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Defined term

Definition

Array Area

The Array Area is the area in which the Offshore Generation
Assets will be located.

Limited (AOWFL)

Ayre Offshore Wind Farm

A Special Purpose Vehicle (SPV) (legal entity) for the
purpose of developing the Project. AOWFL are the Applicant
for the Offshore Application.

Barrier Effects

The effect by which a bird has to make longer transits
between a breeding or roosting location to an area of
foraging. An Offshore Wind Farm (OWF) could act as a
barrier in which a species has to fly around to reach the
other side, some species are unlikely to travel through or
over.

Collision

The effect by which a bird, or bat, may be impacted by
direct collision. Birds passing through an OWF are at risk of
colliding with the Wind Turbines (moving and stationary
parts).

Digital Aerial Surveys
(DAS)

A method for undertaking baseline ornithological and
marine mammal data collection surveys. Usually undertaken
over a period of 24 months.

Displacement An impact that occurs when a bird is forced away from an
area of habitual usage. This can be temporary (i.e. a ship
moving) or permeant (i.e. the placement of offshore
infrastructure).

Effect Term used to express the consequence of an impact i.e. the

result of change or changes on specific environmental
resources or receptors. The significance of an effect is
determined by correlating the magnitude of the impact with
the importance, or sensitivity of the receptor or resource in
accordance with defined significance criteria.

Environmental Impact
Assessment (EIA)

Assessment of the potential likely significant effects of the
Proposed Development on the physical, biological, and
human environment during construction, Operation and
Maintenance (O&M) and decommissioning.

Export Cable Corridor

The area seaward of Mean High Water Springs (MHWS),
which connects the Array Area with the Landfall area within
which the Offshore Export Cables will be installed.

Habitats Regulations

A term that refers to the collective legislation that
translates the Habitats Directive into specific legal
obligations in Scotland, namely: the Conservation (Natural
Habitats, &c.) Regulations 1994; the Conservation of
Habitats and Species Regulations 2017; and the
Conservation of Offshore Marine Habitats and Species
Regulations 2017 (in each case as amended).

Habitats Regulations
Appraisal (HRA)

An assessment carried out under the Habitats Regulations
to determine if a plan or project could adversely affect the
integrity of a European site.

Impact

A change caused by an action that occurs during a project’s
lifetime.

TWP-AYR-RPS-OFE-RPT-00023
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Defined term Definition

Inter-Array Cables (IAC) Cables which link the Wind Turbines to each other and with
the Offshore Substation Platforms (OSPs).

Inter-Related Effects The potential effects of multiple impacts from the
construction, O&M and decommissioning of the Project,
affecting one receptor.

Interconnector Cables Cables which will connect individual OSPs to each other to
provide redundancy against cable failure elsewhere.

Landfall The area in which the Offshore Export Cables make landfall
and is also the transitional area between the Offshore
Transmission Assets and the Onshore Transmission Assets.
Located in the intertidal area (see definition above) at
Sinclair’s Bay.

Likely Significant Effect An effect that has the potential to occur as a result of the
(LSE) Proposed Development as determined by the AA.

Morphology Term used to describe channel form and its process of
change in shape and direction over time

Offshore Export Cables Subsea cables used to transmit electricity generated
offshore by the Wind Turbines from the OSPs to shore. The
Transition Joint Bay (TJB) is the location where the Offshore
Export Cables terminate, and the onshore cabling begins.

Offshore Substation OSPs comprise the support structure, topside and electrical
Platform(s) (OSPs) components used for collecting and/or converting electricity
generated by the wind turbines for transmission by the
Offshore Export Cables.

Operation and The phase of the Proposed Development following
Maintenance (O&M) completion of construction. This phase of development
includes routine inspections, repairs and replacement of
infrastructure and equipment (including Interconnector
Cables and IACs), scour protection replenishment or
replacement, major component replacement, painting
and/or other coating works, removal of marine growth, and
replacement of access ladders.

Proposed Development Term used to define the Offshore Infrastructure associated
with the Project seaward of MHWS for which consent is
being sought. Further details of the parameters are included
in Volume 1, Chapter 3: Project Description.

Qualifying Features The features for which a European Site has been officially
designated to protect.

Scottish Offshore and These include territorial waters extending 12 nautical miles

Territorial Waters from the low water line along the coast, waters as defined

in the Scottish Adjacent Waters Boundaries Order 1999, the
Scottish Zone of the UK Exclusive Economic Zone, and
waters included in the Scottish Offshore Marine Region.

Scottish Territorial Seas The territorial waters of Scotland that extend out to 12 nm.

Scour Protection Protective materials installed to avoid sediment being
eroded away from the base of the foundations and/or
buried subsea cable due to the flow of water.

Statutory Nature A statutory adviser to the UK and Scottish Governments on
Conservation Body (SNCB) | Scottish, UK and international nature conservation.
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Defined term Definition

Study Area For each environmental topic, the baseline environment will
be characterised, and the potential environmental impacts
will be described within a topic-specific study area. Specific
study areas are defined for each topic and are based on the
maximum spatial extent across which potential impacts of
the Project may be experienced by the relevant receptors
(i.e. Zone of Influence).

Thistle Wind Partners The Joint Venture (JV) of DEME Concessions, Qair Marine,
(TWP) and Aspiravi International that have partnered to develop
the Project.

Wind Turbines Structures comprising of a tubular tower, rotor blades, and
a nacelle which houses the Wind Turbine generator.
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Acronyms
Acronym Definition
DAS Digital Aerial Surveys
EIA Environmental Impact Assessment
IAC Inter-Array Cable
IBM Individual-Based Model
LSE Likely Significant Effect
MRSea Marine Renewables Strategic Environmental Assessment
o&M Operation and Maintenance
OLA Option Lease Area
OSP Offshore Substation Platform
OWF Offshore Wind Farm
POA Plan Option Area
SMP Sectoral Marine Plan
SNCB Statutory Nature Conservation Body
UK United Kingdom
VOR Valued Ornithological Receptor

Table of Units

Units Definition

km Kilometre

km? Square kilometre
m Metre

nm Nautical mile

% Percent
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Introduction

This Offshore Ornithology Technical Report presents the predicted
displacement impacts for the offshore elements of the Ayre Offshore
Wind Farm (hereafter referred to as the ‘Proposed Development’).

The Site Boundary of the Proposed Development covers the Array Area
and Export Cable Corridor. The Array Area is located approximately 22 km
off the Orkney coast at its closest point, covers an area of 200 km? and
will comprise of Wind Turbines (floating or fixed), Inter-Array Cables (IACs),
Subsea Collectors, Offshore Substation Platforms (OSPs), Interconnector
Cables and any necessary scour/cable protection. The Export Cable
Corridor consists of up to four Offshore Export Cables which make
Landfall at Sinclair’s Bay, Caithness.

The Offshore Ornithology Study Area has been used to inform this
displacement report. The Offshore Ornithology Study Area is comprised
of two component areas (Figure 1.1):

e Array Area Study Area: consisting of the NE2 Plan Option Area (POA)
plus a 12 km buffer; and

e Export Cable Corridor Study Area: consisting of the Export Cable
Corridor route plus a 10 km buffer up to MHWS.

Seabirds can be impacted by offshore wind farm developments in a
number of ways, including Collision, Displacement, Barrier Effects and
disturbance (the later three often referred to as ‘distributional impacts’
due to impossibility of quantifying each impact separately), as well as
indirect impacts, such as changes to prey availability.

Disturbance can exist when a bird’s normal pattern of activity is
interrupted by anthropogenic activities taking place in the construction,
Operation and Maintenance (O&M), and decommissioning phases of an
offshore wind farm (i.e. vessel movements and increase noise from
construction activities). Birds using a given area of sea for feeding, resting
and/or commuting may therefore be disturbed by these activities in or
near those areas. As the result of disturbance, displaced seabirds may
move to areas already occupied by other seabirds and thus face higher
intra/inter-specific competition due to a higher density of individuals
competing for the same resource. Alternatively, displaced seabirds may
be forced to move into areas of lower quality (e.g. areas of lower prey
availability). Such disturbance and resulting Displacement could
ultimately affect their demographic fitness (i.e. survival rates and breeding
productivity) as well as potentially impacting on other birds in areas that
displaced birds move to. This in effect represents indirect habitat loss
which would reduce the area available for feeding, loafing and moulting
for seabird species that may occur at the Proposed Development.

