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Glossary

Term Definition

Array Area The area in which the generation infrastructure (including Wind Turbine
Generators and associated foundations and inter-array cables), Offshore
Electrical Platform(s), and an interconnector cable will be located.

Counterfactual A metric comparing the growth rate in baseline population viability analysis

growth rate (PVA) simulations to the growth rate in impact PVA simulations, calculated as
the population growth rate in the impacted scenario divided by the population
growth rate in the baseline scenario.

Counterfactual A metric comparing the population size in baseline PVA simulations to the

population size

population size in impact PVA simulations, calculated as the population size
rate in the impacted scenario divided by the population size in the baseline
scenario.

Developer

Muir Mhor Offshore Wind Farm Limited

E2

The ScotWind Plan Option Area where the Proposed Development is located

Floating Foundations

The floating structures on which the wind turbine generators are installed.

Foundation anchors

The structures which anchor the floating foundations to the seabed, connected
to the foundation mooring.

Habitats Regulations

The Conservation (Natural Habitats, &c..) Regulations 1994, the Conservation
of Offshore Marine Habitats and Species Regulations 2017 and the
Conservation of Habitats and Species Regulations 2017

Inter-array cables

Cable which links the Offshore Electrical Platforms to one another, allowing for
power to be transferred between the platforms.

Interconnector cable

Cables which link Offshore Electrical Platforms to one another.

Landfall

The area between Mean High Water Springs (MHWS) and Mean Low Water
Springs (MLWS) where the offshore export cables are brought onshore.

Offshore Electrical
Platform (OEP)

Offshore platform consisting of High Voltage Alternating Current (HVAC)
equipment, details depending on the final electrical set up of the Project.

Offshore Export
Cable Corridor

The area within which the offshore export cables will be installed.

(ECC)

Offshore export The subsea electricity cable circuits running from the Offshore Electrical

cables Platform to the landfall which will transmit the electricity generated by the
offshore wind farm to the onshore export cables for transmission onwards to
the onshore substation and the national electrical transmission system along
with auxiliary cables such as fibre optic cables.

Offshore The proposed transmission infrastructure comprising: Offshore Electrical

transmission Platform(s) and associated foundations and substructures; the offshore export

infrastructure cables; and the landfall area up to Mean High Water Springs (MHWS).

Project Muir Mhor Offshore Wind Farm — comprises the wind farm and all associated
offshore and onshore components.

Proposed The offshore Muir Mhor Offshore Wind Farm project elements to which this

Development Offshore EIA Report relates.

Wind Turbine The wind turbines that generate electricity consisting of tubular towers and

Generator (WTG) blades attached to a nacelle housing mechanical and electrical generating

equipment.
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AEo0SI Adverse Effect on Site Integrity
AfL Agreement for Lease
BDMPS Biologically Defined Minimum Population Scale
CEF Cumulative Effects Framework
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CMA Conservation Management Advice
CMS Construction Management Strategy
CoCP Code of Construction Plan
CPS Counterfactual of Population Size
CRM Collision Risk Modelling
DAS Digital Aerial Surveys
DP Decommissioning Programme
DSLP Development Specification and Layout Plan
ECC Export Cable Corridor
EclA Ecological Impact Assessment
EEA European Economic Areas
EIA Environmental Impact Assessment
EIAR Environmental Impact Assessment Report
EMP Environmental Management Plan
ESAS European Seabirds At Sea
GW Gigawatt
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HRA Habitats Regulations Appraisal
ICCI In-combination Climate Change Impact
ICES International Council for the Exploration of the Sea
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JV Joint Venture
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SD Standard Deviation

SEA Strategic Environmental Assessment
SMP Seabird Monitoring Programme

SNCB Statutory Nature Conservation Body
SPA Special Protection Area

SSSI Sites of Special Scientific Interest

UXxo Unexploded Ordnance

VMP Vessel Management Plan

WCDS Worst Case Design Scenario

WeBS Wetland Bird Survey

WSP Wet Storage Plan




Species Scientific Names

@e MUIR MHOR

Species

Scientific name

Light-bellied brent goose

Branta bernicla hrota

Barnacle goose

Branta leucopsis

Greylag goose

Anser anser

Taiga bean goose

Anser fabalis

Pink-footed goose

Anser brachyrhynchus

Whooper swan

Cygnus cygnus

Shelduck Tadorna tadorna
Shoveler Spatula clypeata
Gadwall Mareca strepera
Wigeon Mareca penelope
Mallard Anas platyrhynchos
Pintail Anas acuta

Teal Anas crecca
Pochard Aythya ferina
Tufted duck Aythya fuligula
Scaup Aythya marila

Eider Somateria mollissima

Velvet scoter

Melanitta fusca

Common scoter

Melanitta nigra

Long-tailed duck

Clangula hyemalis

Goldeneye

Bucephala clangula

Goosander

Mergus merganser

Red-breasted merganser

Mergus serrator

Nightjar

Caprimulgus europaeus

Corncrake

Crex crex

Spotted crake

Porzana porzana

Great crested grebe

Podiceps cristatus

Slavonian grebe

Podiceps auritus

Qystercatcher

Haematopus ostralegus

Lapwing

Vanellus vanellus

Golden plover

Pluvialis apricaria

Grey plover

Pluvialis squatarola

Ringed plover

Charadrius hiaticula

Dotterel

Charadrius morinellus




@e MUIR MHOR

Species Scientific name
Whimbrel Numenius phaeopus
Curlew Numenius arquata

Bar-tailed godwit

Limosa lapponica

Black-tailed godwit

Limosa limosa

Turnstone Arenaria interpres
Knot Calidris canutus
Ruff Calidris pugnax
Sanderling Calidris alba
Dunlin Calidris alpina

Purple sandpiper

Calidris maritima

Snipe

Gallinago gallinago

Redshank

Tringa totanus

Wood sandpiper

Tringa glareola

Greenshank

Tringa nebularia

Kittiwake

Rissa tridactyla

Black-headed gull

Chroicocephalus ridibundus

Common gull

Larus canus

Great black-backed gull

Larus marinus

Herring gull

Larus argentatus

Lesser black-backed gull

Larus fuscus

Arctic tern Sterna paradisaea
Great skua Stercorarius skua
Guillemot Uria aalge
Razorbill Alca torda

Puffin Fratercula arctica

Red-throated diver

Gavia stellata

Black-throated diver

Gavia arctica

Great northern diver

Gavia immer

European storm petrel

Hydrobates pelagicus

Leach's storm petrel

Hydrobates leucorhous

Fulmar

Fulmarus glacialis

Manx shearwater*

Puffinus puffinus

Gannet Morus bassanus
Shag Gulosus aristotelis
Bittern Botaurus stellaris
Grey heron Ardea cinerea
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Species

Scientific name

Osprey

Pandion haliaetus

Marsh harrier

Circus aeruginosus

Hen harrier

Circus cyaneus

Short-eared owl

Asio flammeus

Merlin

Falco columbarius
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11. OFFSHORE AND INTERTIDAL ORNITHOLOGY

11.1. INTRODUCTION

11.1.1. Muir Mhor Offshore Wind Farm Limited (hereafter referred to as ‘the Developer') is proposing
to develop the Muir Mhor Offshore Wind Farm (hereafter ‘the Project’). The Project is made
up of both offshore and onshore components. The subject of this offshore Environmental
Impact Assessment Report (EIAR) is the offshore infrastructure of the Project seaward of
Mean High-Water Springs (MHWS) which is hereafter referred to as ‘the Proposed
Development’.

11.1.2. The Muir Mhor Array Area covers an area of approximately 200 km? and is located
approximately 63 km east of Peterhead on the east coast of Scotland. The offshore
infrastructure of the Proposed Development includes Wind Turbine Generators (WTGs) and
associated floating foundations, the Offshore Electrical Platform (OEP) and associated
foundations, the inter-array cables, interconnector cables, offshore export cables and landfall.

11.1.3. This Chapter of the EIAR presents an assessment of the potential impacts and associated
Likely Significant Effects (LSE) to offshore and intertidal ornithology from Proposed
Development and discusses appropriate mitigation and monitoring as required to address any
significant effects.

11.1.4. Offshore ornithological receptors are those that naturally occur at sea and may have the
potential to be affected by offshore renewable energy developments. This includes those
species classed as ‘seabirds’, plus migratory species such as geese and swans as well as
waders, raptors, and passerines.

11.1.5. Intertidal ornithology typically relates to coastal species that occur between Mean Low Water
Springs (MLWS) and MHWS, such as waders, wildfowl, and other waterbirds. Some intertidal
waterbirds and intertidally occurring seabirds are listed as designated features of coastal
Special Protection Area (SPAs), sites which may be important as wintering or staging areas
for waders, wildfowl, and other waterbirds.

11.1.6. This EIAR is accompanied by a Report to Inform Assessment (RIAA) (Muir Mhor Offshore
Wind Farm Limited, 2024) which assesses the potential for adverse effects on site integrity
on designated European sites.

11.1.7. This Chapter should be read alongside the following other Chapter:
e Volume 2, Chapter 10 (Fish and Shellfish Ecology).
11.1.8. This Chapter includes a summary of information contained in the following Technical Reports:

e Offshore and Intertidal Ornithology Baseline Report (Volume 3, Appendix 11.1), which
provides information on the species and their distributions found within the intertidal
and offshore areas of the Proposed Development;

e Offshore Ornithology Collision Risk Modelling (CRM) Report (Volume 3, Appendix
11.2), which provides methodology and results on the modelling of species-specific
collision risk mortalities associated with the Proposed Development;

e Offshore Ornithology Distributional Responses Report (Volume 3, Appendix 11.3),
which provides methodology and results on the modelling of species-specific
displacement related mortalities associated with the Proposed Development;
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e Offshore Ornithology Apportioning Report (Volume 3, Appendix 11.4), which provides
methodology and results on the apportioning of mortality impacts to the SPAs and non-
SPA colonies with connectivity to Proposed Development;

e Offshore Ornithology Population Viability Analysis Report (Volume 3, Appendix 11.5),
which provides methodology and results on the assessment of the long-term viability of
SPA populations with the development related impacts applied to them; and

e Offshore Ornithology Density and Abundance Report (Volume 3, Appendix 11.6), which
provides methodology and results on the modelling of species-specific density and
abundances within the Proposed Development.

11.1.9. This Chapter refers to the design of the Proposed Development as described in Volume 1,
Chapter 3 (Project Description) of the EIAR.

11.1.10. This Chapter has been prepared by Natural Power Consultants. Further details of the relevant
qualifications, expertise, and experience of Natural Power Consultants are provided in Volume
1, Chapter 1 (Introduction).

11.2. PURPOSE OF THE CHAPTER

11.2.1. The primary purpose of the EIAR is defined in Volume 1, Chapter 1 (Introduction).

11.2.2. The key objective of this Chapter is to provide Scottish Ministers and statutory and non-
statutory stakeholders with the information required to assess the LSE on offshore and
intertidal ornithology in relation to the Proposed Development. This assessment will consider
those effects from the Proposed Development in isolation, as well as cumulative effects (the
effects of the Proposed Development combined with the effects from other plans and
projects).

11.2.3. This Chapter presents the following:
e A detailed description of current environmental baseline conditions relevant to offshore
and intertidal ornithology. These have been established from literature reviews, site-

specific surveys, collision and displacement quantitative assessments, and consultation
with stakeholders;

e Discussion of assumptions and any limitations with respect to the information used to
define the baseline;

o Identification of potential impacts and any resulting LSE on offshore and intertidal
ornithology related to Proposed Development activities. This process is informed by the
application of embedded commitments;

e Consideration of the need for any ‘secondary’ mitigation measures (in addition to
embedded commitments) to avoid, minimise, reduce, or offset LSE on offshore and
intertidal ornithology from the Proposed Development;

e Consideration of any residual effects following application of secondary mitigation; and

e Identification of monitoring measures to support proposed mitigation.

11.2.4. Modelling undertaken in support of the Chapter is presented in the Appendices listed in 11.1.8.
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11.3. LEGISLATION AND POLICY CONTEXT

11.3.1.

11.3.2.

Overarching legislation, policy, and guidance in relation to the EIAR for the Proposed
Development is provided in Volume 1, Chapter 2 (Legislation and Policy Context) of the EIAR.
Below is provided a summary of legislation, policy, and guidance directly relevant to offshore
and intertidal ornithology.

All legislation and policy directly applicable to offshore and intertidal ornithology is illustrated
in Table 11-1.




Table 11-1 Legislation relevant to offshore and intertidal ornithology
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Legislation/Policy

Summary

How Chapter has considered this

Legislation

Directive 2011/92/EU on
the assessment of the
effects of certain public and
private projects on the
environment (‘the EIA
Directive’)

The directive aims to ensure a high level of environmental protection
and environmental considerations are integrated into the preparation
and authorisation of projects. This objective is achieved by ensuring
that environmental assessment of certain public and private projects
is carried out.

