

Faraid Head 4 210.8064 283875.4 225955.2 0.795966 1.256335 0.000685 

Fetlar RSPB 246.6159 283875.4 279398.7 0.98423 1.016023 0.000223 

Findlater 120.1166 283875.4 205335.8 0.723331 1.382494 0.001581 

Findon Ness to Black Slough 157.9756 283875.4 193698.6 0.682337 1.465552 0.000981 

Fladda 261.7933 283875.4 278661.8 0.981634 1.01871 0.000242 

Fraserburgh Harbour 91.82055 283875.4 209411.5 0.737688 1.355587 0.00272 

Galti Stack 245.9822 283875.4 277186.4 0.976437 1.024132 0.00018 

Garron Point 120.1378 283875.4 205181.7 0.722788 1.383532 0.004345 

Greg Ness - Seals Hole 150.7029 283875.4 195559 0.68889 1.45161 0.00546 

Grid Square HY2112 157.0095 283875.4 234982.1 0.827765 1.208072 6.14E-05 

Griskerry to Taing of Maywick 177.0119 283875.4 269952.7 0.950955 1.051575 0.000154 

Gultak 105.8885 283875.4 234974.7 0.827739 1.208111 0.000248 

Hare Ness to Seal's Cove 155.6163 283875.4 194311.2 0.684495 1.460932 0.010232 
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Head of Garness 108.7593 283875.4 205886.9 0.725272 1.378793 7.30E-05 

Hich Holm 174.7023 283875.4 269481.5 0.949295 1.053413 0.000202 

Holm 4 137.924 283875.4 235109.5 0.828214 1.207418 0.000305 

Horse Island (HU30) 160.7255 283875.4 267289 0.941572 1.062054 0.000103 

Horse of Copinsay 99.71959 283875.4 236026.1 0.831443 1.202729 0.003966 

HOY22 121.4008 283875.4 230838.9 0.81317 1.229756 0.000575 

HU3066 - SKUA/GBBG 234.9888 283875.4 275942.6 0.972055 1.028748 7.78E-06 

Inchkeith 295.1573 283875.4 164417 0.579187 1.726558 0.001987 

Kineff 182.3649 283875.4 189143.7 0.666291 1.500845 0.00115 

Lanyar Taing to Lotaki Kame 262.9192 283875.4 278451.1 0.980892 1.019481 6.16E-06 

Little John's Haven 182.8036 283875.4 189077.6 0.666058 1.50137 5.63E-05 

Muckle Green Holm 122.1575 283875.4 239918 0.845152 1.183219 0.00053 

Muckle Skerry 103.1267 283875.4 230272.2 0.811173 1.232782 0.004261 

Neap of Norby to The Kamer 217.138 283875.4 274644.4 0.967482 1.033611 8.70E-05 

Newtonhill - May Craig 163.307 283875.4 192552.7 0.6783 1.474274 0.003441 

Noness 176.1069 283875.4 270706.3 0.953609 1.048647 0.000268 

North Sutor Of Cromarty/Castlecraig 181.81 283875.4 205580.1 0.724191 1.380851 0.003944 

Noss Head 106.1261 283875.4 224110.4 0.789467 1.266677 0.001057 

Ockran Head and Hamnavoe 241.8336 283875.4 277038.2 0.975915 1.02468 0.000278 

Old Hall Bay - Castle Haven 173.2854 283875.4 190608.8 0.671452 1.489309 0.002766 

Outer Stack 262.113 283875.4 278708.3 0.981798 1.01854 6.19E-06 

Papa Stour Whole Island 216.111 283875.4 274790 0.967995 1.033063 0.000116 

Perthumie Bay 1 167.2855 283875.4 191746.5 0.67546 1.480473 0.000873 

Peterhead South Harbour (urban) 107.0953 283875.4 206640.5 0.727927 1.373764 0.000826 

Point of Hus to Hevdigarth 202.777 283875.4 273043.7 0.961843 1.039671 5.28E-05 

Point of Stoer - Cluas Deas 271.6802 283875.4 221899.9 0.781681 1.279295 0.00093 

Portknockie 124.0521 283875.4 205329.1 0.723307 1.382539 0.00638 

Quindry - Hoxa - Dam of Hoxa 118.425 283875.4 232368.6 0.818558 1.22166 1.82E-05 

Redhythe Point 119.8377 283875.4 205156.2 0.722698 1.383704 0.004427 

Rerwick Head 2 111.7436 283875.4 237103 0.835236 1.197266 6.01E-05 

Rothiesholm Head 2 121.0216 283875.4 239847.9 0.844905 1.183565 0.000827 

Rouen Bay 180.7577 283875.4 189369.3 0.667086 1.499057 0.00183 

Row Head 161.929 283875.4 236053.8 0.83154 1.202588 9.58E-06 

Rubha Thormaid 195.4145 283875.4 225230.7 0.793414 1.260376 0.000172 

Sands of Forvie 131.7296 283875.4 200477 0.706215 1.416 0.0098 

Sandvoe 3 260.8726 283875.4 278200.5 0.980009 1.020399 1.25E-05 

Sandwood Bay Stack 237.1898 283875.4 225529.6 0.794467 1.258706 6.08E-05 

Scarvister to West Mouli Geo 196.0179 283875.4 272883 0.961277 1.040283 7.35E-05 

SE Yell (inc. Burravoe) 244.5013 283875.4 278875.9 0.982388 1.017927 0.000313 

Seal's Cove to Findon Ness 157.3037 283875.4 193850.9 0.682873 1.464401 0.003523 

Shapinsay 8 114.4309 283875.4 237794.7 0.837673 1.193784 0.000248 

Shapinsay 9 114.1643 283875.4 237994.5 0.838377 1.192781 7.65E-05 

Snow Craig 107.489 283875.4 206107 0.726047 1.377321 0.000622 

South Havra 180.6077 283875.4 270608.2 0.953264 1.049028 3.36E-05 

South Sutor 3 182.0835 283875.4 205170 0.722747 1.383611 0.000575 

Spainneavaig 297.1692 283875.4 229029.5 0.806796 1.239471 0.000287 
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St. Ninian's Isle 175.3454 283875.4 269573.3 0.949618 1.053055 0.000279 

Staraster to Shaabers Head 231.9855 283875.4 274974 0.968643 1.032372 8.41E-05 

Starrie Geo 120.9433 283875.4 242339.1 0.853681 1.171397 0.000853 

Stenness 233.1058 283875.4 276295.9 0.9733 1.027433 0.000257 

Strathlethan Bay 172.2703 283875.4 190787.4 0.672082 1.487915 0.000136 

Sule Skerry 199.4959 283875.4 235243.7 0.828686 1.206729 0.000317 

Swirl Cove 181.3661 283875.4 189294.9 0.666824 1.499646 0.000438 

Swona 112.3823 283875.4 230705.6 0.8127 1.230466 2.03E-05 

The Altar - Quindry 116.1969 283875.4 231916.3 0.816965 1.224042 0.000644 

The Kamer to Bay of Garth 217.5619 283875.4 274689.5 0.967641 1.033441 1.82E-05 

The Ord 189.9717 283875.4 273573.9 0.963711 1.037656 0.000276 

The Slainges 179.7544 283875.4 189533 0.667662 1.497763 0.010301 

The Taing - Hinda Stack 268.5955 283875.4 280438.4 0.987893 1.012256 0.000147 

Tom Loch Bacavat 296.7706 283875.4 227080.6 0.79993 1.250109 0.000104 

Treawick to Burrier Head 205.7646 283875.4 273337.1 0.962877 1.038554 1.02E-05 

Troswick Beach to Boddam 169.9448 283875.4 269266 0.948536 1.054257 0.00016 

Troswick Ness 170.6404 283875.4 269414.2 0.949058 1.053677 0.000151 

Trumland RSPB 131.85 283875.4 239516 0.843736 1.185205 0.001808 

Vaila 200.7594 283875.4 273037.3 0.961821 1.039695 0.000237 

West Of The Nev - Stead Of Culswick 196.0692 283875.4 272609.6 0.960314 1.041326 0.000153 

Westerwick to West of The Nev 196.2635 283875.4 272712.9 0.960678 1.040932 0.000282 

Whale Wick to Sandwick (incl. Ramna Geo) 186.621 283875.4 271621.3 0.956833 1.045115 0.000182 

Whistleberry 181.7137 283875.4 189240.3 0.666631 1.500079 0.004498 

Whiting Ness to Ethie Haven 1 222.0289 283875.4 181283.9 0.638604 1.565917 0.001659 

Whiting Ness to Ethie Haven 4 218.9517 283875.4 181949.7 0.640949 1.560186 0.002937 

Windwick - Burwick 106.8353 283875.4 231661.2 0.816067 1.22539 0.000359 

Yellow Ark 184.212 283875.4 188902.8 0.665442 1.50276 0.001239 
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Table B-12 Breeding season apportioning calculations for razorbill non-SPAs 

Site Distance to development Foraging area Sea area Proportion at sea Colony weighting Colony proportion 

Deerness 5 106.1077 85115.67 73759.17 0.866576 1.153967 0.001358 

Calf of Eday 137.5023 85115.67 77154.01 0.906461 1.103192 0.000808 

Portknockie 124.0521 46912.9 23366.36 0.49808 2.007711 0.002193 

Gultak 105.8885 85115.67 72005.42 0.845971 1.182073 0.007964 

Mull Head - cliff-nesters 106.269 85115.67 73746.63 0.866428 1.154164 0.001273 

Black Holm 101.5567 85115.67 72529.78 0.852132 1.173527 0.001328 

Buchan Ness to Collieston 109.7583 46912.9 35595.64 0.75876 1.31794 0.123572 

Copinsay 99.79679 85115.67 72529.24 0.852126 1.173536 0.006617 

Corn Holm 100.9189 85115.67 72539.46 0.852246 1.173371 0.000501 

Horse of Copinsay 99.71959 85115.67 72819.3 0.855533 1.168861 0.005369 

Sands of Forvie 131.7296 46912.9 32879.41 0.700861 1.426817 0.002634 

St Johns Point 116.4589 46912.9 37064.38 0.790068 1.265714 0.000849 

Ward Holm 101.1206 85115.67 72434.57 0.851013 1.17507 0.002113 

Ackergillshore 107.303 46912.9 33997.06 0.724685 1.37991 0.000521 

Auskerry 103.8281 85115.67 75396.23 0.885809 1.128912 0.001864 

Bay of Cullen 109.8147 46912.9 28266.64 0.602535 1.659656 0 

Burgh Head 1 106.8714 85115.67 76508.64 0.898878 1.112498 3.85E-05 

Burgh Head 2 106.516 85115.67 76347.76 0.896988 1.114842 3.89E-05 

Burwick - Sandwick 108.1963 85115.67 68005.01 0.798972 1.251609 0.000338 

Deerness 10 103.5653 85115.67 73001.04 0.857669 1.165952 0.001827 

Deerness 3 106.497 85115.67 73567.52 0.864324 1.156974 0.00234 

Deerness 6 105.4816 85115.67 73624.72 0.864996 1.156075 0.000986 

Eday 20 135.1829 85115.67 77023.96 0.904933 1.105055 7.17E-05 

Eday 4 134.135 85115.67 77172.31 0.906676 1.10293 4.85E-05 

Eday 5 134.419 85115.67 77158.74 0.906516 1.103124 0.000157 

Eday 6 135.67 85115.67 77078.64 0.905575 1.104271 9.49E-05 

Findlater 120.1166 46912.9 24628.74 0.524989 1.904803 0 

Flotta 5 121.6912 85115.67 69661.54 0.818434 1.221846 0.000441 

Flotta 6 118.9878 85115.67 69344.7 0.814711 1.227429 0.004114 

Garron Point 120.1378 46912.9 24721.93 0.526975 1.897623 0.000416 

Head of Garness 108.7593 46912.9 28677.94 0.611302 1.635853 0.002215 

Holm 2 139.8692 85115.67 72663.74 0.853706 1.171364 0.001125 

Holm 4 137.924 85115.67 72304.54 0.849486 1.177183 0.00186 

Holm 6 106.1717 85115.67 71843.74 0.844072 1.184733 0.000395 

Honeysgeo - Stews 106.5479 85115.67 70120.49 0.823826 1.213849 0 

HOY19 125.4855 85115.67 68089.26 0.799962 1.25006 0.00022 

HOY21 123.471 85115.67 68280.03 0.802203 1.246568 0 

HOY22 121.4008 85115.67 68240.45 0.801738 1.247291 0.003046 

Noss Head 106.1261 46912.9 33966.5 0.724033 1.381152 0.006475 

Quindry - Hoxa - Dam of Hoxa 118.425 85115.67 69584.18 0.817525 1.223204 0.0005 

Redhythe Point 119.8377 46912.9 24844.79 0.529594 1.888239 0.00078 

Rerwick Head 1 111.5697 85115.67 73800.09 0.867056 1.153328 1.83E-05 

Rerwick Head 2 111.7436 85115.67 73715.46 0.866062 1.154652 0.000713 

Rothiesholm Head 2 121.0216 85115.67 75955.27 0.892377 1.120603 0.000151 

Sanday 5 123.6692 85115.67 77438.09 0.909798 1.099145 0.000156 

Shapinsay 10 114.97 85115.67 74613.47 0.876613 1.140755 0.000358 
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Site Distance to development Foraging area Sea area Proportion at sea Colony weighting Colony proportion 

Shapinsay 7 114.485 85115.67 74233.06 0.872143 1.146601 0 

Shapinsay 8 114.4309 85115.67 74299 0.872918 1.145583 0.000952 

Shapinsay 9 114.1643 85115.67 74463.34 0.874849 1.143055 0.001561 

Snow Craig 107.489 46912.9 29116.68 0.620654 1.611204 0 

Stocked Head 107.8981 46912.9 28913.16 0.616316 1.622545 0 

Deerness 2 107.5481 85115.67 72694.89 0.854072 1.170862 0.000781 

Switha (Whole Island) 117.8586 85115.67 68957.06 0.810157 1.234329 0.004059 

Swona 112.3823 85115.67 67778.63 0.796312 1.255789 0.004011 

The Altar - Quindry 116.1969 85115.67 69126.66 0.81215 1.2313 0.004472 

Tronach Head 125.488 46912.9 22995.47 0.490174 2.040093 0.000717 

Windwick - Burwick 106.8353 85115.67 68702.93 0.807171 1.238894 0.008908 
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Annex C Non-SPA colony apportioning factors and impact apportioning 

87. Apportioned impacts to non-SPA colonies, or SPAs where a species is not a protected feature 

are presented within this annex. Each table presents the colony name, the apportioning ratio 

used to attribute impacts to the colony, and then the apportioned impacts.  
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Table C-1 Breeding season impact apportioning for puffin non-SPAs 

Name Apportioning ratio Apportioned displacement - Higher Apportioned displacement - Lower 

Aith Ness 7.74698679780881e-06 0.000218 0.000131 

Am Balg 0.001983 0.05578 0.033472 

Auchmithie 3.8797799392956e-05 0.001091 0.000655 

Auskerry 0.005321 0.149666 0.08981 

Ayre of Tonga to Tonga Stack 0.00066 0.018564 0.01114 

Badbea 2 4.64283536289058e-05 0.001306 0.000784 

Bannaminn to Croo Geo 1.31200954536124e-05 0.000369 0.000221 

Birrier to Rivalee 2.42897340922435e-05 0.000683 0.00041 

Black Holm 0.00171 0.048113 0.028871 

Black Slough to Burn of Daff 9.28852611042405e-05 0.002613 0.001568 

Brei Wick to Virdick 2.28407397570474e-05 0.000643 0.000386 

Broad Stack to Stack of Barons Geo 0.000199 0.005585 0.003351 

Brough of Birsay 5.23961155196581e-05 0.001474 0.000884 

Buchan Ness to Collieston 0.004461 0.125491 0.075303 

Burga Stacks to Caves 3.9746921229396e-05 0.001118 0.000671 

Burgh Head 2 2.24957955500488e-05 0.000633 0.00038 

Burn of Garth to Broad Stack 8.23383741688519e-06 0.000232 0.000139 

Calders Geo 1.20038163149784e-05 0.000338 0.000203 

Calf of Eday 1.33196805560932e-05 0.000375 0.000225 

Castle o' Burrian 0.017235 0.48483 0.290933 

Cava 1.62114773447428e-05 0.000456 0.000274 

Cheynies 6.03426144125775e-06 0.00017 0.000102 

Cleit Bheag 0.002431 0.068373 0.041029 

Cloki Stack to Peerie Voe 1.51894619210852e-05 0.000427 0.000256 

Cnoc na Stri 1 4.48670084663065e-05 0.001262 0.000757 

Cnoc na Stri 2 2.99621334332256e-05 0.000843 0.000506 

Colsay 0.000697 0.019609 0.011767 

Compass Head 0.00017 0.004791 0.002875 

Copinsay 0.015881 0.446738 0.268074 

Costa Head 0.000214 0.006033 0.00362 

Costa Hill Cliffs 4.61930306909483e-05 0.001299 0.00078 

Deerness 4 2.18285632205991e-05 0.000614 0.000368 

Doonie Point to Hall Bay 2.47680763999019e-05 0.000697 0.000418 

Dore Holm 8.20597974576279e-06 0.000231 0.000139 

Eday 20 8.29220868517582e-05 0.002333 0.0014 

Eday 4 1.39811674125723e-05 0.000393 0.000236 

Eday 5 0.000543 0.015276 0.009167 

Eday 6 1.3686815530202e-05 0.000385 0.000231 

Egilsay, whole island 7.88348684240343e-06 0.000222 0.000133 

Eilean nan Ron whole island 1.61009529793451e-05 0.000453 0.000272 

Eynhallow 0.00118 0.033185 0.019913 

Faraid Head 2 3.14952836083956e-05 0.000886 0.000532 

Faraid Head 3 7.68857156870387e-05 0.002163 0.001298 

Faraid Head 4 0.000582 0.016372 0.009825 

Faraid Head 5 6.3346606151913e-05 0.001782 0.001069 

Findon Ness to Black Slough 2.69235875963292e-05 0.000757 0.000454 



   

 

Buchan Offshore Wind 
Appendix 9.4 – Ornithological impact Apportioning, Derivation of Cumulative Impacts and PVA Screening  Page 117 

Name Apportioning ratio Apportioned displacement - Higher Apportioned displacement - Lower 

Flotta 5 3.6455802343639e-05 0.001026 0.000615 

Flotta 6 7.6390784106505e-05 0.002149 0.001289 

Fogla Lee to Ern Stack 2.5035725053437e-05 0.000704 0.000423 

Footabrough to Dogs Head (cliffs-nesters) 4.27832958174146e-05 0.001203 0.000722 

Fowlsheugh RSPB 0.0003 0.008449 0.00507 

Fugla Geo 2.30047677020408e-05 0.000647 0.000388 

Garron Point 0.000347 0.009758 0.005856 

Geos of the Veng 6.16703820479162e-06 0.000173 0.000104 

Giltarump Stack 5.8157246218896e-06 0.000164 9.82E-05 

Greff to Ayre of Tonga 0.000209 0.005868 0.003521 

Grid Square HY2217 5.09473176008077e-05 0.001433 0.00086 

Grid Square HY2221 1.93440777708632e-05 0.000544 0.000327 

Griskerry to Taing of Maywick 0.000786 0.022107 0.013266 

Gruna Stack 0.00093 0.026164 0.0157 

Gruney 1.59905995224228e-05 0.00045 0.00027 

Gunnister to Ness Head of Hamar 3.87148098709479e-06 0.000109 6.54E-05 

Handa Island 0.000619 0.017411 0.010448 

Hare Ness to Seal's Cove 0.000138 0.003885 0.002331 

Helman Head 2.40751258010128e-05 0.000677 0.000406 

Hermaness 0.038499 1.082977 0.649863 

Hich Holm 5.87566680756695e-05 0.001653 0.000992 

Hog Island to Dringa Neap 1.46097470565615e-05 0.000411 0.000247 

Holm Of Papa Westray 4.4821132583829e-05 0.001261 0.000757 

Hols Hellier to The Lug 0.000266 0.007483 0.00449 

Hoo Stack 1.54268304355549e-05 0.000434 0.00026 

Horse of Copinsay 0.000211 0.005941 0.003565 

Hoxa Head (inland) 1.92703983539402e-05 0.000542 0.000325 

HOY 01 0.000281 0.007894 0.004737 

HU1755 - SKUA/GBBG 5.04524067808103e-05 0.001419 0.000852 

Ires Geo 2.39421231137855e-05 0.000673 0.000404 

Isle of Fethaland 4.47585371254189e-05 0.001259 0.000756 

Kame to Corbie Geo 5.37118851670349e-05 0.001511 0.000907 

Ketligill Head to Point of Djubi Geo 3.58470902704491e-06 0.000101 6.05E-05 

Landvillas to Scarfi Taing 0.000672 0.018906 0.011345 

Little Loch to Eswick Holm 2.07014966951815e-05 0.000582 0.000349 

Lunna Holm 0.00021 0.005905 0.003543 

Marwick Head 9.58540786919917e-06 0.00027 0.000162 

Maywick to Holms Geo 3.44326921408116e-05 0.000969 0.000581 

Melvich 5 6.42333892598276e-05 0.001807 0.001084 

Muckle Flugga 2.2301866199131e-05 0.000627 0.000376 

Muckle Green Holm 0.000567 0.015954 0.009574 

Muckle Roe (cliff nesters) 0.000118 0.003321 0.001993 

Muckle Skerry 0.110029 3.095103 1.857282 

Mull Head - cliff-nesters 4.62012126409574e-05 0.0013 0.00078 

Ness Castle 0.000131 0.003693 0.002216 

Ness of Setter to Broch of Burraland 3.06487975809045e-05 0.000862 0.000517 
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Name Apportioning ratio Apportioned displacement - Higher Apportioned displacement - Lower 

Newtonhill - May Craig 3.81285004370437e-05 0.001073 0.000644 

North Hill RSPB, Papa Westray 0.000351 0.009887 0.005933 

North Point of Mill Geos to Nibon 7.90394877567384e-06 0.000222 0.000133 

Noss Head 7.49055896868993e-05 0.002107 0.001264 

Noup Cliffs RSPB (West Westray 2) 0.00016 0.004514 0.002708 

Occumster 2.03895481100453e-05 0.000574 0.000344 

Ockran Head and Hamnavoe 3.76691218546671e-06 0.000106 6.36E-05 

Old Hall Bay - Castle Haven 1.14967051325601e-05 0.000323 0.000194 

Ord of Caithness 2 1.47142897733467e-05 0.000414 0.000248 

Overton 4.26845568580085e-05 0.001201 0.000721 

Oxna 2.44739681180815e-05 0.000688 0.000413 

Papa Westray 1 - Tysties 0.000273 0.007686 0.004612 

Pennan Head 0.000627 0.017647 0.010589 

Point of Hus to Hevdigarth 1.6267816487844e-05 0.000458 0.000275 

Quinni Geo to Boats Noost 5.95775169679378e-05 0.001676 0.001006 

Quinni Geo to Uskie Geo 2.1907501675266e-05 0.000616 0.00037 

Ramsgate 3.39175380401199e-05 0.000954 0.000573 

Rivvalee to Wester Lee of Gloup 5.89855090238983e-05 0.001659 0.000996 

Rouen Bay 2.13985440801847e-05 0.000602 0.000361 

Rousay 1 - RSPB 8.42065974968372e-06 0.000237 0.000142 

Rousay 11 0.000157 0.004411 0.002647 

Rousay 12 0.000123 0.003467 0.002081 

Rousay 13 2.86361369209289e-05 0.000806 0.000483 

Rousay 2 2.54597850795853e-05 0.000716 0.00043 

Rousay 4 0.000539 0.015164 0.0091 

Rousay 5 9.88358260871864e-05 0.00278 0.001668 

Rousay 6 0.000128 0.003594 0.002156 

Rousay 7 0.000129 0.003624 0.002175 

Rousay 8 1.34198137823831e-05 0.000377 0.000227 

Roy Geo 2.07537633271962e-05 0.000584 0.00035 

Sanda Stour 5.84599838891863e-06 0.000164 9.87E-05 

Sanday 5 0.000131 0.003692 0.002216 

Sandwick to Virkie: Boddam to Virkie within SPA 0.000327 0.009208 0.005526 

Sandwick to Zoar Burn 1.98039494050287e-05 0.000557 0.000334 

Sarclet Head 9.40343824733756e-05 0.002645 0.001587 

Scarfi Taing to Noup o' Noss 0.005235 0.147269 0.088372 

SE Yell (inc. Burravoe) 0.000415 0.011665 0.007 

Seal's Cove to Findon Ness 9.49265487629526e-05 0.00267 0.001602 

Shapinsay 10 5.89087089050951e-05 0.001657 0.000994 

Shapinsay 9 0.00012 0.003365 0.002019 

Skipi Geo to Whitaloo Point 3.19888777410607e-05 0.0009 0.00054 

Skitstack to Woodwick 2.58663633803862e-05 0.000728 0.000437 

Snarra Voe to The Keen 9.72564867845331e-06 0.000274 0.000164 

South Geo Brough to Greff 0.000128 0.003598 0.002159 

South Havra 0.000281 0.007903 0.004743 

South Walls 1.85439940644511e-05 0.000522 0.000313 
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Name Apportioning ratio Apportioned displacement - Higher Apportioned displacement - Lower 

St Johns Point 0.000102 0.002864 0.001719 

St. Ninian's Isle 0.000466 0.013122 0.007874 

Stack o' da Noup 0.000719 0.020238 0.012144 

Stack o' da Noup to Kame 0.000827 0.023257 0.013956 

Stack of Barons Geo to The Nev 0.003152 0.08867 0.053208 

Staraster to Shaabers Head 0.000107 0.003015 0.001809 

Strathy 1 0.000156 0.004376 0.002626 

Sumburgh Head 0.009695 0.272719 0.163651 

Swallow Cove - Crawton 0.001327 0.037315 0.022391 

Switha (Whole Island) 0.001092 0.03073 0.01844 

Swona 0.006234 0.175373 0.105236 

Taing of Maywick to Maywick Bay 5.54412504090705e-05 0.00156 0.000936 

Teistie Geo to Wick of Neap 4.38545893038618e-05 0.001234 0.00074 

The Altar - Quindry 0.000321 0.009016 0.005411 

The Brough 4.85244050513102e-05 0.001365 0.000819 

The Kame to Landvillas 0.000309 0.008688 0.005213 

The Keen to Norwick Hevda 1.94340955693119e-05 0.000547 0.000328 

The Lug to Brei Wick 0.000286 0.008034 0.004821 

The Nev (Island) 5.81249832930639e-06 0.000164 9.81E-05 

The Nev to The Kame 0.000693 0.019489 0.011695 

The Slainges 5.40055946905754e-05 0.001519 0.000912 

Thornyhive Bay 4.52371033680149e-05 0.001273 0.000764 

Tremuda/Old Hall Bay 7.97605554960167e-05 0.002244 0.001346 

Troup & Lion's Head RSPB (Coast & Reserve) 0.000265 0.007468 0.004481 

Ushat Head 1 1.21036774654385e-05 0.00034 0.000204 

Uyea 0.000205 0.005754 0.003453 

Uynarey 2.42997938861386e-05 0.000684 0.00041 

Vaila 0.000249 0.007 0.0042 

Virdick to Holm of Skaw 0.000105 0.002947 0.001769 

Ward Holm 0.005411 0.152207 0.091335 

West Of The Nev - Stead Of Culswick 9.85866968785925e-05 0.002773 0.001664 

West Westray 1 9.46975997779288e-06 0.000266 0.00016 

West Westray 5 5.06919424296419e-05 0.001426 0.000856 

West Westray 6 7.04429710122594e-05 0.001982 0.001189 

West Westray 7 8.51018952806949e-06 0.000239 0.000144 

Westerwick to West of The Nev 1.73580957028332e-05 0.000488 0.000293 

Westray 6 - Tysties 0.00059 0.016599 0.00996 

Whale Stack to Cloki Stack 0.000259 0.007288 0.004373 

Whaligoe 1 8.8689843590971e-05 0.002495 0.001497 

Whaligoe 2 0.000271 0.007634 0.004581 

Whistleberry 3.18050807398195e-05 0.000895 0.000537 

Whitaloo Point to Loop of Cruie 0.000376 0.010575 0.006346 

Whiting Ness to Ethie Haven 4 4.615134240682e-05 0.001298 0.000779 

Whiting Ness to Ethie Haven 7 4.75756460101119e-05 0.001338 0.000803 

Whiting Ness to Ethie Haven 8 2.40124906719522e-05 0.000675 0.000405 

Wick of Collaster to Skitstack 3.27669272894558e-05 0.000922 0.000553 
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Name Apportioning ratio Apportioned displacement - Higher Apportioned displacement - Lower 