TWP-AYR-RPS-OFE-RPT-00023 Page 1
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1.1.6

1.1.10

Furness et al. (2013) define Displacement as a reduction in the number of
seabirds occurring within or immediately adjacent to an offshore wind
farm (OWF). Displacement, as an Effect, may occur both in the area of the
disturbance or development and to some distance beyond it, which is
known as a ‘buffer’ (e.g. Mendel et al., 2014). Displacement is considered
to be a permanent effect, with birds facing adverse effects due to the
removal of feeding areas, resulting in birds having to travel to more distant
areas of sea for feeding and/or resting opportunities.

Species differ greatly in their susceptibility to disturbance and
Displacement. Species sensitivity to disturbance in response to OWFs has
been quantified by Garthe and Hlppop (2004), Furness et al. (2013),
Bradbury et al. (2014), Peschko et al. (2024) and Wade et al. (2016).

During the O&M phase, the presence of operational Wind Turbines has the
potential to directly disturb seabirds, leading to Displacement from the
OWEF, including an area of variable size (buffer) around it. In a review of
studies from 20 operational OWFs in Europe, Dierschke et al. (2016)
assessed the extent of Displacement or attraction of a number of seabird
species. Whilst diver species and northern gannet Morus bassanus
showed consistent and strong avoidance behaviour of OWFs, northern
fulmar Fulmarus glacialis, common scoter Melanitta nigra, Manx
shearwater Puffinus puffinus, razorbill Alca torda, common guillemot Uria
aalge, little gull Larus minutus and sandwich tern Thalasseus sandvicensis
showed less consistent Displacement.

The Statutory Nature Conservation Bodies (SNCBs) have produced
guidelines to assess seabird Displacement associated with OWFs (Joint
Nature Conservation Committee (JNCC) et al, 2022). The guidelines
promote the use of a Displacement matrix approach (i.e. representing
proportions of seabirds potentially displaced/dying as a result of OWF
development). The SNCB note (UNCC et al.,, 2022) details that the effects
from disturbance and Displacement is expected to be spatially limited to
the OWF footprint and close proximity (birds are impacted by
Displacement up to 2 km from the wind farm footprint for most species,
with Displacement up to 4 km considered for divers and seaducks (and
in some cases up to 10 km (i.e. red-throated diver Gavia stellata) due to
being the most sensitive species groups to disturbance from sound, boat
and helicopter traffic). Part of the reason for Ayre Offshore Wind Farm
Limited (AOWFL) commissioning Digital Aerial Surveys (DAS) for baseline
characterisation out to a 12 km buffer around the NE2 POA, was to ensure
Displacement effects could be comprehensively assessed, closer into the
Proposed Development and in their wider context.

Changes in mortality levels of displaced birds have been established for
waders (e.g. Burton et al, 2006). There is, however, a lack of empirical
evidence on the consequence of Displacement of seabirds, in terms of
both their survival and productivity. In waterbirds, such as waders, geese

TWP-AYR-RPS-OFE-RPT-00023 Page 2
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1.1.11

1.1.12

PARTNERS

and seaducks, simulations using Individual-Based Models (IBMs) have
demonstrated changes to mortality as the result of changes in energy
budgets of individuals (Pettifor et al, 2000; West et al., 2003; Kaiser et al,,
2002).

The information from this technical report informs the Environmental
Impact Assessment (EIA) and Habitats Regulations Appraisal (HRA) for the
offshore ornithological receptors of the Proposed Development. This
report accompanies the EIA provided in Volume 2, Chapter 11: Offshore
Ornithology to support the consent application for the Proposed
Development.

The aim of this Displacement Technical Report is to:

e present the method and results of the SNCB Matrix table approach to
seabird Displacement assessment resulting from the Proposed
Development during the construction, O&M, and decommissioning
phases; and

e present the Displacement matrices using predicted seabird
abundances from Marine Renewables Strategic Environmental
Assessment (MRSea) modelling outputs for species identified as
valued ornithology receptors (VORS).

TWP-AYR-RPS-OFE-RPT-00023 Page 3
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Figure 1.1: Offshore Ornithology Study Area
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2

2.1
2.1.1

21.3

Methodology

Species for Consideration

Proposed Development specific data for the Displacement assessment
was collected during two years of DAS, carried out across the extent of
the Array Area Study Area (part of the Offshore Ornithology Study Area)
between March 2022 and February 2024, encompassing the NE2 POA plus
a 12 km buffer. Further details on the survey area and survey methodology
are provided in Section 3.3 of Volume 3, Technical Appendix 11.1: Offshore
Ornithology Baseline Characterisation Report.

The full process applied to identify VORs that may be affected by impacts
associated with the Proposed Development (including, but not limited to,
Displacement impacts) is documented in Section 4.3 of Volume 3,
Technical Appendix 111: Offshore Ornithology Baseline Characterisation
Report.

The Displacement matrix method of Displacement assessment is only
valid when considering the impact associated with the Array Area (plus
appropriate buffer only; (i.e. up to 2 km for most species, up to 4 km for
divers and seaducks and up to 10 km for red-throated diver)). Therefore,
when considering the VORs included within this Technical Report only
birds recorded within the Array Area (plus appropriate buffer) are
included. Species may also be impacted along the Export Cable Corridor,
and the assessment covering this area is presented in Volume 2, Chapter
11: Offshore Ornithology (e.g. red-throated diver close to the coast).

The rationale for defining a VOR is summarised here with VORs that are
potentially affected by Displacement and therefore require further
analysis being those:

e known to be vulnerable to Displacement impacts (based on Wade et
al., 2016; and Bradbury et al., 2014) (level of uncertainty also taken into
account); and

e where the population of the species observed is considered to be of
importance (i.e. high abundance recorded within the Array Area plus
2 km) with:

e Low= <100 birds in all individual surveys;
e Moderate= 100 to 500 birds in at least one survey; and
e High = >500 birds in at least one survey.

Table 21 identifies VORs for which Displacement analysis is required
based on the above criteria. A species was identified as a VOR when the
vulnerability to an impact is assessed as moderate or high and/or the
abundance of the species is assessed as moderate or high.

The following species were selected for Displacement analysis:

TWP-AYR-RPS-OFE-RPT-00023 Page 5
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Black-legged kittiwake;
Common guillemot;
Razorbill;

Atlantic puffin;
Northern fulmar; and
Northern gannet.
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Table 2.1: Identification of VORs for Which Analysis of Displacement for the Array Area is Required
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PARTNERS

Species Abundance in the Array Area

+2 km

Vulnerability to disturbance,
Displacement and Barrier Effects

Displacement Analysis Required
(Yes/No)

Black-legged kittiwake Moderate

Low

Yes - species recorded in
moderate numbers in the Array
Area +2 km; however, low
vulnerability necessitates that this
species should only be assessed
for Displacement in addition to
collision risk modelling .

Common guillemot High

High

Yes — moderate vulnerability,
species recorded in high numbers
at the Array Area Study Area.

Razorbill Moderate

High

Yes — moderate vulnerability,
species recorded in moderate
numbers at the Array Area Study
Area.

Atlantic puffin Moderate

Moderate

Yes — low vulnerability, but species
recorded in moderate numbers at
the Array Area Study Area.

Northern fulmar Moderate

Very low

Yes — although their vulnerability
to Displacement is very low, there
is an uncertainty surrounding the
impact of Displacement on
northern fulmar (Wade et al.,
2016). This species is also
recorded in moderate numbers at
the Array Area Study Area.