The purpose of this document is to fulfil the
conditions set out within the applicable legislation
implementing this Directive in order to ensure a
high level of environmental protection.

Directive 92/43/EEC on
Conservation of Natural
Habitats and of Wild Fauna
and Flora (as amended)
(‘Habitats Directive’)

The aim of this directive is to contribute to ensuring biodiversity in the
European Union by the conservation of natural habitats and wild fauna
and flora species. It sets up the Natural 2000 network, which includes
the special protection areas classified under the Bird Directive
(Directive 2009/147/EC).

Directive 2009/147/EC on
the Conservation of Wild
Birds (‘Birds Directive’)

The aim of the directive is to conserve wild birds in the EU by setting
out rules for their protection, conservation, management and control.
It covers birds, their eggs, nests and habitats and codifies legislation
originally adopted in 1979 (Directive 79/409/EEC). Directive
2009/147/EC was amended in 2019 by Regulation (EU) 2019/1010
which aligns and streamlines reporting obligations in the field of
environmental law.

The Conservation (Natural
Habitats and c.)
Regulations 1994 (as
amended)

In Scotland and Scottish territorial waters the Habitats Directive is
translated into specific by this legislation, usually known as the
Habitats Regulations.

The Conservation of
Habitats and Species
Regulations 2017

This legislation translates the Habitats Directive into legislation for
section 36 consents and Marine Licences.

The Conservation of
Offshore Marine Habitats
and Species Regulations
2017

These regulations implement the species protection requirements of
the Habitats and Birds Directives offshore (more than 12 nautical miles
from the coast). The Offshore Marine Regulations apply to the offshore
marine area, offshore marine installations, certain ships and crafts.

These pieces of legislation require that any plan
or project which has a likely significant effect on
a European protected site, either alone or in
combination, shall be subject to an appropriate
assessment.

As part of this document, information on whether
a species is a feature of a European protected
site is used to inform the conservation value as
part of the assessment of a species’ sensitivity
(Offshore and Intertidal Ornithology Baseline
Report (Volume 3, Appendix 11.1)).

Full consideration of the effects upon bird
species and how these may impact conservation
objectives of designated sites is considered
within the RIAA (Muir Mhor Offshore Wind Farm
Limited, 2024) as part of the Habitats
Regulations Appraisal (HRA).

Ramsar Convention on
Wetlands of International

The aim of this international convention is to protect wetland sites of
global importance that have been designated for containing

Information on whether a species is a feature of a
Ramsar site is used to inform the conservation
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Legislation/Policy

Summary

How Chapter has considered this

Importance 1971

representative, rate or unique wetland types or for their importance in
conserving biological diversity.

value as part of the assessment of a species’
sensitivity (Offshore and Intertidal Ornithology
Baseline Report (Volume 3, Appendix 11.1)).

UK Biodiversity Framework
2024

This supersedes the UK Biodiversity Action Plan, which was the UK
Governments response to the Convention of Biological Diversity
(CBC) 1992. It focuses on activities that provide opportunities for
meeting the UK’s environmental commitments more efficiently at a UK
scale.

Goals of this framework are achieved in this

Chapter  through the consideration  of
ornithological receptors within the impact
assessment.

The Nature Conservation
(Scotland) Act 2004 (as
amended)

The Act sets out a series of measures which are designed to conserve
biodiversity and to protect and enhance the biological and geological
natural heritage of Scotland. In doing so, the Act provides the principal
legislative components for nature conservation within Scotland. The
Act also locates the conservation of biodiversity and of Scotland's
natural environment within a wider British, European and global
context. In relation to biodiversity in particular, it requires public bodies
and office-holders to consider the effect of their actions at a local,
regional, national and international level.

A series of legislative measures designed to
conserve biodiversity while enhancing biological
and geological natural heritage within Scotland
and further abroad. This is considered within the
impact assessment where the effects to species
at the local, regional, national and international
scales are identified.

The Wildlife and
Countryside Act 1981 (as
amended)

An Act to prohibit certain methods of killing or taking wild animals; to
restrict the introduction of certain animals and plants.

Core legislation regarding the protection of
animals (including wild birds and their
nests/eggs), plants and certain habitats within the
UK. This Chapter allows public bodies and office
holders to enable them to fulfil their obligations
under the Act.

The Convention for the
Protection of the Marine
Environment of the North-
East Atlantic (the OSPAR
Convention)

This convention sets out international cooperation on environmental
protection in the north-east Atlantic, dealing with prevention and
elimination of pollution form land-based and offshore sources, and
dumping or incineration.

The convention will be considered when
considering pollution prevention and waste
management requirements of the Environmental
Management Plan EMP (C-08); Volume 4,
Appendix 2 (Outline Environmental Management
Plan).

Policy

Scotland’s National Marine
Plan GEN 9 Natural
heritage policy

The Gen 9 Natural Heritage policy specifies development and use of
the marine environment must: (a) comply with legal requirements for
protected areas and protected species; (b) not result in significant
impact on the national status of Priority Marine Features (PMFs); and

The assessment complies with legal requirements
as set out above in this table.
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Legislation/Policy

Summary

How Chapter has considered this

(c) protect and, where appropriate, enhance the health of the marine
area.

Offshore Wind and Marine Renewable Energy policy 5 specifies that
marine planners and decision makers must ensure that renewable
energy projects demonstrate compliance with Environmental Impact
Assessment and Habitats Regulations Appraisal legislative
requirements.

Offshore Wind and Marine Renewable Energy policy 6 specifies that
new grid connections should align with relevant sectoral and other
marine spatial planning processes and should take a joined up
approach to development and activity to minimize impacts on the
marine historic and natural environment and other users.

Offshore Wind and Marine Renewable Energy policy 9 specifies that
marine planners and decision makers should support the development
of joint research and monitoring programmes for offshore wind
development.

Offshore  Wind and Marine Renewable Energy “living within
environmental limits” policy specifies that a strategic approach should
be taken to mitigate potential impacts and cumulative impacts on the
marine environment and should be aligned for issues arising in the
coastal interface between marine and terrestrial processes.

Sectoral Marine Plan for
Offshore Wind Energy

This aimed to identify sustainable Plan Options (PO) for the future
development of commercial-scale offshore wind energy in Scotland,
providing a strategic framework for future developments utilising a
Strategic Environmental Assessment (SEA) undertaken for the
purpose.

The SEA identified that the E2 PO, within which
the Proposed Development is located, may be an
important foraging area for kittiwake and razorbill,
and due to concerns regarding potential in-
combination impacts, a regional survey should be
carried out. A regional Digital Aerial Survey (DAS)
was undertaken to augment the project-specific
DAS (see Section 11.5), and impacts on kittiwvake
and razorbill are assessed in Section 11.17.

The Scottish Biodiversity
Strategy

Aims of the strategy includes: protection and restoration of
biodiversity, to support healthy ecosystems; and to maximise the
benefits for Scotland of a diverse natural environment and the services
it provides, contributing to sustainable economic growth.

This Chapter undertakes an impact assessment
to ensure that there are no significant impacts on
ornithological receptors (Section 11.17).
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11.4. CONSULTATION

11.4.1. Ongoing statutory and non-statutory consultation and incorporation of feedback is an integral
part of developing a robust EIAR. The Offshore Scoping Report, (see Volume 3, Appendix 5.1
(Offshore Scoping Report)) for the Proposed Development was submitted to the Marine
Directorate — Licensing Operations Team (MD-LOT) in June 2023. A detailed response to the
Scoping Report’s content and questions was provided from MD-LOT, and multiple additional
consultees in the September 2023 Scoping Opinion, see Volume 3, Appendix 5.2 (Offshore
Scoping Opinion).

11.4.2. Table 11-2 provides a summary of the stakeholder consultation activities specific to offshore
and intertidal ornithology. The issues raised and actions to address and incorporate this
feedback into the EIAR are outlined.

11.4.3. This consultation involved:

e Scoping Opinion comments provided by NatureScot in August 2023, MD-LOT in
September 2023, and the Royal Society for the Protection of Birds (RSPB) in
September 2023;

e Email correspondence from NatureScot on 18 December 2023 that covered the use of
MRSea and SeabORD, and discussed the Cumulative Effects Assessment (CEA);

e Email correspondence from NatureScot on 16 April 2024 that covered collision risk
modelling;

e Email correspondence from NatureScot on 17 May 2024 that covered Population
Viability Assessment (PVA);

e Email correspondence from NatureScot on 5 June 2024 that covered a threshold for
inclusion of species in the CEA;

e Email correspondence from NatureScot on 24 July 2024 that covered SeabORD;

e The quarterly catchup on 4 September 2024 with MD-LOT, NatureScot and Marine
Directorate - Science, Evidence, Digital and Data (MD-SEDD) in attendance that
included discussion on new NatureScot (2024) guidance on collision risk modelling;

e Email correspondence from NatureScot on 6 September 2024 that covered the interim
solution to the Cumulative Effects Framework (CEF);

e Email correspondence from MD-LOT on 11 September 2024 on the inclusion of West
of Orkney windfarm in the CEA,;

e Email correspondence from NatureScot on 27 September 2024 that covered PVA; and

¢ North East and East Ornithology Group (NEEOG) meeting with NatureScot in
attendance that covered the interim solution to the CEF.

11.4.4. Further detail on the Proposed Development’s overall EIA stakeholder consultation process
and actions is presented in Volume 1, Chapter 5 (Consultation) of the EIAR.
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Date Consultee and Description/ Issues Raised How this has been considered in this Chapter
Type of
Consultation
Guidance
September  MD-LOT; Scoping The Scottish Ministers are content with the data listed in Section Guidance notes used in the assessment presented in
2023 Consultation 10.3 of the Scoping Report and anticipated additional data listed in  this Chapter are detailed in Table 11-13.

Section 10.10. The Scottish Ministers highlight the guidance notes
provided by NatureScot for further consideration.

Digital Aerial Surveys

11 August NatureScot; We are content with the study area proposed in section 10.2. A 4
2023 Scoping km buffer has been used for the DAS, which is acceptable for this
Consultation site. A 2 km displacement buffer is proposed. This will be adequate
if sensitive species such as divers are not present. Only one red-
throated diver was recorded in the year one surveys, and if the
year two results are similar, then the 2 km buffer will be acceptable.
September  MD-LOT; Scoping The Scottish Ministers are broadly content with the study area
2023 Consultation proposed in Section 10.2 of the Scoping Report.

The Scottish Ministers agree that a 4 km buffer for the DAS is
acceptable.

The Scottish Ministers agree that the 2 km displacement buffer
proposed will be adequate if sensitive species such as divers are
not present. Should similar numbers of red throated diver be
recorded in the year two results, then the 2 km buffer will be
acceptable.

NatureScot and MD-LOT in agreement with Study Area
(similar numbers of divers were recorded in year 2 of
the DAS) and the 2km buffer was retained. The site-
specific DAS survey area is set out in Figure 11-1. The
DAS methodologies are summarised in Table 11-14
with full details presented in the Offshore and Intertidal
Ornithology Baseline Report (Volume 3, Appendix 11.1).

Landfall Survey

11 August
2023

NatureScot;
Scoping
Consultation

The intertidal survey buffer is appropriate.

The report is not clear on the duration of the intertidal survey.
Section 10.2.4 states that the duration is one year from October
2022 to September 2023. However, section 10.10.7 states that the
survey period is only from October 2022 to April 2023. We would
anticipate a full year’s survey being carried out. Seabirds such as
breeding terns may be present on the shore and should be

NatureScot and MD-LOT in agreement with the landfall
survey area. The surveys at the chosen landfall location
took place from October 2022 to March 2024. The
landfall survey methodology is summarised in Table
11-14 with full details presented in the Offshore and
Intertidal Ornithology Baseline Report (Volume 3,
Appendix 11.1). The collection of information relating to
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How this has been considered in this Chapter

considered as well as waterfowl and waders. A full description of
the survey methodology should be provided.

September
2023

MD-LOT; Scoping
Consultation

The Scottish Ministers also agree the intertidal survey buffer is
appropriate. This is a view supported by NatureScot in its
representation.

The Scottish Ministers further agree with NatureScot that the
Scoping Report is not clear on the duration of the intertidal survey.
The Scottish Ministers advise that a full year’s survey must be
carried out.

The Scottish Ministers advise that seabirds such as breeding terns
may be present on the shore and should be considered as well as
waterfowl and waders. A full description of the survey methodology
should also be provided.

the presence of seabird species was included within the
landfall survey methodology.