Windwick - Burwick 0.000166 0.004673 0.002804 

Woodwick to South Geo Brough 1.8633538406904e-05 0.000524 0.000315 

Zoar Burn to Braewick 1.59472388717531e-05 0.000449 0.000269 
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Table C-2 Breeding season impact apportioning for kittiwake non-SPAs 

Name Apportioning ratio Apportioned displacement – Lower Apportioned collision Apportioned displacement - Higher 

Am Balg 0.000383 0.00021 0.001339 0.000631 

Auchmithie 1.52E-05 8.33E-06 5.3E-05 2.5E-05 

Big Holm to Moo Wick 6.02E-05 3.3E-05 0.00021 9.91E-05 

Broad Stack to Stack of Barons Geo 0.000211 0.000116 0.000739 0.000348 

Brough of Birsay 2.77E-06 1.52E-06 9.7E-06 4.57E-06 

Buaile nan Caorach 0.000148 8.11E-05 0.000517 0.000243 

Buckiemill 0.001479 0.000812 0.005172 0.002436 

Burga Stacks to Caves 3.06E-06 1.68E-06 1.07E-05 5.04E-06 

Burgh Head 1 4.77E-05 2.62E-05 0.000167 7.86E-05 

Burn of Daff to Newtonhill 0.005113 0.002807 0.01788 0.00842 

Calders Geo 7.75E-05 4.25E-05 0.000271 0.000128 

Carlin Geo 1 0.001121 0.000615 0.003919 0.001846 

Cleit An t-Seabhaig 9.31E-05 5.11E-05 0.000325 0.000153 

Corbie Geo to Whale Stack 4.15E-06 2.28E-06 1.45E-05 6.84E-06 

Costa Head 0.000138 7.56E-05 0.000482 0.000227 

Cove Bay 0.009475 0.005201 0.033134 0.015604 

Cove to Hare Ness 0.002547 0.001398 0.008908 0.004195 

Covesea 0.004955 0.00272 0.017328 0.00816 

Darn Bay 5.15E-05 2.82E-05 0.00018 8.47E-05 

Deerness 10 6.47E-05 3.55E-05 0.000226 0.000107 

Dogs Head to Treawick 2.28E-05 1.25E-05 7.97E-05 3.75E-05 

Doonie Point to Hall Bay 1.24E-05 6.82E-06 4.35E-05 2.05E-05 

Eilean Iosal 0.000297 0.000163 0.00104 0.00049 

Eyemouth to Burnmouth 1 0.000137 7.52E-05 0.000479 0.000226 

Eyemouth to Burnmouth 2 0.000394 0.000216 0.001378 0.000649 

Eyemouth to Burnmouth 3 1.38E-05 7.6E-06 4.84E-05 2.28E-05 

Eyemouth to Burnmouth 4 0.000143 7.86E-05 0.0005 0.000236 

Eyemouth to Burnmouth 5 0.000263 0.000145 0.000921 0.000434 

Eyemouth to Burnmouth 6 0.000366 0.000201 0.001279 0.000602 

Eyemouth to Burnmouth 7 0.00032 0.000176 0.001118 0.000527 

Eynhallow 0.000274 0.00015 0.000957 0.000451 

Faraid Head 2 9.76E-05 5.36E-05 0.000341 0.000161 

Faraid Head 3 0.000602 0.000331 0.002106 0.000992 

Faraid Head 4 0.000379 0.000208 0.001325 0.000624 

Fetlar RSPB 0.000124 6.78E-05 0.000432 0.000203 

Findlater 0.000875 0.00048 0.003059 0.001441 

Findon Ness to Black Slough 0.000543 0.000298 0.001899 0.000894 

Fladda 0.000134 7.35E-05 0.000469 0.000221 

Fraserburgh Harbour 0.001505 0.000826 0.005263 0.002479 

Galti Stack 9.98E-05 5.48E-05 0.000349 0.000164 

Garron Point 0.002404 0.00132 0.008406 0.003959 

Greg Ness - Seals Hole 0.003021 0.001658 0.010564 0.004975 

Grid Square HY2112 3.4E-05 1.87E-05 0.000119 5.6E-05 

Griskerry to Taing of Maywick 8.53E-05 4.68E-05 0.000298 0.000141 

Gultak 0.000137 7.52E-05 0.000479 0.000226 

Hare Ness to Seal's Cove 0.005661 0.003108 0.019796 0.009323 
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Name Apportioning ratio Apportioned displacement – Lower Apportioned collision Apportioned displacement - Higher 

Head of Garness 4.04E-05 2.22E-05 0.000141 6.66E-05 

Hich Holm 0.000112 6.13E-05 0.000391 0.000184 

Holm 4 0.000169 9.26E-05 0.00059 0.000278 

Horse Island (HU30) 5.7E-05 3.13E-05 0.000199 9.39E-05 

Horse of Copinsay 0.002194 0.001205 0.007674 0.003614 

HOY22 0.000318 0.000175 0.001113 0.000524 

HU3066 - SKUA/GBBG 4.31E-06 2.36E-06 1.51E-05 7.09E-06 

Inchkeith 0.001099 0.000603 0.003844 0.00181 

Kineff 0.000636 0.000349 0.002225 0.001048 

Lanyar Taing to Lotaki Kame 3.41E-06 1.87E-06 1.19E-05 5.61E-06 

Little John's Haven 3.12E-05 1.71E-05 0.000109 5.13E-05 

Muckle Green Holm 0.000293 0.000161 0.001025 0.000483 

Muckle Skerry 0.002358 0.001294 0.008244 0.003883 

Neap of Norby to The Kamer 4.81E-05 2.64E-05 0.000168 7.93E-05 

Newtonhill - May Craig 0.001904 0.001045 0.006657 0.003135 

Noness 0.000148 8.15E-05 0.000519 0.000245 

North Sutor Of Cromarty/Castlecraig 0.002182 0.001198 0.00763 0.003594 

Noss Head 0.000585 0.000321 0.002045 0.000963 

Ockran Head and Hamnavoe 0.000154 8.45E-05 0.000538 0.000253 

Old Hall Bay - Castle Haven 0.00153 0.00084 0.005351 0.00252 

Outer Stack 3.43E-06 1.88E-06 1.2E-05 5.64E-06 

Papa Stour Whole Island 6.39E-05 3.51E-05 0.000223 0.000105 

Perthumie Bay 1 0.000483 0.000265 0.001689 0.000795 

Peterhead South Harbour (urban) 0.000457 0.000251 0.001597 0.000752 

Point of Hus to Hevdigarth 2.92E-05 1.6E-05 0.000102 4.81E-05 

Point of Stoer - Cluas Deas 0.000515 0.000283 0.0018 0.000848 

Portknockie 0.00353 0.001938 0.012344 0.005813 

Quindry - Hoxa - Dam of Hoxa 1.01E-05 5.53E-06 3.52E-05 1.66E-05 

Redhythe Point 0.00245 0.001345 0.008566 0.004034 

Rerwick Head 2 3.32E-05 1.82E-05 0.000116 5.47E-05 

Rothiesholm Head 2 0.000458 0.000251 0.0016 0.000754 

Rouen Bay 0.001013 0.000556 0.003541 0.001668 

Row Head 5.3E-06 2.91E-06 1.85E-05 8.73E-06 

Rubha Thormaid 9.54E-05 5.23E-05 0.000333 0.000157 

Sands of Forvie 0.005422 0.002977 0.018961 0.00893 

Sandvoe 3 6.93E-06 3.8E-06 2.42E-05 1.14E-05 

Sandwood Bay Stack 3.36E-05 1.85E-05 0.000118 5.54E-05 

Scarvister to West Mouli Geo 4.07E-05 2.23E-05 0.000142 6.7E-05 

SE Yell (inc. Burravoe) 0.000173 9.51E-05 0.000606 0.000285 

Seal's Cove to Findon Ness 0.001949 0.00107 0.006816 0.00321 

Shapinsay 8 0.000137 7.52E-05 0.000479 0.000226 

Shapinsay 9 4.23E-05 2.32E-05 0.000148 6.97E-05 

Snow Craig 0.000344 0.000189 0.001204 0.000567 

South Havra 1.86E-05 1.02E-05 6.5E-05 3.06E-05 

South Sutor 3 0.000318 0.000175 0.001113 0.000524 

Spainneavaig 0.000159 8.73E-05 0.000556 0.000262 
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Name Apportioning ratio Apportioned displacement – Lower Apportioned collision Apportioned displacement - Higher 

St. Ninian's Isle 0.000154 8.47E-05 0.00054 0.000254 

Staraster to Shaabers Head 4.66E-05 2.56E-05 0.000163 7.67E-05 

Starrie Geo 0.000472 0.000259 0.00165 0.000777 

Stenness 0.000142 7.8E-05 0.000497 0.000234 

Strathlethan Bay 7.53E-05 4.13E-05 0.000263 0.000124 

Sule Skerry 0.000175 9.62E-05 0.000613 0.000289 

Swirl Cove 0.000242 0.000133 0.000847 0.000399 

Swona 1.13E-05 6.18E-06 3.94E-05 1.85E-05 

The Altar - Quindry 0.000356 0.000196 0.001246 0.000587 

The Kamer to Bay of Garth 1.01E-05 5.54E-06 3.53E-05 1.66E-05 

The Ord 0.000153 8.39E-05 0.000534 0.000252 

The Slainges 0.0057 0.003129 0.019931 0.009386 

The Taing - Hinda Stack 8.11E-05 4.45E-05 0.000284 0.000134 

Tom Loch Bacavat 5.74E-05 3.15E-05 0.000201 9.45E-05 

Treawick to Burrier Head 5.67E-06 3.11E-06 1.98E-05 9.34E-06 

Troswick Beach to Boddam 8.86E-05 4.86E-05 0.00031 0.000146 

Troswick Ness 8.36E-05 4.59E-05 0.000292 0.000138 

Trumland RSPB 0.001001 0.000549 0.003499 0.001648 

Vaila 0.000131 7.2E-05 0.000459 0.000216 

West Of The Nev - Stead Of Culswick 8.45E-05 4.64E-05 0.000296 0.000139 

Westerwick to West of The Nev 0.000156 8.57E-05 0.000546 0.000257 

Whale Wick to Sandwick (incl. Ramna Geo) 0.000101 5.52E-05 0.000352 0.000166 

Whistleberry 0.002488 0.001366 0.008702 0.004098 

Whiting Ness to Ethie Haven 1 0.000918 0.000504 0.003209 0.001511 

Whiting Ness to Ethie Haven 4 0.001625 0.000892 0.005682 0.002676 

Windwick - Burwick 0.000199 0.000109 0.000694 0.000327 

Yellow Ark 0.000686 0.000376 0.002398 0.001129 
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Table C-3 Breeding season impact apportioning for guillemot non-SPAs 

Name Apportioning ratio Apportioned displacement – Lower Apportioned displacement - Higher 

Auskerry 0.000689 0.098 0.164 

Horse of Copinsay 0.006562 0.937 1.561 
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Table C-4 Breeding season impact apportioning for razorbill non-SPAs 

Name Apportioning ratio Apportioned displacement - Lower Apportioned displacement - Higher 

Ackergillshore 0.000409 0.001917 0.003195 

Auskerry 0.001463 0.006852 0.01142 

Black Holm 0.001042 0.004881 0.008135 

Buchan Ness to Collieston 0.097003 0.454325 0.757209 

Burgh Head 1 3.02E-05 0.000142 0.000236 

Burgh Head 2 3.05E-05 0.000143 0.000238 

Burwick - Sandwick 0.000266 0.001244 0.002073 

Calf of Eday 0.000634 0.00297 0.004949 

Copinsay 0.005195 0.02433 0.04055 

Corn Holm 0.000393 0.001843 0.003071 

Deerness 10 0.001434 0.006718 0.011196 

Deerness 2 0.000613 0.00287 0.004784 

Deerness 3 0.001837 0.008603 0.014339 

Deerness 5 0.001066 0.004993 0.008321 

Deerness 6 0.000774 0.003626 0.006043 

Eday 20 5.63E-05 0.000264 0.00044 

Eday 4 3.81E-05 0.000178 0.000297 

Eday 5 0.000123 0.000577 0.000962 

Eday 6 7.45E-05 0.000349 0.000582 

Flotta 5 0.000346 0.00162 0.002699 

Flotta 6 0.00323 0.015127 0.025212 

Garron Point 0.000327 0.001529 0.002549 

Gultak 0.006252 0.02928 0.0488 

Head of Garness 0.001739 0.008144 0.013574 

Holm 2 0.000883 0.004136 0.006893 

Holm 4 0.00146 0.006839 0.011398 

Holm 6 0.00031 0.001452 0.00242 

Horse of Copinsay 0.004215 0.019741 0.032902 

HOY19 0.000173 0.000808 0.001347 
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Name Apportioning ratio Apportioned displacement - Lower Apportioned displacement - Higher 

HOY22 0.002391 0.011198 0.018664 

Mull Head - cliff-nesters 0.000999 0.004681 0.007802 

Noss Head 0.005083 0.023805 0.039675 

Portknockie 0.001721 0.008063 0.013438 

Quindry - Hoxa - Dam of Hoxa 0.000393 0.001839 0.003065 

Redhythe Point 0.000612 0.002868 0.00478 

Rerwick Head 1 1.44E-05 6.74E-05 0.000112 

Rerwick Head 2 0.00056 0.002622 0.00437 

Rothiesholm Head 2 0.000119 0.000556 0.000927 

Sanday 5 0.000123 0.000575 0.000958 

Sands of Forvie 0.002068 0.009684 0.016141 

Shapinsay 10 0.000281 0.001318 0.002196 

Shapinsay 8 0.000747 0.003498 0.005831 

Shapinsay 9 0.001225 0.005739 0.009564 

St Johns Point 0.000666 0.003121 0.005202 

Switha (Whole Island) 0.003186 0.014924 0.024873 

Swona 0.003149 0.014747 0.024579 

The Altar - Quindry 0.003511 0.016443 0.027405 

Tronach Head 0.000563 0.002637 0.004396 

Ward Holm 0.001659 0.00777 0.01295 

Windwick - Burwick 0.006992 0.03275 0.054583 
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Table C-5 Breeding season impact apportioning for herring gull non-SPAs 

Name Apportioning ratio Apportioned collisions 

Rosehearty 0.058557224 0.028874534 

Rosehearty (roofs) 0.003704769 0.00182682 

 

Table C-6 Breeding season impact apportioning for gannet non-SPAs 

Name Apportion
ing ratio 

Apportioned 
displacement – 

Lower 

Apportione
d collision 

Apportioned 
displacement - 

Higher 

Berneray 2.09377E-
05 

3.44E-05 6.23E-05 0.000103 

Foula 0.0154102
69 

0.025315 0.045875 0.075946 

Marwick Head 0.0003099
23 

0.000509 0.000923 0.001527 

Noup Cliffs RSPB (West 
Westray 2) 

0.0151499
56 

0.024888 0.0451 0.074663 

Rockall 3.99834E-
05 

6.57E-05 0.000119 0.000197 

St Abb's Head NNR 0.0004353
8 

0.000715 0.001296 0.002146 

Troup & Lion's Head 
RSPB (Coast & Reserve) 

0.1321059
15 

0.217017 0.393269 0.651052 

West Group 0.0108277
24 

0.017787 0.032233 0.053362 
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Annex D  Cumulative numbers by project 

88. Impact numbers derived by Royal HaskoningDHV are presented in Derived from the Royal 

HaskoningDHV cumulative project, while those extracted from recent applications are 

presented in D2-7.  

D.1. Derived from the Royal HaskoningDHV cumulative project 

D.1.1 Guillemot 

89. Impact numbers to guillemot SPAs during the breeding and non-breeding seasons are reported 

by Royal HaskoningDHV (2024) as the numbers of predicted mortalities from the displacement 

matrix approach at a 60% displacement rate and 1% mortality rate. The reported impacts were 

then corrected to match the higher and lower scenarios (i.e. 5% mortality during the breeding 

season and 3% mortality during the non-breeding season, and 3% mortality during the 

breeding season and 1% in the non-breeding season). Impacts to breeding adults during the 

breeding season were also corrected with a 7% sabbatical rate where Royal HaskoningDHV 

(2024) did not specify it had already been applied and all adult impacts in the non-breeding 

season were also corrected with a 7% sabbatical rate. Corrected breeding adult and immatures 

impacts are presented in Table D-1 and Table D-2 respectively. 

90. Non-SPA impacts were not reported by Royal HaskoningDHV (2024) despite being required for 

cumulative assessment. As such, non-SPA impacts were estimated based on the proportion of 

non-SPA birds to SPA birds in the Proposed Offshore Development’s regional population. For 

guillemot, the proportion used was 0.99 (see Table 2-2.). 



   

 

Buchan Offshore Wind 
Appendix 9.4 – Ornithological impact Apportioning, Derivation of Cumulative Impacts and PVA Screening  Page 129 

Table D-1 Adjusted impacts to breeding adult guillemot at connected SPAs as reported by Royal HaskoningDHV (2024) corrected to match the two mortality scenarios used in the assessment, higher (5% mortality during the breeding 
season and 3% mortality during the non-breeding season) and lower (3% mortality during the breeding season and 1% in the non-breeding season). 

SPA Development Scenario Breeding season Non-breeding season Total Non-SPA colonies  

RH impact number Corrected impacts RH impact number Corrected impacts 

Buchan Ness to Collieston 
Coast SPA 

Berwick Bank Higher 1.833 9.167 4.100 11.439 20.606 0.114 

Lower 5.500 3.813 9.313 0.052 

Green Volt Higher 5.559 27.796 21.740 60.655 88.450 0.490 

Lower 16.677 20.218 36.896 0.204 

Hywind* Higher 1.010 4.697 - - 4.697 0.026 

Lower 2.818 - 2.818 0.016 

Inch Cape Higher 0.600 3.000 0.300 0.837 3.837 0.021 

Lower 1.800 0.279 2.079 0.012 

Kincardine* Higher 0.220 1.023 - - 1.023 0.006 

Lower 0.614 - 0.614 0.003 

Moray West Higher 0.410 2.050 1.320 3.683 5.733 0.032 

Lower 1.230 1.228 2.458 0.014 

Neart na Gaoithe* Higher 0.200 0.930 0.270 0.753 1.683 0.009 

Lower 0.558 0.251 0.809 0.004 

Copinsay SPA Green Volt Higher 0.495 2.473 1.930 5.385 7.857 0.044 

Lower 1.484 1.795 3.278 0.018 

Fair Isle SPA Green Volt Higher 0.290 1.449 1.130 3.153 4.602 0.025 

Lower 0.870 1.051 1.921 0.011 

Hoy SPA Pentland* Higher 0.390 1.814 0.080 0.223 2.037 0.011 

Lower 1.088 0.074 1.163 0.006 

Marwick Head SPA Pentland* Higher 0.320 1.488 0.150 0.419 1.907 0.011 

Lower 0.893 0.140 1.032 0.006 

Troup, Pennan and Lion's 
Heads SPA 

Beatrice Higher 0.750 3.750 0.150 0.419 4.169 0.023 

Lower 2.250 0.140 2.390 0.013 

Berwick Bank Higher 1.100 5.500 1.900 5.301 10.801 0.060 

Lower 3.300 1.767 5.067 0.028 

Green Volt Higher 2.063 10.317 8.070 22.515 32.832 0.182 

Lower 6.190 7.505 13.695 0.076 

Hywind Higher 0.370 1.721 - - 1.721 0.010 

Lower 1.032 - 1.032 0.006 

Kincardine Higher 0.030 0.140 - - 0.140 0.001 

Lower 0.084 - 0.084 0.000 

Moray West Higher 2.560 12.800 3.950 11.021 23.821 0.132 

Lower 7.680 3.674 11.354 0.063 

West Westray SPA Pentland* Higher 0.150 0.698 0.460 1.283 1.981 0.011 

Lower 0.419 0.428 0.846 0.005 

* Indicates projects that Royal Haskoning (2024) did not report as having accounted for sabbatical rates during the breeding season. For these developments impacts reported in the Royal Haskoning (2024) were further corrected to account for a 7% sabbatical rate.  
All non-breeding impacts were further corrected with a 7% sabbatical rate. 
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Table D-2 Adjusted impacts to immature guillemot at connected SPAs as reported by Royal HaskoningDHV (2024) corrected to match the two mortality scenarios used in the assessment, higher (5% mortality during the breeding 
season and 3% mortality during the non-breeding season) and lower (3% mortality during the breeding season and 1% in the non-breeding season). 

SPA Development Scenario Breeding season Non-breeding season Total Non-SPA  
colonies RH impact 

 number 
Corrected  
impacts 

RH impact  
number 

Corrected  
impacts 

Buchan Ness to  
Collieston Coast  
SPA 

Berwick Bank Higher 1.833 9.167 3.600 10.800 19.967 0.111 

Lower 1.833 5.500 3.600 3.600 9.100 0.050 

Green Volt Higher 2.686 13.428 9.770 29.310 42.738 0.237 

Lower 2.686 8.057 9.770 9.770 17.827 0.099 

Hywind Higher 0.740 3.700 - - 3.700 0.020 

Lower 0.740 2.220 - - 2.220 0.012 

 
Moray West 

Higher 0.310 1.550 0.970 2.910 4.460 0.025 

Lower 0.310 0.930 0.970 0.970 1.900 0.011 

Neart na  
Gaoithe 

Higher 0.190 0.950 0.220 0.660 1.610 0.009 

Lower 0.190 0.570 0.220 0.220 0.790 0.004 

Copinsay SPA Green Volt Higher 0.239 1.195 0.870 2.610 3.805 0.021 

Lower 0.239 0.717 0.870 0.870 1.587 0.009 

Fair Isle SPA Green Volt Higher 0.140 0.700 0.510 1.530 2.230 0.012 

Lower 0.140 0.420 0.510 0.510 0.930 0.005 

Troup, Pennan 
and Lion's Heads SPA 

Beatrice Higher 0.560 2.800 0.110 0.330 3.130 0.017 

Lower 0.560 1.680 0.110 0.110 1.790 0.010 

Berwick Bank Higher 1.033 5.167 1.600 4.800 9.967 0.055 

Lower 1.033 3.100 1.600 1.600 4.700 0.026 

Green Volt Higher 0.997 4.984 3.620 10.860 15.844 0.088 

Lower 0.997 2.990 3.620 3.620 6.610 0.037 

Hywind Higher 0.270 1.350 - - 1.350 0.007 

Lower 0.270 0.810 - - 0.810 0.004 

Moray West Higher 1.890 9.450 2.920 8.760 18.210 0.101 

Lower 1.890 5.670 2.920 2.920 8.590 0.048 
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D.1.2 Razorbill 

91. Impact numbers to razorbill SPAs during the breeding season are reported by Royal 

HaskoningDHV (2024) as the numbers of predicted mortalities from the displacement matrix 

approach at a 60% displacement rate and 1% mortality rate. The reported impacts were then 

corrected to match the higher and lower scenarios (i.e. 5% mortality 3% mortality). Impacts to 

breeding adults during the breeding season were also corrected with a 7% sabbatical rate 

where Royal HaskoningDHV (2024) did not specify it had already been. Corrected breeding 

adult and immatures impacts are presented in Table D-3. 

92. Non-SPA impacts were not reported by Royal HaskoningDHV (2024) despite being required for 

cumulative assessment. As such, non-SPA impacts were estimated based on the proportion of 

non-SPA birds to SPA birds Proposed Offshore Development’s regional population. For 

razorbill, the proportion used was 0.83 (see Table 2-2.). 
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Table D-3 Adjusted breeding season impacts to breeding adult and immature razorbill at connected SPAs as reported by Royal HaskoningDHV (2024) corrected to match the two mortality scenarios used in the assessment, higher 
(5% mortality ) and lower (3% mortality). 

SPA Development Scenario Breeding adult Immatures 

RH impact number Corrected impacts Non-SPA colonies  RH impact number Corrected impacts Non-SPA colonies  

East Caithness Cliffs SPA Beatrice * Higher 5.130 23.855 4.810 3.850 19.250 3.882 

Lower 14.313 2.886 11.550 2.329 

Berwick Bank Higher 0.300 1.500 0.302 0.233 1.167 0.235 

Lower 0.900 0.181 0.700 0.141 

Green Volt Higher 0.850 4.250 0.857 0.635 3.176 0.640 

Lower 2.550 0.514 1.906 0.384 

Moray East * Higher 14.260 66.309 13.371 10.720 53.600 10.808 

Lower 39.785 8.023 32.160 6.485 

Moray West Higher 8.000 40.000 8.066 6.010 30.050 6.060 

Lower 24.000 4.840 18.030 3.636 

PFOWF * Higher 0.160 0.744 0.150 - - - 

Lower 0.446 0.090 - - 

North Caithness Cliffs 
SPA 

Beatrice * Higher 0.054 0.252 0.051 0.044 0.219 0.044 

Lower 0.151 0.030 0.131 0.026 

Green Volt Higher 0.047 0.233 0.047 0.035 0.174 0.035 

Lower 0.140 0.028 0.105 0.021 

Moray East * Higher 0.147 0.682 0.137 0.118 0.592 0.119 

Lower 0.409 0.082 0.355 0.072 

Moray West Higher 0.099 0.494 0.100 0.080 0.399 0.080 

Lower 0.296 0.060 0.239 0.048 

PFOWF * Higher 1.300 1.300 0.262 - - - 

Lower 1.300 0.262 - - 

Troup, Pennan and 
Lion’s Heads SPA 

Berwick Bank Higher 0.267 1.333 0.269 0.200 1.000 0.202 

Lower 0.800 0.161 0.600 0.121 

Green Volt Higher 0.239 1.196 0.241 0.179 0.894 0.180 

Lower 0.718 0.145 0.536 0.108 

Hywind * Higher 0.040 0.186 0.038 0.030 0.150 0.030 

Lower 0.112 0.023 0.090 0.018 

Moray West Higher 0.290 1.450 0.292 0.220 1.100 0.222 

Lower 0.870 0.175 0.660 0.133 

West Westray SPA PFOWF * Higher 0.150 0.698 0.141 - - - 

Lower 0.419 0.084 - - 

* Indicates projects that Royal Haskoning (2024) did not report as having accounted for sabbatical rates during the breeding season. For these developments impacts reported in the Royal Haskoning (2024) were further corrected to account for a 7% sabbatical rate. 
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93. Razorbill impacts during the spring migration, non-breeding season and autumn migration 

were provided by Royal HaskoningDHV (2024) as the mean peak seasonal abundances per 

project and the numbers of individuals at risk of displacement from specific SPAs or 

populations in each season (BDMPS apportioning factors). As such the cumulative impacts for 

each SPA at each project for each season were calculated by first estimating the number of 

birds at risk within each project from each SPA by multiplying the mean peak abundance by 

the BDMPS apportioning factor. Then, this number was used as an input in a displacement 

matrix to calculate the impact mortality in each season. This was achieved by multiplying the 

number of birds at risk by the displacement rate (i.e. 60%) and the mortality rates for each 

scenario (i.e. 3% higher scenario and 1% lower scenario). The resulting impacts were calculated 

as follows:  

𝐼𝑚𝑝𝑎𝑐𝑡𝑠𝑒𝑎𝑠𝑜𝑛 = (𝑚𝑒𝑎𝑛 𝑝𝑒𝑎𝑘 𝑎𝑏𝑢𝑛𝑑𝑎𝑛𝑐𝑒(𝑠𝑒𝑎𝑠𝑜𝑛,   𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑚𝑒𝑛𝑡) ∗

 𝐵𝐷𝑀𝑃𝑆 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑓𝑎𝑐𝑡𝑜𝑟(𝑠𝑒𝑎𝑠𝑜𝑛,   𝑆𝑃𝐴)) ∗ 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 ∗ 𝑚𝑜𝑟𝑎𝑡𝑙𝑖𝑡𝑦 𝑟𝑎𝑡𝑒  

94. The mean seasonal peak abundances at each project are reported in Table D-4 along with the 

SPA specific proportion at risk (BDMPS apportioning factor) in each season (Table D-5). These 

two values can be used to estimate each development and SPA specific impacts. While Table 

D-4 and Table D-5 provides a summary of the total impacts to each razorbill SPA with 

connectivity to the Proposed Offshore Development, from the projects considered within 

Royal Haskoning (2024), for breeding adults and immatures respectively.  