TWP-AYR-RPS-OFE-RPT-00023
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Species

Abundance in the Array Area
+2 km

Vulnerability to disturbance,
Displacement and Barrier Effects

Displacement Analysis Required
(Yes/No)

Northern gannet

Low

Low

Yes — although their vulnerability
to Displacement is low, there is an
uncertainty surrounding the
impact of Displacement on
northern gannet (Wade et al,
2016). This species should also be
assessed for Displacement in
addition to collision risk
modelling.

Therefore, gannet requires
Displacement analysis, despite low
numbers being recorded in the
Array Area +2 km.

Black-headed gull

Low

Low

No — low vulnerability and the
species only recorded in low
numbers in the Array Area +2 km.

Common gull

Low

Low

No - low vulnerability and the
species only recorded in low
numbers in the Array Area +2 km.

Great black-backed gull

High

Low

No — species recorded in high
numbers, however low
vulnerability and evidence from
empirical studies showing that gull
species can also be attracted to
wind farms (Leopold et al., 2013;
Vanermen et al.,, 2014; Petersen et
al.,, 2006; Mendel et al., 2014) gives
confidence that this species does
not need to be assessed for
Displacement.

TWP-AYR-RPS-OFE-RPT-00023
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Species

Abundance in the Array Area
+2 km

Vulnerability to disturbance,
Displacement and Barrier Effects

Displacement Analysis Required
(Yes/No)

Herring gull

High

Very low

No - species recorded in high
numbers, however low
vulnerability and evidence from
empirical studies showing that gull
species can also be attracted to
wind farms (Leopold et al., 2013;
Vanermen et al., 2014; Petersen et
al., 2006; Mendel et al., 2014) gives
confidence that this species does
not need to be assessed for
Displacement.

Common tern

Low

Low

No — low vulnerability and the
species only recorded in low
numbers in the Array Area +2 km.

Arctic tern

Moderate

Low

No — moderate vulnerability and
the species only recorded in low
numbers in the Array Area +2 km.

Great skua

Low

Very low

No - very low vulnerability and the
species only recorded in low
numbers in the Array Area +2 km.

Arctic skua

Low

Very low

No - very low vulnerability and the
species only recorded in low
numbers in the Array Area +2 km.

Black guillemot

Low

Moderate

No — moderate number in the
Array Area +2 km; however low
vulnerability confirms that this
species does not need to be
assessed for Displacement.

Great northern diver

Low

High

No - high vulnerability, however
numbers recorded in the Array
Area +2 km is low.

TWP-AYR-RPS-OFE-RPT-00023
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Species Abundance in the Array Area | Vulnerability to disturbance, Displacement Analysis Required
+2 km Displacement and Barrier Effects (Yes/No)
Red-throated diver Low High No - high vulnerability, however

numbers recorded in the Array
Area +2 km is low.

European storm petrel Low Very low No - low vulnerability and the
species only recorded in low
numbers in the Array Area +2 km.

Manx shearwater Moderate Very low No — moderate number in the
Array Area +2 km; however low
vulnerability confirms that this
species does not need to be
assessed for Displacement.

Sooty shearwater Low Very low No — low vulnerability and the
species only recorded in low
numbers in the Array Area +2 km.

Great cormorant Low Moderate No - moderate vulnerability and
the species only recorded in low
numbers in the Array Area +2 km.

European shag Low Moderate No - moderate vulnerability and
the species only recorded in low
numbers in the Array Area +2 km.

TWP-AYR-RPS-OFE-RPT-00023 Page 10
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2.2
2.2.1

Seasonality

The displacement bio-seasons were established based on the breeding
and non-breeding seasons outlined in the NatureScot (2020) guidance,
as shown in Table 2.2. In instances where the breeding and non-
breeding seasons overlap within a month according to the NatureScot
(2020) guidance, surveys have been assigned to a season based on the
date the flight was flown (see Table 3.8 of ‘Volume 3, Technical Appendix
11.1: Offshore Ornithology Baseline Characterisation’).

Table 2.2: Seasonal Definitions as the Basis for Assessment taken from NatureScot (2020)

Species Breeding Season Non-breeding season
Black-legged kittiwake Mid-April to August September to mid-April
Common guillemot April to mid-August mid-August to March
Razorbill April to mid-August mid-August to March
Atlantic puffin April to mid-August mid-August to March
Northern fulmar April to mid-September Mid-September to March
Northern gannet Mid-March to September October to mid-March

2.3 Population Estimates

2.3.1 For those VORs identified in Table 2.1 (black-legged kittiwake, common
guillemot, razorbill, Atlantic puffin, northern gannet and northern fulmar),
a 2 km buffer around the Array Area is considered appropriate to inform
assessment of Displacement (NatureScot, 2023a).

2.3.2 Model-based estimates using the MRSea package were produced in order
to predict numbers across the Array Area, alongside 95% confidence
intervals derived from 1,000 bootstraps of the full DAS dataset, to provide
a range of uncertainty predicted by the model.

2.3.3 MRSea can only be used for species with a raw count >10 and with non-
uniform distribution across the survey area (NatureScot, 2023b).
Therefore, design-based estimates for bird numbers and densities in each
month were also generated to provide estimates for months where low
raw abundances prevented the use of the MRSea model. Further details
on how these estimates were calculated is presented in Section 3.4 in
Volume 3, Technical Appendix 11.1: Offshore Ornithology Baseline
Characterisation Report.

2.3.4 Where birds could not be identified to species level from DAS images, a

higher taxonomic level was assigned. There were 20 ‘unidentified’ birds
that were apportioned to known species based on the abundance ratios
of relevant species within the higher taxonomic level assigned (see
Section 3.4 in Volume 3, Technical Appendix 11.1: Offshore Ornithology
Baseline Characterisation Report).

TWP-AYR-RPS-OFE-RPT-00023 Page 11
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2.3.5

2.3.6

2.3.7

2.3.8

2.4
2.4.1

2.4.2

PARTNERS

To correct for birds not captured by DAS due to being underwater, such
as auks during a foraging dive, a correction factor is applied on the number
of detected sitting birds based on the known time each species spends
underwater. The following correction factors were applied to each species
derived from the JNCC (2013) assumption of the proportion of time spent
underwater (in parentheses):

¢ 1.311 for common guillemot (23.75%);
e 1.211 for razorbill (17.4%); and
e 1165 for Atlantic puffin (14.2%).

A summary of the monthly abundance estimates for each species present
in the Array Area plus a 2 km buffer over the survey period is provided in
Section 0, with the full data being presented in Volume 3, Technical
Appendix 111: Offshore Ornithology Baseline Characterisation Report.

The basis for the assessment of Displacement effects is primarily
informed by the seasonal mean peak population estimates, which include
seabirds both on the water and in flight. Mean seasonal peak estimates
were calculated using the seasonal definitions from NatureScot (2020), by
summing and averaging the abundance estimates across months within
defined seasons between years of DAS. In cases where a month belonged
to an incomplete season due to the end of DAS surveys, it was assigned
to the season of the year missing that month. For instance, the northern
gannet breeding season begins in February and ends in September.
February 2024 should be assigned to a breeding season, however the DAS
surveys ended from March 2024 onwards, so it was instead assigned to
the breeding season of the 2022 year, as the DAS surveys started in March
2022 therefore that breeding season is missing the month of February.

Seasonal mean peak population estimates of each species were
calculated using the defined seasons identified in Table 2.2 and the
average of the peak count from both years per season to provide the
number of seabirds at risk of Displacement impacts.

Displacement and Mortality Rates

Species-specific Displacement rates during O&M, taken from the
NatureScot (2023a) guidance, are presented in Table 2.3, which are those
used in this assessment. The advised Displacement rates are applied
uniformly across the Displacement study area as described in the SNCB
guidance (SNCB, 2022a; SNCB, 2022b) and NatureScot (2023a).