11 August
2023

NatureScot;
Scoping
Consultation

Buchan Ness to Collieston Coast SPA: one of the landfall areas of
search lies within this SPA, creating potential for disturbance of
seabirds on their nests, as works approach cliff nesting habitat on
or near the coast. Birds such as fulmar, which are not sensitive to
disturbance from vessel activity at sea, are nonetheless sensitive
to disturbance on their nests, especially during chick rearing. It will
be important to consider this aspect of disturbance in assessments
of impacts.

The southern stretch of coastline being considered as a cable
landfall option falls within the Buchan Ness to Collieston Coast
SPA and the cable route would cross the marine extension of the
SPA.

Seabirds use the marine waters immediately adjacent to their
breeding colonies for a number of essential activities including
preening, displaying, bathing and resting. The Buchan Ness to
Collieston Coast marine extension of 2 km was created specifically
to support common guillemot and fulmar, though other species will
use it as well. It is used throughout the year, but most intensively in
the breeding season. Seabirds use the marine waters immediately

The landfall area has been refined from that presented
at Scoping and no longer overlaps with the Buchan
Ness to Collieston Coast SPA (Table 11-10). As such
there is no longer an overlap between the landfall area
and this SPA, nor is it close to this SPA, and as such
there is no longer a route to impact here for disturbance
to nest sites.
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Date Consultee and Description/ Issues Raised How this has been considered in this Chapter
Type of
Consultation

adjacent to their breeding colonies for a number of essential
activities including preening, displaying, bathing and resting. The
Buchan Ness to Collieston Coast marine extension of 2 km was
created specifically to support common guillemot and fulmar,
though other species will use it as well. It is used throughout the
year, but most intensively in the breeding season.

The installation/decommissioning of cables could disturb or
displace birds using the marine extension. Consideration should be
given to the timing of the works and a vessel management plan, to
minimise impacts on the SPA qualifying species. We advise
avoiding works within the 2 km SPA extension during the main
breeding season.

There is also potential for disturbance of seabirds nesting on the
cliffs as the works approach the coastline. Consideration should be
given to selecting a cable route and landfall that avoid the most
sensitive areas of the nesting colonies within the SPA, and not
carrying out works close to the coast during the main breeding
season.

September  MD-LOT; Scoping The Scottish Ministers refer the Developer to NatureScot

2023 Consultation representation in relation to the Buchan Ness to Collieston Coast
SPA and advise that this must be fully considered and
implemented by the Developer including consideration to the timing
of works and a vessel management plan.
As there is also potential for disturbance of seabirds nesting on the
cliffs as the construction works approach the coastline,
consideration should be given to selecting a cable route and
landfall that avoid the most sensitive areas of the nesting colonies
within the SPA.
The Scottish Ministers advise that the EIA Report should fully
consider the timing of the construction works considering breeding
seasons.
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Data Sources

11 August
2023

NatureScot;
Scoping
Consultation

The data listed in section 10.3 and the anticipated additional data
listed in section 10.10 is comprehensive. Our suite of guidance
notes (2023) contains information about relevant references, data
sources and guidance.

NatureScot is in agreement: all NatureScot guidance is
taken into account as summarised in paragraph 11.12.1.

Density And Abundance Calculations

11 August NatureScot; We note that availability bias is not included in the density Availability bias has been included in the density
2023 Scoping modelling section. We would expect that species-specific calculations — see the Offshore Ornithology Density and
Consultation correction factors should be applied to the number of each auk Abundance Report (Volume 3, Appendix 11.6).
species recorded on the sea’s surface. We accept factors derived
from Thaxter et al. (2010) for guillemot and razorbill, and Spencer
(2012) for puffin.
11 August NatureScot; We can confirm, as per our Guidance Note 2, that MRSea should NatureScot advice has been used in the density
2023 Scoping be used for density modelling approaches unless the number of calculations as reported in the Offshore Ornithology
Consultation data points for a species is less than 10, or the species are present Density and Abundance Report (Volume 3, Appendix
in a uniform distribution, in which case it may not be possible to run  11.6).
the spatial elements of MRSea.
If in some instances it is found that MRSea is not working, then the
reasons should be explained and design-based approaches can be
used.
1 MD-LOT; Scoping In regard to the proposed threshold number of 100 records for
September  Consultation using MRSea to generate density surfaces, the Scottish Ministers
2023 advise, as per NatureScot representation, that MRSea should be

used for density modelling approaches unless the number of data
points for a species is less than 10, or the species are present in a
uniform distribution, in which case it may not be possible to run the
spatial elements of MRSea.

If in some instances it is found that MRSea is not producing the
necessary output, then the reasons should be explained, and
design-based approaches can be used.

The Scottish Ministers also refer to the Developer to the RSPB
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response which comments on lower numbers of data points being
more suited to MRSea.
September RSPB Scotland, We do not agree with the proposed threshold numbers of 100
2023 Scoping records for using MRSea to generate density service. MRSea will
Consultation work well with lower number of records.
18 NatureScot email Advised that the approach used for confidence intervals from Details of this approach are provided in the Offshore
December MRSea for species with fewer than 100 observations within the Ornithology Density and Abundance Report (Volume 3,
2023 dataset, as outlined in the Offshore Ornithology Density and Appendix 11.6).

Abundance Report (Volume 3, Appendix 11.6), is appropriate.

Seasonal Definitions and Regional Population Estimates

September  MD-LOT; Scoping The Scottish Ministers refer the Developer to the NatureScot The NatureScot guidance on seasonal definitions and
2023 Consultation representation regarding clarity on how to use data from Furness deriving population estimates for the non-breeding
(2015) to derive population estimates for the non-breeding season has been followed. Seasonal definitions are
seasons. The Developer is also directed to the comments within provided in the Offshore and Intertidal Ornithology
the RSPB representation in relation to bioseasons for Kittiwake and Baseline Report (Volume 3, Appendix 11.1) and
Gannet. regional population estimates are provided in Table
11-12.
See below on comments on the RSPB representation in
relation to bioseasons for kittiwake and gannet.
11 August NatureScot; We have accepted Berwick Bank offshore wind farm’s definition of ~ This advice has been followed; details of species-
2023 Scoping seasons, which helps clarify how to use biologically defined specific season definitions are provided in Section 11.5.

Consultation

minimum population scale (BDMPS) with NatureScot’s definitions
of seasons. Please refer to the Berwick Bank EIA (Appendix 11.5,
Table 3.4) for further information.

Breeding and non-breeding seasons are defined as follows:

- Breeding season: birds are strongly associated with nest site —
nesting, egg laying, provisioning young

- Non-breeding season: birds are more widely dispersed and not
strongly associated with nest site. This period subsumes the
‘attendance’ periods defined in NS guidance. Non-breeding season
apportioning is dependent on information within BDMPS (Furness
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2015).
Where Furness (2015) seasons overlap with NatureScot breeding
seasons, Furness (2015) seasons should be foreshortened.

September RSPB Scotland, There are outstanding issues with the manner in which the bio- NatureScot advice was followed when determining
2023 Scoping seasons definitions from Furness (2015) have been defined for seasonal definitions as summarised in Section 11.5; this
Consultation gannet and kittiwake. takes account that some seabirds are present on

By using the "mitigation-free" seasonal definition as opposed to the  colonies till at least August.
full breeding season is defined as May to July, when evidence from

colony monitoring shows that birds are present from April at least

to August.

In the latter part of the season all birds will have fledged but

individual birds will still be present with both young and adult birds

coming back to the cliff.

These are still SPA birds, and those most likely to be impacted by

the development.

Designated Sites

September  MD-LOT; Scoping In regard to SPAs, the Scottish Ministers highlight NatureScot A full list of SPAs and qualifying features within
2023 Consultation comments regarding the short list of key sites provided in Section theoretical connectivity is provided in Table 11-10.
10.4.19 of the Scoping Report and advise that a full list of SPAs
and their qualifying features which have theoretical connectivity
with the project, based on species foraging distances, should be
included.

Important Ornithological Features (IOFs)

11 August NatureScot; We note that only the first year of DAS data has been used to The full two-year DAS data set has been used to inform
2023 Scoping develop the preliminary list of IOFs, as shown in Table 10.2, the species scoped into the assessment in Table 11-15
Consultation section 10.5.4. While the initial list seems appropriate, other and Table 11-23.

species may need to be included, depending on the results of the
year two surveys or assessments of other data sets such as
tracking data. No species should be scoped out on the basis of
incomplete DAS survey data.

September  MD-LOT; Scoping The Scottish Ministers note that only the first year of DAS data has
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2023

Consultation

been used to develop the preliminary list of Important
Ornithological Features as shown in Table 10.2 and advise that,
while the initial list seems appropriate, no species should be
scoped out on the basis of incomplete DAS survey data. This is a
view supported by NatureScot in its representation.

September
2023

RSPB Scotland,
Scoping
Consultation

The area of the Proposed Development is suitable for sandeels so
this may increase the likelihood of birds in the area and therefore
increases the potential for impact through collision with the turbines
or displacement from the foraging area.

Two years of site-specific digital area surveys provide
information on the use of the development area by birds
(Table 12-6), as per the Description of Baseline
Environment Section. These data are used throughout
the assessment (Section 11.17) in order to estimate the
impacts to bird species.

11 August
2023

NatureScot;
Scoping
Consultation

European storm petrel, Leach’s storm petrel, and Manx shearwater
features: with respect to these nocturnal species, impacts of
lighting should be considered. They may be attracted to and/or
disorientated by artificial light sources. As well as turbine lighting,
these include lighting on servicing or construction vessels,
especially if construction will be a 24/7 operation. Such affects
could impact assessment of collision and/or displacement. We
recommend considering findings from the Marine Directorate
commissioned review to inform the assessment of the risk of
collision and displacement in petrels and shearwaters from
offshore wind developments in Scotland.

Consideration of crepuscular and nocturnal species has
been incorporated into the scoping of species into the
assessment (Offshore and Intertidal Ornithology
Baseline Report (Volume 3, Appendix 11.1)), and
assessment is provided in Section 11.17.

September
2023

MD-LOT; Scoping
Consultation

The Scottish Ministers would also refer the Developer to the RSPB
response to note the comment on constraints as to when DAS can
be undertaken, which may not properly reflect the density of birds
with crepuscular and nocturnal flight tendencies. This should be
acknowledged and accounted for within the EIA Report.

This limitation is acknowledged in “Data Limitations and
Assumptions” in Section 11.5.

Highly Pathogenic Avian Influenza (HPAI)

11 August
2023

NatureScot;
Scoping
Consultation

We acknowledge that HPAI is an ongoing mortality event and at
this point it is challenging to quantify impacts on populations.
NatureScot Scientific Advisory Committee Sub-group on Avian

Comment acknowledged. HPAI is discussed in
paragraph 12.5.27, and is considered in the assessment
of PVA outputs used within the impact assessments in
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Influenza has produced a report on the H5N1 outbreak in wild birds
2020-2023 (NatureScot 2023l). The report highlights priorities for
2023 and beyond, including how critical it is that monitoring and
research continue during this outbreak in order to investigate
interactions between HPAI and other drivers of population
changes, such as wind farm effects.

Seabird colony counts to assess impacts of HPAI are being carried
out on a range of sites throughout Scotland during the 2023
breeding season. Results from these will be crucial in helping to
develop guidance on how to consider HPAI in assessments.

September
2023

MD-LOT; Scoping
Consultation

The Scottish Ministers highlight the NatureScot representation
regarding guidance on how to consider Highly Pathogenic Avian
Influenza (HPAI) in assessments. The Scottish Ministers advise
representation regarding these topics should be fully considered by
the Developer.

Section 11.17.

Seabird colony counts from 2023 were used where
these were entered onto the Seabird Monitoring
Programme (SMP) database.

Impact Assessment

September  MD-LOT; Scoping The Scottish Ministers refer the Developer to Royal Society for the = RSPB Scotland recommends that the principle that the
2023 Consultation Protection of Birds (RSPB) Scotland representation in relation to greater the uncertainty, the greater the need for
‘EIA Assessment of Significance’, specifically comments regarding  precaution should be followed. We agree with this
assessing significance and advise that the representation principle, and believe that NatureScot follow this
regarding this should be fully considered by the Developer. approach; so the assessment will meet this request by
September RSPB Scotland, The precautionary principle requires the Developer to demonstrate following NatureScot guidance (paragraph 11.12.1).
2023 Scoping with scientific certainty that something would not be harmful. The
Consultation concept of something being overly precautionary dismisses the
inherent uncertainty in modelling and overlooks the simplistic
version of reality that the modelling captures.
September RSPB Scotland, We recommend use of the guidance notes available on their NatureScot guidance notes utilised throughout the
2023 Scoping [NatureScot] website to inform assessment. If a Developer chooses Chapter, as specified in paragraph 12.6.3. Where

Consultation

to undertake supplementary modelling using alternative
parameters to that recommended, we suggest this is clearly
labelled.

alternate parameters have been used, justification has
been provided.
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Embedded Commitments

September  MD-LOT; Scoping In regard to mitigation and monitoring, the Scottish Ministers advise Embedded commitments were reviewed as part of the
2023 Consultation that the designed in measures described in Table 10.4 should be impact assessments undertaken in Section 11.17, and
kept under review as the assessment and development progresses these are provided in Table .
and that the full range of mitigation measures and published
guidance is considered and discussed in the EIA Report.