95. Non-SPA impacts were not reported by Royal HaskoningDHV (2024) despite being required for 

cumulative assessment. As such, non-SPA impacts were estimated based on the proportion of 

non-SPA birds to SPA birds Proposed Offshore Development’s regional population. For 

razorbill, the proportion used was 0.83 (see Table 2-2.).  
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Table D-4 Mean peak seasonal abundances as reported by Royal HaskoningDHV (2024) within each developments’ array area. 

Development Mean Seasonal Peak Abundances 

Spring migration Autumn migration Non-breeding season 

Aberdeen 26 64 7 

Beatrice 833 833 555 

Berwick Bank 7480 8849 1399 

Blyth Demonstration Project 91 91 61 

DEP 144 759 686 

Dogger Bank A 4149 1576 1728 

Dogger Bank B 5119 2097 2143 

Dogger Bank C 1919 310 959 

Dogger Bank South (PEIR) 8628 1238 4117 

Dudgeon 346 346 745 

East Anglia ONE 336 26 155 

East Anglia ONE North 207 85 54 

East Anglia THREE 1524 1122 1499 

East Anglia TWO 230 44 136 

Five Estuaries 756.47 283.62 1046.03 

Galloper 394 43 106 

Greater Gabbard 84 0 387 

Green Volt 28.385 55.605 15.09 

Gunfleet Sands 0 0 30 

Hornsea Project Four 449 4311 455 

Hornsea Project One 1803 4812 1518 

Hornsea Project Three 2105 2020 3649 

Hornsea Project Two 1668 4221 720 

Humber Gateway 20 20 13 

Hywind 0 719 10 

Inch Cape 0 2870 651 

Kentish Flats and Extension 0 0 0 
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Development Mean Seasonal Peak Abundances 

Spring migration Autumn migration Non-breeding season 

Kincardine 0 0 0 

Lincs & LID 34 34 22 

London Array 20 20 14 

Methil 0 0 0 

Moray East 168 1103 30 

Moray West 3585 3544 184 

Neart na Gaoithe 0 5492 508 

Norfolk Boreas 345 263 1065 

Norfolk Vanguard 924 866 839 

North Falls (PEIR) 1860 266 2565 

Outer Dowsing 5537 2390 1956 

PFOWF 14 17 16 

Race Bank 42 42 28 

Rampion 3327 66 1244 

Rampion 2 6303 26 1193 

SEP 320 3741 845 

Scroby Sands 0 0 0 

Seagreen Alpha 0 0 1103 

Seagreen Bravo 0 0 1272 

Sheringham Shoal 30 1343 211 

Sofia 2953 592 1426 

Teesside 20 61 2 

Thanet 21 0 14 

Triton Knoll 117 254 855 

Westermost Rough 91 121 152 
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Table D-5 Seasonal proportion at risk/BDMPS apportioning factors for each razorbill SPA with connectivity to the Proposed Offshore Development, as 
reported by Royal HaskoningDHV (2024). 

SPA Spring migration Autumn migration  Non-breeding season 

Adult Immature Adult Immature Adult Immature 

East Caithness Cliffs SPA 0.042 0.029 0.042 0.029 0.034 0.009 

Fair Isle SPA 0.003 0.002 0.003 0.002 0.003 0.001 

North Caithness Cliffs SPA 0.005 0.004 0.005 0.004 0.005 0.001 

Troup Pennan SPA 0.006 0.004 0.006 0.004 0.005 0.001 

West Westray SPA 0.002 0.001 0.002 0.001 0.002 0.000 

 

Table D-6. Adjusted seasonal and annual impacts to breeding adult razorbill at connected SPAs corrected to match the two mortality scenarios used in the 
assessment, higher (5% mortality during the breeding season and 3% mortality during the non-breeding season) and lower (3% mortality during the 
breeding season and 1% in the non-breeding season). 

SPA Scenario Spring  
migration 

Autumn  
migration 

Non-breeding  
season 

Total Non-SPA  
colonies 

East Caithness  
Cliffs SPA 

Higher 48.698 43.365 23.705 115.767 23.344 

Lower 16.233 14.455 7.902 38.589 7.781 

Fair Isle SPA Higher 3.385 3.015 1.735 8.135 1.640 

Lower 1.128 1.005 0.578 2.712 0.547 

North Caithness  
Cliffs SPA 

Higher 6.292 5.603 3.224 15.118 3.049 

Lower 2.097 1.868 1.075 5.039 1.016 

Troup Pennan SPA Higher 6.790 6.047 3.306 16.143 3.255 

Lower 2.263 2.016 1.102 5.381 1.085 

West Westray SPA Higher 2.036 1.813 1.043 4.891 0.986 

Lower 0.679 0.604 0.348 1.630 0.329 

 

 



   

 

Buchan Offshore Wind 
Appendix 9.4 – Ornithological impact Apportioning, Derivation of Cumulative Impacts and PVA Screening  Page 137 

Table D-7. Adjusted seasonal and annual impacts to immature razorbill at connected SPAs corrected to match the two mortality scenarios used in the 
assessment, higher (5% mortality during the breeding season and 3% mortality during the non-breeding season) and lower (3% mortality during the 
breeding season and 1% in the non-breeding season). 

SPA Scenario Spring  
migration 

Autumn  
migration 

Non-breeding  
season 

Total Non-SPA  
colonies 

East Caithness  
Cliffs SPA 

Higher 32.871 29.271 5.926 68.068 13.726 

Lower 10.957 9.757 1.975 22.689 4.575 

Fair Isle SPA Higher 2.406 2.142 0.433 4.981 1.004 

Lower 0.802 0.714 0.144 1.660 0.335 

North Caithness  
Cliffs SPA 

Higher 4.470 3.981 0.806 9.257 1.867 

Lower 1.490 1.327 0.269 3.086 0.622 

Troup Pennan SPA Higher 4.583 4.081 0.825 9.490 1.914 

Lower 1.528 1.360 0.275 3.163 0.638 

West Westray SPA Higher 1.445 1.287 0.259 2.992 0.603 

Lower 0.482 0.429 0.086 0.997 0.201 
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D.1.3 Puffin 

96. Impact numbers to puffin SPAs during the breeding season are reported by Royal 

HaskoningDHV (2024) as the numbers of predicted mortalities from a displacement matrix 

approach at a 60% displacement rate and 2% mortality rate. The reported impacts were then 

corrected to match the higher and lower scenarios (i.e. 5% mortality 3% mortality). Impacts to 

breeding adults during the breeding season were also corrected with a 7% sabbatical rate 

where Royal HaskoningDHV (2024) did not specify it had already been applied. Corrected 

breeding adult and immatures impacts are presented in Table D-8.  

97. Non-SPA impacts were not reported by Royal HaskoningDHV (2024) despite being required for 

cumulative assessment. As such, non-SPA impacts were estimated based on the proportion of 

non-SPA birds to SPA birds Proposed Offshore Development’s regional population. For puffin, 

the proportion used was 0.80 (see Table 2-2.). 
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Table D-8. Adjusted breeding season impacts to breeding adult and immature puffin at connected SPAs as reported by Royal HaskoningDHV (2024) corrected to match the two mortality scenarios used in the assessment, higher (5% 
mortality ) and lower (3% mortality). 

SPA Development Scenario Breeding adult Immatures 

RH impact number Corrected impacts Non-SPA colonies  RH impact number Corrected impacts Non-SPA colonies  

Cape Wrath SPA Pentland* Higher 0.098 0.228 0.001 - - - 

Lower 0.137 0.001 - - 

Fair Isle SPA Green Volt Higher 0.073 0.184 0.001 0.005 0.013 0.000 

Lower 0.110 0.001 0.008 0.000 

Pentland* Higher 0.028 0.065 0.000 - - - 

Lower 0.039 0.000 - - 

Forth Island Berwick Bank Higher 12.080 30.200 0.167 14.240 35.600 0.197 

Lower 18.120 0.100 21.360 0.118 

Green Volt Higher 1.534 3.836 0.021 0.105 0.263 0.001 

Lower 2.301 0.013 0.158 0.001 

Hywind* Higher 0.690 1.604 0.009 0.370 0.925 0.005 

Lower 0.963 0.005 0.555 0.003 

Inch Cape Higher 21.700 54.250 0.300 38.000 95.000 0.526 

Lower 32.550 0.180 57.000 0.316 

Kincardine* Higher 0.150 0.349 0.002 0.080 0.200 0.001 

Lower 0.209 0.001 0.120 0.001 

Near na Gaoithe* Higher 34.600 80.445 0.445 33.780 84.450 0.468 

Lower 48.267 0.267 50.670 0.281 

Seagreen* Higher 37.000 86.025 0.476 36.000 90.000 0.498 

Lower 51.615 0.286 54.000 0.299 

Foula SPA Green Volt Higher 0.034 0.085 0.000 0.002 0.006 0.000 

Lower 0.051 0.000 0.004 0.000 

Hoy SPA Pentland* Higher 0.042 0.098 0.001 - - - 

Lower 0.059 0.000 - - 

North Caithness Cliffs 
SPA 

Beatrice* Higher 5.815 13.521 0.075 6.053 15.132 0.084 

Lower 8.112 0.045 9.079 0.050 

Berwick Bank Higher 0.040 0.100 0.001 0.040 0.100 0.001 

Lower 0.060 0.000 0.060 0.000 

Green Volt Higher 0.079 0.197 0.001 0.005 0.014 0.000 

Lower 0.118 0.001 0.008 0.000 

Moray East* Higher 12.730 29.598 0.164 13.250 33.125 0.183 

Lower 17.759 0.098 19.875 0.110 

Moray West* Higher 0.970 2.256 0.012 1.010 2.525 0.014 

Lower 1.353 0.007 1.515 0.008 

Pentland* Higher 1.800 1.800 0.010 - - - 

Lower 1.800 0.010 - - 

Sule Skerry and Sule 
Stack SPA 

Green Volt Higher 0.650 1.626 0.009 0.045 0.112 0.001 

Lower 0.976 0.005 0.067 0.000 
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SPA Development Scenario Breeding adult Immatures 

RH impact number Corrected impacts Non-SPA colonies  RH impact number Corrected impacts Non-SPA colonies  

Pentland Higher 22.000 51.150 0.283 - - - 

Lower 30.690 0.170 - - 

* Indicates projects that Royal Haskoning (2024) did not report as having accounted for sabbatical rates during the breeding season. For these developments impacts reported in the Royal Haskoning (2024) were further corrected to account for a 7% sabbatical rate.  
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D.1.4 Herring gull 

98. Collision impacts to herring gull SPAs were used as provided by Royal HaskoningDHV (2024). 

Only one SPA for herring gull has connectivity to the Proposed Offshore Development which 

is Troup Pennan and Lion’s Heads SPA. The only collision impacts to herring gull at Troup 

Pennan and Lion’s Heads SPA provided by Royal HaskoningDHV (2024) were during the non-

breeding season and were 0.04 adult moralities from Green Volt and 1 mortality from “Other 

Projects” (Royal HaskoningDHV 2024). 

D.1.5 Kittiwake 

Displacement 

99. Displacement impacts to kittiwake SPAs during the breeding season are reported by Royal 

HaskoningDHV (2024) as the numbers of predicted mortalities from the displacement matrix 

approach at a 30% displacement rate and 2% mortality rate. The reported impacts were then 

corrected to match the higher and lower scenarios (i.e. 3% mortality and 1% mortality). 

Impacts to breeding adults during the breeding season were also corrected with a 10% 

sabbatical rate where Royal HaskoningDHV (2024) did not specify it had already been. 

Corrected breeding adult and immatures impacts are presented in Table D-9.  

100. Non-SPA impacts were not reported by Royal HaskoningDHV (2024) despite being required for 

cumulative assessment. As such, non-SPA impacts were estimated based on the proportion of 

non-SPA birds to SPA birds Proposed Offshore Development’s regional population. For 

kittiwake, the proportion used was 0.88 (see Table 2-2.).  
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Table D-9. Adjusted breeding season impacts to breeding adult and immature kittiwake at connected SPAs as reported by Royal HaskoningDHV (2024) corrected to match the two mortality scenarios used in the assessment, higher 
(3% mortality ) and lower (1% mortality).  

SPA Development Scenario Breeding adult Immatures 

RH impact number Corrected impacts Non-SPA colonies  RH impact number Corrected impacts Non-SPA colonies  

Buchan Ness to 
Collieston Coast 

Berwick Bank 
 

Higher 1.300 1.950 0.259 - - - 

Lower 1.300 0.650 0.086 - - - 

Green Volt 
 

Higher 0.168 0.252 0.034 0.088 0.132 0.018 

Lower 0.168 0.084 0.011 0.088 0.044 0.006 

Cape Wrath 
 

PFOWF* 
 

Higher 0.076 0.103 0.014 0.014 0.021 0.003 

Lower 0.076 0.034 0.005 0.014 0.007 0.001 

East Caithness Cliffs 
 

Beatrice* 
 

Higher 12.000 16.200 2.154 1.110 1.665 0.221 

Lower 12.000 5.400 0.718 1.110 0.555 0.074 

Berwick Bank 
 

Higher 0.100 0.150 0.020 - - - 

Lower 0.100 0.050 0.007 - - - 

Green Volt 
 

Higher 0.113 - 0.023 0.059 - 0.012 

Lower 0.113 - 0.008 0.059 - 0.004 

Moray East* 
 

Higher 23.000 31.050 4.129 2.140 3.210 0.427 

Lower 23.000 10.350 1.376 2.140 1.070 0.142 

Moray West* 
 

Higher 30.000 40.500 5.386 2.790 4.185 0.557 

Lower 30.000 13.500 1.795 2.790 1.395 0.186 

PFOWF* 
 

Higher 0.230 0.311 0.041 0.010 0.015 0.002 

Lower 0.230 0.104 0.014 0.010 0.005 0.001 

Farne Islands 
 

Berwick Bank 
 

Higher 5.000 7.500 0.997 0.200 0.300 0.040 

Lower 5.000 2.500 0.332 0.200 0.100 0.013 

Green Volt 
 

Higher 0.011 0.016 0.002 0.006 0.008 0.001 

Lower 0.011 0.005 0.001 0.006 0.003 0.000 

Forth Islands 
 

Berwick Bank 
 

Higher 6.300 9.450 1.257 0.200 0.300 0.040 

Lower 6.300 3.150 0.419 0.200 0.100 0.013 

Green Volt 
 

Higher 0.013 0.020 0.003 0.007 0.011 0.001 

Lower 0.013 0.007 0.001 0.007 0.004 0.000 

Inch Cape 
 

Higher 4.100 6.150 0.818 0.300 0.450 0.060 

Lower 4.100 2.050 0.273 0.300 0.150 0.020 

Neart na Gaoithe* Higher 4.600 6.210 0.826 0.350 0.525 0.070 

Lower 4.600 2.070 0.275 0.350 0.175 0.023 

Seagreen 
 

Higher 2.700 4.050 0.539 0.300 0.450 0.060 

Lower 2.700 1.350 0.180 0.300 0.150 0.020 

Fowlsheugh Berwick Bank 
 

Higher 19.000 28.500 3.790 0.700 1.050 0.140 

Lower 19.000 9.500 1.263 0.700 0.350 0.047 

Green Volt Higher 0.099 0.149 0.020 0.052 0.078 0.010 

Lower 0.099 0.050 0.007 0.052 0.026 0.003 

Inch Cape Higher 5.600 8.400 1.117 0.500 0.750 0.100 

Lower 5.600 2.800 0.372 0.500 0.250 0.033 



   

 

Buchan Offshore Wind 
Appendix 9.4 – Ornithological impact Apportioning, Derivation of Cumulative Impacts and PVA Screening  Page 143 

SPA Development Scenario Breeding adult Immatures 

RH impact number Corrected impacts Non-SPA colonies  RH impact number Corrected impacts Non-SPA colonies  

Kincardine* Higher 2.000 2.700 0.359 - - - 

Lower 2.000 0.900 0.120 - - - 

Neart na Gaoithe* Higher 1.180 1.593 0.212 0.090 0.135 0.018 

Lower 1.180 0.531 0.071 0.090 0.045 0.006 

Seagreen Higher 12.000 18.000 2.394 1.000 1.500 0.199 

Lower 12.000 6.000 0.798 1.000 0.500 0.066 

North Caithness Cliffs Green Volt 
 

Higher 0.017 0.025 0.003 0.009 0.013 0.002 

Lower 0.017 0.008 0.001 0.009 0.004 0.001 

Moray East* Higher 1.000 1.350 0.180 0.090 0.135 0.018 

Lower 1.000 0.450 0.060 0.090 0.045 0.006 

Moray West* Higher 1.000 1.350 0.180 0.090 0.135 0.018 

Lower 1.000 0.450 0.060 0.090 0.045 0.006 

PFOWF* Higher 2.600 2.600 0.000 - 0.000 0.000 

Lower 2.600 2.600 0.000 - 0.000 0.000 

St Abb's Head to Fast 
Castle 
 

Berwick Bank Higher 57.800 86.700 11.529 2.000 3.000 0.399 

Lower 57.800 28.900 3.843 2.000 1.000 0.133 

Green Volt Higher 0.015 0.022 0.003 0.008 0.012 0.002 

Lower 0.015 0.007 0.001 0.008 0.004 0.001 

Inch Cape Higher 1.100 1.650 0.219 0.100 0.150 0.020 

Lower 1.100 0.550 0.073 0.100 0.050 0.007 

Neart na Gaoithe* Higher 3.740 5.049 0.671 0.280 0.420 0.056 

Lower 3.740 1.683 0.224 0.280 0.140 0.019 

Seagreen Higher 1.300 1.950 0.259 0.100 0.150 0.020 

Lower 1.300 0.650 0.086 0.100 0.050 0.007 

Troup, Pennan and 
Lion's Heads 

Berwick Bank Higher 0.500 0.750 0.100 - - - 

Lower 0.500 0.250 0.033 - - - 

Green Volt Higher 0.126 - 0.025 0.066 - 0.013 

Lower 0.126 - 0.008 0.066 - 0.004 

Moray East* Higher 4.000 5.400 0.718 0.370 0.555 0.074 

Lower 4.000 1.800 0.239 0.370 0.185 0.025 

Moray West* Higher 3.000 4.050 0.539 0.280 0.420 0.056 

Lower 3.000 1.350 0.180 0.280 0.140 0.019 

West Westray 
 

PFOWF* Higher 0.180 0.243 0.032 0.010 0.015 0.002 

Lower 0.180 0.081 0.011 0.010 0.005 0.001 

* Indicates projects that Royal Haskoning (2024) did not report as having accounted for sabbatical rates during the breeding season. For these developments impacts reported in the Royal Haskoning (2024) were further corrected to account for a 7% sabbatical rate. 
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101. Kittiwake impacts during the spring migration and autumn migration were provided by Royal 

HaskoningDHV (2024) as the mean peak seasonal abundances per project and the numbers of 

individuals at risk of displacement from specific SPAs or populations in each season (BDMPS 

apportioning factors). As such the cumulative impacts for each SPA at each project for each 

season were calculated by first estimating the number of birds at risk within each project from 

each SPA by multiplying the mean peak abundance by the BDMPS apportioning factor. Then, 

this number was used as an input in a displacement matrix to calculate the impact mortality 

in each season. This was achieved by multiplying the number of birds at risk by the 

displacement rate (i.e. 30%) and the mortality rates for each scenario (i.e. 3% higher scenario 

and 1% lower scenario). The resulting impacts were calculated as follows: 

𝐼𝑚𝑝𝑎𝑐𝑡𝑠𝑒𝑎𝑠𝑜𝑛 = (𝑚𝑒𝑎𝑛 𝑝𝑒𝑎𝑘 𝑎𝑏𝑢𝑛𝑑𝑎𝑛𝑐𝑒(𝑠𝑒𝑎𝑠𝑜𝑛,   𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑚𝑒𝑛𝑡) ∗

 𝐵𝐷𝑀𝑃𝑆 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑓𝑎𝑐𝑡𝑜𝑟(𝑠𝑒𝑎𝑠𝑜𝑛,   𝑆𝑃𝐴)) ∗ 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 ∗ 𝑚𝑜𝑟𝑎𝑡𝑙𝑖𝑡𝑦 𝑟𝑎𝑡𝑒  

102. The mean seasonal peak abundances at each project are reported (Table D-10) along with the 

SPA specific proportion at risk (BDMPS apportioning factor) during each season (Table D-11). 

These two values can be used to estimate each development and SPA specific impact. While 

Table D-10  and Table D-11 provides a summary of the total impacts to each kittiwake SPA 

with connectivity to the Proposed Offshore Development, from the projects considered within 

Royal Haskoning (2024), for breeding adults and immatures respectively.  

103. Non-SPA impacts were not reported by Royal HaskoningDHV (2024) despite being required for 

cumulative assessment. As such, non-SPA impacts were estimated based on the proportion of 

non-SPA birds to SPA birds Proposed Offshore Development’s regional population. For 

kittiwake, the proportion used was 0.88 (see Table 2-2.).  
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Table D-10. Mean peak seasonal abundances as reported by Royal HaskoningDHV (2024) within each developments’ array area. 

Development  Mean Seasonal Peak Abundances  

Spring migration Autumn migration 

Aberdeen  23 14 
Beatrice 1112 1112 
Berwick Bank 13766 11190 
Blyth Demo 740 740 
Dogger Bank A and B 15482 3450 
Dogger Bank C and Sofia  11805 2181 
Dogger Bank South (PEIR) 16663.6 2191.1 
Eaast Anglia THREE 1309 3419 
East Anglia One 758 1158 
East Anglia ONE North 435 159 
East Anglia TWO 301 127 
Five Estuaries 83.84 208.56 
Green Volt 83 149 
Hornsea FOUR 2626 3608 
Hornsea Project ONE 767 31481 
Hornsea Project THREE 3795 2550 
Hornsea Project TWO 1975 1449 
Hywind - - 
Inch Cape 1069 1069 
Kincardine - - 
Methil - - 
Moray East - - 
Moray West 1074 1470 
Neart na Gaoithe 139 2016 
Norfolk Boreas 949 2576 
Norfolk Vanguard  1294 916 
North Falls (PEIR) 1224.5 803.5 
Outer Dowsing 1760.3 5206.8 
PFOWF 41 118 
Rampion 2 286 97 
Seagreen 2286 2286 
SEP & DEP 1216.5 1481 
Triton Knoll 226 332 
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Table D-11. Seasonal proportion at risk/BDMPS apportioning factors for each kittiwake SPA with connectivity to the Proposed Offshore Development, as reported by Royal HaskoningDHV (2024). 

SPA Spring migration Autumn migration 

Adult Immature Adult Immature 

Buchan Ness to Collieston Coast 0.024 0.011 0.018 0.011 

Calf of Eday 0.001 0.001 0.001 0.001 

Cape Wrath 0.000 0.001 0.000 0.001 

Copinsay 0.001 0.001 0.001 0.001 

East Caithness Cliffs 0.077 0.034 0.058 0.034 

Fair Isle 0.001 0.001 0.001 0.001 

Farne Islands 0.007 0.003 0.005 0.003 

Forth Islands 0.006 0.003 0.004 0.003 

Foula 0.001 0.000 0.000 0.000 

Fowlsheugh 0.018 0.008 0.014 0.008 

Handa 0.000 0.000 0.000 0.000 

Hermaness, Saxa Vord and Valla Field 0.001 0.000 0.001 0.000 

Hoy 0.001 0.000 0.001 0.000 

Marwick Head 0.001 0.000 0.001 0.000 

North Caithness Cliffs 0.019 0.009 0.015 0.009 

North Rona and Sula Sgeir 0.000 0.000 0.000 0.000 

Noss 0.001 0.000 0.001 0.000 

Rousay 0.003 0.001 0.003 0.001 

St Abb's Head to Fast Castle 0.007 0.003 0.005 0.003 

Sumburgh Head 0.000 0.000 0.000 0.000 

Troup, Pennan and Lion's Heads 0.028 0.013 0.022 0.013 

West Westray 0.023 0.010 0.017 0.010 
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Table D-12. Adjusted seasonal and annual impacts to breeding adult kittiwake at connected SPAs corrected to match the two mortality scenarios used in the assessment, higher (3% mortality during the non-breeding season) and 
lower (1% in the non-breeding season). 