The risk of mortality due to Displacement depends on several factors,
such as the size of the wind farm, which affects the amount of habitat
lost, distance deviated by birds in flight, availability of suitable
replacement habitat and, potentially, the level of increased competition.
Mortality is also likely to differ with season and species, based on
morphology, foraging range, foraging rates and seasonal energetic needs,
such as when provisioning for chicks (Masden et al, 2010). Advised

TWP-AYR-RPS-OFE-RPT-00023 Page 12
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mortality rates during the breeding and non-breeding season during
construction and decommissioning phases are also presented in Table 2.4
(NatureScot, 2023a). NatureScot does not specify a mortality rate or
Displacement rate for northern fulmar due to the uncertainty surrounding
the impact on the species. However, a mortality and Displacement rate
for fulmar was agreed with NatureScot in a written consultation on 24
February 2025.

Table 2.3: Species Displacement and Mortality Rates During the O&M Phase

Species Displacement Rate Breeding Season Non-Breeding
Mortality Rate (Winter) Season
Mortality Rate
Black-legged 30% 1% and 3% 1% and 3%
kittiwake
Common guillemot | 60% 3% and 5% 1% and 3%
Razorbill 60% 3% and 5% 1% and 3%
Atlantic puffin 60% 3% and 5% 1% and 3%
Northern fulmar 20% 1% and 3% 1% and 3%
Northern gannet 70% 1% and 3% 1% and 3%

Disturbance and subsequent Displacement of seabirds during the
construction phase can also occur due to vessel traffic and construction
and piling activities occurring within the Site Boundary. These activities
may displace individuals that would normally reside within and around

As actual rates of Displacement during the construction phase are
difficult to determine, the following methodology is proposed. Given that
construction is limited both spatially and temporally and that any
potential effects are unlikely to reach the same level as during O&M, the
level to be used is half that of the O&M phase assessments. Table 2.4
shows the Displacement and mortality rates used during the construction

2.4.3

the Array Area.
2.4.4

phase assessment.
2,45

TWP-AYR-RPS-OFE-RPT-00023

Decommissioning activities within the Array Area are equal to or less than
those carried out during the construction phase. Therefore, for the
purpose of this assessment it is assumed that the impacts are likely to
be similar.
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Table 2.4: Species Displacement and Mortality Rates During the Construction and
Decommissioning Phases

Species

Displacement Rate

Breeding Season
Mortality Rate

Non-Breeding
(Winter) Season
Mortality Rate

1% and 3%

Black-legged 15% 1% and 3%

kittiwake

Common guillemot | 30% 3% and 5% 1% and 3%
Razorbill 30% 3% and 5% 1% and 3%
Atlantic puffin 30% 3% and 5% 1% and 3%
Northern fulmar 10% 1% and 3% 1% and 3%
Northern gannet 35% 1% and 3% 1% and 3%

TWP-AYR-RPS-OFE-RPT-00023
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3 Results

3.1.1 Seasonal mean peak estimates of abundance and MRSea based
Displacement matrices are presented in Table 3.1. These are provided for
all species and associated seasons in months where available, and
design-based estimates are used where model-based estimates could
not be calculated (Table 3.1). Each species’ season aligns with those
presented in Table 2.2.

3.1.2 NatureScot (2023a) recommends Displacement and mortality rates are
applied to matrices to refine estimates. These rates are highlighted in
orange in each of the matrices in the species-specific sections below and
summarised in Table 2.3 and Table 2.4.

Table 3.1: Peak Abundance for Each Species and Season During Year 1, Year 2 and Mean Peak

Species Season Peak During Peak During Mean Peak
Year 1 Year 2
Black-legged Breeding 788 72 430
kittiwake
Non-breeding 1,581 31 811
Common Breeding 17,789 2,652 10,221
guillemot -
Non-breeding 10,983 2,045 6,514
Razorhbill Breeding 2,275 133 1,204
Non-breeding 1,878 478 1,78
Atlantic puffin Breeding 565 1,016 791
Non-breeding 2,197 522 1,360
Northern fulmar Breeding 2,080 524 1,302
Non-breeding 1,254 1,025 1,140
Northern gannet Breeding 263 98 180.5
Non-breeding 83 99 91

TWP-AYR-RPS-OFE-RPT-00023 Page 15
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Table 3.2: Seasonal Mean Peak Estimates of Abundance (no. of Birds) of Black-Legged Kittiwake in the Array Area +2 km Buffer

Area Season Peak year 1 Peak year 2 Mean peak estimate
Array Area +2 km buffer Breeding 788 72 430
Array Area +2 km buffer Non-breeding 1,581 31 811

Construction and Decommissioning

Table 3.3: MRSea Predicted Mortality of Black-Legged Kittiwake During the Breeding Season as a Result of Displacement from the Array Area
+2 km Buffer During the Construction and Decommissioning Phases

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 0 1 1 2 4 9 13 17 22 26 30 34 39 43
15% 1 1 2 3 6 13 19 26 32 39 45 52 58 65
2 | 20% 1 2 3 4 9 17 26 34 43 52 60 69 77 86
E 25% 1 2 3 5 T 22 32 43 54 65 75 86 97 108
3 § 30% 1 3 4 6 13 26 39 52 65 7 90 103 16 129
§ _g" 35% 2 3 5 8 15 30 45 60 75 90 105 120 135 151
g qoa 40% 2 3 5 9 17 34 52 69 86 103 120 138 155 172
qE, ﬁ 60% 3 5 8 13 26 52 77 103 129 155 181 206 232 258
é_; 80% 3 7 10 17 34 69 103 138 172 206 241 275 310 344
"é L | 100% |4 9 13 22 43 86 129 172 215 258 301 344 387 430

TWP-AYR-RPS-OFE-RPT-00023

Page 16



Ayre Offshore Wind Farm, Offshore EIA Report THISTLE
Volume 3, Appendix 11.3: Offshore Ornithology TW? WIND
Displacement Report PARTNERS

Table 3.4: MRSea Predicted Mortality of Black-Legged Kittiwake During the Non-Breeding Season as a Result of Displacement from the Array
Area +2 km Buffer During the Construction and Decommissioning Phases

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 1 2 2 4 8 16 24 32 41 49 57 65 73 81
15% 1 2 4 6 12 24 36 49 61 73 85 97 109 122
> | 20% 2 3 5 8 16 32 49 65 81 o7 14 130 146 162
E’ 25% 2 4 6 10 20 41 61 81 101 122 142 162 182 203
< g 30% 2 5 7 12 24 49 73 97 122 146 170 195 219 243
E g;' 35% 3 6 9 14 28 57 85 14 142 170 199 227 255 284
';E’ % 40% 3 6 10 16 32 65 97 130 162 195 227 260 292 324
% i 60% 5 10 15 24 49 97 146 195 243 292 341 389 438 487
i‘é_ % 80% 6 13 19 32 65 130 195 260 324 389 454 519 584 649
'g e\_o, 100% 8 16 24 41 81 162 243 324 406 487 568 649 730 81
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Operation and Maintenance

Table 3.5: MRSea Predicted Mortality of Black-Legged Kittiwake During the Breeding Season as a Result of Displacement from the Array Area
+2 km Buffer During the O&M Phase

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 0 1 1 2 4 9 13 17 22 26 30 34 39 43
20% 1 2 3 4 9 17 26 34 43 52 60 69 7 86
> | 30% 1 3 4 6 13 26 39 52 65 7 90 103 116 129
E’ 40% 2 3 5 9 17 34 52 69 86 103 120 138 155 172
< g 50% 2 4 6 T 22 43 65 86 108 129 151 172 194 215
E g;' 60% 3 5 8 13 26 52 7 103 129 155 181 206 232 258
';E’ % 70% 3 6 9 15 30 60 90 120 151 181 21 241 271 301
% i 80% 3 7 10 17 34 69 103 138 172 206 241 275 310 344
i‘j'_ % 90% 4 8 12 19 39 77 116 155 194 232 271 310 348 387
'g e\_o, 100% 4 9 13 22 43 86 129 172 215 258 301 344 387 430
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Table 3.6: MRSea Predicted Mortality of Black-Legged Kittiwake During the Non-Breeding Season as a Result of Displacement from the Array
Area +2 km Buffer During the O&M Phase