11 August NatureScot; We welcome the designed in measures described in Table 10.4, Embedded commitments were reviewed as part of the
2023 Scoping section 10.6. The proposed designed in measures seem impact assessments undertaken in Section 11.17, and
Consultation appropriate, but we would expect these to be kept under review as  these are provided in Table .

the assessment and development progresses. We advise that the
full range of mitigation measures and published guidance is
considered and discussed in the EIA Report.

CRM
11 August NatureScot; We note the intention to use the stochastic collision risk model All comments taken into account to inform the approach
2023 Scoping (sCRM) developed by Marsden, E. 2015. We recommend using the used for CRM, as reported in the Offshore Ornithology

Consultation 2022 update to the sCRM tool shiny app (Caneco, 2022). CRM Report (Volume 3, Appendix 11.2).
We advise that we can accept the proposal to only use Option 2.
We do expect deterministic outputs for each collision risk species
as well as stochastic outputs.
The MLS refers to the project design envelope and what is most
likely to be built. Worst case scenario (WCS) refers to the worst-
case scenario from the range of turbine designs in relation to
impacts on ornithology and this could vary for different species. It is
expected that the developer would provide options for MLS and
WCS to be discussed with NatureScot.

September  MD-LOT; Scoping In regard to the proposal that CRM is run stochastically solely

2023 Consultation using option 2, the Scottish Ministers refer the Developer to the
advice provided within the NatureScot representation regarding this
and advise that this must be fully considered and implemented.
In relation to the requirement of Option 3 models, the Scottish
Ministers can confirm Option 3 models are not required and refer
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the Developer to the NatureScot representation in this regard. This
is also a view supported by RSPB in its representation.
In relation to the definition of the ‘most likely scenario’ (“MLS”), the
Scottish Ministers refer the Developer to both the NatureScot and
RSPB representations.
September  MD-LOT; Scoping In regard to how macro-avoidance should be incorporated into Avoidance rates as recommended in NatureScot
2023 Consultation gannet and kittiwake (CRM), the Scottish Ministers refer the (2023g) guidance are used for CRM, as reported in the
Developer to NatureScot representation regarding this and advise Offshore Ornithology CRM Report (Volume 3, Appendix
the response contained therein should be fully considered and 11.2).
implemented into the EIA Report. The Developer is further directed
to the RSPB representation in this regard also.
16 April NatureScot email Confirmation that the MLS can be the same as the WCS. Details of the three turbine scenarios modelled in CRM
2024 are provided in the Offshore Ornithology CRM Report
(Volume 3, Appendix 11.2).
11 August NatureScot; We support a qualitative approach to assessing impacts on A qualitative approach was used (Offshore Ornithology
2023 Scoping migratory birds as proposed, until the updated review and CRM Report (Volume 3, Appendix 11.2) since the
Consultation associated migratory CRM are made available. migratory CRM has not been published.
Scottish Marine Energy Research (ScotMER) are due to publish in
the autumn the report for the project: ‘Strategic study of collision
risk for birds on migration and further development of the
stochastic collision risk modelling tool’. This report should help
determine which migratory species may need further consideration.
September  MD-LOT; Scoping The Scottish Ministers agree with a qualitative approach to
2023 Consultation assessing impacts on migratory birds as proposed, until the
updated review and associated migratory CRM are made available.
The Scottish Ministers highlight the NatureScot representation in
this regard.
September RSPB Scotland, Whilst the RSPB agree with the majority of the NatureScot advised  NatureScot guidance is followed for the impact
2023 Scoping Avoidance Rates including the use of a 99.2% avoidance rate for assessment in relation to CRM (for gannet this will

Consultation

non-breeding gannets, in our opinion, a 98% avoidance rate is
more appropriate for breeding gannets. This is because the figures

mean using an avoidance rate of 0.993 (+0.0003) for the
option 2 stochastic model); however the Offshore
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used for the calculation of avoidance rates advocated by the Ornithology CRM report (Volume 3, Appendix 11.2) also
SNCBs are largely derived from the non-breeding season for provides collision estimates for a range of avoidance
gannet. rates including 98% for gannet in the breeding season.
During the breeding season, gannets are constrained to act as
central placed foragers meaning they return to the colony after
feeding in order to maintain territories, incubate eggs and provide
for chicks. Once chicks have fledged adult gannets remain at sea
and no longer visit the colony. Differences in behaviour between
the breeding and non-breeding season are likely to result in
changes in avoidance behaviour.
September RSPB Scotland, Running the models deterministically adds context particularly Outputs from deterministic models are also provided
2023 Scoping when looking comparatively at older developments. within the Offshore Ornithology CRM Report (Volume 3,
Consultation Appendix 11.2).
September RSPB Scotland, We defer to NatureScot in regard to use of site-specific avoidance  Site-specific avoidance rates have not been used
2023 Scoping rates but wish to highlight that there must be careful post consent (Offshore Ornithology CRM Report (Volume 3, Appendix
Consultation monitoring done to derive site specific avoidance rates. 11.2) after the clarification of guidance by NatureScot.
4 NatureScot (MD- It was confirmed that NatureScot’s updated advice is to use Whilst this advice was received after the CRMs were
September  LOT / NatureScot/  updated values presented in SNCB (2024) run, a qualitative assessment of the implications of
2024 MD-SEDD using this new guidance is made in the conclusions of
quarterly catchup) the impact assessment for collisions made in Section

11.17.

Distributional Responses

11 August NatureScot; We advise that the potential effect of ‘disturbance and This is assessed in Section 11.17
2023 Scoping displacement’ during the operation and maintenance phase should

Consultation include the presence of operating wind turbines.
September  MD-LOT; Scoping The potential effect of ‘disturbance and displacement’ during the
2023 Consultation operation and maintenance phase should include the presence of

operating wind turbines.

11 August NatureScot; Please note that the SeabORD model can only be used in the SeabORD has been used to determine impacts arising
2023 Scoping chick rearing period for puffin, guillemot, razorbill and kittiwake. For  from distributional responses during the breeding
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Consultation these species the matrix approach will still be needed in the non- season for these species, and the matrix approach was
breeding season. used during the non-breeding season (Offshore
Ornithology Distributional Responses Report (Volume 3,
Appendix 11.3)).
18 NatureScot email Advised that NatureScot is in agreement with the approach used to  The methodology for selection of SPAs for SeabORD
December select the SPAs for SeabORD modelling, as outlined in the modelling is provided in the Offshore Ornithology
2023 Offshore Ornithology Distributional Responses Report (Volume 3, Distributional Responses Report (Volume 3, Appendix
Appendix 11.3). 11.3).
Advised that an updated version of SeabORD, uisng R, is The new version of SeabORD was not available in time
recommended if this is released in time for the assessment. for the assessment.
September RSPB Scotland, Seasonally defined changes in reactive behaviour will also be Consideration has been given when estimating
2023 Scoping reflected in distributional changes occurring due to the presence of  displacement effects to gannet within the Offshore
Consultation turbines. Ornithology Density and Abundance report (Volume 3,
As well as the 70% displacement rate recommended by Appendix 11.6) where a range of displacement rates is
NatureScot for the assessment of gannet, we recommend the presented.
presentation of 60% displacement rate during the breeding season.
24 July NatureScot email We consider SeabORD is a more biologically representative It was confirmed in an email dated 24 July 2024 that the
2024 approach for estimating the impacts of distributional responses MatLab version v1.3 for SeabORD will be used, and

than the matrix approach. However, some other developments
have been able to progress their application using the matrix
approach due to project specific issues around the availability of
SeabORD and project timescales. Our understanding is these have
been resolved and we advise you to contact Marine Directorate for
the currently available version of SeabORD (MatLAB).

To summarise, our preference is for SeabORD to be used as it is
biologically more accurate than the matrix approach.

therefore that the SeabORD outputs will be used for the
assessments (for kittiwake, puffin, guillemot, and
razorbill during the breeding season). These
assessments are in Section 11.17.
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Date Consultee and
Type of

Consultation

Description/ Issues Raised

How this has been considered in this Chapter

Additive impacts

11 August NatureScot; For both gannet and kittiwake we currently advise that these Species mortality has been treated as additive within
2023 Scoping impacts should be considered as additive. We are aware of Section 12.7.
Consultation ongoing work looking at how gannet behave with respect to macro
avoidance and the means of quantifying this, but this research is
not currently published. Until such a point as the research is
published and reviewed, we advise that collision and displacement
are considered as additive for gannet.
PVA
11 August NatureScot; We clarify that the requirement for PVA should be triggered where  This advice has been used to inform the species for
2023 Scoping a change in baseline adult annual survival rate/mortality rate which PVA is used and reported on in the offshore
Consultation exceeds 0.02 percentage points and not as a 0.02% change. We ornithology Offshore Ornithology Population Viability
are pleased to see that both the Counterfactual of Growth Rate Analysis Report (Volume 3, Appendix 11.5).
(CGR) and the Counterfactual of Population Size (CPS) will be
used in assessments.
11 August NatureScot; We have been unable to ascertain the proposed lifetime of the The operational lifetime of the Proposed Development is
2023 Scoping development but note the ornithological Chapter suggests approximately 35 years. PVAs have been carried out,
Consultation modelling of Population Viability Analysis will be undertaken for 25  where they are required, for periods of 25 years, 35
years, (the intended lease period if this is different) and 50 years. years, and 50 years (Offshore Ornithology Population
Viability Analysis Report (Volume 3, Appendix 11.5).
17 May NatureScot email Confirmed that NatureScot are broadly content with the methods These methods are used in the PVAs presented in the
2024 used for PVA. Offshore Ornithology Population Viability Analysis
Report (Volume 3, Appendix 11.5).
27 NatureScot email Confirmed that demographic rates taken from Horswill and Commentary of PVA outputs is provided in relation to
September Robinson (2015) are the correct rates to use for PVAs, even if population trends for relevant species/impacts in
2024 modelled trends differ from the current understanding of Scottish Sections 11.17 and 11.26.

population trends.
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Date Consultee and Description/ Issues Raised How this has been considered in this Chapter
Type of
Consultation

Indirect Effect from Impacts On Prey

September  MD-LOT; Scoping The Scottish Ministers advise that the impact on sandeels as a Consideration of sandeel populations is included as part
2023 Consultation prey species of ornithological receptors must be scoped into the of the assessment of indirect distributional responses
EIA Report. The Scottish Ministers refer the Developer to the (Section 11.17), as well as being fully considered within
RSPB representation for further consideration. Volume 2, Chapter 10 (Fish and Shellfish Ecology).
September RSPB Scotland, Sandeels are also PMFs in Scotland due to their ecosystem
2023 Scoping importance and are vulnerable to impacts from development.
Consultation
September RSPB Scotland, The placement of a windfarm or cabling on top of a key sandeel
2023 Scoping spawning and nursery ground could have wider implications for
Consultation recruitment into the sandeel population with secondary impacts to
seabirds and other sandeel dependent species.
September RSPB Scotland, The proposed offshore export cable corridor overlaps with the
2023 Scoping Turbot Bank cMPA. This is in an area of sandy sediment and
Consultation includes part of the shelf bank and mound feature known as Turbot
Bank.

This is an important sandeel site, including Raitt's sandeel (a UK
BAP species) and has been identified as having potential to act as
a source of young sandeels for maintaining and restocking
surrounding areas.

The Proposed Development array boundary is just 30 metres from
this designated feature and has also been identified as high
intensity spawning grounds (see Figure 9.3 of the EIA Scoping
Report) and nursery grounds (see Figure 9.8 of the EIA Scoping
Report) for sandeel.

In accordance with the mitigation hierarchy, we suggest impacts to
the Turbot Bank ncMPA are avoided.