SPA Scenario Spring  
migration 

Autumn  
migration 

Total Non-SPA  
colonies 

Buchan Ness to Collieston Coast 
 

Higher 17.970 13.637 31.607 4.286 
Lower 5.990 4.546 10.536 1.429 

Calf of Eday 
 

Higher 1.070 0.812 1.883 0.255 
Lower 0.357 0.271 0.628 0.085 

Cape Wrath 
 

Higher 0.247 0.187 0.434 0.059 
Lower 0.082 0.062 0.145 0.020 

Copinsay 
 

Higher 0.954 0.724 1.678 0.228 
Lower 0.318 0.241 0.559 0.076 

East Caithness Cliffs 
 

Higher 57.841 43.861 101.702 13.810 
Lower 19.280 14.620 33.901 4.603 

Fair Isle 
 

Higher 1.105 0.838 1.943 0.263 
Lower 0.368 0.279 0.648 0.088 

Farne Islands 
 

Higher 4.933 3.744 8.677 1.177 
Lower 1.644 1.248 2.892 0.392 

Forth Islands 
 

Higher 4.442 3.371 7.812 1.059 
Lower 1.481 1.124 2.604 0.353 

Foula 
 

Higher 0.469 0.356 0.824 0.112 
Lower 0.156 0.119 0.275 0.037 

Fowlsheugh 
 

Higher 13.378 10.153 23.530 3.191 
Lower 4.459 3.384 7.843 1.064 

Handa 
 

Higher 0.045 0.034 0.079 0.011 
Lower 0.015 0.011 0.026 0.004 

Hermaness, Saxa Vord and Valla Field Higher 0.560 0.425 0.985 0.134 
Lower 0.187 0.142 0.328 0.045 

Hoy Higher 0.569 0.432 1.000 0.136 
Lower 0.190 0.144 0.333 0.045 

Marwick Head Higher 0.754 0.572 1.326 0.180 
Lower 0.251 0.191 0.442 0.060 

North Caithness Cliffs Higher 14.543 11.037 25.579 3.469 
Lower 4.848 3.679 8.526 1.156 

North Rona and Sula Sgeir Higher 0.030 0.023 0.053 0.007 
Lower 0.010 0.008 0.018 0.002 

Noss Higher 0.726 0.551 1.278 0.173 
Lower 0.242 0.184 0.426 0.058 

Rousay Higher 2.527 1.918 4.446 0.603 
Lower 0.842 0.639 1.482 0.201 

St Abb's Head to Fast Castle Higher 4.876 3.700 8.576 1.163 
Lower 1.625 1.233 2.859 0.388 

Sumburgh Head Higher 0.301 0.228 0.529 0.072 
Lower 0.100 0.076 0.176 0.024 

Troup, Pennan and Lion's Heads Higher 21.322 16.168 37.490 5.091 
Lower 7.107 5.389 12.497 1.697 

West Westray Higher 17.272 13.108 30.380 4.120 
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SPA Scenario Spring  
migration 

Autumn  
migration 

Total Non-SPA  
colonies 

Lower 5.757 4.369 10.127 1.373 
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Table D-13. Adjusted seasonal and annual impacts to immature razorbill at connected SPAs corrected to match the two mortality scenarios used in the assessment, higher (5% mortality during the breeding season and 3% mortality 
during the non-breeding season) and lower (3% mortality during the breeding season and 1% in the non-breeding season) 

SPA Scenario Spring  
migration 

Autumn  
migration 

Total Non-SPA  
colonies 

Buchan Ness to Collieston Coast Higher 7.907 8.001 15.908 2.152 
Lower 2.636 2.667 5.303 0.717 

Calf of Eday Higher 0.471 0.477 0.948 0.128 
Lower 0.157 0.159 0.316 0.043 

Cape Wrath Higher 0.435 0.825 1.260 0.170 
Lower 0.145 0.275 0.420 0.057 

Copinsay Higher 0.420 0.425 0.845 0.114 
Lower 0.140 0.142 0.282 0.038 

East Caithness Cliffs Higher 25.450 25.732 51.182 6.934 
Lower 8.483 8.577 17.061 2.311 

Fair Isle Higher 0.486 0.492 0.978 0.132 
Lower 0.162 0.164 0.326 0.044 

Farne Islands Higher 1.954 2.196 4.151 0.561 
Lower 0.651 0.732 1.384 0.187 

Forth Islands Higher 1.954 1.978 3.932 0.532 
Lower 0.651 0.659 1.311 0.177 

Foula Higher 0.206 0.209 0.415 0.056 
Lower 0.069 0.070 0.138 0.019 

Fowlsheugh Higher 5.886 5.956 11.842 1.602 
Lower 1.962 1.985 3.947 0.534 

Handa Higher 0.079 0.149 0.228 0.031 
Lower 0.026 0.050 0.076 0.010 

Hermaness, Saxa Vord and Valla Field Higher 0.246 0.249 0.496 0.067 
Lower 0.082 0.083 0.165 0.022 

Hoy Higher 0.250 0.253 0.504 0.068 
Lower 0.083 0.084 0.168 0.023 

Marwick Head Higher 0.332 0.336 0.667 0.090 
Lower 0.111 0.112 0.222 0.030 

North Caithness Cliffs Higher 6.399 6.475 12.874 1.742 
Lower 2.133 2.158 4.291 0.581 

North Rona and Sula Sgeir Higher 0.053 0.100 0.153 0.021 
Lower 0.018 0.033 0.051 0.007 

Noss Higher 0.320 0.323 0.643 0.087 
Lower 0.107 0.108 0.214 0.029 

Rousay Higher 1.112 1.125 2.238 0.303 
Lower 0.371 0.375 0.746 0.101 

St Abb's Head to Fast Castle Higher 2.145 2.171 4.316 0.584 
Lower 0.715 0.724 1.439 0.195 

Sumburgh Head Higher 0.133 0.134 0.267 0.036 
Lower 0.044 0.045 0.089 0.012 

Troup, Pennan and Lion's Heads Higher 9.382 9.485 18.867 2.556 
Lower 3.127 3.162 6.289 0.852 

West Westray Higher 7.600 7.690 15.290 2.068 
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SPA Scenario Spring  
migration 

Autumn  
migration 

Total Non-SPA  
colonies 

Lower 2.533 2.563 5.097 0.689 
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Collision 

104. Breeding season kittiwake collisions were used as presented by Royal HaskoningDHV (2024) with 

the only correction being the application of a 10% sabbatical rate to adult impacts where Royal 

HaskoningDHV (2024) did not specify it had already been. Corrected breeding adult and immatures 

impacts are presented in Table D-14. 

105. Non-SPA impacts were not reported by Royal HaskoningDHV (2024) despite being required for 

cumulative assessment. As such, non-SPA impacts were estimated based on the proportion of non-

SPA birds to SPA birds Proposed Offshore Development’s regional population. For kittiwake, the 

proportion used was 0.88 (see Table 2-2.).  
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Table D-14. Adjusted breeding season impacts to breeding adult and immature kittiwake at connected SPAs as reported by Royal HaskoningDHV (2024).  

SPA Development Breeding adult Immatures 

RH impact number Corrected impacts Non-SPA colonies  RH impact number Corrected impacts Non-SPA colonies  

Buchan Ness to 
Collieston Coast 

Aberdeen* 4.058 3.652 0.486 0.305 0.305 0.041 

Berwick Bank 4.727 4.727 0.629 0.145 0.145 0.019 

Green Volt 0.850 0.850 0.113 - - - 

Hywind* 7.273 6.545 0.870 - - - 

Kincardine* 3.636 3.273 0.435 - - - 

Cape Wrath PFOWF* 0.126 0.113 0.015 1.210 1.210 0.161 

East Caithness Cliffs Beatrice 18.078 18.078 2.404 1.679 1.679 0.223 

Berwick Bank 0.364 0.364 0.048 - - - 

Green Volt 0.600 - 0.080 - - - 

Moray East 11.636 11.636 1.547 1.081 1.081 0.144 

Moray West 36.410 36.410 4.842 3.382 3.382 0.450 

PFOWF* 0.391 0.352 0.047 0.017 0.017 0.002 

Farne Islands Berwick Bank 17.600 17.600 2.340 - - - 

Green Volt 0.100 0.100 0.013 - - - 

Outer Dowsing 0.300 0.300 0.040 - - - 

Forth Islands Berwick Bank 22.327 22.327 2.969 0.800 0.800 0.106 

Green Volt 0.100 0.100 0.013 - - - 

Inch Cape 5.091 5.091 0.677 0.727 0.727 0.097 

Methil* 0.372 0.335 0.045 0.028 0.028 0.004 

Neart na Gaoithe* 1.978 1.780 0.237 0.149 0.149 0.020 

Seagreen 6.997 6.997 0.930 0.732 0.732 0.097 

Fowlsheugh Aberdeen* 0.609 0.548 0.073 0.046 0.046 0.006 

Fowlsheugh Berwick Bank 67.345 67.345 8.956 2.327 2.327 0.309 

Fowlsheugh Green Volt 0.500 0.500 0.066 - - - 

Hywind* 2.182 1.964 0.261 - - - 

Inch Cape 7.273 7.273 0.967 0.727 0.727 0.097 

Kincardine* 8.116 7.305 0.971 0.611 0.611 0.081 

Neart na Gaoithe* 0.511 0.460 0.061 0.038 0.038 0.005 

Seagreen 31.867 31.867 4.238 3.332 3.332 0.443 

Marwick Head PFOWF 0.126 0.126 0.017 0.005 0.005 0.001 

North Caithness Cliffs Beatrice 1.291 1.291 0.172 0.120 0.120 0.016 

Green Volt 0.100 0.100 0.013 - - - 

Moray West 1.428 1.428 0.190 0.133 0.133 0.018 

PFOWF 3.501 3.501 0.466 0.150 0.150 0.020 

St Abb's Head to Fast 
Castle 

Berwick Bank 204.291 204.291 27.167 6.982 6.982 0.928 

Green Volt 0.100 0.100 0.013 - - - 

Inch Cape 1.455 1.455 0.193 - - - 

Neart na Gaoithe* 1.607 1.447 0.192 0.124 0.124 0.016 
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SPA Development Breeding adult Immatures 

RH impact number Corrected impacts Non-SPA colonies  RH impact number Corrected impacts Non-SPA colonies  

Seagreen 3.346 3.346 0.445 0.350 0.350 0.047 

Troup, Pennan and 
Lion's Heads 

Beatrice 1.291 1.291 0.172 0.120 0.120 0.016 

Berwick Bank 1.964 1.964 0.261 0.073 0.073 0.010 

Green Volt 0.650 - 0.086 - - - 

Hywind 1.455 1.455 0.193 - - - 

Methil 1.000 1.000 0.133 - - - 

Moray West 3.570 3.570 0.475 0.332 0.332 0.044 

West Westray PFOWF 0.307 0.307 0.041 0.013 0.013 0.002 

* Indicates projects that Royal Haskoning (2024) did not report as having accounted for sabbatical rates during the breeding season. For these developments impacts reported in the Royal Haskoning (2024) were further corrected to account for a 7% sabbatical rate.  
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106. Kittiwake collision impacts during the spring migration and autumn migration were provided by 

Royal HaskoningDHV (2024) as the total collision impact per project and the numbers of individuals 

at risk of impact from specific SPAs or populations in each season (BDMPS apportioning factors). As 

such the cumulative impacts per SPA, project and season were calculated multiplying a given 

projects total collision impact by a given SPA’s apportioning factor for a given season as visualized 

below: 

𝐼𝑚𝑝𝑎𝑐𝑡𝑠𝑒𝑎𝑠𝑜𝑛 = 𝑡𝑜𝑡𝑎𝑙 𝑐𝑜𝑙𝑙𝑖𝑠𝑖𝑜𝑛 𝑖𝑚𝑝𝑎𝑐𝑡(𝑠𝑒𝑎𝑠𝑜𝑛,   𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑚𝑒𝑛𝑡) ∗

 𝐵𝐷𝑀𝑃𝑆 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑓𝑎𝑐𝑡𝑜𝑟(𝑠𝑒𝑎𝑠𝑜𝑛,   𝑆𝑃𝐴)  

107. The total collision impacts at each project are reported (Table D-15) along with each SPAs seasonal 

BDMPS apportioning factor (Table D-16). These two values can be used to estimate each 

development and SPA specific impact. While Table D-15 and Table D-16 provides a summary of the 

total impacts to each kittiwake SPA with connectivity to the Proposed Offshore Development, from 

the projects considered within Royal Haskoning (2024), for breeding adults and immatures 

respectively.  

108. Non-SPA impacts were not reported by Royal HaskoningDHV (2024) despite being required for 

cumulative assessment. As such, non-SPA impacts were estimated based on the proportion of non-

SPA birds to SPA birds Proposed Offshore Development’s regional population. For kittiwake, the 

proportion used was 0.88 (see Table 2-2.).  
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Table D-15. Total annual collisions to all birds as reported by Royal HaskoningDHV (2024) within 
each developments’ array area. 

Development Total annual collisions to all birds 

Spring migration Autumn migration 

Aberdeen  0.535 2.571 
Beatrice 13.937 3.413 
Berwick Bank 130.182 138.182 
Blyth Demo 0.891 1.333 
Dogger Bank A + B 187.982 78.251 
Dogger Bank C + Sofia 138.027 52.573 
Dogger Bank South (PEIR) 150.415 50.380 
Dudgeon 0.000 0.000 
East Anglia One 20.092 62.724 
East Anglia ONE North 2.545 5.891 
East Anglia THREE 19.536 32.807 
East Anglia TWO 5.382 3.927 
Five Estuaries  5.520 7.880 
Galloper 8.506 6.773 
Greater Gabbard 7.255 8.695 
Green Volt 3.550 5.950 
Gunfleet Sands 0.000 0.000 
Hornsea FOUR 3.345 10.109 
Hornsea Project ONE 2.312 5.633 
Hornsea Project THREE 22.298 27.978 
Hornsea Project TWO 1.909 5.217 
Humber Gateway 0.518 0.795 
Hywind 0.573 0.522 
Inch Cape 4.364 18.909 
Kentish Flats 0.445 0.522 
Kentish Flats Ext 1.400 0.000 
Kincardine 0.636 5.217 
Lincs 0.445 0.696 
Lond Array 0.437 0.509 
Lynn & Inner Dowsing 0.000 0.000 
Methil 0.000 0.000 
Moray East 3.636 1.455 
Moray West 5.091 16.727 
NnG 1.455 12.364 
Norfolk Boreas 8.655 23.418 
Norfolk Vanguard 14.036 11.927 
North Falls (PEIR) 13.891 13.891 
Outer Dowsing  2.600 2.800 
PFOWF 0.000 0.727 
Race Bank 2.100 8.162 
Rampion 12.942 14.845 
Rampion 2 17.250 9.780 
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Development Total annual collisions to all birds 

Spring migration Autumn migration 

Scroby Sands 0.000 0.000 
SeaGreen (Alpha & Bravo) 56.404 103.504 
SEP & DEP 0.900 4.300 
Sheringham Shoal 0.000 0.000 
Teesside 1.343 11.746 
Thanet 0.116 0.132 
Triton Knoll 10.492 29.259 
Westermost Rough 0.064 0.116 

 

Table D-16. Seasonal proportion at risk/BDMPS apportioning factors for each kittiwake SPA with 
connectivity to the Proposed Offshore Development, as reported by Royal HaskoningDHV (2024). 

SPA Spring migration Autumn migration 

Adult Immature Adult Immature 

Buchan Ness to Collieston Coast 0.024 0.011 0.018 0.011 

Calf of Eday 0.001 0.001 0.001 0.001 

Cape Wrath 0.000 0.001 0.000 0.001 

Copinsay 0.001 0.001 0.001 0.001 

East Caithness Cliffs 0.077 0.034 0.058 0.034 

Fair Isle 0.001 0.001 0.001 0.001 

Farne Islands 0.007 0.003 0.005 0.003 

Forth Islands 0.006 0.003 0.004 0.003 

Foula 0.001 0.000 0.000 0.000 

Fowlsheugh 0.018 0.008 0.014 0.008 

Handa 0.000 0.000 0.000 0.000 

Hermaness, Saxa Vord and Valla Field 0.001 0.000 0.001 0.000 

Hoy 0.001 0.000 0.001 0.000 

Marwick Head 0.001 0.000 0.001 0.000 

North Caithness Cliffs 0.019 0.009 0.015 0.009 

North Rona and Sula Sgeir 0.000 0.000 0.000 0.000 

Noss 0.001 0.000 0.001 0.000 

Rousay 0.003 0.001 0.003 0.001 

St Abb's Head to Fast Castle 0.007 0.003 0.005 0.003 

Sumburgh Head 0.000 0.000 0.000 0.000 

Troup, Pennan and Lion's Heads 0.028 0.013 0.022 0.013 

West Westray 0.023 0.010 0.017 0.010 
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Table D-17. Seasonal collision impacts to breeding adult kittiwake at connected SPAs.  

SPA Spring  
migration 

Autumn  
migration 

Total Non-SPA  
colonies 

Buchan Ness to Collieston Coast 21.192 14.555 35.747 4.852 
Calf of Eday 1.262 0.867 2.129 0.289 
Cape Wrath 0.291 0.200 0.491 0.067 
Copinsay 1.125 0.773 1.898 0.258 
East Caithness Cliffs 68.006 46.548 114.554 15.632 
Fair Isle 1.303 0.895 2.197 0.298 
Farne Islands 5.818 3.996 9.813 1.332 
Forth Islands 5.238 3.598 8.836 1.199 
Foula 0.553 0.379 0.932 0.126 
Fowlsheugh 15.777 10.835 26.612 3.612 
Handa 0.053 0.036 0.089 0.012 
Hermaness, Saxa Vord and Valla Field 0.661 0.454 1.114 0.151 
Hoy 0.671 0.461 1.132 0.154 
Marwick Head 0.889 0.610 1.499 0.203 
North Caithness Cliffs 17.150 11.779 28.929 3.926 
North Rona and Sula Sgeir 0.035 0.024 0.060 0.008 
Noss 0.857 0.588 1.445 0.196 
Rousay 2.981 2.047 5.028 0.682 
St Abb's Head to Fast Castle 5.750 3.949 9.699 1.316 
Sumburgh Head 0.355 0.244 0.599 0.081 
Troup, Pennan and Lion's Heads 25.069 17.158 42.227 5.762 
West Westray 20.369 13.990 34.359 4.663 
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Table D-18. Seasonal collision impacts to immature kittiwake at connected SPAs. 

SPA Spring  
migration 

Autumn  
migration 

Total Non-SPA  
colonies 

Buchan Ness to Collieston Coast 9.325 8.539 17.863 2.375 
Calf of Eday 0.555 0.509 1.064 0.142 
Cape Wrath 0.513 0.880 1.393 0.185 
Copinsay 0.495 0.453 0.948 0.126 
East Caithness Cliffs 29.923 27.308 57.231 7.654 
Fair Isle 0.573 0.525 1.098 0.146 
Farne Islands 2.516 2.344 4.861 0.646 
Forth Islands 2.305 2.111 4.415 0.587 
Foula 0.243 0.223 0.466 0.062 
Fowlsheugh 6.942 6.357 13.298 1.768 
Handa 0.093 0.159 0.252 0.034 
Hermaness, Saxa Vord and Valla Field 0.291 0.266 0.557 0.074 
Hoy 0.295 0.270 0.566 0.075 
Marwick Head 0.391 0.358 0.749 0.100 
North Caithness Cliffs 7.546 6.910 14.456 1.922 
North Rona and Sula Sgeir 0.062 0.107 0.169 0.022 
Noss 0.377 0.345 0.722 0.096 
Rousay 1.312 1.201 2.513 0.334 
St Abb's Head to Fast Castle 2.530 2.317 4.847 0.645 
Sumburgh Head 0.156 0.143 0.299 0.040 
Troup, Pennan and Lion's Heads 11.030 10.066 21.096 2.821 
West Westray 8.963 8.207 17.170 2.283 
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D.1.6 Gannet 

Displacement 

109. Displacement impacts to gannet SPAs during the breeding season are reported by Royal 

HaskoningDHV (2024) as the numbers of predicted mortalities from the displacement matrix 

approach at a 70% displacement rate and 1% mortality rate. The reported impacts were then 

corrected to match the higher and lower scenarios (i.e. 3% mortality and 1% mortality). 

Impacts to breeding adults during the breeding season were also corrected with a 10% 

sabbatical rate where Royal HaskoningDHV (2024) did not specify it had already been applied. 

Corrected breeding adult and immatures impacts are presented in Table D-19. 

110. Non-SPA impacts were not reported by Royal HaskoningDHV (2024) despite being required for 

cumulative assessment. As such, non-SPA impacts were estimated based on the proportion of 

non-SPA birds to SPA birds Proposed Offshore Development’s regional population. For gannet, 

the proportion used was 0.94 (see Table 2-2.).  
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Table D-19. Adjusted breeding season impacts to breeding adult and immature gannet at connected SPAs as reported by Royal HaskoningDHV (2024) corrected to match the two mortality scenarios used in the assessment, higher 
(3% mortality ) and lower (1% mortality).  

SPA Development Scenario Breeding adult Immatures 

RH impact 
number 

Corrected impacts Non-SPA colonies  RH impact 
number 

Corrected impacts Non-SPA colonies  

Fair Isle 
  
  
  
  
  

Berwick Bank  
  

Higher 0.100 0.300 0.020 - - - 

Lower 0.100 0.100 0.007 - - - 

Green Volt 
  

Higher 0.030 0.090 0.006 0.010 0.030 0.002 

Lower 0.030 0.030 0.002 0.010 0.010 0.001 

PFOWF* 
  

Higher 0.030 0.081 0.005 - - - 

Lower 0.030 0.027 0.002 - - - 

Flamborough and Filey Coast 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Berwick Bank  
  

Higher 57.140 1.200 0.078 - - - 

Lower 57.140 0.400 0.026 - - - 

Dogger Bank A + B* 
  

Higher 577.500 10.915 0.713 - - - 

Lower 577.500 3.638 0.238 - - - 

Dogger Bank C + Sofia* 
  

Higher 1125.000 21.263 1.390 - - - 

Lower 1125.000 7.088 0.463 - - - 

Dogger Bank South (PEIR)* 
  

Higher 934.200 17.656 1.154 - - - 

Lower 934.200 5.885 0.385 - - - 

Dudgeon* 
  

Higher 53.000 1.002 0.065 - - - 

Lower 53.000 0.334 0.022 - - - 

East Anglia One* 
  

Higher 161.000 3.043 0.199 - - - 

Lower 161.000 1.014 0.066 - - - 

East Anglia ONE North* 
  

Higher 149.000 2.816 0.184 - - - 

Lower 149.000 0.939 0.061 - - - 

East Anglia THREE* 
  

Higher 412.000 7.787 0.509 - - - 

Lower 412.000 2.596 0.170 - - - 

East Anglia TWO* 
  

Higher 192.000 3.629 0.237 - - - 

Lower 192.000 1.210 0.079 - - - 

Five Estuaries* 
  

Higher 94.900 1.794 0.117 - - - 

Lower 94.900 0.598 0.039 - - - 

Green Volt* 
  

Higher 4.240 0.080 0.005 2.210 0.046 0.003 

Lower 4.240 0.027 0.002 2.210 0.015 0.001 

Hornsea FOUR* 
  

Higher 883.100 16.691 1.091 - - - 

Lower 883.100 5.564 0.364 - - - 

Hornsea Project ONE* 
  

Higher 671.000 12.682 0.829 - - - 

Lower 671.000 4.227 0.276 - - - 

Hornsea Project THREE* 
  

Higher 844.000 15.952 1.043 - - - 

Lower 844.000 5.317 0.348 - - - 

Hornsea Project TWO* 
  

Higher 457.000 8.637 0.565 - - - 

Lower 457.000 2.879 0.188 - - - 

Norfolk Boreas* Higher 1229.000 23.228 1.518 - - - 
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SPA Development Scenario Breeding adult Immatures 

RH impact 
number 

Corrected impacts Non-SPA colonies  RH impact 
number 

Corrected impacts Non-SPA colonies  

  
  
  
  
  
  
  
  
  
  

  Lower 1229.000 7.743 0.506 - - - 

Norfolk Vanguard* 
  

Higher 271.000 5.122 0.335 - - - 

Lower 271.000 1.707 0.112 - - - 

North Falls (PEIR)* 
  

Higher 68.000 1.285 0.084 - - - 

Lower 68.000 0.428 0.028 - - - 

Outer Dowsing* 
  

Higher 588.800 11.128 0.727 - - - 

Lower 588.800 3.709 0.242 - - - 

Race Bank* 
  

Higher 92.000 1.739 0.114 - - - 

Lower 92.000 0.580 0.038 - - - 

SEP & DEP* 
  

Higher 337.000 6.369 0.416 - - - 

Lower 337.000 2.123 0.139 - - - 

Sheringham Shoal* 
  

Higher 47.000 0.888 0.058 - - - 

Lower 47.000 0.296 0.019 - - - 

Teesside* 
  

Higher 0.500 0.009 0.001 - - - 

Lower 0.500 0.003 0.000 - - - 

Triton Knoll* 
  

Higher 211.000 3.988 0.261 - - - 

Lower 211.000 1.329 0.087 - - - 

Forth Islands 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Berwick Bank  
  

Higher 29.400 88.200 5.765 0.300 0.900 0.059 

Lower 29.400 29.400 1.922 0.300 0.300 0.020 

Dogger Bank A + B* 
  

Higher 0.784 2.117 0.138 0.024 0.073 0.005 

Lower 0.784 0.706 0.046 0.024 0.024 0.002 

Dogger Bank C + Sofia* 
  

Higher 1.528 4.125 0.270 0.047 0.142 0.009 

Lower 1.528 1.375 0.090 0.047 0.047 0.003 

Dogger Bank South (PEIR)* 
  

Higher 0.705 1.903 0.124 0.022 0.065 0.004 

Lower 0.705 0.634 0.041 0.022 0.022 0.001 

Green Volt 
  

Higher 0.480 1.440 0.094 0.250 0.750 0.049 

Lower 0.480 0.480 0.031 0.250 0.250 0.016 

Inch Cape 
  

Higher 14.596 43.787 2.862 0.502 1.505 0.098 

Lower 14.596 14.596 0.954 0.502 0.502 0.033 

Neart na Gaoithe* 
  

Higher 12.130 32.752 2.141 0.417 1.251 0.082 

Lower 12.130 10.917 0.714 0.417 0.417 0.027 

PFOWF* 
  

Higher 0.110 0.297 0.019 - - - 

Lower 0.110 0.099 0.006 - - - 

Seagreen* 
  

Higher 18.013 48.635 3.179 0.408 1.225 0.080 

Lower 18.013 16.212 1.060 0.408 0.408 0.027 

Hermaness, Saxa Vord and Valla Field 
  
  
  

Berwick Bank  
  

Higher 0.200 0.600 0.039 - - - 

Lower 0.200 0.200 0.013 - - - 

Green Volt 
  

Higher 0.040 0.120 0.008 0.020 0.060 0.004 

Lower 0.040 0.040 0.003 0.020 0.020 0.001 
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SPA Development Scenario Breeding adult Immatures 

RH impact 
number 

Corrected impacts Non-SPA colonies  RH impact 
number 

Corrected impacts Non-SPA colonies  

  
  

PFOWF* 
  

Higher 0.040 0.108 0.007 - - - 

Lower 0.040 0.036 0.002 - - - 

North Rona and Sula Sgeir 
  
  
  
  
  

Berwick Bank  
  

Higher 0.100 0.300 0.020 - - - 

Lower 0.100 0.100 0.007 - - - 

Green Volt 
  

Higher 0.020 0.060 0.004 0.010 0.030 0.002 

Lower 0.020 0.020 0.001 0.010 0.010 0.001 

PFOWF* 
  

Higher 0.100 0.270 0.018 - - - 

Lower 0.100 0.090 0.006 - - - 

Noss 
  
  
  
  
  

Berwick Bank  
  

Higher 0.100 0.300 0.020 - - - 

Lower 0.100 0.100 0.007 - - - 

Green Volt 
  

Higher 0.040 0.120 0.008 0.020 0.060 0.004 

Lower 0.040 0.040 0.003 0.020 0.020 0.001 

PFOWF* 
  

Higher 0.040 0.108 0.007 - - - 

Lower 0.040 0.036 0.002 - - - 

St Kilda 
  
  
  

Green Volt 
  

Higher 0.050 0.150 0.010 0.030 0.090 0.006 

Lower 0.050 0.050 0.003 0.030 0.030 0.002 

PFOWF* 
  

Higher 0.110 0.297 0.019 - - - 

Lower 0.110 0.099 0.006 - - - 

Sule Skerry and Sule Stack 
  
  
  
  
  

Berwick Bank  
  

Higher 0.100 0.300 0.020 - - - 

Lower 0.100 0.100 0.007 - - - 

Green Volt 
  

Higher 0.030 0.090 0.006 0.010 0.030 0.002 

Lower 0.030 0.030 0.002 0.010 0.010 0.001 

PFOWF* 
  

Higher 0.530 1.431 0.094 - - - 

Lower 0.530 0.477 0.031 - - - 

* Indicates projects that Royal Haskoning (2024) did not report as having accounted for sabbatical rates during the breeding season. For these developments impacts reported in the Royal Haskoning (2024) were further corrected to account for a 7% sabbatical rate.  
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111. Gannet impacts during the spring migration and autumn migration were provided by Royal 

HaskoningDHV (2024) as the mean peak seasonal abundances as reported within the 

development array areas and the numbers of individuals at risk of displacement from specific 

SPAs or populations in each season. Unlike in all other species this proportion at risk used by 

Royal HaskoningDHV (2024) is not the same as the BDMPS apportioning factors. Instead, the 

same number is used to apportion the non-breeding season impact to adults and immatures, 

and this is then partitioned between adults and immatures assuming a proportion of 0.55 are 

adults and 0.45 immatures. As such the cumulative impacts for each SPA at each project for 

each season were calculated by first estimating the number of birds at risk within each project 

from each SPA by multiplying the mean peak abundance by the proportion at risk. Then, this 

number was used as an input in a displacement matrix to calculate the impact mortality in 

each season. This was achieved by multiplying the number of birds at risk by the displacement 

rate (i.e. 70%) and the mortality rates for each scenario (i.e. 3% higher scenario and 1% lower 

scenario). The resulting impacts were calculated as follows: 

𝐼𝑚𝑝𝑎𝑐𝑡𝑠𝑒𝑎𝑠𝑜𝑛 = (𝑚𝑒𝑎𝑛 𝑝𝑒𝑎𝑘 𝑎𝑏𝑢𝑛𝑑𝑎𝑛𝑐𝑒(𝑠𝑒𝑎𝑠𝑜𝑛,   𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑚𝑒𝑛𝑡) ∗

 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑓𝑎𝑐𝑡𝑜𝑟(𝑠𝑒𝑎𝑠𝑜𝑛,   𝑆𝑃𝐴)) ∗ 𝑎𝑔𝑒 𝑐𝑙𝑎𝑠𝑠 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 ∗ 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 ∗

𝑚𝑜𝑟𝑎𝑡𝑙𝑖𝑡𝑦 𝑟𝑎𝑡𝑒  

112. The mean seasonal peak abundances at each project are reported (Table D-20.) along with the 

SPA specific proportion at risk in each season (Table D-21). These values can be used to 

estimate each development and SPA specific impacts. While Table D-20. and Table D-21 

provides a summary of the total impacts to each gannet SPA with connectivity to the Proposed 

Offshore Development, from the projects considered within Royal Haskoning (2024), for 

breeding adults and immatures respectively.  