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 1 2 2 4 8 16 24 32 41 49 57 65 73 81
20% 2 3 5 8 16 32 49 65 81 o7 14 130 146 162
> | 30% 2 5 7 12 24 49 73 97 122 146 170 195 219 243
E’ 40% 3 6 10 16 32 65 97 130 162 195 227 260 292 324
< g 50% 4 8 12 20 41 81 122 162 203 243 284 324 365 406
E g;' 60% 5 10 15 24 49 97 146 195 243 292 341 389 438 487
';E, % 70% 6 " 17 28 57 14 170 227 284 341 397 454 511 568
% i 80% 6 13 19 32 65 130 195 260 324 389 454 519 584 649
—-i % 90% 7 15 22 36 73 146 219 292 365 438 511 584 657 730
'3 e\_o, 100% 8 16 24 41 81 162 243 324 406 487 568 649 730 81
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3.2 Common Guillemot

Table 3.7: Seasonal Peak Abundance Estimates of Common Guillemot in the Array Area +2 km Buffer

WP
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Area Season Peak year 1 Peak year 2 Mean peak estimate
Array +2 km buffer Breeding 17,789 2,652 10,221
Array +2 km buffer Non-breeding 10,983 2,045 6,514

Construction and Decommissioning

Table 3.8: MRSea Predicted Mortality of Common Guillemot During the Breeding Season as a Result of Displacement from the Array Area +2
km Buffer During the Construction and Decommissioning Phases

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 10 20 31 51 102 204 307 409 51 613 715 818 920 1,022
20% 20 41 61 102 204 409 613 818 1,022 1,226 1,431 1,635 1,840 2,044
= | 30% 31 61 92 153 307 613 920 1,226 1,533 1,840 2,146 2,453 2,759 3,066
E’ 40% 41 82 123 204 409 818 1,226 1,635 2,044 2,453 2,862 3,270 3,679 4,088
< § 50% 51 102 153 256 51 1,022 1,533 2,044 2,555 3,066 3,577 4,088 4,599 5,110
E _g" 60% 61 123 184 307 613 1,226 1,840 2,453 3,066 3,679 4,292 4,906 5,519 6,132
g qoa 70% 72 143 215 358 715 1,431 2,146 2,862 3,577 4,292 5,008 5,723 6,439 7154
GE, i 80% 82 164 245 409 818 1,635 2,453 3,270 4,088 4,906 5,723 6,541 7,358 8,176
L‘i% 90% 92 184 276 460 920 1,840 2,759 3,679 4,599 5,519 6,439 7,358 8,278 9,198
“Qﬁ g\o, 100% 102 204 307 511 1,022 2,044 3,066 4,088 5,110 6,132 7,154 8,176 9,198 10,221

TWP-AYR-RPS-OFE-RPT-00023
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Table 3.9: MRSea Predicted Mortality of Common Guillemot During the Non-Breeding Season as a Result of Displacement from the Array Area
+2 km Buffer During the Construction and Decommissioning Phases

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 7 13 20 33 65 130 195 261 326 391 456 521 586 651
20% 13 26 39 65 130 261 391 521 651 782 912 1,042 1,173 1,303
2 | 30% 20 39 59 98 195 391 586 782 o977 1,173 1,368 1,563 1,759 1,954
E’ 40% 26 52 78 130 261 521 782 1,042 1,303 1,563 1,824 2,084 2,345 2,606
< § 50% 33 65 98 163 326 651 77 1,303 1,629 1,954 2,280 2,606 2,931 3,257
E _g' 60% 39 78 n7 195 391 782 1173 1,563 1,954 2,345 2,736 3,127 3,518 3,908
';E, % 70% 46 91 137 228 456 912 1,368 1,824 2,280 2,736 3,192 3,648 4104 4,560
g i 80% 52 104 156 261 521 1,042 1,563 2,084 2,606 3,127 3,648 4169 4,690 5,211
é% 90% 59 17 176 293 586 1,173 1,759 2,345 2,931 3,518 4104 4,690 5,276 5,863
'g 2\_0, 100% 65 130 195 326 651 1,303 1,954 2,606 3,257 3,908 4,560 5,21 5,863 6,514
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Operation and Maintenance

Table 3.10: MRSea Predicted Mortality of Common Guillemot During the Breeding Season as a Result of Displacement from the Array Area +2
km Buffer During the O&M Phase

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 10 20 31 51 102 204 307 409 51 613 715 818 920 1,022
20% 20 41 61 102 204 409 613 818 1,022 1,227 1,431 1,635 1,840 2,044
2 | 30% 31 61 92 153 307 613 920 1,227 1,533 1,840 2,146 2,453 2,760 3,066
E’ 40% 41 82 123 204 409 818 1,227 1,635 2,044 2,453 2,862 3,271 3,680 4,088
< § 50% 51 102 153 256 51 1,022 1,533 2,044 2,555 3,066 3,577 4,088 4,599 511
E _g' 60% 61 123 184 307 613 1,227 1,840 2,453 3,066 3,680 4,293 4,906 5,519 6,133
';E, % 70% 72 143 215 358 715 1,431 2,146 2,862 3,577 4,293 5,008 5,724 6,439 7,155
g i 80% 82 164 245 409 818 1,635 2,453 3,271 4,088 4,906 5,724 6,541 7,359 8,177
é% 90% 92 184 276 460 920 1,840 2,760 3,680 4,599 5,519 6,439 7,359 8,279 9,199
'g g\i 100% 102 204 307 511 1,022 2,044 3,066 4,088 5,111 6,133 7,155 8,177 9,199 10,221
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Table 3.11: MRSea Predicted Mortality of Common Guillemot During the Non-Breeding Season as a Result of Displacement from the Array Area
+2 km Buffer During the O&M Phase

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 7 13 20 33 65 130 195 261 326 391 456 521 586 651
20% 13 26 39 65 130 261 391 521 651 782 912 1,042 1,173 1,303
2 | 30% 20 39 59 98 195 391 586 782 o977 1,173 1,368 1,563 1,759 1,954
E’ 40% 26 52 78 130 261 521 782 1,042 1,303 1,563 1,824 2,084 2,345 2,606
< § 50% 33 65 98 163 326 651 77 1,303 1,629 1,954 2,280 2,606 2,931 3,257
E _g' 60% 39 78 17 195 391 782 1173 1,563 1,954 2,345 2,736 3,127 3,518 3,908
';E, % 70% 46 91 137 228 456 912 1,368 1,824 2,280 2,736 3,192 3,648 4104 4,560
g i 80% 52 104 156 261 521 1,042 1,563 2,084 2,606 3,127 3,648 4169 4,690 5,211
é% 90% 59 17 176 293 586 1,173 1,759 2,345 2,931 3,518 4104 4,690 5,276 5,863
'g 2\_0, 100% 65 130 195 326 651 1,303 1,954 2,606 3,257 3,908 4,560 5,21 5,863 6,514
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3.3 Razorbill

Table 3.12: Seasonal Peak Abundance Estimates of Razorbill in the Array Area +2 km Buffer

Area Season Peak year 1 Peak year 2 Mean peak estimate
Array +2 km buffer Breeding 2,275 133 1,204
Array +2 km buffer Non-breeding 1,878 478 1,78

Construction and Decommissioning

Table 3.13: MRSea Predicted Mortality of Razorbill During the Breeding Season as a Result of Displacement from the Array Area +2 km Buffer
During the Construction and Decommissioning Phases