September RSPB Scotland, We note that paragraph 9.3.10 of the EIA scoping report
2023 Scoping references the sandeel survey carried out by Beatrice Offshore
Consultation Wind Farm (OWF) which concluded there was no evidence to

suggest that construction of the windfarm had negative impacts on
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Date Consultee and Description/ Issues Raised How this has been considered in this Chapter
Type of
Consultation
the local sandeel population.
This study is useful but is only a single study site and reports just
one year’s findings post construction. Furthermore, it also does not
report the age profile of sandeels. A diverse age profile is crucial to
maintain the sandeel and dependent predator populations. It also
did not report on the distribution of the sandeels, in particular in
relation to their availability to predators such as seabirds which the
presence of turbines is likely to change.
Subsequent follow up monitoring is necessary to establish whether
these results indicate a long-term trend or reflect good winter
sandeel survival in 2019-20. We caution against overreliance on
this study. The cumulative impacts of windfarms on sandeels, and
the secondary impact to seabirds, should be included within the
environment statement.
Wet Storage
September MD-LOT; Scoping In regard to potential impacts, the Scottish Ministers broadly agree  Following discussion with NatureScot on the 24th of
2023 Consultation with the impact pathways scoped in and out as included in Table October 2024, and MD-LOT on the 31st of October
10.5, however advise that ‘wet storage’ should be scoped in 2024, it was confirmed that as the Developer is not
construction and decommissioning phases in addition to the applying for the consent and/or licensing of wet storage
operational phase. facilities for the Proposed Development, the EIAR is not
required to include Wet Storage assessment.
September  MD-LOT; Scoping Table 10-5 of the Scoping Report indicates that the turbines will be  Following discussion with NatureScot on the 24th of
2023 Consultation static whilst in ‘wet storage’ however if any testing or October 2024, and MD-LOT on the 31st of October
commissioning of the turbines is required the Developer should 2024, it was confirmed that as the Developer is not
seek further advice from the Scottish Ministers and NatureScot in applying for the consent and/or licensing of wet storage
relation to potential impacts to bird species. facilities for the Proposed Development, the EIAR is not
required to include Wet Storage assessment.
11 August NatureScot; In general, we agree with the proposed scoping in and out of Following discussion with NatureScot on the 24th of
2023 Scoping impact pathways as detailed in table 10.5, section 10.7.1. October 2024, and MD-LOT on the 31st of October
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Date

Consultee and
Type of
Consultation

Description/ Issues Raised

How this has been considered in this Chapter

Consultation

However, wet storage has been scoped in for the operational
phase as follows: ‘disturbance and/or displacement from WTGs
and associated vessels and maintenance activities including wet
storage activities’. We consider that a similar impact pathway exists
during the construction and decommissioning phases in relation to
disturbance and therefore wet storage activities should be scoped
in for these phases as well.

It is noted that the blades of wet storage turbines will be static and
therefore pose no operational collision risk to birds.

2024, it was confirmed that as the Developer is not
applying for the consent and/or licensing of wet storage
facilities for the Proposed Development, the EIAR is not
required to include Wet Storage assessment.

Cumulative Effects Assessment

(CEA)

September
2023

MD-LOT; Scoping
Consultation

The Scottish Ministers are broadly content with the proposed
approach to cumulative assessment as described in Section 10.8
of the Scoping Report

MD-LOT in agreement; no further action required

September
2023

MD-LOT; Scoping
Consultation

In relation to the breeding season, the list of other projects to be
considered for cumulative effects assessment should be based on
species specific mean max plus 1 standard deviation foraging
ranges from the project.

11 August
2023

NatureScot;
Scoping
Consultation

For the breeding season, the list of other projects to be considered
for cumulative effects assessment should be based on species
specific mean-max plus 1 standard deviation foraging ranges from
the project (Woodward et al., 2019).

This advice has been used to determine projects
considered in the in the CEA (Section 11.26).

September
2023

MD-LOT; Scoping
Consultation

The Scottish Ministers support the use of the Cumulative Effects
Framework (“CEF”) tool. The CEF is expected to be available
shortly, so we anticipate it will be in place for use in the EIA Report
and HRA for this project.

The assessment has been undertaken without the CEF
tool since this was not published (September 2024). To
mitigate the tool not being available the Project has
instead worked with NEEOG and NatureScot to
determine an interim solution, i.e. a suitable cumulative
baseline that can be used by all projects.

September
2023

MD-LOT; Scoping
Consultation

The Scottish Ministers also highlight NatureScot comments
regarding the Berwick Bank application and advise that multiple

This advice was followed (Offshore Ornithology
Population Viability Analysis Report (Volume 3,
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Date Consultee and Description/ Issues Raised How this has been considered in this Chapter
Type of
Consultation
PVA models should be run, with and without Berwick Bank. Appendix 11.5)).
11 August Natur_eScot; We recently concluded that the Berwick Bank application would This af:lvice was followed and multiple PVA models were
2023 Scoping have an Adverse Effect on Site Integrity (AEoSI) on multiple run, with and without Berwick Bank (Offshore
Consultation seabird species within The UK European Site Network, some of Ornithology Popula’glon Viability Analysis Report
which overlap with the species and sites likely to require (Volume 3, Appendix 11.5)).
assessment for this application. Due to this conclusion and the
unknown outcome of the Berwick Bank application at present, we
anticipate that multiple PVA models should be run, with and without
Berwick Bank.
September MD-LOT; Scoping The Scottish Ministers advise that cumulative assessment should A list of projects to be considered as part of the
2023 Consultation be further discussed with Marine Directorate and NatureScot to cumulative assessment was discussed with MD-LOT
ensure that both the worst case and realistic worst case are both and NatureScot on the Quarterly meeting 4t September
taken forward into a cumulative assessment. 2024. Feedback from the discussion informed the final
11 August  NatureScot; Cumulative assessment should be further discussed with Marine approach.
2023 Scoping Directorate and NatureScot to ensure that both the worst case and
Consultation realistic worst case are both taken forward into a cumulative
assessment.
11 August NatureScot; We are broadly content with the proposed approach to cumulative Unfortunately, the CEF tool has not been published in
2023 Scoping assessment described in section 10.8 of the Scoping Report. We time for it to be used. The cumulative assessment has
Consultation support the use of the CEF tool. The CEF is expected to be therefore been carried out following the alternative
available shortly, so we anticipate it will be in place for use in the advice to use NatureScot (2023f)
EIA Report and HRA for this project.
18 NatureScot email We encourage, if possible, the use of the CEF in this assessment.
December However, we agree that if the CEF is unavailable when you are
2023 undertaking your assessment, then the assessment should be
carried out following our guidance (see Guidance Note 6) and
using the currently available tools.
5 June NatureScot email To provide a pragmatic and proportionate approach, we advise a This approach is followed in Section 11.26.
2024 PVA of the in-combination effect is not required where the project
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How this has been considered in this Chapter

alone impact is less than 0.2 birds per annum.

6
September
2024

NatureScot email

Comments were provided on the use of the interim solution to the
CEF, i.e. the cumulative baseline compiled by Royal
HaskoningDHB (2024). These comments concerned the
approaches used but also noted that the dataset will be “largely
consistent with how most developers are currently tackling these
points”.

The comments were received after the cumulative
baseline was compiled and the PVAs were run, so were
not taken into account — this is noted in Section 11.26.
However, it is noted that NatureScot agree that the
cumulative baseline is consistent with how other
projects are progressing this in the absence of the CEF.

11 October
2024

NEEOG meeting
with NatureScot

Confirmation that updates to the estimates of Royal Haskoning
(2024) did not require updating further ahead of use by NEEOG
projects.

Royal Haskoning (2024) used as part of the CEA
(11.26).

11
September
2024

MD-LOT email

Advice provided that impact numbers provided in the 2023 West of
Orkney Windfarm should not be used, and a qualitative
assessment should be used instead.

This advice was received after the cumulative baseline
was compiled (Section 11.26) and the PVAs were run,
which used the impact numbers in the public domain at
the time for West of Orkney Windfarm. The use of this
approach will not result in any difference in overall
assessment conclusions, as noted in Section 11.26.

Transboundary Effects

September
2023

MD-LOT; Scoping

Consultation

In regard to transboundary impacts, the Scottish Ministers highlight
the NatureScot representation and advise further consideration will
be required following submission of the final baseline report.

11 August
2023

NatureScot;
Scoping
Consultation

We note the proposed approach to transboundary impacts set out
in section 10.9 and the conclusion that transboundary effects may
only arise during non-breeding season. We recommend further
consideration of this topic following submission of the final baseline
report.

Transboundary effects are considered in Section 11.31.

Monitoring

September
2023

MD-LOT; Scoping

Consultation

The Scottish Ministers also advise that further information on
proposed ornithological monitoring should be discussed in the EIA
Report.

Information on proposed monitoring is provided in
Section 11.21.1.
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Date Consultee and Description/ Issues Raised How this has been considered in this Chapter
Type of
Consultation

11 August NatureScot; No specific monitoring for offshore ornithology is mentioned in table

2023 Scoping 10.4. Further information on proposed ornithological monitoring

Consultation should be discussed in the EIA Report.
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BASELINE ENVIRONMENT

11.5.1.

11.6.

This section presents a summary of the offshore and intertidal ornithology baseline
environment study area, the methodologies used for baseline data collection within this area,
baseline conditions recorded, consideration of future baseline conditions within this area and
limitations and assumptions associated with characterisations of present and future baseline
conditions. Supporting analyses undertaken to develop descriptions of baseline environment
within the environmental study area are provided in the technical appendices listed in
paragraph 11.1.8.

STUDY AREA

11.6.1.

11.6.2.

11.6.3.

The offshore and intertidal ornithology study area (Figure 11-1) includes the following:
e Array Area;
e Offshore Export Cable Corridor (ECC); and
e Intertidal area seaward of MHWS.

The offshore and intertidal ornithological study area also includes a 4 km buffer around the
Array Area and offshore ECC. This buffer considers that impacts such as displacement can
take place beyond the extent of the Array Area and offshore ECC, up to a distance of 4km for
species such as divers.

Figure 11-1 also shows the survey area of the site-specific DAS (see Table 11-4 for details).
The site-specific DAS survey extended further east of the Proposed Development area, but
only data for the Array Area and the 4 km buffer were used to inform the baseline.
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11.7. METHODOLOGY

11.7.1.

The methodology used to characterise the baseline environment of the offshore and intertidal
ornithology study area comprised of a suite of site-specific surveys and a desk-based study
of available data and literature sources. Modelling was undertaken to summarise baseline
data in such a way as to facilitate impact assessment.

DESKTOP STUDY

11.7.2.

11.7.3.

For the purposes of this Offshore and Intertidal Ornithology Chapter, a desk-based review
was undertaken using relevant spatial and scientific data sources.

These existing data sets and literature encompassing the offshore and intertidal ornithology
study area, are presented in Table 11-3.

SITE-SPECIFIC SURVEYS

11.7.4.

Site specific surveys were also carried out to collect data to inform assessment of offshore
and intertidal ornithology. These surveys are summarised in Table 11-4, with further details
provided in the Offshore and Intertidal Ornithology Baseline Report (Volume 3, Appendix
11.1).

MODELLING

11.7.5.

11.7.6.

Density and abundance calculations were undertaken to inform qualitative collision and
displacement assessments conducted in support of this Chapter. Details of the density and
abundance calculations are provided in Offshore Ornithology Density and Abundance Report
(Volume 3, Appendix 11.6).

Two approaches were used to estimate densities and derive abundances, a design-based
and a predictive modelled approach (Scott-Hayward et al., 2013). Design-based densities
were calculated for all species. Where the data allowed, MRSea (Marine Renewables
Strategic Environmental Assessment) models were also used to generate spatially explicit
predictions of density and abundance. As per guidance (NatureScot, 2023b) MRSea-based
density and abundances were used to inform impact assessment where possible with design-
based being used where this was not possible. Full methods and results for density and
abundance estimation can be found in Offshore Ornithology Density and Abundance Report
(Volume 3, Appendix 11.6).
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Source, Author, and Year

Summary

Coverage of Study Area

Desk-based revision of seabird foraging
ranges used for HRA screening,
Woodward et al., 2019.

A review of seabird foraging range data which
serves to determine connectivity between the
Proposed Development and surrounding
seabird colonies during the breeding season.

Data are collected from around the UK to inform this
review.

Non-breeding season populations of
seabirds in UK waters: Population sizes for
Biologically Defined Minimum Population
Scales (BDMPS), (Furness, 2015)

A review of non-breeding season population
estimates for seabirds in UK waters. This
provides estimates of non-breeding population
sizes of seabirds that could have connectivity
with the Proposed Development.

The regions covered include the offshore ornithology
study area.

The UK SPA network: its scope and
content. JINCC, Peterborough. Stroud et
al., 2001.

Provides information on designated sites in the
UK.

This covers all designated sites in the UK.

European Seabirds At Sea (ESAS).
International Council for the Exploration of
the Sea (ICES), 2022.

ICES monitoring data on seabirds and marine
mammals.

Coverage includes the offshore ornithology study area.

Distribution maps of cetacean and Seabird
Populations in the North-East Atlantic.
Waggitt et al., 2019.

Distribution maps of seabirds and cetaceans at
basin and monthly scales created using aerial
and vessel surveys.