113. Non-SPA impacts were not reported by Royal HaskoningDHV (2024) despite being required for 

cumulative assessment. As such, non-SPA impacts were estimated based on the proportion of 

non-SPA birds to SPA birds Proposed Offshore Development’s regional population. For gannet, 

the proportion used was 0.94 (see Table 2-2.).  
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Table D-20. Mean peak seasonal abundances as reported by Royal HaskoningDHV (2024) within each 
developments’ array area. 

Development Mean Seasonal Peak Abundances 

Spring migration Autumn migration 

Greater Gabbard 105 69 

Gunfleet Sands 9 12 

Kentish Flats - - 

Kentish Flats Ext 0 13 

Lincs - - 

Lond Array - - 

Lynn & Inner Dowsing - - 

Scroby Sands - - 

Sheringham Shoal 2 31 

Teesside 0 0 

Thanet - - 

Humber Gateway - - 

Westermost Rough - - 

Hywind 4 0 

Kincardine 0 0 

Beatrice 0 0 

Blyth Demo - - 

Dogger Bank A + B 394 2048 

Dudgeon 11 25 

East Anglia One 76 3638 

Aberdeen 0 5 

Galloper 276 907 

Hornsea Project ONE 250 694 

Methil 0 0 

Moray East 27 292 

Race Bank 29 32 

Rampion 0 590 

Dogger Bank C + Sofia 464 887 

Triton Knoll 24 15 

Hornsea Project TWO 124 1140 

East Anglia THREE 524 1269 

Moray West 144 439 

Norfolk Boreas 526 1723 

East Anglia TWO 192 891 

East Anglia ONE North 44 468 

Norfolk Vanguard 437 2453 

Hornsea Project THREE 524 984 

Hornsea FOUR 401 790 

SEP & DEP 57 638 

Inch Cape 212 703 

Neart na Gaoithe 281 552 

SeaGreen (Alpha & Bravo) 332 664 
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Development Mean Seasonal Peak Abundances 

Spring migration Autumn migration 

PFOWF 8 24 

Green Volt 102 24 

Berwick Bank  269 1500 

West of Orkney 139.54 1170.86 

Rampion2 123 102 

Five Estuaries 67.09 639.75 

Outer Dowsing 91 496 

North Falls (PEIR) 245 453 

Dogger Bank South (PEIR) 17 1020 

Greater Gabbard 105 69 

Gunfleet Sands 9 12 

Kentish Flats - - 

Kentish Flats Ext 0 13 

Lincs - - 

Lond Array - - 

Lynn & Inner Dowsing - - 

Scroby Sands - - 

Sheringham Shoal 2 31 

Teesside 0 0 

Thanet - - 

Humber Gateway - - 

Westermost Rough - - 

Hywind 4 0 

Kincardine 0 0 

Beatrice 0 0 

Blyth Demo - - 

Dogger Bank A + B 394 2048 

Dudgeon 11 25 

East Anglia One 76 3638 

Aberdeen 0 5 

Galloper 276 907 

Hornsea Project ONE 250 694 

Methil 0 0 

Moray East 27 292 

Race Bank 29 32 

Rampion 0 590 

Dogger Bank C + Sofia 464 887 

Triton Knoll 24 15 

Hornsea Project TWO 124 1140 

East Anglia THREE 524 1269 

Moray West 144 439 

Norfolk Boreas 526 1723 

East Anglia TWO 192 891 

East Anglia ONE North 44 468 
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Development Mean Seasonal Peak Abundances 

Spring migration Autumn migration 

Norfolk Vanguard 437 2453 

Hornsea Project THREE 524 984 

Hornsea FOUR 401 790 

SEP & DEP 57 638 

Inch Cape 212 703 

Neart na Gaoithe 281 552 

SeaGreen (Alpha & Bravo) 332 664 

 

Table D-21. Seasonal proportion at risk apportioning factors for each gannet SPA with connectivity 
to the Proposed Offshore Development, as reported by Royal HaskoningDHV (2024). 

SPA Spring migration Autumn migration  
Adult Immature Adult Immature 

Fair Isle 0.033 0.033 0.016 0.016 

Flamborough and Filey Coast 0.100 0.100 0.076 0.076 

Forth Islands 0.369 0.369 0.433 0.433 

Hermaness, Saxa Vord and Valla Field 0.232 0.232 0.117 0.117 

North Rona and Sula Sgeir 0.000 0.000 0.010 0.010 

Noss 0.107 0.107 0.054 0.054 

Sule Skerry and Sule Stack 0.000 0.000 0.006 0.006 

 

Table D-22. Adjusted seasonal impacts to breeding adult gannet at connected SPAs corrected to 
match the two mortality scenarios used in the assessment, higher (3% mortality) and lower (1% 
mortality). 

SPA Scenario Spring  
migration 

Autumn  
migration 

Total Non-SPA  
colonies 

Fair Isle Higher 2.215 5.203 7.417 0.485 
Fair Isle Lower 0.738 1.734 2.472 0.162 
Flamborough and Filey Coast Higher 6.822 18.585 25.407 1.661 
Flamborough and Filey Coast Lower 2.274 6.195 8.469 0.554 
Forth Islands Higher 31.212 129.697 160.909 10.518 
Forth Islands Lower 10.404 43.232 53.636 3.506 
Hermaness, Saxa Vord and Valla Field Higher 15.777 37.062 52.839 3.454 
Hermaness, Saxa Vord and Valla Field Lower 5.259 12.354 17.613 1.151 
North Rona and Sula Sgeir Higher  3.254 3.254 0.213 
North Rona and Sula Sgeir Lower  1.085 1.085 0.071 
Noss Higher 7.269 17.076 24.345 1.591 
Noss Lower 2.423 5.692 8.115 0.530 
Sule Skerry and Sule Stack Higher  1.860 1.860 0.122 
Sule Skerry and Sule Stack Lower  0.620 0.620 0.041 
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Table D-23. Adjusted seasonal and annual impacts to immature gannet at connected SPAs corrected 
to match the two mortality scenarios used in the assessment, higher (3% mortality) and lower (1% 
mortality). 

SPA Scenario Spring  
migration 

Autumn  
migration 

Total Non-SPA  
colonies 

Fair Isle Higher 1.812 4.257 6.069 0.397 
Fair Isle Lower 0.604 1.419 2.023 0.132 
Flamborough and Filey Coast Higher 5.582 15.206 20.788 1.359 
Flamborough and Filey Coast Lower 1.861 5.069 6.929 0.453 
Forth Islands Higher 25.537 106.116 131.653 8.605 
Forth Islands Lower 8.512 35.466 43.979 2.875 
Hermaness, Saxa Vord and Valla Field Higher 12.908 30.324 43.232 2.826 
Hermaness, Saxa Vord and Valla Field Lower 4.303 10.108 14.411 0.942 
North Rona and Sula Sgeir Higher  2.663 2.663 0.174 
North Rona and Sula Sgeir Lower  0.888 0.888 0.058 
Noss Higher 5.947 13.971 19.919 1.302 
Noss Lower 1.982 4.657 6.640 0.434 
Sule Skerry and Sule Stack Higher  1.522 1.522 0.099 
Sule Skerry and Sule Stack Lower  0.507 0.507 0.033 

 

Collision 

114. Breeding season gannet collisions were used as presented by Royal HaskoningDHV (2024) with 

the only correction being the application of a 10% sabbatical rate to adult impacts where Royal 

HaskoningDHV (2024) did not specify it had already been applied and all adult impacts in the 

non-breeding season were also corrected with a 10% sabbatical rate. Corrected breeding adult 

and immatures impacts are presented in Table D-24.  

115. Non-SPA impacts were not reported by Royal HaskoningDHV (2024) despite being required for 

cumulative assessment. As such, non-SPA impacts were estimated based on the proportion of 

non-SPA birds to SPA birds Proposed Offshore Development’s regional population. For gannet, 

the proportion used was 0.94 (see Table 2-2.). 
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Table D-24. Adjusted breeding season impacts to breeding adult and immature gannet at connected 
SPAs as reported by Royal HaskoningDHV (2024).  

SPA Developmen
t 

Breeding adult Immatures 

RH 
impact 

number 

Correcte
d 

impacts 

Non-
SPA 

colonie
s  

RH 
impact 
numbe

r 

Correcte
d 

impacts 

Non-
SPA 

colonie
s  

Fair Isle Berwick Bank  0.218 0.218 0.014 - - - 

Green Volt 0.300 0.300 0.020 - - - 

PFOWF* 0.030 0.027 0.002 0.006 0.006 0.000 

Flamborough and Filey 
Coast 

Berwick Bank  1.455 1.455 0.095 - - - 

DEP* 0.300 0.270 0.018 - - - 

Dogger Bank 
A + B* 

29.527 26.575 1.737 - - - 

Dogger Bank 
C + Sofia* 

5.382 4.844 0.317 - - - 

Dogger Bank 
South 
(PEIR)* 

24.100 21.690 1.418 - - - 

Dudgeon* 7.493 6.744 0.441 - - - 

East Anglia 
One* 

1.675 1.507 0.099 - - - 

East Anglia 
ONE North* 

9.018 8.116 0.531 - - - 

East Anglia 
THREE* 

3.491 3.142 0.205 - - - 

East Anglia 
TWO* 

9.091 8.182 0.535 - - - 

Five 
Estuaries* 

0.800 0.720 0.047 - - - 

Green Volt* 0.300 0.270 0.018 - - - 

Hornsea 
FOUR* 

10.400 9.360 0.612 - - - 

Hornsea 
Project ONE* 

1.901 1.711 0.112 - - - 

Hornsea 
Project 
THREE* 

4.364 3.927 0.257 - - - 

Hornsea 
Project 
TWO* 

5.091 4.582 0.299 - - - 

Humber 
Gateway* 

0.676 0.608 0.040 - - - 

Lincs* 1.527 1.375 0.090 - - - 

Lynn and 
Inner 
Dowsing* 

0.200 0.180 0.012 - - - 

Norfolk 
Boreas* 

10.327 9.295 0.608 - - - 
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SPA Developmen
t 

Breeding adult Immatures 

RH 
impact 

number 

Correcte
d 

impacts 

Non-
SPA 

colonie
s  

RH 
impact 
numbe

r 

Correcte
d 

impacts 

Non-
SPA 

colonie
s  

Norfolk 
Vanguard* 

5.964 5.367 0.351 - - - 

North Falls 
(PEIR)* 

4.727 4.255 0.278 - - - 

Outer 
Dowsing* 

1.000 0.900 0.059 - - - 

Race Bank* 13.072 11.764 0.769 - - - 

Sheringham 
Shoal* 

13.219 11.897 0.778 - - - 

Teesside* 1.172 1.055 0.069 - - - 

Triton Knoll* 6.830 6.147 0.402 - - - 

Westermost 
Rough* 

0.116 0.105 0.007 - - - 

Forth Islands Aberdeen* 1.200 1.080 0.071 0.036 0.036 0.002 

Berwick Bank  106.76
4 

106.76
4 

6.978 1.164 1.164 0.076 

Blyth Demo* 2.473 2.225 0.145 0.073 0.073 0.005 

Dogger Bank 
A + B* 

5.745 5.171 0.338 0.145 0.145 0.010 

Dogger Bank 
C + Sofia* 

1.018 0.916 0.060 - - - 

Dogger Bank 
South 
(PEIR)* 

2.600 2.340 0.153 0.080 0.080 0.005 

Green Volt 5.100 5.100 0.333 - - - 

Hywind* 2.822 2.540 0.166 0.087 0.087 0.006 

Inch Cape 68.364 68.364 4.468 2.182 2.182 0.143 

Kincardine* 1.411 1.270 0.083 0.044 0.044 0.003 

Methil* 5.820 5.238 0.342 0.180 0.180 0.012 

Neart na 
Gaoithe* 

64.727 58.255 3.808 1.455 1.455 0.095 

PFOWF* 0.132 0.119 0.008 0.028 0.028 0.002 

Seagreen 181.24
3 

181.24
3 

11.84
7 

4.952 4.952 0.324 

Hermaness, Saxa Vord 
and Valla Field 

Berwick Bank  0.582 0.582 0.038 - - - 

Green Volt 0.500 0.500 0.033 - - - 

PFOWF* 0.048 0.043 0.003 0.010 0.010 0.001 

North Rona and Sula 
Sgeir 

Green Volt 0.200 0.200 0.013 - - - 

PFOWF* 0.120 0.108 0.007 0.026 0.026 0.002 

Noss Berwick Bank  0.436 0.436 0.029 - - - 

Green Volt 0.500 0.500 0.033 - - - 
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SPA Developmen
t 

Breeding adult Immatures 

RH 
impact 

number 

Correcte
d 

impacts 

Non-
SPA 

colonie
s  

RH 
impact 
numbe

r 

Correcte
d 

impacts 

Non-
SPA 

colonie
s  

PFOWF* 0.042 0.038 0.002 0.009 0.009 0.001 

St Kilda Green Volt 0.600 0.600 0.039 - - - 

PFOWF* 0.126 0.113 0.007 0.027 0.027 0.002 

Sule Skerry and Sule Stac
k 

Berwick Bank  0.364 0.364 0.024 - - - 

Green Volt 0.300 0.300 0.020 - - - 

PFOWF* 0.630 0.567 0.037 0.134 0.134 0.009 

* Indicates projects that Royal Haskoning (2024) did not report as having accounted for sabbatical rates during the breeding season. For these 
developments impacts reported in the Royal Haskoning (2024) were further corrected to account for a 7% sabbatical rate.  

 

116. Gannet collision impacts during the spring migration and autumn migration were provided by 

Royal HaskoningDHV (2024) as the total collision impact per project and the numbers of 

individuals at risk of impact from specific SPAs or populations in each season. Unlike in all other 

species this proportion at risk used by Royal HaskoningDHV (2024) is not the same as the 

BDMPS apportioning factors. Instead, the same number is used to apportion the non-breeding 

season impact to adults and immatures, and this is then partitioned between adults and 

immatures assuming a proportion of 0.55 are adults and 0.45 immatures. As such the 

cumulative impacts for per SPA, project and season were calculated multiplying a given 

projects total collision impact by a given SPA’s apportioning factor for a given season as 

visualized below: 

𝐼𝑚𝑝𝑎𝑐𝑡𝑠𝑒𝑎𝑠𝑜𝑛 = 𝑡𝑜𝑡𝑎𝑙 𝑐𝑜𝑙𝑙𝑖𝑠𝑖𝑜𝑛 𝑖𝑚𝑝𝑎𝑐𝑡(𝑠𝑒𝑎𝑠𝑜𝑛,   𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑚𝑒𝑛𝑡) ∗

 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑓𝑎𝑐𝑡𝑜𝑟(𝑠𝑒𝑎𝑠𝑜𝑛,   𝑆𝑃𝐴) ∗ 𝑎𝑔𝑒 𝑐𝑙𝑎𝑠𝑠 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛  

117. The total collision impacts at each project are reported (Table D-25 D-25) along with each SPAs 

seasonal BDMPS apportioning factor (Table D-26). These two values can be used to estimate 

each development and SPA specific impact. While Table D-25 D-25 and Table D-26 provides a 

summary of the total impacts to each gannet SPA with connectivity to the Proposed Offshore 

Development, from the projects considered within Royal Haskoning (2024), for breeding 

adults and immatures respectively.  

118. Non-SPA impacts were not reported by Royal HaskoningDHV (2024) despite being required for 

cumulative assessment. As such, non-SPA impacts were estimated based on the proportion of 

non-SPA birds to SPA birds Proposed Offshore Development’s regional population. For gannet, 

the proportion used was 0.94 (see Table 2-2.).  
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Table D-25. Total annual collisions to all birds as reported by Royal HaskoningDHV (2024) within 
each developments’ array area. 

Development Total annual collisions to all birds 

Spring migration Autumn migration 

Greater Gabbard 2.916 4.116 
Gunfleet Sands - - 
Kentish Flats 0.783 0.439 
Kentish Flats Ext - - 
Lincs 1.479 0.633 
Lond Array 0.626 0.273 
Lynn & Inner Dowsing 0.174 0.067 
Scroby Sands - - 
Sheringham Shoal 0.000 2.198 
Teesside 0.000 0.556 
Thanet 0.000 0.000 
Humber Gateway 0.464 0.262 
Westermost Rough 0.101 0.039 
Hywind 0.506 0.390 
Kincardine 0.000 0.000 
Beatrice 3.649 14.436 
Blyth Demo 1.772 1.023 
Dogger Bank A + B 34.420 40.687 
Dudgeon 5.584 8.757 
East Anglia One 2.700 43.234 
Aberdeen 0.052 2.058 
Galloper 3.456 6.526 
Hornsea Project ONE 3.236 3.544 
Methil 0.000 0.000 
Moray East 5.631 17.249 
Race Bank 1.384 3.041 
Rampion 0.919 21.398 
Dogger Bank C + Sofia 6.833 4.921 
Triton Knoll 6.674 10.945 
Hornsea Project TWO 3.796 6.822 
East Anglia THREE 5.315 13.887 
Moray West 0.509 1.091 
Norfolk Boreas 2.836 9.236 
East Anglia TWO 2.909 16.800 
East Anglia ONE North 0.800 8.000 
Norfolk Vanguard 3.855 13.527 
Hornsea Project THREE 3.582 3.280 
Hornsea FOUR 0.945 3.782 
SEP & DEP 0.000 0.600 
Inch Cape 2.909 3.636 
Neart na Gaoithe 5.091 5.091 
SeaGreen (Alpha & Bravo) 11.833 10.291 
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Development Total annual collisions to all birds 

Spring migration Autumn migration 

PFOWF 0.000 0.000 
Green Volt 2.400 0.600 
Berwick Bank (Scoping) 2.182 13.091 
West of Orkney 2.050 7.650 
Rampion2 0.610 1.410 
Five Estuaries 0.200 1.140 
Outer Dowsing 0.070 0.360 
North Falls (PEIR) 4.700 8.100 
Dogger Bank South (PEIR) 0.000 9.530 

 

Table D-26. Seasonal proportion at risk/BDMPS apportioning factors for each gannet SPA with 
connectivity to the Proposed Offshore Development, as reported by Royal HaskoningDHV (2024). 

SPA Spring migration Autumn migration  

Adult Immature Adult Immature 

Fair Isle 0.033 0.033 0.016 0.016 

Flamborough and Filey Coast 0.100 0.100 0.076 0.076 

Forth Islands 0.369 0.369 0.433 0.433 

Hermaness, Saxa Vord and Valla Field 0.232 0.232 0.117 0.117 

North Rona and Sula Sgeir 0.000 0.000 0.010 0.010 

Noss 0.107 0.107 0.054 0.054 

Sule Skerry and Sule Stack 0.000 0.000 0.006 0.006 

 

Table D-27. Seasonal collision impacts to breeding adult gannet at connected SPAs. 

SPA Spring  
migration 

Autumn  
migration 

Total Non-SPA  
colonies 

Fair Isle 2.243 3.064 5.307 0.347 
Flamborough and Filey Coast 6.909 10.078 16.986 1.110 
Forth Islands 32.729 73.759 106.488 6.960 
Hermaness, Saxa Vord and Valla Field 15.978 21.826 37.804 2.471 
North Rona and Sula Sgeir 0.000 1.916 1.916 0.125 
Noss 7.362 10.056 17.418 1.138 
Sule Skerry and Sule Stack 0.000 1.096 1.096 0.072 
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Table D-28. Seasonal collision impacts to immature gannet at connected SPAs. 

SPA Spring  
migration 

Autumn  
migration 

Total Non-SPA  
colonies 

Fair Isle 1.835 2.507 4.342 0.284 
Flamborough and Filey Coast 5.653 8.245 13.898 0.908 
Forth Islands 26.778 60.348 87.126 5.695 
Hermaness, Saxa Vord and 
Valla Field 

13.073 17.858 30.930 2.022 

North Rona and Sula Sgeir 0.000 1.568 1.568 0.102 
Noss 6.023 8.228 14.251 0.931 
Sule Skerry and Sule Stack 0.000 0.896 0.896 0.059 
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D.2. Ossian 

D.2.1 Guillemot 

119. No impact to relevant guillemot SPAs were presented within Ossian Environmental Impact 

Assessment (RPS, 2024).  

D.2.2 Razorbill 

120. No impact to relevant razorbill SPAs were presented within Ossian Environmental Impact 

Assessment (RPS, 2024).  

D.2.3 Puffin 

121. Distributional responses impact estimated by Ossian (RPS, 2024) to relevant puffin SPA during 

the breeding season are reported in Table D-29. 

122. Non-SPA impacts were estimated based on the proportion of non-SPA birds to SPA birds as 

estimated in the breeding season regional population with connectivity to the Proposed 

Offshore Development. For puffin, the proportion used is 0.80 (see Table 2-2.).  

Table D-29. Breeding season displacement impacts from Ossian OWF to relevant puffin colonies. 

SPA Scenario Breeding season 

Adults Immatures 

Forth Islands SPA Higher 11.541 10.402 

Lower 6.964 6.277 

Non-SPA Higher 2.918 2.630 

Lower 1.761 1.587 

 

D.2.4 Kittiwake 

123. Distributional response and collision impact to kittiwake were directly extracted from Ossian 

as estimated an apportioned (RPS, 2024). These are summarised in Table D-30. 

124. Non-SPA impacts were estimated based on the proportion of non-SPA birds to SPA birds as 

estimated in the breeding season regional population with connectivity to the Proposed 

Offshore Development. For kittiwake, the proportion used was 0.88 (see Table 2-2.).  
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Table D-30. Impacts estimated and apportioned by Ossian OWF to relevant SPAs and the estimated non-SPA impact. The terms “Higher” and “Lower” in 
the impact column refer to the higher and lower distributional response impacts. 

SPA Impact Adult Immature 
Spring 

migration 
Breeding 
Season 

Autumn 
migration 

Annual Annual Non-
SPA 

estimation 

Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual Annual Non-
SPA estimation 

Buchan Ness to 
Collieston Coast 

Collision 0.135 3.367 0.087 3.589 0.478 0.066 0.231 0.057 0.354 0.047 

Higher 0.108 3.471 0.082 3.661 0.497 0.053 0.238 0.053 0.344 0.052 

Lower 0.043 1.197 0.033 1.273 0.173 0.016 0.082 0.021 0.119 0.018 

Copinsay Collision 0.007 - 0.005 0.012 0.002 0.003 0.003 0.003 0.010 0.001 

Higher 0.006 - 0.004 0.010 0.002 0.003 0.003 0.003 0.009 0.001 

Lower 0.002 - 0.002 0.004 0.001 0.001 0.001 0.001 0.003 0.001 

East Caithness 
Cliffs 

Collision 0.434 1.509 0.281 2.224 0.298 0.212 0.104 0.183 0.499 0.067 

Higher 0.348 1.556 0.263 2.167 0.321 0.170 0.107 0.171 0.448 0.078 

Lower 0.139 0.537 0.105 0.781 0.117 0.068 0.037 0.069 0.173 0.030 

Farne Islands Collision 0.037 1.152 0.024 1.212 0.161 0.018 0.079 0.016 0.113 0.015 

Higher 0.030 1.187 0.022 1.239 0.168 0.014 0.081 0.015 0.111 0.016 

Lower 0.012 0.409 0.009 0.430 0.058 0.006 0.028 0.006 0.040 0.006 

Forth Islands Collision 0.033 1.057 0.022 1.112 0.148 0.016 0.073 0.014 0.103 0.014 

Higher 0.027 1.089 0.020 1.136 0.154 0.013 0.075 0.013 0.101 0.015 

Lower 0.011 0.376 0.008 0.394 0.053 0.005 0.026 0.005 0.036 0.005 

Fowlsheugh Collision 0.100 5.184 0.065 5.350 0.712 0.049 0.356 0.042 0.447 0.060 

Higher 0.080 5.345 0.061 5.486 0.737 0.039 0.367 0.040 0.446 0.064 

Lower 0.032 1.843 0.024 1.899 0.256 0.016 0.126 0.016 0.158 0.023 

North Caithness 
Cliffs 

Collision 0.109 0.038 0.071 0.218 0.029 0.053 0.003 0.046 0.102 0.014 

Higher 0.087 0.039 0.066 0.192 0.034 0.043 0.003 0.043 0.088 0.016 

Lower 0.035 0.013 0.026 0.075 0.013 0.017 0.001 0.017 0.035 0.007 

St Abb's Head to 
Fast Castle 

Collision - 1.398 - 1.398 0.186 0.018 0.096 0.015 0.129 0.017 

Higher - 1.441 - 1.441 0.192 0.014 0.099 0.014 0.128 0.019 

Lower - 0.497 - 0.497 0.066 0.006 0.034 0.006 0.046 0.007 

Troup, Pennan 
and Lion's Heads 

Collision 0.160 1.512 0.104 1.775 0.237 0.078 0.104 0.068 0.250 0.034 

Higher 0.128 1.558 0.097 1.783 0.249 0.063 0.107 0.063 0.233 0.038 

Lower 0.051 0.537 0.039 0.627 0.088 0.025 0.037 0.025 0.087 0.014 
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D.2.5 Gannet 

125. Distributional response and collision impact to gannet were directly extracted from Ossian as 

estimated and apportioned (RPS, 2024). These are summarised in Table D-31. 

126. Non-SPA impacts were estimated based on the proportion of non-SPA birds to SPA birds as 

estimated in the breeding season regional population with connectivity to the Proposed Offshore 

Development. For gannet, the proportion used was 0.94 (see Table 2-2.). 
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Table D-31. Impacts estimated and apportioned by Ossian OWF to relevant SPAs and the estimated non-SPA impact. The terms “Higher” and “Lower” in 
the impact column refer to the higher and lower distributional response impacts.  
 

SPA Impact Adult Immature 
Spring 

migration 
Breeding 
Season 

Autumn 
migration 

Annual Annual 
Non-SPA 

estimation 

Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual Annual 
Non-SPA 

estimation 

Fair Isle 
 

Collision 0.005 0.244 0.047 0.295 0.019 0.002 0.006 0.042 0.050 0.003 

Higher 0.020 0.252 0.198 0.470 0.031 0.010 0.006 0.178 0.194 0.013 

Lower 0.000 0.075 0.062 0.137 0.009 0.000 0.002 0.056 0.058 0.004 

Flamborough and Filey 
Coast 
 

Collision 0.013 1.243 0.164 1.421 0.093 0.007 0.027 0.133 0.167 0.011 

Higher 0.056 1.280 0.698 2.034 0.133 0.029 0.028 0.565 0.622 0.041 

Lower 0.000 0.430 0.218 0.648 0.042 0.000 0.010 0.177 0.186 0.012 

Forth Islands 
 

Collision 0.068 20.196 0.823 21.087 1.378 0.035 0.431 0.667 1.133 0.074 

Higher 0.281 20.784 3.502 24.568 1.606 0.145 0.444 2.836 3.425 0.224 

Lower 0.000 7.156 1.094 8.250 0.539 0.000 0.153 0.886 1.039 0.068 

Hermaness, Saxa Vord 
and Valla Field 
 

Collision 0.030 0.660 0.289 0.979 0.064 0.015 0.014 0.260 0.290 0.019 

Higher 0.124 0.680 1.230 2.033 0.133 0.064 0.015 1.107 1.185 0.077 

Lower 0.000 0.223 0.384 0.607 0.040 0.000 0.005 0.346 0.351 0.023 

North Rona and Sula Sgeir 
 

Collision 0.000 0.254 0.014 0.268 0.018 0.000 0.006 0.025 0.030 0.002 

Higher 0.000 0.262 0.058 0.320 0.021 0.000 0.006 0.105 0.111 0.007 

Lower 0.000 0.079 0.018 0.097 0.006 0.000 0.002 0.033 0.035 0.002 

Noss Collision 0.012 0.495 0.116 0.623 0.041 0.006 0.011 0.104 0.121 0.008 

Higher 0.050 0.510 0.493 1.053 0.069 0.025 0.011 0.444 0.481 0.031 

Lower 0.000 0.165 0.154 0.319 0.021 0.000 0.004 0.139 0.143 0.009 

St Kilda 
 

Collision 0.000 0.756 0.088 0.845 0.055 0.000 0.017 0.159 0.176 0.011 

Higher 0.000 0.779 0.376 1.155 0.075 0.000 0.017 0.677 0.694 0.045 

Lower 0.000 0.257 0.118 0.375 0.024 0.000 0.006 0.212 0.218 0.014 

Sule Skerry and Sule Stack Collision 0.000 0.310 0.007 0.317 0.021 0.000 0.007 0.012 0.019 0.001 

Higher 0.000 0.319 0.030 0.349 0.023 0.000 0.007 0.053 0.060 0.004 

Lower 0.000 0.099 0.009 0.108 0.007 0.000 0.002 0.017 0.019 0.001 
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D.3. Muir Mhòr 

D.3.1 Guillemot 

127. All guillemot impacts to relevant SPAs were extracted from Annex G of the Muir Mhòr PVA 

technical appendix (Natural Power, 2024). Muir Mhòr impacts to non-SPA colonies were 

specified within Annex G of its PVA technical appendix (Natural Power, 2024), so no additional 

calculation was needed to estimate these impacts. Relevant adult impacts are presented in 

Table D-32. and immature in Table D-33. 