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 1 2 4 6 12 24 36 48 60 72 84 96 108 120
20% 2 5 7 12 24 48 72 96 120 144 169 193 217 241
= | 30% 4 7 M 18 36 72 108 144 181 217 253 289 325 361
E’ 40% 5 10 14 24 48 96 144 193 241 289 337 385 433 482
< E’; 50% 6 12 18 30 60 120 181 241 301 361 421 482 542 602
§ g’ 60% 7 14 22 36 72 144 217 289 361 433 506 578 650 722
g qoa 70% 8 17 25 42 84 169 253 337 421 506 590 674 759 843
qE, i 80% 10 19 29 48 96 193 289 385 482 578 674 77 867 963
é_ -E 90% " 22 33 54 108 217 325 433 542 650 759 867 975 1,084
“Qﬁ g\o, 100% 12 24 36 60 120 241 361 482 602 722 843 963 1,084 1,204
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Table 3.14: MRSea Predicted Mortality of Razorbill During the Non-Breeding Season as a Result of Displacement from the Array Area +2 km
Buffer During the Construction and Decommissioning Phases

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 1 2 4 6 12 24 35 47 59 71 82 94 106 118
20% 2 5 7 12 24 47 7 94 118 141 165 188 212 236
2 | 30% 4 7 1 18 35 1 106 141 177 212 247 283 318 353
E’ 40% 5 9 14 24 47 94 141 188 236 283 330 377 424 47
- § 50% 6 12 18 29 59 18 177 236 295 353 412 47 530 589
E _g' 60% 7 14 21 35 Nl 141 212 283 353 424 495 565 636 707
';E’ % 70% 8 16 25 41 82 165 247 330 412 495 577 660 742 825
g i 80% 9 19 28 47 94 188 283 377 471 565 660 754 848 942
LE'_ *E 90% i 21 32 53 106 212 318 424 530 636 742 848 954 1,060
'g g\o, 100% 12 24 35 59 18 236 353 47 589 707 825 942 1,060 1,178
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Operation and Maintenance

Table 3.15: MRSea Predicted Mortality of Razorbill During the Breeding Season as a Result of Displacement from the Array Area +2 km Buffer
During the O&M Phase

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 1 2 4 6 12 24 36 48 60 72 84 96 108 120
20% 2 5 7 12 24 48 72 96 120 144 169 193 217 241
2 | 30% 4 7 il 18 36 72 108 144 181 217 253 289 325 361
E’ 40% 5 10 14 24 48 96 144 193 241 289 337 385 433 482
3 § 50% 6 12 18 30 60 120 181 241 301 361 421 482 542 602
E _g' 60% 7 14 22 36 72 144 217 289 361 433 506 578 650 722
';E’ q?_, 70% 8 17 25 42 84 169 253 337 421 506 590 674 759 843
g i 80% 10 19 29 48 96 193 289 385 482 578 674 77 867 963
é% 90% il 22 33 54 108 217 325 433 542 650 759 867 975 1,084
'g g\i 100% 12 24 36 60 120 241 361 482 602 722 843 963 1,084 1,204
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Table 3.16: MRSea Predicted Mortality of Razorbill During the Non-Breeding Season as a Result of Displacement from the Array Area +2 km
Buffer During the O&M Phase

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 1 2 4 6 12 24 35 47 59 71 82 94 106 118
20% 2 5 7 12 24 47 al 94 118 141 165 188 212 236
2 | 30% 4 7 i 18 35 7 106 141 177 212 247 283 318 353
E’ 40% 5 9 14 24 47 94 141 188 236 283 330 377 424 47
< § 50% 6 12 18 29 59 118 177 236 295 353 412 47 530 589
E _g' 60% 7 14 21 35 71 141 212 283 353 424 495 565 636 707
';E’ q?_, 70% 8 16 25 41 82 165 247 330 412 495 577 660 742 825
g i 80% 9 19 28 47 94 188 283 377 47 565 660 754 848 942
é% 90% i 21 32 53 106 212 318 424 530 636 742 848 954 1,060
'g g\i 100% 12 24 35 59 118 236 353 471 589 707 825 942 1,060 1178
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Table 3.17: Seasonal Peak Abundance Estimates of Atlantic Puffin in the Array Area +2 km Buffer
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WIND
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Area Season Peak year 1 Peak year 2 Mean peak estimate
Array +2 km buffer Breeding 565 1,016 791
Array +2 km buffer Non-breeding 2,197 522 1,360

Construction and Decommissioning

Table 3.18: MRSea Predicted Mortality of Atlantic Puffin During the Breeding Season

Buffer During the Construction and Decommissioning Phases

as a Result of Displacement from the Array Area +2 km

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 1 2 2 4 8 16 24 32 40 47 55 63 71 79
20% 2 3 5 8 16 32 47 63 79 95 m 127 142 158
2 | 30% 2 5 7 12 24 47 7 95 19 142 166 190 214 237
E’ 40% 3 6 9 16 32 63 95 127 158 190 221 253 285 316
< g 50% 4 8 12 20 40 79 19 158 198 237 277 316 356 396
E g)' 60% 5 9 14 24 47 95 142 190 237 285 332 380 427 475
"aé: q?s 70% 6 i 17 28 55 M 166 221 277 332 388 443 498 554
g i 80% 6 13 19 32 63 127 190 253 316 380 443 506 570 633
é% 90% 7 14 21 36 71 142 214 285 356 427 498 570 641 712
'é, g\i 100% 8 16 24 40 79 158 237 316 396 475 554 633 712 791
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Table 3.19: MRSea Predicted Mortality of Atlantic Puffin During the Non-Breeding Season as a Result of Displacement from the Array Area +2
km Buffer During the Construction and Decommissioning Phases

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 1 3 4 7 14 27 41 54 68 82 95 109 122 136
20% 3 5 8 14 27 54 82 109 136 163 190 218 245 272
2 | 30% 4 8 12 20 41 82 122 163 204 245 286 326 367 408
E’ 40% 5 i 16 27 54 109 163 218 272 326 381 435 490 544
3 § 50% 7 14 20 34 68 136 204 272 340 408 476 544 612 680
E _g' 60% 8 16 24 41 82 163 245 326 408 490 571 653 734 816
';E’ q?_, 70% 10 19 29 48 95 190 286 381 476 571 666 762 857 952
g i 80% i 22 33 54 109 218 326 435 544 653 762 870 979 1,088
é% 90% 12 24 37 61 122 245 367 490 612 734 857 979 1,02 1,224
'g g\i 100% 14 27 41 68 136 272 408 544 680 816 952 1,088 1,224 1,360
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Operation and Maintenance

Table 3.20: MRSea Predicted Mortality of Atlantic Puffin During the Breeding Season as a Result of Displacement from the Array Area +2 km
Buffer During the O&M Phase

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 1 2 2 4 8 16 24 32 40 47 55 63 7 79
20% 2 3 5 8 16 32 47 63 79 95 m 127 142 158
2 | 30% 2 5 7 12 24 47 7 95 119 142 166 190 214 237
E’ 40% 3 6 9 16 32 63 95 127 158 190 221 253 285 316
< § 50% 4 8 12 20 40 79 19 158 198 237 277 316 356 396
E _g' 60% 5 9 14 24 47 95 142 190 237 285 332 380 427 475
';E’ q?_, 70% 6 i 17 28 55 M 166 221 277 332 388 443 498 554
g i 80% 6 13 19 32 63 127 190 253 316 380 443 506 570 633
é% 90% 7 14 21 36 Nl 142 214 285 356 427 498 570 641 712
'g g\i 100% 8 16 24 40 79 158 237 316 396 475 554 633 712 791

TWP-AYR-RPS-OFE-RPT-00023 Page 30



Ayre Offshore Wind Farm, Offshore EIA Report THISTLE
Volume 3, Appendix 11.3: Offshore Ornithology TW? WIND
Displacement Report PARTNERS

Table 3.21: MRSea Predicted Mortality of Atlantic Puffin During the Non-Breeding Season as a Result of Displacement from the Array Area +2
km Buffer During the O&M Phase