Northeast Atlantic and North Sea, with coverage
including the offshore ornithology study area.

Breeding Density, Fine-scale Tracking and
Large-scale Modelling Reveal the Regional
Distribution of Four Seabird Species.
Wakefield et al., 2017.

Estimation of at-sea distribution of kittiwake,
shag, razorbill and guillemot from 5,500 UK and
Irish breeding colonies. Predictions are made
on space used by birds from unobserved
colonies and at-sea distributions of each
species are mapped at both colony and regional
level. At-sea space use by all four species is
concentrated in Scottish coastal waters.

UK breeding colonies in the study included those in
proximity to the offshore ornithology study area.

Combining Habitat Modelling and Hotspot
Analysis to reveal the Location of High-
Density Seabird Areas across the UK.
Cleasby et al., 2018.

Uses a combination of GPS data and existing
UK seabird distribution maps to identify
important areas of high seabird density at sea.

UK breeding colonies in the study included those in
proximity to the offshore ornithology study area.

Three-dimensional Tracking of a Wide-
ranging Marine Predator: Flight Heights
and Vulnerability to Offshore Wind Farms.
Cleasby et al., 2015.

Tracking shows that gannets tagged at Bass
Rock forage within PO areas. Data gathered on
flight height explore how different methods used

Gannet tracking from Bass Rock (Forth Islands SPA)
includes tracks which cover the offshore ornithology
study area.
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Coverage of Study Area

to determine flight height affects predicted risk
to gannets from CRM outputs.

Seabird tracking database. Data retrieved
March 10, 2023, from
https://data.seabirdtracking.org/

Online database of historic and contemporary
tracking data for multiple seabird species from
many authors. This will include species such as
Europeans storm petrel and Leach’s storm
petrel, for which there is the possibility that
nocturnal use of the site may differ from daytime
use as recorded by DAS.

Tracking data are available from this database which
overlap the offshore ornithology study area.

JNCC Seabird Monitoring Programme.
Retrieved 10 March 2023, from
https://app.bto.org/seabirds/public/index.jsp

Annual monitoring of 25 species of seabird that
breed regularly in Britain and Ireland, which has
been undertaken since 1986.This is inclusive of
the British Trust for Ornithology (BTO) census
data.

Colony monitoring includes sites within foraging range
of the offshore ornithology study area.

Seabirds Count: a census of breeding
seabirds in Britain and Ireland (2015-2021).
Burnell et al., 2023.

A collation of seabird colony monitoring data
from Britain and Ireland for the 2015-2021
period.

Colony monitoring includes sites within foraging range
of the offshore ornithology study area.

Mapping the Distribution of Feeding Pink-
footed and Greylag Geese in Scotland.
Mitchell, 2012.

Maps are provided with the results of feeding
wintering pink-footed and Icelandic greylag
geese. A list of sites is given with counts for
both species.

Wintering pink-footed and Icelandic greylag goose
wintering areas included are along the Scottish east
coast.

Status and distribution of Icelandic-
breeding geese: results of the 2020

The 615t consecutive annual census of Pink-
footed and Greylag Geese, which took place

Wintering pink-footed and Icelandic greylag goose
wintering areas included are along the Scottish east

international census. Brides et al., 2021. during autumn and early winter 2020. coast.
Migratory species CRM assessments: The approach recommended by guidance Migratory corridors which overlap the Array Area are
strategic assessment of collision risk of (NatureScot, 2023g) to be used for the detailed.

Scottish offshore wind farms to migrating
birds. WWT (2014).

assessment of collision impacts for migratory
species.

Strategic review of birds on migration in
Scottish waters. Woodward et al., 2023.

Updated migratory corridor information used in
the migratory collision assessment.

Migratory corridors which overlap the Array Area are
detailed.
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Table 11-4 Site Specific Surveys undertaken to inform offshore ornithology
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Survey Summary Coverage of Study Area
Site-specific  The primary method for obtaining seabird and marine megafauna data across the site  Survey area (Figure 11-1) included the Array Area
DAS was via the use of monthly transect surveys undertaken by DAS over a 2-year period  plus a 4 km buffer. The survey extended further
between April 2021 and March 2023. These surveys covered the Array Area plus a4  east of the Proposed Development area, but only
km surrounding buffer (Figure 11-1). Surveying was by means of following a pre- data for the Array Area and the 4 km buffer was
determined series of transects across the survey area. For the Proposed used to inform the baseline.
Development, 26 south-west to north-east orientated transects were utilised. See the
Offshore and Intertidal Ornithology Baseline Report (Volume 3, Appendix 11.1) for
further details of the methodology.
El and E2 In April 2022, HiDef Aerial Surveying Limited (‘HiDef’) was commissioned by SSE to Survey area included the Array Area plus a 4 km
DAS undertake a DAS programme over the E1 and E2 PO areas. A total of 18-monthly buffer. The survey covered a much larger area,
(“regional surveys have occurred between April 2022 and August 2023, with transects placed 5 since it includes the E1 and E2 PO areas. The
survey”) km apart, plus a 12 km surrounding buffer, covering a total area of 11,553 km?. See data were reviewed to confirm that no IOFs had
the Offshore and Intertidal Ornithology Baseline Report (Volume 3, Appendix 11.1) for  been omitted.
further details of the methodology including a figure showing the survey area.
Landfall The chosen landfall location was surveyed monthly between October 2022 and March ~ Survey area included the chosen landfall location.
survey 2024. Survey methodology was based upon the Waterfowl on non-estuarine coastline

surveys (Gilbert, Gibbons & Evans, 1998), occurring in relation to high and low tides.
See the Offshore and Intertidal Ornithology Baseline Report (Volume 3, Appendix
11.1) for further details of the methodology including a figure showing the survey area.
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11.8. DESCRIPTION OF BASELINE ENVIRONMENT

11.8.1.

11.8.2.

11.8.3.

11.8.4.

11.8.5.

11.8.6.

A summary of the offshore and intertidal ornithology baseline environment is provided in the
following sections. Full details of the analysis undertaken to develop the offshore and intertidal
ornithology baseline is provided in the Offshore and Intertidal Ornithology Baseline Appendix
(Volume 3, Appendix 11.1). This includes information on the site-specific DAS; the regional
DAS; the landfall survey; and the use of literature to further add to this baseline.

Species are identified as Important Ornithological Features (IOFs) based on data from the
baseline characterisation methodologies outlined above or from literature reviews, as
described in Offshore and Intertidal Ornithology Baseline Appendix (Volume 3, Appendix
12.1).

The IOFs are listed below in: Table 11-6 for the Array Area and the offshore ECC; in Table
11-7 for the landfall area; and in Table 11-8 for migratory species for the Array Area and the
offshore ECC. These tables also provide details of their conservation designations and
conservation value (as defined in Table 11-5); note that the conservation value of a particular
IOF may differ between these table based on differences in connectivity. The definitions for
conservation value make reference to population sizes, which are provided in the Offshore
and Intertidal Ornithology Baseline Appendix (Volume 3, Appendix 12.1).

Migratory IOFs (Table 11-8) have been identified as migratory species with migration
pathways (from Woodward et al., 2023) which overlap with the Array Area. As there is the
potential for some degree of connectivity between the Array Area and internationally
designated sites (SPAs and Ramsar sites) for these migratory IOFs, a conservation value of
‘International’ has been conservatively attributed to all migratory IOFs.

An IOF was identified using the following criteria:

e Seabird species were scoped in for assessment for the Array Area if at least ten
individuals of the species were recorded by the site-specific DAS or the regional DAS
within 4 km of the Array Area, or if connectivity was identified between the Array Area
and a site designated for a breeding colony (Table 11-10).

e Seabird species were scoped in for assessment for the offshore ECC if at least ten
individuals of the species were recorded by the site-specific DAS or the regional DAS
within 4 km of the Array Area, or if connectivity was identified between the offshore
ECC and a site designated for a breeding colony (Table 11-10).

e Migratory seabird species were scoped in for assessment of collision for the Array Area
if their migratory routes, per Woodward et al. (2023), overlap with the offshore
ornithology study area.

e Species were scoped in for assessment for landfall area if at least ten individuals of the
species were recorded by the landfall species, or if there was a 5-year mean maximum
count of greater than ten from the Wetland Bird Survey (WeBS) data at the Ugie
Estuary.

e Literature, as listed and described in the Offshore and Intertidal Ornithology Baseline
Appendix (Volume 3, Appendix 11.1) were also reviewed to confirm that no species that
may be present, such as nocturnal species or migratory species, but had been omitted
due to not being recorded during surveys.

The 4 km buffer area to the Array Area was used for the identification of IOFs to be
precautionary, and to make use of the available DAS data. Assessment of conservation value
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for IOFs with respect to the Array Area was based on use of the 2 km buffer area, since this
is the distance that impacts are predicted to occur for the IOFs in question. This is a smaller
buffer distance than that used to determine the study area as some potential ornithological
features, such as diver and seaduck species, have a higher distance at which impacts are
predicted to occur.

Table 11-5 Definitions of conservations value levels

Conservation Criteria for justification of conservation value with regard to
Value conservation status and importance of impacted area
Negligible e Species of lowest conservation status, i.e. Birds of Conservation

Concern (Stanbury et al., 2024) green-listed species; and

e Species not recorded during baseline surveys, or not identified to
potentially utilise habitats within the offshore and intertidal ornithology
study area during desktop study, or to have key migratory pathways
coinciding with area (per Woodward et al., 2023).

Local e Species listed on the BoCC Amber list; and/or

e Species not recorded during baseline surveys or recorded only in low
numbers (fewer than 100 individuals total), and/or identified to
potentially utilise habitats within the offshore and intertidal ornithology
study area during desktop study, but not to have key migratory
pathways coinciding with the offshore and intertidal ornithology study
area (per Woodward et al., 2023).

Regional e Species listed on the BoCC Red list;

e Species that are the subject of a specific action plan within the UK or
are listed on the Scottish Biodiversity List;

e Species that are (or form part of) a cited interest of a nationally
designated site (i.e. SSSI (Site of Special Scientific Interest)) that,
although considered to have potential connectivity with the offshore and
intertidal ornithology study area, baseline data indicate do not regularly
interact with these areas; and/or

o Forthe Array Area, species abundances exceeding 1% of the regional
population within the Array Area and surrounding 2 km buffer area (as a
precautionary estimate of the potential maximum extent of potential
impacts).

National e Species listed on Schedule 1 of the Wildlife and Countryside Act 1981
(as amended) not already covered by International criteria;

e Species listed on Annex | of the EU Birds Directive;

e Species that are (or form part of) a cited interest of a nationally
designated site (i.e. SSSI) that may potentially regularly interact with the
offshore and intertidal ornithology study area at some stage of their life
cycle;

e Species that are (or form part of) a cited interest of an internationally
designated site (i.e. SPA or Ramsar site) that, although considered to
have potential connectivity with the offshore and intertidal ornithology
study area, baseline data indicate do not regularly interact with these
areas; and/or

e For the Array Area, species abundances exceeding 1% of the national
population within the Array Area and surrounding 2 km buffer area.
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Conservation
Value

Criteria for justification of conservation value with regard to
conservation status and importance of impacted area

International

e Species that are (or form part of) a cited interest of an internationally
designated site (i.e. SPA or Ramsar site) that may potentially regularly
interact with the offshore and intertidal ornithology study area at some
stage of their life cycle; and/or

o For the Array Area, species abundances exceeding 1% of the
international biogeographic population within the Array Area and
surrounding 2 km buffer area, or identified to have key migratory
pathways coinciding with area (per Woodward et al., 2023).

Table 11-6 IOFs for the Array Area and offshore ECC

IOF

Justification of conservation value with Conservation value
regard to conservation status and
importance of impacted area

Kittiwake

BoCC Red listed. International

Cited interest of multiple SPAs with
potential breeding season foraging range
connectivity to Array Area and offshore
ECC, and present within Array Area and
surrounding 2 km buffer in numbers
exceeding 1% of regional population.

Common gull

BoCC Red listed. Local

Not a cited interest of SPAs within
potential breeding season foraging range
of Array Area and offshore ECC, and
present within Array Area and surrounding
2 km buffer in low numbers

/Great black-
backed gull

BoCC Red listed. Local

Not a cited interest of SPAs within
potential breeding season foraging range
of Array Area and offshore ECC.

Present within Array Area and
surrounding 2 km buffer in low numbers in
the breeding season and less than 1% of
regional non-breeding population.

Herring gull

BoCC Red listed. National
Scottish Biodiversity List Species.

Cited interest of multiple SPAs with
potential breeding season foraging range
connectivity to Array Area and offshore
ECC, but present within Array Area and
surrounding 2 km buffer in low numbers.