Table D-32. Adult guillemot impacts as extracted from Annex G of the Muir Mhòr PVA technical 
appendix (Natural Power, 2024). 

SPA Scenario Breeding season Non-breeding 
season 

Total 

Buchan Ness to  
Collieston Coast  
SPA 

Higher 0 62.238 62.238 

Lower 0 20.747 20.747 

Troup, Pennan  
and Lion's Heads 
SPA 

Higher 0.1 37.696 37.796 

Lower 0.1 12.566 12.666 

Non-SPA Higher 4.71 2.555 7.265 

Lower 2.826 0.852 3.678 

 

Table D-33. Immature guillemot impacts as extracted from Annex G of the Muir Mhòr PVA technical 
appendix (Natural Power, 2024). 

SPA Scenario Breeding season Non-breeding 
season 

Total 

Buchan Ness to  
Collieston Coast  
SPA 

Higher 0 62.748 62.748 

Lower 0 20.917 20.917 

Troup, Pennan  
and Lion's Heads 
SPA 

Higher 0 38.005 38.005 

Lower 0 12.669 12.669 

Non-SPA Higher 4.748 2.576 7.324 

Lower 2.849 0.859 3.708 

 

D.3.2 Razorbill 

128. All razorbill impacts to relevant SPAs were extracted from Annex G of the Muir Mhòr PVA 

technical appendix (Natural Power, 2024). Muir Mhòr impacts to non-SPA colonies were 

specified within Annex G of of its PVA technical appendix (Natural Power, 2024), so no 

additional calculation was needed to estimate these impacts. Relevant adult impacts are 

presented in Table D-34. and immature in Table D-35. 
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Table D-34. Adult razorbill impacts as extracted from Annex G of the Muir Mhòr PVA technical 
appendix (Natural Power, 2024). 

SPA Scenario Spring 
migration 

Breeding 
season 

Autumn 
migration 

Non-
breeding 
season 

Total 

Fowlsheugh  
SPA 

Higher 0.023 0.600 0.279 0.007 0.910 

Lower 0.008 0.600 0.093 0.003 0.704 

Troup, Pennan  
and Lion's 
Heads SPA 

Higher 0.012 0.800 0.140 0.004 0.955 

Lower 0.004 0.800 0.047 0.001 0.851 

Non-SPA Higher 0.066 9.770 0.791 0.019 10.646 

Lower 0.022 5.863 0.263 0.007 6.155 

 

Table D-35. Immature razorbill impacts as extracted from Annex G of the Muir Mhòr PVA technical 
appendix (Natural Power, 2024). 

SPA Scenario Spring 
migration 

Breeding 
season 

Autumn 
migration 

Non-
breeding 
season 

Total 

Fowlsheugh 
SPA 

Higher 0.017 0.000 0.200 0.002 0.219 

Lower 0.006 0.000 0.067 0.001 0.074 

Troup, Pennan  
and Lion's 
Heads SPA 

Higher 0.008 0.000 0.100 0.001 0.109 

Lower 0.003 0.000 0.033 0.000 0.036 

Non-SPA Higher 0.048 8.292 0.575 0.005 8.920 

Lower 0.016 4.976 0.192 0.002 5.186 

 

D.3.3 Puffin 

129. All puffin impacts to relevant SPAs were extracted from Annex G of the Muir Mhòr PVA 

technical appendix (Natural Power, 2024). Muir Mhòr impacts to non-SPA colonies were 

specified within Annex G of of its PVA technical appendix (Natural Power, 2024), so no 

additional calculation was needed to estimate these impacts. Relevant adult impacts are 

presented in Table D-36.. 

Table D-36. Puffin impacts as extracted from Annex G of the Muir Mhòr PVA technical appendix 
(Natural Power, 2024). 
  

SPA Scenario Adult Immatures 

Fair Isle SPA 
 

Higher 0.676 0.610 

Lower 0.406 0.366 

Forth Islands SPA Higher 10.200 0.000 

Lower 10.200 0.000 

Hoy SPA Higher 0.055 0.053 

Lower 0.033 0.032 

North Caithness Cliffs Higher 0.387 0.376 

Lower 0.232 0.225 

Non-SPA colonies Higher 1.431 1.387 

Lower 0.859 0.833 
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D.3.4 Kittiwake 

130. All kittiwake impacts to relevant SPAs were extracted from Annex G of the Muir Mhòr PVA 

technical appendix (Natural Power, 2024). Muir Mhòr impacts to non-SPA colonies were 

specified within Annex G of its PVA technical appendix (Natural Power, 2024), so no additional 

calculation was needed to estimate these impacts. Relevant adult impacts are presented in 

Table D-37.. 
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Table D-37. Kittiwake impacts as extracted from Annex G of the Muir Mhòr PVA technical appendix (Natural Power, 2024). The terms “Higher” and “Lower” 
in the impact column refer to the higher and lower distributional response impacts. 

SPA Impact Adult Immature 
Spring 

migration 
Breeding 
Season 

Autumn 
migration 

Annual Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual 

Buchan Ness 
to Collieston 
Coast 

Both 0.180 8.358 0.015 8.553 0.092 11.071 0.010 11.173 

Higher 0.080 5.200 0.014 5.294 0.039 5.249 0.003 5.291 

Lower 0.074 5.200 0.005 5.278 0.013 1.750 0.001 1.764 

Calf of Eday 
 

Both 0.007 0.018 0.001 0.026 0.008 0.023 0.001 0.032 

Higher 0.007 0.019 0.002 0.028 0.002 0.011 0.000 0.014 

Lower 0.004 0.007 0.000 0.011 0.001 0.004 0.000 0.005 

Cape Wrath 
 

Both 0.000 0.132 0.000 0.132 0.008 0.142 0.001 0.151 

Higher 0.013 0.130 0.001 0.144 0.002 0.067 0.000 0.069 

Lower 0.002 0.043 0.000 0.045 0.001 0.022 0.000 0.023 

Copinsay 
 

Both 0.007 0.021 0.001 0.029 0.008 0.028 0.001 0.037 

Higher 0.476 0.023 0.002 0.501 0.002 0.013 0.000 0.016 

Lower 0.004 0.007 0.000 0.011 0.001 0.004 0.000 0.005 

East 
Caithness 
Cliffs 

Both 0.579 2.298 0.050 2.926 0.284 3.043 0.032 3.359 

Higher 0.236 3.800 0.045 4.081 0.125 1.443 0.010 1.578 

Lower 0.233 3.800 0.015 4.048 0.042 0.481 0.003 0.526 

Fair Isle 
 

Both 0.007 0.028 0.001 0.036 0.008 0.020 0.001 0.029 

Higher 0.046 0.023 0.002 0.071 0.002 0.010 0.000 0.012 

Lower 0.004 0.007 0.000 0.011 0.001 0.003 0.000 0.004 

Farne Islands 
 

Both 0.052 0.341 0.005 0.398 0.025 0.452 0.003 0.480 

Higher 0.057 0.376 0.005 0.438 0.011 0.214 0.001 0.226 

Lower 0.021 0.449 0.002 0.472 0.004 0.071 0.000 0.075 

Forth Islands 
 
 

Both 0.045 0.718 0.004 0.767 0.025 0.951 0.003 0.979 

Higher 0.026 1.000 0.004 1.030 0.010 0.451 0.001 0.461 

Lower 0.020 2.718 0.002 2.740 0.003 0.150 0.000 0.154 

Foula 
 

Both 0.005 0.015 0.000 0.020 0.000 0.011 0.000 0.011 

Higher 0.108 0.012 0.000 0.120 0.001 0.005 0.000 0.006 

Lower 0.002 0.020 0.000 0.022 0.000 0.002 0.000 0.002 
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SPA Impact Adult Immature 
Spring 

migration 
Breeding 
Season 

Autumn 
migration 

Annual Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual 

Fowlsheugh Both 0.135 4.688 0.011 4.834 0.670 6.210 0.008 6.888 

Higher 0.546 0.000 0.010 0.557 0.029 2.944 0.002 2.975 

Lower 0.055 4.688 0.003 4.746 0.010 0.982 0.001 0.992 

Hoy Both 0.007 0.016 0.001 0.024 0.000 0.021 0.000 0.021 

Higher 0.006 0.018 0.001 0.025 0.001 0.010 0.000 0.011 

Lower 0.002 0.021 0.000 0.023 0.000 0.003 0.000 0.004 

Marwick 
Head 

Both 0.007 0.068 0.001 0.076 0.000 0.090 0.000 0.090 

Higher 0.006 0.075 0.001 0.082 0.002 0.043 0.000 0.044 

Lower 0.002 0.090 0.000 0.092 0.001 0.014 0.000 0.015 

North 
Caithness 
Cliffs 

Both 0.143 0.370 0.013 0.526 0.075 0.490 0.009 0.574 

Higher 0.176 0.407 0.012 0.595 0.031 0.232 0.002 0.266 

Lower 0.239 0.486 0.005 0.729 0.010 0.077 0.001 0.089 

Noss Both 0.007 0.003 0.001 0.011 0.000 0.002 0.000 0.002 

Higher 0.006 0.003 0.001 0.010 0.001 0.001 0.000 0.002 

Lower 0.002 0.005 0.000 0.007 0.000 0.000 0.000 0.001 

Rousay Both 0.023 0.016 0.003 0.041 0.008 0.022 0.001 0.031 

Higher 0.018 0.018 0.003 0.039 0.005 0.010 0.000 0.016 

Lower 0.008 0.022 0.001 0.031 0.002 0.003 0.000 0.005 

St Abb's 
Head to Fast 
Castle 

Both 0.052 0.521 0.005 0.578 0.025 0.689 0.003 0.717 

Higher 0.062 0.000 0.005 0.067 0.011 0.327 0.001 0.338 

Lower 0.021 0.521 0.002 0.544 0.004 0.109 0.000 0.113 

Sumburgh 
Head 

Both 0.000 0.046 0.000 0.046 0.000 0.033 0.000 0.033 

Higher 0.000 0.038 0.000 0.038 0.000 0.016 0.000 0.016 

Lower 0.000 0.061 0.000 0.061 0.000 0.005 0.000 0.005 

Troup, 
Pennan and 
Lion's Heads 

Both 0.211 4.144 0.019 4.374 0.108 5.489 0.012 5.609 

Higher 0.258 4.800 0.017 5.075 0.046 2.603 0.004 2.652 

Lower 0.060 13.744 0.006 13.809 0.015 0.868 0.001 0.884 

West 
Westray 

Both 0.173 0.111 0.014 0.298 0.083 0.147 0.009 0.239 

Higher 0.208 0.123 0.013 0.344 0.037 0.070 0.003 0.110 

Lower 0.070 0.147 0.005 0.222 0.012 0.023 0.001 0.037 
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SPA Impact Adult Immature 
Spring 

migration 
Breeding 
Season 

Autumn 
migration 

Annual Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual 

All non-SPA 
colonies 

Both 1.006 3.749 0.086 4.841 0.492 4.284 0.056 4.832 

Higher 1.214 3.808 0.079 5.101 0.202 2.031 0.016 2.248 

Lower 0.434 4.934 0.025 5.393 0.067 0.677 0.005 0.750 
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D.3.5 Gannet 

131. All gannet impacts to relevant SPAs were extracted from Annex G of the Muir Mhòr PVA 

technical appendix (Natural Power, 2024). Muir Mhòr impacts to non-SPA colonies were 

specified within Annex G of its PVA technical appendix (Natural Power, 2024), so no additional 

calculation was needed to estimate these impacts. Relevant adult impacts are presented in 

Table D-38. 



   

 

Buchan Offshore Wind 
Appendix 9.4 – Ornithological impact Apportioning, Derivation of Cumulative Impacts and PVA Screening  Page 185 

Table D-38. Gannet impacts as extracted from Annex G of the Muir Mhòr PVA technical appendix (Natural Power, 2024). The terms “Higher” and “Lower” 
in the impact column refer to the higher and lower distributional response impacts.  

SPA Impact Adult Immature 
Spring 

migration 
Breeding 
Season 

Autumn 
migration 

Annual Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual 

Fair Isle 
 

Both 0.009 0.206 0.029 0.005 0.188 0.025 0.025 0.238 

Higher 0.031 0.135 0.157 0.016 0.123 0.137 0.137 0.397 

Lower 0.010 0.045 0.052 0.005 0.041 0.046 0.046 0.133 

Flamborough and Filey 
Coast 
 

Both 0.026 0.382 0.100 0.013 0.348 0.081 0.081 0.510 

Higher 0.087 0.250 0.538 0.045 0.228 0.436 0.436 1.100 

Lower 0.029 0.083 0.179 0.015 0.076 0.145 0.145 0.366 

Forth Islands 
 

Both 0.130 5.894 0.504 0.067 5.368 0.408 0.408 6.184 

Higher 0.439 3.857 2.723 0.226 3.512 2.204 2.204 7.920 

Lower 0.147 1.285 0.907 0.075 1.170 0.735 0.735 2.640 

Hermaness, Saxa Vord 
and Valla Field 
 

Both 0.057 0.474 0.176 0.029 0.432 0.159 0.159 0.750 

Higher 0.193 0.311 0.952 0.100 0.283 0.859 0.859 2.001 

Lower 0.064 0.104 0.318 0.033 0.094 0.286 0.286 0.666 

North Rona and Sula Sgeir 
 

Both 0.000 0.170 0.008 0.000 0.158 0.016 0.016 0.190 

Higher 0.000 0.111 0.045 0.000 0.103 0.087 0.087 0.277 

Lower 0.000 0.037 0.015 0.000 0.034 0.029 0.029 0.092 

Noss Both 0.023 0.328 0.070 0.012 0.298 0.065 0.065 0.428 

Higher 0.077 0.214 0.381 0.039 0.195 0.349 0.349 0.893 

Lower 0.026 0.071 0.127 0.013 0.065 0.116 0.116 0.297 

St Kilda 
 

Both 0.000 0.534 0.054 0.000 0.494 0.097 0.097 0.688 

Higher 0.000 0.350 0.292 0.000 0.323 0.523 0.523 1.369 

Lower 0.000 0.116 0.097 0.000 0.108 0.174 0.174 0.456 

Sule Skerry and Sule Stack 
 

Both 0.000 0.272 0.005 0.000 0.248 0.007 0.007 0.262 

Higher 0.000 0.175 0.023 0.000 0.162 0.037 0.037 0.236 

Lower 0.000 0.059 0.007 0.000 0.054 0.012 0.012 0.078 

All non-SPA colonies Both 0.014 1.220 0.540 0.007 1.114 0.044 0.044 1.202 

Higher 0.048 0.798 0.292 0.025 0.729 0.237 0.237 1.203 

Lower 0.016 0.266 0.014 0.008 0.242 1.181 1.181 2.604 
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D.4. Caledonia 

D.4.1 Guillemot 

132. Impacts to the relevant guillemot SPAs were calculated using the reported displacement 

impacts from the matrix approach, the SPA apportioning factor, an adult ratio of 57% derived 

from Furness (2015) and, for the adults during the breeding season, a sabbatical rate of 7%. 

133. Mortality estimated impacts from the matrix approach during the breeding season were 

289.652 in the lower scenario and 482.753 in the higher scenario, and during the non-breeding 

season 40.259 in the lower scenario and 120.778 in the higher scenario (Caledonia Offshore 

Wind Farm Ltd, 2024) (Caledonia Offshore Wind Farm Ltd, 2024a). Apportioning ratios were 

derived from (Caledonia Offshore Wind Farm Ltd, 2024b). 

134. The resulting corrected displacement rate were then calculated as the following:  

𝐴𝑑𝑢𝑙𝑡 𝑖𝑚𝑝𝑎𝑐𝑡𝑠𝑏𝑟𝑒𝑒𝑑𝑖𝑛𝑔 𝑠𝑒𝑎𝑠𝑜𝑛 = ((𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝐴𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜) ∗ 0.57) ∗ (1 − 0.07) 

𝐴𝑑𝑢𝑙𝑡 𝑖𝑚𝑝𝑎𝑐𝑡𝑠𝑁𝑜𝑛−𝑏𝑟𝑒𝑒𝑑𝑖𝑛𝑔 𝑠𝑒𝑎𝑠𝑜𝑛 = (𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜𝑛) ∗ 0.57 

𝐼𝑚𝑚𝑎𝑡𝑢𝑟𝑒 𝑖𝑚𝑝𝑎𝑐𝑡𝑠 = (𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜𝑛) ∗ (1 − 0.57) 

135. Breeding adult and immature impacts are reported in Table D-39. and Table D-40. 

respectively.  

136. Non-SPA impacts were estimated based on the proportion of non-SPA birds to SPA birds as 

estimated in the breeding season regional population with connectivity to the Proposed 

Offshore Development. For guillemot, the proportion used is 0.99 (see Table 2-2.).  
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Table D-39. Adult guillemot impacts from Caledonia OWF to relevant SPAs and their non-SPA estimation. 
 

 
  

SPA Scenario Breeding season Non-breeding season Total Non-SPA 
colonies Apportioning Corrected 

Displacement 
Apportioning Corrected 

Displacement 

Calf of Eday SPA Higher 0.003 0.768 0.011 1.268 2.036 0.011 

Lower 0.461 0.423 0.883 0.005 

Copinsay SPA Higher 0.010 2.559 0.016 1.872 4.431 0.025 

Lower 1.535 0.624 2.159 0.012 

Hoy SPA Higher 0.013 3.327 0.023 2.790 6.117 0.034 

Lower 1.996 0.930 2.926 0.016 

Marwick Head SPA Higher 0.005 1.280 0.018 2.186 3.466 0.019 

Lower 0.768 0.729 1.496 0.008 

Rousay SPA Higher 0.003 0.768 0.011 1.353 2.120 0.012 

Lower 0.461 0.451 0.912 0.005 

Troup, Pennan and  
Lion's Heads SPA 

Higher 0.102 26.103 0.068 8.153 34.255 0.190 

Lower 15.662 2.718 18.379 0.102 

West Westray SPA Higher 0.013 3.327 0.058 6.945 10.272 0.057 

Lower 1.996 2.315 4.311 0.024 
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Table D-40. Immature guillemot impacts from Caledonia OWF to relevant SPAs and their non-SPA estimation. 
 

 

SPA Scenario Breeding season Non-breeding season Total Non-SPA 
colonies Apportioning Corrected 

Displacement 
Apportioning Corrected 

Displacement 

Calf of Eday SPA Higher 0.003 0.768 0.008 1.268 2.036 0.011 

Lower 0.461 0.423 0.883 0.005 

Copinsay SPA Higher 0.010 2.559 0.011 1.872 4.431 0.025 

Lower 1.535 0.624 2.159 0.012 

Hoy SPA Higher 0.013 3.327 0.017 2.790 6.117 0.034 

Lower 1.996 0.930 2.926 0.016 

Marwick Head SPA Higher 0.005 1.280 0.013 2.186 3.466 0.019 

Lower 0.768 0.729 1.496 0.008 

Rousay SPA Higher 0.003 0.768 0.008 1.353 2.120 0.012 

Lower 0.461 0.451 0.912 0.005 

Troup, Pennan and  
Lion's Heads SPA 

Higher 0.102 26.103 0.049 8.153 34.255 0.190 

Lower 15.662 2.718 18.379 0.102 

West Westray SPA Higher 0.013 3.327 0.042 6.945 10.272 0.057 

Lower 1.996 2.315 4.311 0.024 
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D.4.2 Razorbill 

137. Impacts to the relevant razorbill SPAs were calculated using the reported displacement 

impacts from the matrix approach, the season specific SPA apportioning factor, an adult ratio 

of 57% derived from Furness (2015) and, for the adults during the breeding season, a 

sabbatical rate of 7%. 

138. Mortality estimated impacts from the matrix approach during the spring migration were 3.18 

in the lower scenario and 9.54 in the higher scenario, during the breeding season 31.714 in 

the lower scenario and 52.856 in the higher scenario, during the autumn migration 11.046 in 

the lower scenario and 33.138 in the higher scenario, and during the non-breeding season 

1.518 in the lower scenario and 4.554 in the higher scenario(Caledonia Offshore Wind Farm 

Ltd, 2024a). Apportioning ratios were derived from (Caledonia Offshore Wind Farm Ltd, 

2024b). 

139. The resulting corrected displacement rate were then calculated as the following:  

𝐴𝑑𝑢𝑙𝑡 𝑖𝑚𝑝𝑎𝑐𝑡𝑠𝑏𝑟𝑒𝑒𝑑𝑖𝑛𝑔 𝑠𝑒𝑎𝑠𝑜𝑛 = ((𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝐴𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜) ∗ 0.57) ∗ (1 − 0.07) 

𝐴𝑑𝑢𝑙𝑡 𝑖𝑚𝑝𝑎𝑐𝑡𝑠𝑆𝑝𝑟𝑖𝑛𝑔/𝐴𝑢𝑡𝑢𝑚𝑛 𝑚𝑖𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑟 𝑁𝑜𝑛−𝑏𝑟𝑒𝑒𝑑𝑖𝑛𝑔 𝑠𝑒𝑎𝑠𝑜𝑛

= (𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜𝑛) ∗ 0.57 

𝐼𝑚𝑚𝑎𝑡𝑢𝑟𝑒 𝑖𝑚𝑝𝑎𝑐𝑡𝑠 = (𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜𝑛) ∗ (1 − 0.57) 

140. Breeding adult and immature impacts are reported in Table D-41. and Table D-42..  

141. Impacts to non-SPA colonies were separately specified, so no additional calculation was 

needed to estimate these impacts. 
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Table D-41. Adult razorbill impacts from Caledonia OWF to relevant SPAs and their non-SPA estimation. 
 

 
  

SPA Scenario Spring migration Breeding season Autumn migration Non-breeding season Total 
Apportioning Disp. Apportioning Disp. Apportioning Disp. Apportioning Disp. 

East Caithness 
Cliffs SPA 

Higher 0.042 0.401 0.685 19.193 0.042 1.392 0.034 0.155 21.140 

Lower 0.134 11.516 0.464 0.052 12.165 

Fair Isle SPA Higher 0.003 0.029 0.003 0.084 0.003 0.099 0.003 0.014 0.226 

Lower 0.010 0.050 0.033 0.005 0.098 

North Caithness 
Cliffs SPA 

Higher 0.005 0.048 0.105 2.942 0.005 0.166 0.005 0.023 3.178 

Lower 0.016 1.765 0.055 0.008 1.844 

Troup Pennan 
SPA 

Higher 0.006 0.057 0.112 3.138 0.006 0.199 0.005 0.023 3.417 

Lower 0.019 1.883 0.066 0.008 1.976 

West Westray Higher 0.002 0.019 0.005 0.140 0.002 0.066 0.002 0.009 0.235 

Lower 0.006 0.084 0.022 0.003 0.116 

Non-SPA 
colonies 

Higher 0.034 0.322 0.09 2.522 0.034 1.120 0.027 0.125 4.089 

Lower 0.107 1.513 0.373 0.042 2.035 
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Table D-42. Immature razorbill impacts from Caledonia OWF to relevant SPAs and their non-SPA estimation. 

SPA Scenario Spring migration Breeding season Autumn migration Non-breeding season Total 
Apportioning Disp. Apportioning Disp. Apportioning Disp. Apportioning Disp. 

East Caithness 
Cliffs SPA 

Higher 0.029 0.272 0.685 15.569 0.029 0.945 0.009 0.039 16.825 

Lower 0.091 9.341 0.315 0.013 9.760 

Fair Isle SPA Higher 0.002 0.020 0.003 0.068 0.002 0.069 0.001 0.003 0.160 

Lower 0.007 0.041 0.023 0.001 0.072 

North Caithness 
Cliffs SPA 

Higher 0.004 0.037 0.105 2.386 0.004 0.128 0.001 0.005 2.557 

Lower 0.012 1.432 0.043 0.002 1.489 

Troup Pennan 
SPA 

Higher 0.004 0.038 0.112 2.546 0.004 0.132 0.001 0.005 2.721 

Lower 0.013 1.527 0.044 0.002 1.586 

West Westray Higher 0.001 0.012 0.005 0.114 0.001 0.042 0.000 0.002 0.169 

Lower 0.004 0.068 0.014 0.001 0.087 

Non-SPA 
colonies 

Higher 0.023 0.218 0.09 2.046 0.023 0.756 0.007 0.031 3.050 

Lower 0.073 1.227 0.252 0.010 1.562 
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D.4.3 Puffin 

142. Impacts to the relevant puffin SPAs were calculated using the reported displacement impacts 

from the matrix approach, the season specific SPA apportioning factor, an adult ratio of 55% 

derived from Furness (2015) and, for the adults during the breeding season, a sabbatical rate 

of 7%. 

143. Mortality estimated impacts from the matrix approach during the breeding season were 

37.098 in the lower scenario and 61.83 in the higher (Caledonia Offshore Wind Farm Ltd, 

2024a). Apportioning ratios were derived from (Caledonia Offshore Wind Farm Ltd, 2024b). 

144. The resulting corrected displacement rate were then calculated as the following:  

𝐴𝑑𝑢𝑙𝑡 𝑖𝑚𝑝𝑎𝑐𝑡𝑠𝑏𝑟𝑒𝑒𝑑𝑖𝑛𝑔 𝑠𝑒𝑎𝑠𝑜𝑛 = ((𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝐴𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜) ∗ 0.55) ∗ (1 − 0.07) 

𝐼𝑚𝑚𝑎𝑡𝑢𝑟𝑒 𝑖𝑚𝑝𝑎𝑐𝑡𝑠 = (𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜) ∗ (1 − 0.55) 

145. Breeding adult and immature impacts are reported in Table D-43.. 

146. Impacts to non-SPA colonies were separately specified, so no additional calculation was 

needed to estimate these impacts. 

Table D-43. Puffin impacts from Caledonia OWF to relevant SPAs and their non-SPA estimation. 
 

 

 

 

 

 

  

SPA Scenario Adults Immatures 

Apportioning Corrected 
Displacement 

Apportioning Corrected 
Displacement 

Cape Wrath SPA Higher 0.001 0.032 0.001 0.028 

Lower 0.019 0.017 

Fair Isle SPA Higher 0.33 1.044 0.33 0.918 

Lower 0.626 0.551 

Foula SPA Higher 0.16 0.506 0.16 0.445 

Lower 0.304 0.267 

Hoy SPA Higher 0.007 0.221 0.007 0.195 

Lower 0.133 0.117 

North Caithness SPA Higher 0.052 1.645 0.052 1.447 

Lower 0.987 0.868 

Noss SPA Higher 0.001 0.032 0.001 0.028 

Lower 0.019 0.017 

Sule Skerry and Sule 
Stack SPA 

Higher 0.581 18.375 0.581 16.165 

Lower 11.025 9.699 

Non-SPA colonies Higher 0.293 9.266 0.293 8.152 

Lower 5.560 4.891 
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D.4.4 Herring gull 

147. Caledonia reported impact to herring gull Troup Pennan and Lion’s Heads SPA and non-SPA 

colonies only during the non-breeding season, no impacts were reported during the breeding 

season. To estimate impacts a 48% adult ratio was used, which was extracted from Furness 

(2015). A total of 3.12 collisions were estimated during the non-breeding season. 