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 1 3 4 7 14 27 41 54 68 82 95 109 122 136
20% 3 5 8 14 27 54 82 109 136 163 190 218 245 272
2 | 30% 4 8 12 20 41 82 122 163 204 245 286 326 367 408
E’ 40% 5 i 16 27 54 109 163 218 272 326 381 435 490 544
3 § 50% 7 14 20 34 68 136 204 272 340 408 476 544 612 680
E _g' 60% 8 16 24 41 82 163 245 326 408 490 571 653 734 816
';E’ q?_, 70% 10 19 29 48 95 190 286 381 476 571 666 762 857 952
g i 80% i 22 33 54 109 218 326 435 544 653 762 870 979 1,088
é% 90% 12 24 37 61 122 245 367 490 612 734 857 979 1,02 1,224
'g g\i 100% 14 27 41 68 136 272 408 544 680 816 952 1,088 1,224 1,360
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3.5 Northern Fulmar
Table 3.22: Seasonal Peak Abundance Estimates of Northern Fulmar in the Array Area +2 km Buffer

Area Season Peak year 1 Peak year 2 Mean peak estimate

Array +2 km buffer Breeding 2,080 524 1,302

Array +2 km buffer Non-breeding 1,254 1,025 1,40

Construction and Decommissioning

Table 3.23: MRSea Predicted Mortality of Northern Fulmar During the Breeding Season as a Result of Displacement from the Array Area +2 km
Buffer During the Construction and Decommissioning Phases

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5% 0 1 2 3 7 13 20 26 33 39 46 52 59 65
& | 10% 1 3 4 7 13 26 39 52 65 78 91 104 17 130
E’ 20% 1 5 8 13 26 52 78 104 130 156 182 208 234 260
< g 30% 2 8 12 20 39 78 7 156 195 234 273 312 352 391
E g)' 40% 3 10 16 26 52 104 156 208 260 312 365 47 469 521
:.E, % 50% 3 13 20 33 65 130 195 260 326 391 456 521 586 651
5 i 75% 5 20 29 49 98 195 293 391 488 586 684 781 879 977
i‘i % 90% 6 23 35 59 117 234 352 469 586 703 820 937 1,055 1,172
'é' 2\_°, 100% 7 26 39 65 130 260 391 521 651 781 91 1,042 1,172 1,302
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Table 3.24: MRSea Predicted Mortality of Northern Fulmar During the Non-Breeding Season as a Result of Displacement from the Array Area
+2 km Buffer During the Construction and Decommissioning Phases

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5% 0 1 2 3 6 L 17 23 29 34 40 46 51 57
> | 10% 1 2 8 6 i 23 34 46 57 68 80 91 103 14
E’ 20% 1 5 7 T 23 46 68 91 14 137 160 182 205 228
< g 30% 2 7 10 17 34 68 103 137 171 205 239 274 308 342
E g;' 40% 2 9 14 23 46 91 137 182 228 274 319 365 410 456
';E’ % 50% 3 1 17 29 57 14 17 228 285 342 399 456 513 570
5 i 75% 4 17 26 43 86 171 257 342 428 513 599 684 770 855
i‘é_ % 90% 5 21 31 51 103 205 308 410 513 616 718 821 923 1,026
'g e\_o, 100% 6 23 34 57 14 228 342 456 570 684 798 912 1,026 1,140
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Operation and Maintenance

Table 3.25: MRSea Predicted Mortality of Northern Fulmar During the Breeding Season as a Result of Displacement from the Array Area +2 km
Buffer During the O&M Phase

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5% 0 1 2 3 7 13 20 26 33 39 46 52 59 65
> | 10% 1 3 4 7 13 26 39 52 65 78 91 104 17 130
E’ 20% 1 5 8 13 26 52 78 104 130 156 182 208 234 260
< g 30% 2 8 12 20 39 78 7 156 195 234 273 312 352 391
E g;' 40% 3 10 16 26 52 104 156 208 260 312 365 47 469 521
';E, % 50% 3 13 20 33 65 130 195 260 326 391 456 521 586 651
% i 75% 5 20 29 49 98 195 293 391 488 586 684 781 879 977
—-i % 90% 6 23 35 59 17 234 352 469 586 703 820 937 1,055 | 1,172
'3 e\_o, 100% 7 26 39 65 130 260 391 521 651 781 91 1,042 1,172 1,302
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Table 3.26: MRSea Predicted Mortality of Northern Fulmar During the Non-Breeding Season as a Result of Displacement from the Array Area
+2 km Buffer During the O&M Phase

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
0% 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5% 0 1 2 3 6 L 17 23 29 34 40 46 51 57
> | 10% 1 2 3 6 i 23 34 46 57 68 80 91 103 14
E’ 20% 1 5 7 T 23 46 68 91 14 137 160 182 205 228
< g 30% 2 7 10 17 34 68 103 137 171 205 239 274 308 342
E g;' 40% 2 9 14 23 46 91 137 182 228 274 319 365 410 456
';E’ % 50% 3 1 17 29 57 14 17 228 285 342 399 456 513 570
5 i 75% 4 17 26 43 86 171 257 342 428 513 599 684 770 855
i‘é_ % 90% 5 21 31 51 103 205 308 410 513 616 718 821 923 1,026
'g e\_o, 100% 6 23 34 57 14 228 342 456 570 684 798 912 1,026 1,140
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3.6 Northern Gannet

Table 3.27: Seasonal Peak Abundance Estimates of Northern Gannet in the Array Area +2 km Buffer
Area Season Peak year 1 Peak year 2 Mean peak estimate
Array +2 km buffer Breeding 263 98 181
Array +2 km buffer Non-breeding 83 99 91

Construction and Decommissioning

Table 3.28: MRSea Predicted Mortality of Northern Gannet During the Breeding Season as a Result of Displacement from the Array Area +2 km
Buffer During the Construction and Decommissioning Phases

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 0 0 1 1 2 4 5 7 9 1 13 14 16 18
15% 0 1 1 1 3 5 8 M 14 16 19 22 24 27
2 | 20% 0 1 1 2 4 7 m 14 18 22 25 29 33 36
E’ 25% 0 1 1 2 5 9 14 18 23 27 32 36 41 45
< § 30% 1 1 2 3 5 M 16 22 27 33 38 43 49 54
E) _g' 35% 1 1 2 3 6 13 19 25 32 38 44 51 57 63
';é: % 40% 1 1 2 4 7 14 22 29 36 43 51 58 65 72
GE, i 60% 1 2 3 5 1 22 33 43 54 65 76 87 o8 109
i‘i% 80% 1 3 4 7 14 29 43 58 72 87 101 16 130 145
'é, g\i 100% 2 4 5 9 18 36 54 72 91 109 127 145 163 181
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Table 3.29: MRSea Predicted Mortality of Northern Gannet During the Non-Breeding Season as a Result of Displacement from the Array Area
+2 km Buffer During the Construction and Decommissioning Phases

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 0 0 0 0 1 2 3 4 5 5 6 7 8 9
15% 0 0 0 1 1 3 4 5 7 8 10 1 12 14
= | 20% 0 0 1 1 2 4 5 7 9 11 13 15 16 18
E’ 25% 0 0 1 1 2 5 7 9 11 14 16 18 20 23
< § 30% 0 1 1 1 3 5 8 1 14 16 19 22 25 27
3% 3% |0 1 1 2 3 6 10 13 16 19 22 25 29 32
g % 40% 0 1 1 2 4 7 11 15 18 22 25 29 33 36
GE, =< | 60% 1 1 2 3 5 1 16 22 27 33 38 44 49 55
é% 80% 1 1 2 4 7 15 22 29 36 44 51 58 66 73
'é’ & [ 100% 1 2 3 5 9 18 27 36 46 55 64 73 82 91

TWP-AYR-RPS-OFE-RPT-00023 Page 37



Ayre Offshore Wind Farm, Offshore EIA Report THISTLE
Volume 3, Appendix 11.3: Offshore Ornithology TW? WIND
Displacement Report PARTNERS

Operation and Maintenance

Table 3.30: MRSea Predicted Mortality of Northern Gannet During the Breeding Season as a Result of Displacement from the Array Area +2 km
Buffer During the O&M Phase