Lesser black-
backed gull

BoCC Amber listed. National
Cited interest of multiple SPAs with

potential breeding season foraging range
connectivity to Array Area and offshore

ECC, but present within Array Area and

surrounding 2 km buffer in low numbers.

Arctic tern

BoCC Red listed. National
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IOF

Justification of conservation value with Conservation value
regard to conservation status and
importance of impacted area

Birds Directive Annex I.

Scottish Biodiversity List Species.

Not a cited interest of SPAs within
potential breeding season foraging range
of Array Area and offshore ECC.

Although observed within Array Area and
surrounding 2 km buffer in low numbers,
baseline DAS were considered to have
limited capacity to record this species
during migration.

Sandwich tern*

BoCC Amber listed. National
Birds Directive Annex |.
Scottish Biodiversity List Species.

Cited interest of SPAs within potential
breeding season foraging range of the
offshore ECC but not the Array Area.

Observed within Array Area and
surrounding 2 km buffer in low numbers,
but scoped in as an IOF as baseline DAS
were considered to potentially have a
reduced capacity to record this species
during migration.

Common tern*

BoCC Amber listed. National
Birds Directive Annex |.
Scottish Biodiversity List Species.

Cited interest of SPAs within potential
breeding season foraging range of the
offshore ECC but not the Array Area.

Observed within Array Area and
surrounding 2 km buffer in low numbers,
but scoped in as an IOF as baseline DAS
were considered to potentially have a
reduced capacity to record this species
during migration.

Great skua

BoCC Red listed. National

Cited interest of multiple SPAs with
potential breeding season. foraging range
connectivity to Array Area and offshore
ECC, but present within Array Area and
surrounding 2 km buffer in low numbers.

Guillemot

BoCC Amber listed. International

Cited interest of multiple SPAs with
potential breeding season foraging range
connectivity to Array Area and present
within Array Area and offshore ECC, and
surrounding 2 km buffer in numbers
exceeding 1% of international
biogeographic population.

Razorbill

BoCC Amber listed. International
Cited interest of multiple SPAs with
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IOF

Justification of conservation value with
regard to conservation status and
importance of impacted area

Conservation value

potential breeding season foraging range
connectivity to Array Area and offshore
ECC, and present within Array Area and
surrounding 2 km buffer in numbers
exceeding 1% of regional population.

Puffin

BoCC Red listed.

Cited interest of multiple SPAs with
potential breeding season foraging range
connectivity to Array Area and offshore
ECC, and present within Array Area and
surrounding 2 km buffer in numbers
exceeding 1% of regional population.

International

European storm
petrel

BoCC Amber listed.

Birds Directive Annex |.

Scottish Biodiversity List Species.

Cited interest of multiple SPAs with
potential breeding season foraging range
connectivity to Array Area and offshore
ECC.

Although observed within Array Area and
surrounding 2 km buffer in low humbers,
baseline DAS were considered to have
limited capacity to record this nocturnally
active species.

International

Leach’s storm
petrel

BoCC Red listed.

Birds Directive Annex I.

Schedule 1.

Scottish Biodiversity List Species.

Cited interest of multiple SPAs with
potential breeding season foraging range
connectivity to Array Area and offshore
ECC.

Although observed within Array Area and
surrounding 2 km buffer in low numbers,
baseline DAS were considered to have
limited capacity to record this nocturnally
active species.

International

Fulmar

BoCC Amber listed.

Cited interest of multiple SPAs with
potential breeding season foraging range
connectivity to Array Area and present
within Array Area and offshore ECC and
surrounding 2 km buffer in numbers
exceeding 1% of regional population.

International

Manx shearwater

BoCC Amber listed.

Scottish Biodiversity List Species.

Cited interest of multiple SPAs with
potential breeding season foraging range

connectivity to Array Area and offshore
ECC.

International
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IOF

Justification of conservation value with
regard to conservation status and
importance of impacted area

Conservation value

Although observed within Array Area and
surrounding 2 km buffer in low numbers,
baseline DAS were considered to have
limited capacity to record this nocturnally
active species.

Gannet

BoCC Amber listed.

Cited interest of multiple SPAs with
potential breeding season foraging range
connectivity to Array Area and offshore
ECC, but not present within Array Area
and surrounding 2 km buffer in numbers
exceeding 1% of regional population.

National

Shag*

BoCC Red listed.

Cited interest of an SPA with potential
breeding season foraging range
connectivity to the offshore ECC.

International

* Assessed for the offshore ECC only and not the Array Area

Table 11-7 I0Fs for the landfall area

IOF

Justification of conservation value with
regard to conservation status and
importance of impacted area

Conservation value

Greylag goose

BoCC Amber listed.

Cited interest of nearby (within 10 km)
Loch of Strathbeg SPA, Ramsar and
SSSI.

Not recorded during baseline landfall
surveys, but desktop review indicates use
of area by small number of individuals.

National

Mallard

BoCC Amber listed.

No nearby (within 10 km) designated
populations.

Not recorded during baseline landfall
surveys, but desktop review indicates use
of area by small to moderate number of
individuals.

Local

Eider

BoCC Amber listed.

No nearby (within 10 km) designated
populations.

Recorded in small numbers during
baseline landfall surveys.

Local

Common scoter

BoCC Red listed.

Schedule 1.

Scaottish Biodiversity List Species.
No nearby (within 10 km) designated
populations.

Recorded in small numbers during
baseline landfall surveys.

National
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IOF Justification of conservation value with Conservation value
regard to conservation status and
importance of impacted area

Long-tailed duck BoCC Red listed. National
Schedule 1.

No nearby (within 10 km) designated
populations.

Recorded in small numbers during
baseline landfall surveys.

Goldeneye BoCC Red listed. National
Schedule 1.

Cited interest of nearby (within 10 km)
Loch of Strathbeg SPA, Ramsar and
SSSI.

Recorded in small numbers during
baseline landfall surveys.

QOystercatcher BoCC Amber listed. Local
No nearby (within 10 km) designated
populations.
Recorded in small numbers during
baseline landfall surveys.

Lapwing BoCC Red listed. Regional
Scottish Biodiversity List Species.
No nearby (within 10 km) designated
populations.
Not recorded during baseline landfall
surveys, but desktop review indicates use
of area by small to moderate number of
individuals.

Ringed plover BoCC Red listed. Regional
No nearby (within 10 km) designated
populations.
Recorded in small numbers during
baseline landfall surveys.

Curlew BoCC Red listed. Regional
Scottish Biodiversity List Species.
No nearby (within 10 km) designated
populations.
Recorded in small numbers during
baseline landfall surveys.

Turnstone BoCC Amber listed. Local
No nearby (within 10 km) designated
populations.
Recorded in small numbers during
baseline landfall surveys.

Sanderling BoCC Amber listed. Local
No nearby (within 10 km) designated
populations.
Recorded in small numbers during
baseline landfall surveys.
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IOF

Justification of conservation value with Conservation value

regard to conservation status and
importance of impacted area

Dunlin

BoCC Red listed.

Scaottish Biodiversity List Species.
No nearby (within 10 km) designated
populations.

Recorded in small numbers during
baseline landfall surveys.

Regional

Purple sandpiper

BoCC Red listed.

Schedule 1.

Scottish Biodiversity List Species.

No nearby (within 10 km) designated
populations.

Not recorded during baseline landfall
surveys, but desktop review indicates use
of area by small number of individuals.

Local

Snipe

BoCC Amber listed.

No nearby (within 10 km) designated
populations.

Not recorded during baseline landfall
surveys, but desktop review indicates use
of area by small number of individuals.

Local

Redshank

BoCC Amber listed.

No nearby (within 10 km) designated
populations.

Recorded in small numbers during
baseline landfall surveys.

Local

Kittiwake

BoCC Red listed.

Cited interest of nearby (within 10 km)
Buchan Ness to Collieston Coast SPA
and Bullers of Buchan Coast SSSI.
Recorded in small numbers during
baseline landfall surveys.

National

Black-headed gull

BoCC Amber listed.

Scottish Biodiversity List Species.

No nearby (within 10 km) designated
populations.

Recorded in small numbers during
baseline landfall surveys, but desktop
review indicates use of area by a
significantly larger number of individuals.

Regional

Common gull

BoCC Red listed.

No nearby (within 10 km) designated
populations.

Recorded in moderate humbers during
baseline landfall surveys

Regional

Great black-backed
gull

BoCC Red listed.

No nearby (within 10 km) designated
populations.

Recorded in small numbers during

Regional
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IOF Justification of conservation value with Conservation value
regard to conservation status and
importance of impacted area

baseline landfall surveys, but desktop
review indicates use of area by a
significantly larger number of individuals.

Herring gull BoCC Red listed. International
Scaottish Biodiversity List Species.

Cited interest of nearby (within 10 km)
Buchan Ness to Collieston Coast SPA.

Recorded in moderate numbers during
baseline landfall surveys, but desktop
review indicates use of area by a
significantly larger number of individuals.
Sandwich tern BoCC Red listed. National
Birds Directive Annex I.
Scottish Biodiversity List Species.

Cited interest of nearby (within 10 km)
Loch of Strathbeg SPA, Ramsar and
SSSI.

Recorded in small numbers during
baseline landfall surveys.
Arctic tern BoCC Red listed. Regional
Birds Directive Annex I.
Scottish Biodiversity List Species.

No nearby (within 10 km) designated
populations.

Recorded in small numbers during
baseline landfall surveys.
Guillemot BoCC Amber listed. National

Cited interest of nearby (within 10 km)
Buchan Ness to Collieston Coast SPA
and Bullers of Buchan Coast SSSI.
Recorded in small numbers during
baseline landfall surveys.

Razorbill BoCC Amber listed. Local
No nearby (within 10 km) designated
populations.
Recorded in small numbers during
baseline landfall surveys.

Red-throated diver = BoCC Green listed. Regional
Birds Directive Annex I.
Schedule 1.
Scottish Biodiversity List Species.
No nearby (within 10 km) designated
populations.
Recorded in small numbers during
baseline landfall surveys.
Gannet BoCC Amber listed. Local

No nearby (within 10 km) designated
populations.
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IOF

Justification of conservation value with Conservation value

regard to conservation status and
importance of impacted area

Recorded in small numbers during
baseline landfall surveys.

Shag

BoCC Red listed.

Cited interest of nearby (within 10 km)
Buchan Ness to Collieston Coast SPA
and Bullers of Buchan Coast SSSI.
Recorded in large numbers during
baseline landfall surveys.

International

Grey heron

BoCC Green listed.

No nearby (within 10 km) designated
populations.

Recorded in small numbers during
baseline landfall surveys.

Local

Table 11-8 Migratory IOFs for assessment of collision risk only for the Array Area

IOF Conservation designation(s) Conservation value
Brent goose BoCC Amber listed International
Barnacle goose BoCC Amber listed International

Birds Directive Annex |

Scottish Biodiversity List

Species
Greylag goose BoCC Amber listed International
Taiga bean goose BoCC Amber listed International
Pink-footed goose BoCC Amber listed International
Whooper swan BoCC Amber listed International

Birds Directive Annex |

Schedule 1

Scottish Biodiversity List

Species
Shelduck BoCC Amber listed International
Shoveler BoCC Amber listed International
Gadwall BoCC Amber listed International
Wigeon BoCC Amber listed International
Mallard BoCC Amber listed International
Pintail BoCC Amber listed International
Teal BoCC Amber listed International
Pochard BoCC Red listed International

Scottish Biodiversity List

Species
Tufted duck BoCC Green listed International
Scaup BoCC Red listed International

Schedule 1

Scottish Biodiversity List

Species
Eider BoCC Amber listed International
Velvet scoter BoCC Red listed International

Schedule 1
Common scoter BoCC Red listed International

Schedule 1

MUIR MHOR

OFFSHORE WIND FARM
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IOF Conservation designation(s) Conservation value

Scottish Biodiversity List
Species

Long-tailed duck

BoCC Red listed
Schedule 1

International

Goldeneye

BoCC Red listed

International

Goosander

BoCC Green listed

International

Red-breasted merganser

BoCC Amber listed

International

Nightjar

BoCC Amber listed
Birds Directive Annex |
Scottish Biodiversity List
Species

International

Corncrake

BoCC Red listed

Birds Directive Annex |
Schedule 1

Scottish Biodiversity List
Species

International

Spotted Crake

BoCC Amber listed
Birds Directive Annex |
Schedule 1

Scottish Biodiversity List
Species

International

Great crested grebe

BoCC Green listed

International

Slavonian grebe

BoCC Red listed

Birds Directive Annex |
Schedule 1

Scottish Biodiversity List
Species

International

Oystercatcher

BoCC Amber listed

International

Lapwing

BoCC Red listed
Scottish Biodiversity List
Species

International

Golden plover

BoCC Green listed
Birds Directive Annex |
Scottish Biodiversity List
Species.