148. The final impacts were estimated by:  

𝐴𝑑𝑢𝑙𝑡 𝑖𝑚𝑝𝑎𝑐𝑡𝑠 = ((𝐶𝑜𝑙𝑙𝑖𝑠𝑖𝑜𝑛 ∗ 𝐴𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜) ∗ 0.48) 

𝐼𝑚𝑚𝑎𝑡𝑢𝑟𝑒 𝑖𝑚𝑝𝑎𝑐𝑡𝑠 = (𝐶𝑜𝑙𝑙𝑖𝑠𝑖𝑜𝑛 ∗ 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜) ∗ (1 − 0.48) 

149. Final relevant impacts are reported in Table D-44.. 

150. Impacts to non-SPA colonies were separately specified, so no additional calculation was 

needed to estimate these impacts. 

Table D-44. Herring gull impacts from Caledonia OWF to relevant colonies. 

SPA Stage Apportioning ratio Impact 

Troup Pennan  Adult 0.007 0.022 

Immature 0.861 

Non-SPA colonies Adult 0.276 0.022 

Immature 0.9 
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D.4.5 Kittiwake 

151. Relevant kittiwake impacts from Caledonia OWF are presented in Table D-45..  
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Table D-45. Kittiwake impacts from Caledonia OWF to relevant colonies. The terms “Higher” and “Lower” in the impact column refer to the higher and 
lower distributional response impacts. 

SPA Impact Adult Immature 

Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual 

Buchan Ness 
to Collieston 
Coast 

Collision 0.114 1.845 0.126 2.085 0.052 1.818 0.077 1.948 

Higher 0.036 1.216 0.126 1.379    0.000 

Lower 0.012 0.405 0.042 0.460    0.000 

Calf of Eday 
 

Collision 0.005 0.000 0.007 0.012 0.005 0.000 0.007 0.012 

Higher 0.002 0.000 0.009 0.011    0.000 

Lower 0.001 0.000 0.003 0.004    0.000 

Cape Wrath 
 

Collision 0.000 0.132 0.000 0.132 0.005 0.130 0.007 0.142 

Higher 0.001 0.087 0.004 0.092    0.000 

Lower 0.000 0.029 0.001 0.031    0.000 

Copinsay 
 

Collision 0.005 0.053 0.007 0.064 0.005 0.052 0.007 0.064 

Higher 0.002 0.035 0.009 0.046    0.000 

Lower 0.001 0.012 0.003 0.015    0.000 

East 
Caithness 
Cliffs 

Collision 0.366 13.525 0.405 14.296 0.162 13.326 0.238 13.725 

Higher 0.115 8.914 0.400 9.429    0.000 

Lower 0.038 2.971 0.133 3.143    0.000 

Fair Isle 
 

Collision 0.005 0.026 0.007 0.038 0.005 0.026 0.007 0.038 

Higher 0.002 0.017 0.009 0.028    0.000 

Lower 0.001 0.006 0.003 0.009    0.000 

Farne Islands 
 

Collision 0.033 0.000 0.035 0.068 0.014 0.000 0.021 0.035 

Higher 0.010 0.000 0.035 0.045    0.000 

Lower 0.003 0.000 0.012 0.015    0.000 

Forth Islands 
 

Collision 0.029 0.237 0.028 0.294 0.014 0.234 0.021 0.269 

Higher 0.009 0.156 0.030 0.196    0.000 

Lower 0.003 0.052 0.010 0.065    0.000 

Foula 
 

Collision 0.005 0.000 0.000 0.005 0.000 0.000 0.000 0.000 

Higher 0.001 0.000 0.000 0.001    0.000 

Lower 0.000 0.000 0.000 0.000    0.000 
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SPA Impact Adult Immature 

Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual 

Fowlsheugh 
 

Collision 0.086 1.345 0.091 1.521 0.038 1.325 0.056 1.419 

Higher 0.027 0.886 0.091 1.004    0.000 

Lower 0.009 0.295 0.030 0.335    0.000 

Hermaness, 
Saxa Vord 
and Valla 
Field 

Collision 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Higher 0.000 0.000 0.000 0.000    0.000 

Lower 0.000 0.000 0.000 0.000    0.000 

Hoy 
 

Collision 0.005 0.053 0.007 0.064 0.000 0.052 0.000 0.052 

Higher 0.001 0.035 0.004 0.040    0.000 

Lower 0.000 0.012 0.001 0.013    0.000 

Marwick 
Head 
 

Collision 0.005 0.132 0.007 0.144 0.000 0.130 0.000 0.130 

Higher 0.001 0.087 0.004 0.092    0.000 

Lower 0.000 0.029 0.001 0.031    0.000 

North 
Caithness 
Cliffs 

Collision 0.090 1.529 0.105 1.724 0.043 1.507 0.063 1.612 

Higher 0.029 1.008 0.104 1.141    0.000 

Lower 0.010 0.336 0.035 0.380    0.000 

Noss 
 
 

Collision 0.005 0.000 0.007 0.012 0.000 0.000 0.000 0.000 

Higher 0.001 0.000 0.004 0.005    0.000 

Lower 0.000 0.000 0.001 0.002    0.000 

Rousay 
 

Collision 0.014 0.026 0.021 0.062 0.005 0.026 0.007 0.038 

Higher 0.004 0.017 0.017 0.039    0.000 

Lower 0.001 0.006 0.006 0.013    0.000 

St Abb's 
Head to Fast 
Castle 
 

Collision 0.033 0.132 0.035 0.200 0.014 0.130 0.021 0.165 

Higher 0.010 0.087 0.035 0.132    0.000 

Lower 0.003 0.029 0.012 0.044    0.000 

Sumburgh 
Head 
 

Collision 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Higher 0.000 0.000 0.000 0.000    0.000 

Lower 0.000 0.000 0.000 0.000    0.000 

Collision 0.133 5.536 0.154 5.823 0.062 5.455 0.091 5.608 
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SPA Impact Adult Immature 

Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual 

Troup, 
Pennan and 
Lion's Heads 

Higher 0.042 3.649 0.152 3.843    0.000 

Lower 0.014 1.216 0.051 1.281    0.000 

West 
Westray 
 

Collision 0.109 0.158 0.119 0.386 0.048 0.156 0.070 0.273 

Higher 0.034 0.104 0.117 0.256    0.000 

Lower 0.011 0.035 0.039 0.085    0.000 

All Non-SPA 
colonies 

Collision 0.636 1.450 0.707 2.794 0.280 1.429 0.415 2.124 

Higher 0.199 0.956 0.698 1.853    0.000 

Lower 0.066 0.319 0.233 0.618    0.000 
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D.4.6 Gannet 

152. Relevant gannet impacts from Caledonia OWF are presented in  

153. Table D-46..  

Table D-46. Gannet impacts from Caledonia OWF to relevant colonies. The terms “Higher” and “Lower” in the impact column refer to the higher and lower 
distributional response impacts. 

SPA Impact Adult Immature 

Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual 

Fair Isle 
 

Collision 0.002 0.226 0.008 0.237 0.001 0.206 0.007 0.213 

Higher 0.013 0.350 0.093 0.456 0.006 0.318 0.074 0.398 

Lower 0.004 0.117 0.031 0.152 0.002 0.106 0.025 0.133 

Flamborough and Filey 
Coast 
 

Collision 0.006 0.000 0.028 0.035 0.003 0.000 0.021 0.024 

Higher 0.038 0.000 0.318 0.355 0.018 0.000 0.234 0.251 

Lower 0.013 0.000 0.106 0.118 0.006 0.000 0.078 0.084 

Forth Islands 
 

Collision 0.031 2.494 0.143 2.669 0.014 2.267 0.105 2.387 

Higher 0.191 3.855 1.607 5.653 0.088 3.505 1.173 4.766 

Lower 0.064 1.285 0.536 1.884 0.029 1.168 0.391 1.589 

Hermaness, Saxa Vord 
and Valla Field 
 

Collision 0.014 0.202 0.050 0.266 0.006 0.183 0.041 0.231 

Higher 0.083 0.312 0.562 0.958 0.039 0.283 0.458 0.780 

Lower 0.028 0.104 0.187 0.319 0.013 0.094 0.153 0.260 

North Rona and Sula Sgeir 
 

Collision 0.000 0.275 0.002 0.277 0.000 0.250 0.004 0.254 

Higher 0.000 0.425 0.026 0.452 0.000 0.387 0.043 0.430 

Lower 0.000 0.142 0.009 0.151 0.000 0.129 0.014 0.143 

Noss Collision 0.006 0.257 0.020 0.282 0.003 0.233 0.016 0.252 

Higher 0.033 0.397 0.225 0.655 0.016 0.361 0.184 0.560 

Lower 0.011 0.132 0.075 0.218 0.005 0.120 0.061 0.187 

Sule Skerry and Sule Stack 
 

Collision 0.000 0.471 0.001 0.472 0.000 0.428 0.002 0.430 

Higher 0.000 0.728 0.013 0.741 0.000 0.661 0.022 0.683 

Lower 0.000 0.243 0.004 0.247 0.000 0.220 0.007 0.228 

All non-SPA colonies Collision 0.003 2.195 0.016 2.214 0.002 1.995 0.011 2.008 
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SPA Impact Adult Immature 

Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual 

Higher 0.021 3.392 0.174 3.587 0.010 3.084 0.127 3.220 

Lower 0.007 1.131 0.058 1.196 0.003 1.028 0.042 1.073 



   

 

Buchan Offshore Wind 
Appendix 9.4 – Ornithological impact Apportioning, Derivation of Cumulative Impacts and PVA Screening  Page 200 

D.5. West of Orkney 

D.5.1 Guillemot 

154. Impacts to the relevant guillemot SPAs were calculated using the reported displacement 

impacts from the matrix approach, the SPA apportioning factor, an adult ratio of 57% derived 

from Furness (2015) and, for the adults during the breeding season, a sabbatical rate of 7%. 

155. Mortality estimated impacts from the matrix approach during the breeding season were 143.5 

in the lower scenario and 239.2 in the higher scenario, and during the non-breeding season 

26.4 in the lower scenario and 79.1 in the higher scenario (MacArthur Green, 2024). 

Apportioning ratios were derived from (MacArthur Green, 2024). 

156. The resulting corrected displacement rate were then calculated as the following:  

𝐴𝑑𝑢𝑙𝑡 𝑖𝑚𝑝𝑎𝑐𝑡𝑠𝑏𝑟𝑒𝑒𝑑𝑖𝑛𝑔 𝑠𝑒𝑎𝑠𝑜𝑛 = ((𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝐴𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜) ∗ 0.57) ∗ (1 − 0.07) 

𝐴𝑑𝑢𝑙𝑡 𝑖𝑚𝑝𝑎𝑐𝑡𝑠𝑁𝑜𝑛−𝑏𝑟𝑒𝑒𝑑𝑖𝑛𝑔 𝑠𝑒𝑎𝑠𝑜𝑛 = (𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜𝑛) ∗ 0.57 

𝐼𝑚𝑚𝑎𝑡𝑢𝑟𝑒 𝑖𝑚𝑝𝑎𝑐𝑡𝑠 = (𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜𝑛) ∗ (1 − 0.57) 

157. Breeding adult and immature impacts are reported in Table D-47 and Table D-48.  

158. Non-SPA impacts were estimated based on the proportion of non-SPA birds to SPA birds as 

estimated in the breeding season regional population with connectivity to the Proposed 

Offshore Development. For guillemot, the proportion used is 0.99 (see Table 2-2.).  

 

  



   

 

Buchan Offshore Wind 
Appendix 9.4 – Ornithological impact Apportioning, Derivation of Cumulative Impacts and PVA Screening  Page 201 

Table D-47. Adult guillemot impacts from West of Orkney OWF to relevant SPAs and their non-SPA 
estimation. 

 
  

SPA Scenari
o 

Breeding season Non-breeding season Total Non-
SPA 

colonie
s 

Apportionin
g 

Corrected 
Displaceme

nt 

Apportionin
g 

Corrected 
Displaceme

nt 

Buchan 
Ness to 
Colliesto
n Coast 
SPA 

Higher 0.46 
 

34.992 0 0.000 34.99
2 

0.194 

Lower 58.328 0.000 58.32
8 

0.323 

Calf of 
Eday SPA 

Higher 0 0 0.005 0.135 0.135 0.001 

Lower 0 0.403 0.403 0.002 

Copinsay 
SPA 

Higher 0 0 0.027 0.708 0.708 0.004 

Lower 0 2.120 2.120 0.012 

Fair Isle 
SPA 

Higher 0 0 0.027 0.700 0.700 0.004 

Lower 0 2.096 2.096 0.012 

Hoy SPA Higher 0 0 0.013 0.354 0.354 0.002 

Lower 0 1.060 1.060 0.006 

Marwick 
Head 
SPA 

Higher 0 0 0.017 0.459 0.459 0.003 

Lower 0 1.376 1.376 0.008 

Rousay 
SPA 

Higher 0 0 0.011 0.227 0.227 0.001 

Lower 0 0.680 0.680 0.004 

West 
Westray 
SPA 

Higher 0 0 0.042 1.096 1.096 0.006 

Lower 0 3.283 3.283 0.018 
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Table D-48. Immature guillemot impacts from West of Orkney OWF to relevant SPAs and their non-
SPA estimation. 
 

 

  

SPA Scenari
o 

Breeding season Non-breeding season Total Non-
SPA 

colonie
s 

Apportionin
g 

Corrected 
Displaceme

nt 

Apportionin
g 

Corrected 
Displaceme

nt 

Buchan 
Ness to 
Colliesto
n Coast 
SPA 

Higher 0.46 
 

28.384 0 0 28.38
4 

0.157 

Lower 47.314 0 47.31
4 

0.262 

Calf of 
Eday SPA 

Higher 0 0 0.005 0.135 0.135 0.001 

Lower 0 0.403 0.403 0.002 

Copinsay 
SPA 

Higher 0 0 0.027 0.708 0.708 0.004 

Lower 0 2.120 2.120 0.012 

Fair Isle 
SPA 

Higher 0 0 0.027 0.700 0.700 0.004 

Lower 0 2.096 2.096 0.012 

Hoy SPA Higher 0 0 0.013 0.354 0.354 0.002 

Lower 0 1.060 1.060 0.006 

Marwick 
Head 
SPA 

Higher 0 0 0.017 0.459 0.459 0.003 

Lower 0 1.376 1.376 0.008 

Rousay 
SPA 

Higher 0 0 0.011 0.227 0.227 0.001 

Lower 0 0.680 0.680 0.004 

West 
Westray 
SPA 

Higher 0 0 0.042 1.096 1.096 0.006 

Lower 0 3.283 3.283 0.018 
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D.5.2 Razorbill 

159. Impacts to the relevant razorbill SPAs were calculated using the reported displacement 

impacts from the matrix approach, the season specific SPA apportioning factor, an adult ratio 

of 57% derived from Furness (2015) and, for the adults during the breeding season, a 

sabbatical rate of 7%. 

160. Mortality estimated impacts from the matrix approach during the spring migration were 0.8 

in the lower scenario and 2.4 in the higher scenario, during the breeding season 2.5 in the 

lower scenario and 4.2 in the higher scenario, during the autumn migration 0.4 in the lower 

scenario and 2 in the higher scenario, and during the non-breeding season 0.1 in the lower 

scenario and 0.3 in the higher (MacArthur Green, 2024). Apportioning ratios were derived 

from (MacArthur Green, 2024). 

161. The resulting corrected displacement rate were then calculated as the following:  

𝐴𝑑𝑢𝑙𝑡 𝑖𝑚𝑝𝑎𝑐𝑡𝑠𝑏𝑟𝑒𝑒𝑑𝑖𝑛𝑔 𝑠𝑒𝑎𝑠𝑜𝑛 = ((𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝐴𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜) ∗ 0.57) ∗ (1 − 0.07) 

𝐴𝑑𝑢𝑙𝑡 𝑖𝑚𝑝𝑎𝑐𝑡𝑠𝑆𝑝𝑟𝑖𝑛𝑔/𝐴𝑢𝑡𝑢𝑚𝑛 𝑚𝑖𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑟 𝑁𝑜𝑛−𝑏𝑟𝑒𝑒𝑑𝑖𝑛𝑔 𝑠𝑒𝑎𝑠𝑜𝑛

= (𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜𝑛) ∗ 0.57 

𝐼𝑚𝑚𝑎𝑡𝑢𝑟𝑒 𝑖𝑚𝑝𝑎𝑐𝑡𝑠 = (𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜𝑛) ∗ (1 − 0.57) 

162. Breeding adult and immature impacts are reported in Table D-49. and Table D-50. 

respectively.  

163. Non-SPA impacts were estimated based on the proportion of non-SPA birds to SPA birds as 

estimated in the breeding season regional population with connectivity to the Proposed 

Offshore Development. For guillemot, the proportion used is 0.83 (see Table 2-2.). 



   

 

Buchan Offshore Wind 
Appendix 9.4 – Ornithological impact Apportioning, Derivation of Cumulative Impacts and PVA Screening  Page 204 

Table D-49. Adult razorbill impacts from West of Orkney OWF to relevant SPAs and their non-SPA estimation. 
 

  

SPA Scenario Spring migration Breeding season Autumn migration Non-breeding season Total Non-
SPA 

colonies 

Apportioning Disp. Apportioning Disp. Apportioning Disp. Apportioning Disp. 

East Caithness 
Cliffs SPA 

Higher 0.042 0.101 0.342 0.761 0.042 0.084 0.034 0.010 0.956 0.193 

Lower 0.034 0.453 0.029 0.003 0.519 0.105 

Fair Isle SPA Higher 0.003 0.007 0.003 0.008 0.003 0.006 0.003 0.001 0.022 0.004 

Lower 0.002 0.005 0.002 0.000 0.009 0.002 

North 
Caithness 
Cliffs SPA 

Higher 0.005 0.012 0.234 0.522 0.005 0.010 0.005 0.002 0.545 0.110 

Lower 0.004 0.311 0.004 0.001 0.319 0.064 

Troup Pennan 
SPA 

Higher 0.006 0.014 0 0.000 0.006 0.012 0.005 0.002 0.028 0.006 

Lower 0.005 0.000 0.004 0.001 0.010 0.002 

West Westray Higher 0.002 0.005 0.23 0.050 0.002 0.004 0.002 0.001 0.060 0.012 

Lower 0.002 0.030 0.001 0.000 0.033 0.007 
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Table D-50. Immature razorbill impacts from West of Orkney OWF to relevant SPAs and their non-SPA estimation. 
 

 

SPA Scenario Spring migration Breeding season Autumn migration Non-breeding season Total Non-
SPA 

colonies 
Apportioning Disp. Apportioning Disp. Apportioning Disp. Apportioning Disp. 

East Caithness 
Cliffs SPA 

Higher 0.029 0.070 0.342 0.617 0.029 0.058 0.009 0.003 0.747 0.151 

Lower 0.023 0.367 0.020 0.001 0.412 0.083 

Fair Isle SPA Higher 0.002 0.005 0.003 0.006 0.002 0.004 0.001 0.000 0.015 0.003 

Lower 0.002 0.004 0.001 0.000 0.007 0.001 

North 
Caithness 
Cliffs SPA 

Higher 0.004 0.010 0.234 0.423 0.004 0.008 0.001 0.000 0.441 0.089 

Lower 0.003 0.252 0.003 0.000 0.258 0.052 

Troup Pennan 
SPA 

Higher 0.004 0.010 0 0.000 0.004 0.008 0.001 0.000 0.018 0.004 

Lower 0.003 0.000 0.003 0.000 0.006 0.001 

West Westray Higher 0.001 0.002 0.023 0.041 0.001 0.002 0.000 0.000 0.045 0.009 

Lower 0.001 0.024 0.001 0.000 0.026 0.005 

Lower 0.070 0.617 0.058 0.003 0.747 0.151 
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D.5.3 Puffin 

164. In the case of puffin at West of Orkney, all breeding season Impacts were apportioned to Sule 

Skerry and Sule Stack SPA. These results are impacts are reported in Table D-51..  

Table D-51. Adult and immature impacts to puffin at Sule Skerry and Sule Stacks SPA during the 
breeding season. 
 

 

D.5.4 Kittiwake 

165. Relevant kittiwake impacts from West of Orkney OWF are presented in Table D-52.. 

 

 

SPA Stage Scenario Breeding season 
impact 

Non-SPA 
colonies 

Sule Skerry and 
Sule Stack SPA 

Adult Higher 202.298 51.149 

Lower 72.812 18.410 

Immature Higher 177.975 44.999 

Lower 64.058 16.196 
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Table D-52. Kittiwake impacts from West of Orney OWF to relevant colonies. The terms “Higher” and “Lower” in the impact column refer to the higher and lower distributional response impacts. 

SPA Impact Adult Immature 
Spring migration Breeding Season Autumn migration Annual Annual Non-SPA 

estimation 
Spring migration Breeding Season Autumn migration Annual Annual Non-SPA 

estimation 

Buchan Ness to 
Collieston Coast 

Collision 0.525 0.106 0.294 0.925 0.173 0.241 0.105 0.179 0.525 0.098 

Higher 0.264 0.060 0.130 0.453 0.085 0.121 0.059 0.079 0.259 0.049 

Lower 0.089 0.020 0.043 0.152 0.028 0.041 0.019 0.026 0.086 0.016 

Calf of Eday 
 

Collision 0.022 0.021 0.016 0.059 0.011 0.022 0.021 0.016 0.059 0.011 

Higher 0.011 0.012 0.007 0.030 0.006 0.011 0.012 0.007 0.030 0.006 

Lower 0.004 0.004 0.002 0.010 0.002 0.004 0.004 0.002 0.010 0.002 

Cape Wrath 
 

Collision 0.000 2.100 0.000 2.100 0.394 0.022 2.069 0.016 2.107 0.395 

Higher 0.000 1.176 0.000 1.176 0.220 0.011 1.159 0.007 1.177 0.221 

Lower 0.000 0.388 0.000 0.388 0.073 0.004 0.382 0.002 0.388 0.073 

Copinsay 
 

Collision 0.022 0.072 0.016 0.110 0.021 0.022 0.071 0.016 0.109 0.020 

Higher 0.011 0.040 0.007 0.058 0.011 0.011 0.039 0.007 0.058 0.011 

Lower 0.004 0.013 0.002 0.019 0.004 0.004 0.013 0.002 0.019 0.004 

East Caithness 
Cliffs 

Collision 1.684 1.797 0.946 4.427 0.830 0.744 1.770 0.555 3.068 0.575 

Higher 0.847 1.006 0.418 2.271 0.426 0.374 0.991 0.245 1.610 0.302 

Lower 0.285 0.332 0.139 0.756 0.142 0.126 0.327 0.082 0.535 0.100 

Fair Isle 
 

Collision 0.022 0.007 0.016 0.045 0.008 0.022 0.007 0.016 0.045 0.008 

Higher 0.011 0.004 0.007 0.022 0.004 0.011 0.004 0.007 0.022 0.004 

Lower 0.004 0.001 0.002 0.007 0.001 0.004 0.001 0.002 0.007 0.001 

Farne Islands 
 

Collision 0.153 0.000 0.082 0.235 0.044 0.066 0.000 0.049 0.115 0.021 

Higher 0.077 0.000 0.036 0.113 0.021 0.033 0.000 0.022 0.055 0.010 

Lower 0.026 0.000 0.012 0.038 0.007 0.011 0.000 0.007 0.018 0.003 

Forth Islands 
 

Collision 0.131 0.022 0.065 0.219 0.041 0.066 0.022 0.049 0.136 0.026 

Higher 0.066 0.012 0.029 0.107 0.020 0.033 0.012 0.022 0.067 0.013 

Lower 0.022 0.004 0.010 0.036 0.007 0.011 0.004 0.007 0.022 0.004 

Foula 
 

Collision 0.022 0.005 0.000 0.027 0.005 0.000 0.005 0.000 0.005 0.001 

Higher 0.011 0.003 0.000 0.014 0.003 0.000 0.003 0.000 0.003 0.001 

Lower 0.004 0.001 0.000 0.005 0.001 0.000 0.001 0.000 0.001 0.000 

Fowlsheugh 
 

Collision 0.394 0.101 0.228 0.723 0.135 0.175 0.099 0.130 0.404 0.076 

Higher 0.198 0.056 0.101 0.355 0.067 0.088 0.055 0.058 0.201 0.038 

Lower 0.067 0.019 0.034 0.119 0.022 0.030 0.018 0.019 0.067 0.013 

Handa 
 

Collision 0.000 0.430 0.000 0.430 0.081 0.000 0.424 0.000 0.424 0.079 

Higher 0.000 0.241 0.000 0.241 0.045 0.000 0.237 0.000 0.237 0.044 

Lower 0.000 0.079 0.000 0.079 0.015 0.000 0.078 0.000 0.078 0.015 

Hermaness, Saxa 
Vord and Valla 
Field 
 

Collision 0.022 0.001 0.016 0.039 0.007 0.000 0.001 0.000 0.001 0.000 

Higher 0.011 0.000 0.007 0.019 0.004 0.000 0.000 0.000 0.000 0.000 

Lower 0.004 0.000 0.002 0.006 0.001 0.000 0.000 0.000 0.000 0.000 

Hoy 
 

Collision 0.022 0.167 0.016 0.205 0.038 0.000 0.165 0.000 0.165 0.031 

Higher 0.011 0.093 0.007 0.112 0.021 0.000 0.092 0.000 0.092 0.017 

Lower 0.004 0.031 0.002 0.037 0.007 0.000 0.030 0.000 0.030 0.006 

Marwick Head Collision 0.022 0.264 0.016 0.302 0.057 0.000 0.260 0.000 0.260 0.049 

Higher 0.011 0.148 0.007 0.166 0.031 0.000 0.146 0.000 0.146 0.027 

Lower 0.004 0.049 0.002 0.055 0.010 0.000 0.048 0.000 0.048 0.009 

North Caithness 
Cliffs 
 

Collision 0.416 2.862 0.245 3.523 0.660 0.197 2.820 0.147 3.164 0.593 

Higher 0.209 1.603 0.108 1.920 0.360 0.099 1.579 0.065 1.743 0.327 

Lower 0.070 0.529 0.036 0.635 0.119 0.033 0.521 0.022 0.576 0.108 
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SPA Impact Adult Immature 
Spring migration Breeding Season Autumn migration Annual Annual Non-SPA 

estimation 
Spring migration Breeding Season Autumn migration Annual Annual Non-SPA 

estimation 

North Rona and 
Sula Sgeir 
 

Collision 0.000 0.037 0.000 0.037 0.007 0.000 0.036 0.000 0.036 0.007 

Higher 0.000 0.021 0.000 0.021 0.004 0.000 0.020 0.000 0.020 0.004 

Lower 0.000 0.007 0.000 0.007 0.001 0.000 0.007 0.000 0.007 0.001 

Noss 
 

Collision 0.022 0.001 0.016 0.039 0.007 0.000 0.001 0.000 0.001 0.000 

Higher 0.011 0.000 0.007 0.019 0.004 0.000 0.000 0.000 0.000 0.000 

Lower 0.004 0.000 0.002 0.006 0.001 0.000 0.000 0.000 0.000 0.000 

Rousay 
 

Collision 0.066 0.046 0.049 0.161 0.030 0.022 0.045 0.016 0.084 0.016 

Higher 0.033 0.026 0.022 0.080 0.015 0.011 0.025 0.007 0.044 0.008 

Lower 0.011 0.009 0.007 0.027 0.005 0.004 0.008 0.002 0.014 0.003 

St Abb's Head to 
Fast Castle 
 

Collision 0.153 0.000 0.082 0.235 0.044 0.066 0.000 0.049 0.115 0.021 

Higher 0.077 0.000 0.036 0.113 0.021 0.033 0.000 0.022 0.055 0.010 

Lower 0.026 0.000 0.012 0.038 0.007 0.011 0.000 0.007 0.018 0.003 

Sumburgh Head Collision 0.000 0.009 0.000 0.009 0.002 0.000 0.008 0.000 0.008 0.002 

Higher 0.000 0.005 0.000 0.005 0.001 0.000 0.005 0.000 0.005 0.001 

Lower 0.000 0.002 0.000 0.002 0.000 0.000 0.002 0.000 0.002 0.000 

Troup, Pennan 
and Lion's Heads 

Collision 0.612 0.120 0.359 1.091 0.205 0.284 0.118 0.212 0.615 0.115 

Higher 0.308 0.067 0.158 0.534 0.100 0.143 0.066 0.094 0.303 0.057 

Lower 0.104 0.022 0.053 0.179 0.033 0.048 0.022 0.031 0.101 0.019 

West Westray Collision 0.503 0.294 0.277 1.074 0.201 0.219 0.290 0.163 0.671 0.126 

Higher 0.253 0.165 0.122 0.540 0.101 0.110 0.162 0.072 0.344 0.065 

Lower 0.085 0.054 0.041 0.180 0.034 0.037 0.054 0.024 0.115 0.021 
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D.5.5 Gannet 

166. Relevant gannet impacts from West of Orkney OWF are presented in Table D-53.. 

Table D-53. Gannet impacts from West of Orkney OWF to relevant colonies. The terms “Higher” and “Lower” in the impact column refer to the higher and 
lower distributional response impacts. 