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 0 0 1 1 2 4 5 7 9 i 13 14 16 18
20% 0 1 1 2 4 7 M 14 18 22 25 29 33 36
2 | 30% 1 1 2 3 5 1 16 22 27 33 38 43 49 54
E’ 40% 1 1 2 4 7 14 22 29 36 43 51 58 65 72
< § 50% 1 2 3 5 9 18 27 36 45 54 63 72 81 91
E _g' 60% 1 2 3 5 " 22 33 43 54 65 76 87 98 109
g % 70% 1 3 4 6 13 25 38 51 63 76 89 101 14 127
GE, ﬁ 80% 1 3 4 7 14 29 43 58 72 87 101 116 130 145
Ego_ % 90% 2 3 5 8 16 33 49 65 81 98 14 130 147 163
'g 2\: 100% 2 4 5 9 18 36 54 72 91 109 127 145 163 181
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Table 3.31: MRSea Predicted Mortality of Northern Gannet During the Non-Breeding Season as a Result of Displacement from the Array Area
+2 km Buffer During the O&M Phase

Mortality level
(% of displaced birds at risk of mortality)
1% 2% 3% 5% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
10% 0 0 0 0 1 2 3 4 5 5 6 7 8 9
20% 0 0 1 1 2 4 5 7 9 1 13 15 16 18
= | 30% 0 1 1 1 3 5 8 11 14 16 19 22 25 27
E’ 40% 0 1 1 2 4 7 1 15 18 22 25 29 33 36
< § 50% 0 1 1 2 5 9 14 18 23 27 32 36 41 46
35 60% |1 1 2 3 5 1 16 22 27 33 38 44 49 55
"aé; % 70% 1 1 2 3 6 13 19 25 32 38 45 51 57 64
qE, =< | 80% 1 1 2 4 7 15 22 29 36 44 51 58 66 73
é% 90% 1 2 2 4 8 16 25 33 41 49 57 66 74 82
-é’ & | 100% 1 2 3 5 9 18 27 36 46 55 64 73 82 91
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Discussion

The range of Displacement and mortality rates provided above is in line
with that typically recommended for the impact assessments for OWFs
(NatureScot, 2023a).

Displacement rates can be empirically inferred based on a change in
density between before and after the construction of an OWF. However,
there is uncertainty; individual assessments may struggle to fully attribute
a causal relationship with the construction of an OWF, given that seabird
abundance distribution is known to show substantial spatial and temporal
variation due to a wide range of biotic and abiotic factors (Pérez-Lapena
et al., 2010). Furthermore, there is evidence that Displacement rates may
vary regionally; for example, it has been noted that guillemot avoided
some OWF areas in the south-western part of the German North Sea less
than they avoided other areas north and east (Peschko et al., 2024). This
may be due to ecological conditions, such as the density of birds and
distribution of available habitat, or it may be a behavioural response that
depends on the visual backdrop and the extent of background vessel
traffic in the region.

Given the potential for regional variation in Displacement rates, it is
noteworthy that a recent study at Beatrice OWF, located in the Moray Firth
(approximately 50 km to the south-west of the Array Area), found no
evidence of auk Displacement, although this study only examined
localised Displacement within the turbine array area (MacArthur Green,
2023). In addition, a recent review of auk Displacement data from 21
different OWFs within the North Sea and Western Waters found reported
auk abundances changed from +112% (i.e. attraction) to -75% (APEM,
2022a). For gannet, a review found Displacement rates ranging from no
significant effect to 98% Displacement within an OWF (APEM, 2022b).

Mortality rates are harder to quantify. It is acknowledged that even the
concept of estimating the impact of Displacement by means of applying
a mortality rate to displaced birds is flawed (SNCB, 2022a; Searle et al.,
2018). Impacts will not solely accrue by means of mortality of displaced
individuals. Displacement may lead to mortality of non-displaced
individuals as a result of increased competition. During the breeding
season, Displacement may impact survival of juveniles if the foraging
success of parents is reduced or if nests are left unattended for longer.
Displacement may also have sub-lethal effects that lead to population-
level impacts, for example reduced productivity caused by an increased
incidence of missed breeding, or reduced clutch size if a breeding attempt
is made. These complications make estimating a Displacement mortality
rate from empirical observation currently an intractable problem.
However, studies which have considered mortality rates (reviewed in
APEM, 2022a, 2022b) found the evidence is incompatible with a 10%
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mortality rate for either auks or gannets, and that the best supported
position is a negligible impact on mortality rates.

Therefore, whilst this report provides a range of Displacement and
mortality rates, it should be recognised that the upper end of this range
is considered to be highly over-precautionary and not supported by
available evidence, especially regarding Displacement-consequent
mortality. The lower end of the ranges provided is more plausible, but
even the lower end is considered to include an element of precaution
given the range of results provided in the literature, including studies in
Scottish waters, finding lower or negligible Displacement and mortality
rates.

Finally, NatureScot (2023a) has advised the use of the SeabORD model in
their guidance and the Ayre Offshore Scoping Opinion (Marine Directorate
- Licensing Operations Team (MD-LOT), 2024) in addition to the matrix
Displacement method. However, there are several practical and
theoretical issues regarding the use and functionality of SeabORD.
Therefore, SeabORD has not been considered for assessing Displacement
in this report. Agreement on this approach was confirmed with
NatureScot on the 30 April 2025.
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5 Summary

5.1.1 Table 51 summarises the Displacement matrices with the most likely
Displacement mortality for each VOR, which were estimated after applying
the proposed Displacement and mortality rates (from Table 2.3 and Table
2.4) and includes the species-specific bio-seasons (from Table 2.2), Array
Area abundance estimates and the results from Section 0.
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Table 5.1. Summary of Displacement Analyses Undertaken for the Array Area
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Species Phase Season Seasonal mean Displacement rates | Mortality Displacement
peak population | (%) Rates (%) Mortality (Range)
(Ayre Array Area (MRSea)
+2 km buffer)
Black-legged Construction and Breeding 430 15% 1% to 3% 1to 2
kittiwake Decommissioning Non-breeding | 811 1% to 3% 1to 4
O&M Breeding 430 30% 1% to 3% 1to 4
Non-breeding | 806 1% to 3% 2to7
Common Construction and Breeding 10,220 30% 3% to 5% 92 to 153
guillemot Decommissioning Non-breeding | 6,514 1% to 3% 20 to 59
O&M Breeding 10,220 60% 3% to 5% 184 to 307
Non-breeding | 6,514 1% to 3% 39 to 117
Razorbill Construction and Breeding 1,204 30% 1% to 3% 11 to 18
Decommissioning Non-breeding | 1178 3% to 5% 4 to 1
O&M Breeding 1,204 60% 3% to 5% 22 to 36
Non-breeding 1178 1% to 3% 7 to 21
Atlantic puffin Construction and Breeding 791 30% 3% to 5% 7 to 12
Decommissioning Non-breeding | 1,360 1% to 3% 4 t0 12
Oo&M Breeding 791 60% 3% to 5% 14 to 24
Non-breeding | 1,360 1% to 3% 8 to 24
Northern fulmar | Construction and Breeding 1,302 10% 1% to 3% 1to 4
Decommissioning Non-breeding | 1140 1% to 3% 1to 3
O&M Breeding 1,302 20% 1% to 3% 1to 8
Non-breeding | 1,40 1% to 3% 1to7
Breeding 181 35% 1% to 3% 1to 2

TWP-AYR-RPS-OFE-RPT-00023

Page 43



Ayre Offshore Wind Farm, Offshore EIA Report THISTLE
Volume 3, Appendix 11.3: Offshore Ornithology WIND

) PARTNERS
Displacement Report

Species Phase Season Seasonal mean Displacement rates | Mortality Displacement
peak population | (%) Rates (%) Mortality (Range)
(Ayre Array Area (MRSea)
+2 km buffer)
Northern Construction and Non-breeding | 91 1% to 3% 0to1
gannet Decommissioning
Oo&M Breeding 181 70% 1% to 3% 1to 4
Non-breeding | 91 1% to 3% 1to 2
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