SPA Impact Adult Immature 
Spring 

migration 
Breeding 
Season 

Autumn 
migration 

Annual Annual 
Non-SPA 

estimation 

Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual Annual 
Non-SPA 

estimation 

Fair Isle 
 

Collision 0.045 0.000 0.108 0.153 0.010 0.021 0.000 0.086 0.107 0.007 

Higher 0.064 0.000 0.402 0.466 0.030 0.030 0.000 0.320 0.350 0.023 

Lower 0.022 0.000 0.134 0.156 0.010 0.010 0.000 0.107 0.117 0.008 

Flamborough and Filey 
Coast 
 

Collision 0.126 0.000 0.371 0.498 0.033 0.059 0.000 0.273 0.332 0.022 

Higher 0.180 0.000 1.378 1.557 0.102 0.084 0.000 1.014 1.098 0.072 

Lower 0.062 0.000 0.461 0.523 0.034 0.029 0.000 0.339 0.368 0.024 

Forth Islands 
 

Collision 0.639 0.000 1.878 2.517 0.165 0.295 0.000 1.370 1.666 0.109 

Higher 0.908 0.000 6.974 7.882 0.515 0.420 0.000 5.088 5.508 0.360 

Lower 0.313 0.000 2.333 2.646 0.173 0.145 0.000 1.702 1.847 0.121 

Hermaness, Saxa Vord 
and Valla Field 
 

Collision 0.279 0.000 0.657 0.937 0.061 0.130 0.000 0.535 0.664 0.043 

Higher 0.397 0.000 2.440 2.837 0.185 0.184 0.000 1.985 2.169 0.142 

Lower 0.137 0.000 0.816 0.953 0.062 0.064 0.000 0.664 0.728 0.048 

North Rona and Sula Sgeir 
 

Collision 0.000 0.000 0.031 0.031 0.002 0.000 0.000 0.051 0.051 0.003 

Higher 0.000 0.000 0.115 0.115 0.008 0.000 0.000 0.188 0.188 0.012 

Lower 0.000 0.000 0.038 0.038 0.003 0.000 0.000 0.063 0.063 0.004 

Noss Collision 0.112 0.000 0.263 0.375 0.025 0.052 0.000 0.214 0.266 0.017 

Higher 0.160 0.000 0.976 1.135 0.074 0.074 0.000 0.796 0.870 0.057 

Lower 0.055 0.000 0.326 0.381 0.025 0.025 0.000 0.266 0.292 0.019 

St Kilda 
 

Collision 0.000 0.000 0.201 0.201 0.013 0.000 0.000 0.327 0.327 0.021 

Higher 0.000 0.000 0.746 0.746 0.049 0.000 0.000 1.215 1.215 0.079 

Lower 0.000 0.000 0.250 0.250 0.016 0.000 0.000 0.406 0.406 0.027 

Sule Skerry and Sule Stack 
 

Collision 0.000 17.474 0.015 17.489 1.143 0.000 15.885 0.026 15.911 1.040 

Higher 0.000 8.861 0.057 8.918 0.583 0.000 8.055 0.095 8.150 0.533 
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SPA Impact Adult Immature 
Spring 

migration 
Breeding 
Season 

Autumn 
migration 

Annual Annual 
Non-SPA 

estimation 

Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual Annual 
Non-SPA 

estimation 

Lower 0.000 2.970 0.019 2.989 0.195 0.000 2.700 0.032 2.732 0.179 
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D.6. Salamander 

D.6.1 Guillemot 

167. Impacts to the relevant guillemot SPAs were calculated using the reported displacement 

impacts from the matrix approach, the SPA apportioning factor. All impacts were assumed to 

be apportioned to adults and no sabbatical rate was applied to the resulting impacts. 

168. Mortality estimated impacts from the matrix approach during the breeding season were 65.09 

in the lower scenario and 108.48 in the higher scenario, and during the non-breeding season 

70.67 in the lower scenario and 212.02 in the higher scenario (NIRAS Group (UK), 2024a). 

Apportioning ratios were derived from (NIRAS Group (UK), 2024b). 

169. The resulting corrected displacement rate were then calculated as the following:  

𝐴𝑑𝑢𝑙𝑡𝑠 𝑖𝑚𝑝𝑎𝑐𝑡𝑠 = 𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜 

170. Breeding adult impacts are reported in Table D-54.. Immatures impacts were set to zero. 

171. Non-SPA impacts were estimated based on the proportion of non-SPA birds to SPA birds as 

estimated in the breeding season regional population with connectivity to the Proposed 

Offshore Development. For guillemot, the proportion used is 0.99 (see Table 2-2.).  

Table D-54. Adult guillemot impacts from Salamander OWF to relevant SPAs and their non-SPA 
estimation. 

 

  

SPA Scenari
o 

Breeding season Non-breeding season Total Non-
SPA 

colonie
s 

Apportioni
ng 

Corrected 
Displaceme

nt 

Apportioni
ng 

Corrected 
Displaceme

nt 

Buchan 
Ness to 
Colliesto
n Coast 
SPA 

Higher 0.757 82.087 0.220 46.560 128.64
6 

0.712 

Lower 49.254 15.519 64.773 0.359 

Troup, 
Pennan 
and 
Lion's 
Heads 

Higher 0.228 24.701 0.178 37.655 62.356 0.345 

Lower 14.821 12.551 27.372 0.152 
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D.6.2 Razorbill 

172. Impacts to the relevant razorbill SPAs were calculated using the reported displacement 

impacts from the matrix approach, the SPA apportioning factor. All impacts were assumed to 

be apportioned to adults and no sabbatical rate was applied to the resulting impacts.  

173. Mortality estimated impacts from the matrix approach during the breeding season were 6.01 

in the lower scenario and 10.02 in the higher scenario, and during the non-breeding season 

2.9 in the lower scenario and 8.71 in the higher scenario (NIRAS Group (UK), 2024a). 

Apportioning ratios were derived from (NIRAS Group (UK), 2024b). No impacts were presented 

for the spring and autumn migration separately. 

174. The resulting corrected displacement rate were then calculated as the following:  

𝐴𝑑𝑢𝑙𝑡𝑠 𝑖𝑚𝑝𝑎𝑐𝑡𝑠 = 𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜 

175. Breeding adult impacts are reported in Table D-55.. Immatures impacts were set to zero. 

Table D-55. Adult razorbill impacts from Salamander OWF to relevant colonies. 

 

  

SPA Scenario Breeding season Non-breeding season Total 

Apportioning Displacement Apportioning Displacement 

East Caithness 
Cliffs SPA 

Higher 0 0.000 0.034 0.299 0.299 

Lower 0.000 0.099 0.099 

Troup, Pennan 
and Lion's 
Heads SPA 

Higher 0.155 1.557 0.005 0.042 1.599 

Lower 0.934 0.014 0.948 

Non-SPA 
colonies 

Higher 0.098 0.977 0.027 0.239 1.216 

Lower 0.586 0.080 0.666 
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D.6.3 Puffin 

176. Impacts to the relevant puffin SPAs were calculated using the reported displacement impacts 

from the matrix approach, the SPA apportioning factor. All impacts were assumed to be 

apportioned to adults and no sabbatical rate was applied to the resulting impacts.  

177. Mortality estimated impacts from the matrix approach during the breeding season were 6.43 

in the lower scenario and 10.71 in the higher scenario (NIRAS Group (UK), 2024a). 

Apportioning ratios were derived from (NIRAS Group (UK), 2024b). 

178. The resulting corrected displacement rate were then calculated as the following:  

𝐴𝑑𝑢𝑙𝑡𝑠 𝑖𝑚𝑝𝑎𝑐𝑡𝑠 = 𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜 

179. Breeding adult impacts are reported in Table D-56.. Immatures impacts were set to zero. 

Table D-56. Adult breeding season puffin impacts from Salamander OWF to relevant colonies. 

 

D.6.4 Herring gull 

180. Salamander reported impact to herring gull Troup Pennan and Lion’s Heads SPA and non-SPA 

colonies only during the non-breeding season, no impacts were reported during the breeding 

season. All impacts were attributed to breeding adults. A total of 5.06 collisions were 

estimated during the non-breeding season. 

181. The final impacts were estimated by:  

𝐴𝑑𝑢𝑙𝑡 𝑖𝑚𝑝𝑎𝑐𝑡𝑠 = ((𝐶𝑜𝑙𝑙𝑖𝑠𝑖𝑜𝑛 ∗ 𝐴𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜) ∗ 0.48) 

𝐼𝑚𝑚𝑎𝑡𝑢𝑟𝑒 𝑖𝑚𝑝𝑎𝑐𝑡𝑠 = (𝐶𝑜𝑙𝑙𝑖𝑠𝑖𝑜𝑛 ∗ 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜) ∗ (1 − 0.48) 

182. Final relevant impacts are reported in Table D-57.. 

183. Impacts to non-SPA colonies were separately specified, so no additional calculation was 

needed to estimate these impacts. 

SPA Scenario Breeding season 

Apportioning Displacement 

Cape Wrath SPA Higher 0.008 0.080 

Lower 0.048 

Fair Isle SPA Higher 0.024 0.257 

Lower 0.154 

Forth Islands SPA Higher 0.356 3.808 

Lower 2.287 

Hoy SPA Higher 0.002 0.025 

Lower 0.015 

North Caithness Cliffs SPA Higher 0.019 0.200 

Lower 0.120 

Sule Skerry and Sule Stack SPA Higher 0.145 1.557 

Lower 0.935 

Non-SPA colonies Higher 0.032 0.347 

Lower 0.208 
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Table D-57. Adult non-breeding season herring gull impacts from Salamander OWF to relevant 
colonies. 

SPA Stage Apportioning ratio Impact 

Troup, Pennan and Lion's 
Heads SPA 

Adult 0.058 0.293 

Immature 0 

Non-SPA colonies Adult 0.028 0.144 

Immature 0 

 

D.6.5 Kittiwake 

184. Relevant kittiwake impacts from Salamander OWF are presented in Table D-58.. 

D.6.6 Gannet 

185. Relevant gannet impacts from Salamander OWF are presented in Table D-59.. 
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Table D-58. Kittiwake impacts from Salamander OWF to relevant colonies. The terms “Higher” and “Lower” in the impact column refer to the higher and 
lower distributional response impacts. 

SPA Impact Adult Immature 

Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual 

Buchan Ness 
to Collieston 
Coast 
 

Collision 0.007 5.090 0.026 5.122 0.003 2.262 0.015 2.280 

Higher  11.601 0.048 11.648  5.156 0.021 5.177 

Lower  3.866 0.016 3.882  3.866 0.007 3.873 

Calf of Eday 
 

Collision 0.000 0.005 0.002 0.007 0.000 0.002 0.001 0.003 

Higher  0.012 0.003 0.014  0.005 0.001 0.006 

Lower  0.004 0.001 0.005  0.004 0.000 0.004 

Cape Wrath 
 

Collision 0.000 0.038 0.000 0.038 0.000 0.017 0.002 0.018 

Higher  0.086 0.001 0.086  0.038 0.001 0.039 

Lower  0.029 0.000 0.029  0.029 0.000 0.029 

Copinsay 
 

Collision 0.000 0.020 0.001 0.022 0.000 0.009 0.001 0.010 

Higher  0.046 0.003 0.049  0.021 0.001 0.022 

Lower  0.015 0.001 0.016  0.015 0.000 0.016 

East 
Caithness 
Cliffs 
 

Collision 0.022 0.726 0.082 0.830 0.010 0.323 0.048 0.380 

Higher  1.654 0.153 1.807  0.735 0.067 0.802 

Lower  0.551 0.051 0.602  0.551 0.022 0.574 

Fair Isle 
 

Collision 0.000 0.005 0.002 0.007 0.000 0.002 0.001 0.003 

Higher  0.012 0.003 0.015  0.005 0.001 0.006 

Lower  0.004 0.001 0.005  0.004 0.000 0.004 

Farne Islands 
 

Collision 0.002 0.071 0.007 0.080 0.001 0.032 0.004 0.037 

Higher  0.162 0.013 0.175  0.072 0.006 0.078 

Lower  0.054 0.004 0.058  0.054 0.002 0.056 

Forth Islands 
 

Collision 0.002 0.107 0.006 0.115 0.001 0.047 0.004 0.052 

Higher  0.243 0.012 0.255  0.108 0.005 0.113 

Lower  0.081 0.004 0.085  0.081 0.002 0.083 

Foula Collision 0.000 0.003 0.001 0.004 0.000 0.001 0.000 0.002 
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SPA Impact Adult Immature 

Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual 

 Higher  0.007 0.001 0.008  0.003 0.001 0.004 

Lower  0.002 0.000 0.003  0.002 0.000 0.002 

Fowlsheugh 
 

Collision 0.005 1.045 0.019 1.069 0.002 0.464 0.011 0.478 

Higher  2.381 0.035 2.417  1.058 0.016 1.074 

Lower  0.794 0.012 0.805  0.794 0.005 0.799 

Handa 
 

Collision 0.000 0.038 0.000 0.038 0.000 0.017 0.000 0.017 

Higher  0.086 0.000 0.086  0.038 0.000 0.038 

Lower  0.029 0.000 0.029  0.029 0.000 0.029 

Hoy 
 

Collision 0.000 0.004 0.001 0.005 0.000 0.002 0.000 0.002 

Higher  0.009 0.002 0.011  0.004 0.001 0.005 

Lower  0.003 0.001 0.004  0.003 0.000 0.003 

Marwick 
Head 

Collision 0.000 0.012 0.001 0.014 0.000 0.005 0.001 0.006 

Higher  0.028 0.002 0.030  0.012 0.001 0.013 

Lower  0.009 0.001 0.010  0.009 0.000 0.010 

North 
Caithness 
Cliffs 

Collision 0.005 0.109 0.021 0.135 0.002 0.048 0.012 0.063 

Higher  0.248 0.038 0.286  0.110 0.017 0.127 

Lower  0.083 0.013 0.095  0.083 0.006 0.088 

Noss Collision 0.000 0.001 0.001 0.002 0.000 0.000 0.001 0.001 

Higher  0.002 0.002 0.004  0.001 0.001 0.002 

Lower  0.001 0.001 0.001  0.001 0.000 0.001 

Rousay Collision 0.001 0.005 0.004 0.010 0.000 0.002 0.002 0.005 

Higher  0.012 0.007 0.018  0.005 0.003 0.008 

Lower  0.004 0.002 0.006  0.004 0.001 0.005 

St Abb's 
Head to Fast 
Castle 

Collision 0.002 0.106 0.007 0.114 0.001 0.047 0.004 0.052 

Higher  0.241 0.013 0.254  0.107 0.006 0.113 

Lower  0.080 0.004 0.085  0.080 0.002 0.082 

Sumburgh 
Head 

Collision 0.000 0.008 0.000 0.008 0.000 0.004 0.000 0.004 

Higher  0.019 0.000 0.019  0.008 0.000 0.009 

Lower  0.006 0.000 0.006  0.006 0.000 0.006 

Collision 0.008 1.663 0.030 1.701 0.004 0.739 0.018 0.760 
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SPA Impact Adult Immature 

Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual 

Troup, 
Pennan and 
Lion's Heads 

Higher  3.790 0.056 3.846  1.684 0.025 1.709 

Lower  1.263 0.019 1.282  1.263 0.008 1.271 

West 
Westray 

Collision 0.006 0.034 0.025 0.065 0.003 0.015 0.014 0.032 

Higher  0.076 0.046 0.122  0.034 0.020 0.054 

Lower  0.025 0.015 0.041  0.025 0.007 0.032 

All non-SPA 
colonies 

Collision 0.037 0.974 0.143 1.154 0.016 0.433 0.084 0.533 

Higher  2.219 0.265 2.484  0.986 0.117 1.103 

Lower  0.739 0.088 0.828  0.739 0.039 0.778 
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Table D-59. Gannet impacts from Salamander OWF to relevant colonies. The terms “Higher” and “Lower” in the impact column refer to the higher and 
lower distributional response impacts. 

SPA Impact Adult Immature 

Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual 

Fair Isle 
 

Collision 0.013 0.007 0.021 0.041 0.006 0.103 0.017 0.126 

Higher 0.251 0.195 0.000 0.446     

Lower 0.083 0.065 0.000 0.148     

Forth Islands 
 

Collision 0.181 0.145 0.375 0.701 0.084 2.245 0.273 2.602 

Higher 3.545 4.257 0.000 7.802     

Lower 1.180 1.417 0.000 2.598     

Hermaness, Saxa Vord 
and Valla Field 
 

Collision 0.080 0.014 0.132 0.225 0.037 0.216 0.107 0.359 

Higher 1.556 0.409 0.000 1.966     

Lower 0.518 0.136 0.000 0.654     

North Rona and Sula Sgeir 
 

Collision 0.000 0.007 0.006 0.013 0.000 0.103 0.010 0.113 

Higher 0.000 0.195 0.000 0.195     

Lower 0.000 0.065 0.000 0.065     

Noss Collision 0.032 0.011 0.053 0.095 0.015 0.166 0.043 0.223 

Higher 0.624 0.315 0.000 0.939     

Lower 0.208 0.105 0.000 0.313     

Sule Skerry and Sule Stack 
 

Collision 0.000 0.009 0.003 0.012 0.000 0.137 0.005 0.142 

Higher 0.000 0.259 0.000 0.259     

Lower 0.000 0.086 0.000 0.086     

All non-SPA colonies Collision 0.020 0.001 0.040 0.061 0.009 0.020 0.030 0.059 

Higher 0.383 0.038 0.000 0.421     

Lower 0.128 0.013 0.000 0.140     



   

 

Buchan Offshore Wind 
Appendix 9.4 – Ornithological impact Apportioning, Derivation of Cumulative Impacts and PVA Screening  Page 219 

D.7. Cenos 

D.7.1 Guillemot 

186. In (HiDef, 2024a), it is reported that no impacts to relevant SPA were estimated during the 

breeding season. While non-breeding displacement impacts were estimated to be 50 

mortalities in the lower scenario of the displacement matrix, and 150 in the higher scenario. 

As no guillemot SPA had connectivity to the site these impacts were not apportioned to species 

SPAs, but rather to the breeding adult guillemot regional population. As such, in this 

cumulative assessment impacts from Cenos were added to the total regional population. 

D.7.2 Razorbill 

187. Razorbill were not assessed within Cenos’ Environmental Impact Assessment.  

D.7.3 Puffin 

188. Impacts to Forth Islands SPAs were calculated using the reported displacement impacts from 

the matrix approach, the season specific SPA apportioning factor, an adult ratio of 65% as 

reported in (HiDef, 2024b) and, for the adults during the breeding season, a sabbatical rate of 

7%. 

189. Mortality estimated impacts from the matrix approach during the breeding season were 3.978 

in the lower scenario and 6.63 in the higher scenario (HiDef, 2024a).  

190. The resulted corrected displacement rate were then calculated as the following:  

𝐴𝑑𝑢𝑙𝑡 𝑖𝑚𝑝𝑎𝑐𝑡𝑠𝑏𝑟𝑒𝑒𝑑𝑖𝑛𝑔 𝑠𝑒𝑎𝑠𝑜𝑛 = (𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 0.65) ∗ (1 − 0.07) 

𝐼𝑚𝑚𝑎𝑡𝑢𝑟𝑒 𝑖𝑚𝑝𝑎𝑐𝑡𝑠 = (𝑀𝑎𝑡𝑟𝑖𝑥 𝑜𝑢𝑡𝑝𝑢𝑡 ∗ 𝑎𝑝𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜𝑛) ∗ (1 − 0.65) 

191. Breeding adult and immature impacts are reported in Table D-60.. 

192. Non-SPA impacts were estimated based on the proportion of non-SPA birds to SPA birds as 

estimated in the breeding season regional population with connectivity to the Proposed 

Offshore Development. For puffin the proportion used is 0.80 (see Table 2-2.).  

Table D-60. Adult and immature breeding season puffin impacts from Cenos OWF to Forth Islands 
SPA and the non-SPA estimation. 
 

 

D.7.4 Kittiwake 

193. Relevant kittiwake impacts from Cenos OWF are presented in Table D-61.. 

D.7.5 Gannet 

Relevant gannet impacts from Cenos OWF are presented in Table D-62.. 

SPA Stage Scenario Breeding season 
impact 

Non-SPA 
colonies 

Forth Islands SPA Adult Higher 1.683 0.426 

Lower 1.010 0.255 

Immature Higher 0.906 0.229 

Lower 0.544 0.138 
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Table D-61. Kittiwake impacts from Cenos OWF to relevant colonies. The terms “Higher” and “Lower” in the impact column refer to the higher and lower 
distributional response impacts. 
 

 

SPA Impact Adult Immature 
Spring 

migration 
Breeding 
Season 

Autumn 
migration 

Annual Annual Non-
SPA 

estimation 

Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual Annual 
Non-SPA 

estimation 

Buchan Ness to 
Collieston Coast 

Collision 0.104 1.094 0.095 1.292 0.242 0.047 0.064 0.056 0.166 0.031 

Higher 0.018 0.256 0.016 0.291 0.054 0.008 0.015 0.010 0.033 0.006 

Lower 0.006 0.085 0.005 0.097 0.018 0.003 0.005 0.003 0.011 0.002 

East Caithness 
Cliffs 

Collision 0.380 0.889 0.284 1.552 0.291 0.171 0.052 0.167 0.389 0.073 

Higher 0.066 0.208 0.049 0.324 0.061 0.030 0.012 0.029 0.071 0.013 

Lower 0.022 0.069 0.016 0.108 0.020 0.010 0.004 0.010 0.024 0.004 

Forth Islands Collision 0.035 0.410 0.032 0.476 0.089 0.016 0.024 0.019 0.058 0.011 

Higher 0.006 0.096 0.005 0.108 0.020 0.003 0.006 0.003 0.012 0.002 

Lower 0.002 0.032 0.002 0.036 0.007 0.001 0.002 0.001 0.004 0.001 

Fowlsheugh 
 

Collision 0.104 1.573 0.095 1.771 0.332 0.047 0.092 0.056 0.194 0.036 

Higher 0.018 0.368 0.016 0.403 0.075 0.008 0.022 0.010 0.039 0.007 

Lower 0.006 0.123 0.005 0.134 0.025 0.003 0.007 0.003 0.013 0.002 

North Caithness 
Cliffs  

Collision 0.104 0.274 0.063 0.440 0.082 0.047 0.016 0.037 0.100 0.019 

Higher 0.018 0.064 0.011 0.093 0.017 0.008 0.004 0.006 0.018 0.003 

Lower 0.006 0.021 0.004 0.031 0.006 0.003 0.001 0.002 0.006 0.001 

St Abb's Head to 
Fast Castle 

Collision 0.035 0.342 0.032 0.408 0.076 0.016 0.020 0.019 0.054 0.010 

Higher 0.006 0.080 0.005 0.092 0.017 0.003 0.005 0.003 0.011 0.002 

Lower 0.002 0.027 0.002 0.031 0.006 0.001 0.002 0.001 0.004 0.001 

Troup, Pennan 
and Lion's Heads 

Collision 0.138 0.821 0.095 1.053 0.197 0.062 0.048 0.056 0.166 0.031 

Higher 0.024 0.192 0.016 0.233 0.044 0.011 0.011 0.010 0.032 0.006 

Lower 0.008 0.064 0.005 0.078 0.015 0.004 0.004 0.003 0.011 0.002 

West Westray 
 

Collision 0.104 0.000 0.095 0.198 0.037 0.047 0.000 0.056 0.102 0.019 

Higher 0.018 0.000 0.016 0.035 0.006 0.008 0.000 0.010 0.018 0.003 

Lower 0.006 0.000 0.005 0.012 0.002 0.003 0.000 0.003 0.006 0.001 
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Table D-62. Gannet impacts from Cenos OWF to relevant colonies. The terms “Higher” and “Lower” in the impact column refer to the higher and lower 
distributional response impacts. 
 

SPA Impact Adult Immature 
Spring 

migration 
Breeding 
Season 

Autumn 
migration 

Annual Annual 
Non-SPA 

estimation 

Spring 
migration 

Breeding 
Season 

Autumn 
migration 

Annual Annual 
Non-SPA 

estimation 

Fair Isle 
 

Collision 0.059 0.452 0.048 0.559 0.037 0.028 0.010 0.048 0.086 0.006 

Higher 0.204 0.120  0.324 0.021 0.128 0.003  0.130 0.009 

Lower 0.038 0.040 0.030 0.108 0.007 0.018 0.001 0.025 0.043 0.003 

Flamborough and Filey 
Coast 
 

Collision 0.177 0.000 0.084 0.262 0.017 0.084 0.000 0.084 0.168 0.011 

Higher 0.498 0.000  0.498 0.033 0.275 0.000  0.275 0.018 

Lower 0.113 0.000 0.053 0.166 0.011 0.053 0.000 0.039 0.092 0.006 

Forth Islands 
 

Collision 1.223 12.066 0.572 13.860 0.906 0.575 0.274 0.572 1.421 0.093 

Higher 3.418 3.201  6.618 0.433 1.884 0.073  1.957 0.128 

Lower 0.776 1.067 0.363 2.206 0.144 0.365 0.024 0.263 0.652 0.043 

Hermaness, Saxa Vord 
and Valla Field 
 

Collision 0.217 0.905 0.175 1.297 0.085 0.102 0.021 0.175 0.298 0.019 

Higher 0.747 0.240  0.987 0.065 0.468 0.005  0.473 0.031 

Lower 0.138 0.080 0.111 0.329 0.022 0.065 0.002 0.091 0.158 0.010 

North Rona and Sula Sgeir 
 

Collision 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Higher 0.000 0.000  0.000 0.000 0.055 0.000  0.055 0.004 

Lower 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.018 0.018 0.001 

Noss Collision 0.138 0.754 0.128 1.020 0.067 0.065 0.017 0.128 0.210 0.014 

Higher 0.506 0.200  0.706 0.046 0.323 0.005  0.327 0.021 

Lower 0.088 0.067 0.081 0.235 0.015 0.041 0.002 0.066 0.109 0.007 

St Kilda 
 

Collision 0.000 0.000 0.077 0.077 0.005 0.000 0.000 0.077 0.077 0.005 

Higher 0.147 0.000  0.147 0.010 0.240 0.000  0.240 0.016 

Lower 0.000 0.000 0.049 0.049 0.003 0.000 0.000 0.080 0.080 0.005 

Sule Skerry and Sule Stack 
 

Collision 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Higher 0.000 0.000  0.000 0.000 0.055 0.000  0.055 0.004 

Lower 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.018 0.018 0.001 