International

Grey plover

BoCC Amber listed,

International

Ringed plover

BoCC Red listed

International

Dotterel

BoCC Red listed

Birds Directive Annex |
Schedule 1

Scottish Biodiversity List
Species.

International

Whimbrel

BoCC Red listed
Schedule 1

International

Curlew

BoCC Red listed,
Scottish Biodiversity List
Species

International

Bar-tailed godwit

BoCC Amber listed
Birds Directive Annex |
Scottish Biodiversity List
Species

International

Black-tailed godwit

BoCC Red listed
Scottish Biodiversity List
Species

Schedule 1

International
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IOF Conservation designation(s) Conservation value

Turnstone

BoCC Amber listed

International

Knot

BoCC Amber listed

International

Ruff

BoCC Red listed

Birds Directive Annex |
Scottish Biodiversity List
Species

Schedule 1

International

Sanderling

BoCC Amber listed

International

Dunlin

BoCC Red listed
Scottish Biodiversity List
Species

International

Purple sandpiper

BoCC Red listed,
Scottish Biodiversity List
Species

Schedule 1

International

Woodcock

BoCC Red listed
Scottish Biodiversity List
Species

International

Snipe

BoCC Amber listed

International

Redshank

BoCC Amber listed

International

Wood Sandpiper

BoCC Amber listed
Birds Directive Annex |
Scottish Biodiversity List
Species

Schedule 1

International

Greenshank

BoCC Amber listed
Schedule 1

International

Red-throated diver

BoCC Green listed
Birds Directive Annex |
Scottish Biodiversity List
Species

Schedule 1.

International

Black-throated diver

BoCC Amber listed
Birds Directive Annex |
Scottish Biodiversity List
Species

Schedule 1

International

Great northern diver

BoCC Amber listed
Birds Directive Annex |
Scottish Biodiversity List
Species

Schedule 1

International

Bittern

BoCC Amber listed
Birds Directive Annex |
Scottish Biodiversity List
Species

Schedule 1

International

Osprey

BoCC Amber listed
Birds Directive Annex |
Scottish Biodiversity List
Species

Schedule 1

International

Marsh harrier

BoCC Amber listed
Birds Directive Annex |

International
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IOF Conservation designation(s) Conservation value

Scottish Biodiversity List
Species
Schedule 1
Hen harrier BoCC Red listed International
Birds Directive Annex 1
Scottish Biodiversity List
Species
Schedule 1
Short-eared owl BoCC Amber listed International
Birds Directive Annex |
Scottish Biodiversity Listed
Species
Merlin BoCC Red listed International
Birds Directive Annex |
Scottish Biodiversity List
Species
Schedule 1

DESIGNATED SITES

11.8.7. The impact assessment takes into consideration the following three classes of statutory
designated sites: SPAs, SSSIs and Ramsar sites. Any potential connectivity of the Array Area
and offshore ECC (including the landfall area) with statutory designated sites that have birds
listed as qualifying features is considered.

11.8.8. In cases where designated sites may have connectivity to the Array Area and/or offshore
ECC, breeding and non-breeding seabirds, as well as terrestrial, coastal or marine bird
interests (typically overwintering aggregations) are considered. Connectivity may occur during
the breeding season, such as the offshore ECC being within foraging range of breeding birds,
and the non-breeding season such as birds overwintering. Sites may also have connectivity
on the grounds of passage movements of migratory species.

11.8.9. Neither the Array Area nor the offshore ECC overlap with any SPA, SSSI or Ramsar site.

11.8.10. As per consultee advice (Table 12-4), consideration of qualifying seabird features of sites
were considered if within the theoretical foraging distance given by NatureScot (2023c) of the
Array Area or offshore ECC, as summarised in Table 11-9.

11.8.11. The search area for sites designated for non-seabird species that may migrate through the
Proposed Development was determined as the east coast of Scotland based on Wildfowl and
Wetland Trust (WWT) (2014).

11.8.12. Designated sites to be considered within the Offshore and Intertidal Ornithology Chapter are
summarised in Table 11-10 and Figure 11-2.

11.8.13. Further consideration to European sites in reference to ornithology is also provided within the
RIAA (Muir Mhor Offshore Wind Farm Limited, 2024) as part of the HRA.
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Table 11-9 Theoretical seabird foraging distances in NatureScot (2023c) guidance

Species Foraging distance (km) Metric

Kittiwake 300.6 Mean max + standard deviation
Common gull 50 Max / Mean max
Herring gull 85.6 Mean max + standard deviation
Lesser black-backed gull 236 Mean max + standard deviation
Sandwich tern 57.5 Mean max + standard deviation
Common tern 26.9 Mean max + standard deviation
Arctic tern 40.5 Mean max + standard deviation
Great skua 931.2 Mean max + standard deviation
Guillemot (all Northern 153.7 Mean max + standard deviation
Isles)

Guillemot (south of 95.2 Mean max + standard deviation
Northern Isles)

Razorbill (all Northern 164.6 Mean max + standard deviation
Isles)

Razorbill (south of 122.2 Mean max + standard deviation
Northern Isles)

Puffin 265.4 Mean max + standard deviation
European storm petrel 336 Max / Mean max
Leach’s storm petrel 657 Mean

Fulmar 1200.2 Mean max + standard deviation
Manx Shearwater 2365.5 Mean max + standard deviation
Gannet 509.4 Mean max + standard deviation
Gannet (Forth Islands 590 Max

SPA)

Gannet (Grassholm SPA) 516.7 Max

Gannet (St Kilda SPA) 709 Max

Shag 23.7 Mean max + standard deviation

Table 11-10 Designated Sites and Qualifying Interest Features considered within the Offshore and Intertidal

Ornithology Chapter

OFFSHORE WIND FARM

Designated Site Qualifying Interest Distance to Array Distance to
Feature Area (km) Offshore
ECC (km)
Auskerry SPA European storm petrel 203.07 171.43
Bullers of Buchan Coast SSSI Kittiwake 63.50 3.94
Guillemot
Shag
Buchan Ness to Collieston Coast SPA Fulmar 61.26 5.86
Shag
Guillemot
Herring gull
Kittiwake
Calf of Eday SPA Kittiwake 224.82 197.05
Fulmar
Puffin 292.92 256.93

Cape Wrath SPA
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Designated Site

Qualifying Interest Distance to Array Distance to
Feature Area (km) Offshore
ECC (km)

Fulmar
Kittiwake

Clare Island SPA

Fulmar 940.68 920.25

Collieston to Whinnyfold Coast SSSI

Fulmar 68.68 16.17
Guillemot

Razorbill

Herring gull

Shag

Copeland Islands SPA

Manx shearwater 792.78 753.51

Copinsay SPA

Kittiwake 191.19 156.87
Puffin
Guillemot

Coquet Island SPA

Puffin 232.02 235.85

Cromarty Firth SPA and Ramsar

Osprey 202.42 152.05
Bar-tailed godwit
Curlew

Dunlin

Greylag goose
Knot
Oystercatcher
Pintail
Red-breasted
merganser
Redshank
Scaup

Whooper swan
Wigeon

Craugh Island SPA

Manx shearwater 967.93 951.19

Dornoch Firth and Loch Fleet SPA and
Ramsar

Osprey 187.38 149.33
Bar-tailed godwit

Curlew

Dunlin

Greylag goose

Oystercatcher

Redshank

Scaup

Teal

East Caithness Cliffs SPA

Fulmar 170.43 121.95
Razorbill
Kittiwake

Fair Isle SPA

Puffin 228.60 216.94
Fulmar

Gannet

Great Skua

Kittiwake

Puffin

Falaise du Bessin Occidental SPA

Fulmar 966.33 995.52

Farne Island SPA

Kittiwake 199.97 201.86
Puffin

Firth of Forth SPA

Bar-tailed godwit 168.84 147.49
Common scoter
Curlew
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Designated Site Qualifying Interest Distance to Array Distance to
Feature Area (km) Offshore
ECC (km)

Dunlin

Eider

Golden plover
Goldeneye

Great crested grebe
Grey plover

Knot

Lapwing
Long-tailed duck
Mallard
Oystercatcher
Pink-footed goose
Red-breasted

merganser
Red-throated diver
Redshank
Flamborough and Filey Coast SPA Gannet 344.10 357.35
Leach’s petrel
Forth Islands SPA Gannet 171.62 158.28
Lesser black-backed gull
Puffin
Kittiwake
Foula SPA Fulmar 299.73 284
Great skua
Kittiwake
Leach’s petrel
Guillemot
Razorbill
Herring gull
Kittiwake
Aberdaron Coast and Bardsey Island
SPA
Handa SPA Kittiwake 332.96 294.33
Fulmar
Great skua
Hermaness, Saxa Vord and Valla Field Fulmar 374.56 374.88
SPA Gannet
Great skua
High Island, Inishshark and Davillaun ~ Fulmar 956.61 935.58
SPA
Horn Head to Fanad Head SPA Fulmar 719.71 695.68
Hoy SPA Fulmar 206.08 163.38
Great skua
Kittiwake
Puffin

Guillemot
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OFFSHORE WIND FARM

Designated Site

Qualifying Interest
Feature

Distance to Array

Area (km)

Distance to
Offshore
ECC (km)

Inner Moray Estuary SPA and Ramsar

Osprey
Bar-tailed godwit
Curlew
Goldeneye
Goosander
Greylag goose
Oystercatcher
Red-breasted
merganser
Redshank
Scaup

Teal

199.55

147.35

Iveragh Peninsula SPA

Fulmar

1130.23

1128.00

Irish Sea Front

Manx shearwater

898.37

858.57

Kerry Head SPA

Fulmar

1092.67

1059.00

Lambay Island SPA

Fulmar

943.23

297.93

Littoral seino-marin SPA

Fulmar

828.74

852.11

Loch of Strathbeg SPA, Ramsar and
SSSI

Sandwich tern
Goldeneye
Greylag goose
Pink-footed goose

Svalbard barnacle goose

Teal
Whooper swan

71.06

6.66

Marwick Head SPA

Kittiwake

240.89

218.63

Mingulay and Berneray SPA

Fulmar

574.6

526.86

Moussa SPA

European storm petrel

280.28

273.66

North Caithness Cliffs SPA

Fulmar
Kittiwake
Puffin

182.09

137.80

North-West Irish Sea SPA

Fulmar
Manx shearwater

890.52

851.25

North Rona and Sula Sgeir SPA

Kittiwake

Puffin

Fulmar

Gannet

Leach’s petrel
European storm petrel

355.10

313.44

Noss SPA

Kittiwake
Fulmar
Gannet
Great skua

293.20

288.34

Outer Firth of Forth and St Andrews
Bay Complex SPA

Kittiwake

Puffin

Guillemot
Razorbill

Manx shearwater

144.91

122.30
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Designated Site Qualifying Interest Distance to Array Distance to
Feature Area (km) Offshore
ECC (km)
Gannet
Eider
Goldeneye

Common Scoter
Long-tailed duck
Red-breasted
merganser
Velvet scoter
Rousay SPA Fulmar 228.35 199.4
Kittiwake
Rum SPA Manx shearwater 516.06 482.99

Sands of Forvie and Ythan Estuary ~ Arctic tem 74.90 23.47
SSS| Common tern

Sandwich tern

Eider

Wildfowl

Pink-footed goose
Scapa Flow SPA Black-throated diver 193.30 154.09

Eider

Great northern diver

Long-tailed duck

Red-breasted

merganser

Red-throated diver

Slavonian grebe

Seas off Foula SPA Puffin 269.33 256.76
Great skua
Fulmar
Seas off Wexford SPA Fulmar 1037.11 996.55
Manx shearwater
Seevogelschutzgebiet Helgoland SPA  Fulmar 610.66 631.94
Shiant Isles SPA Fulmar 412.69 374.24
Seas off St Kilda mSPA Gannet 485.41 445.79
Fulmar
Great skua

European storm petrel

Skomer, Skokholm and the Seas off ~ Fulmar 1092.67 1125.54

Pembrokeshire SPA Manx shearwater

St Abb's Head to Fast Castle SPA Kittiwake 193.63 184.49

St Kilda SPA Fulmar 526.02 484.56
Gannet

Leach’s petrel
Manx shearwater
Great skua
Sule Skerry and Sule Stack SPA Puffin 278.45 235.83
Gannet
Leach’s petrel
European storm petrel

Sumburgh Head SPA Fulmar 263.36 256.83
Kittiwake
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Designated Site Qualifying Interest Distance to Array Distance to
Feature Area (km) Offshore
ECC (km)
Troup, Pennen and Lion’s Heads SPA Fulmar 90.95 33.27
Guillemot
Razorbill
Herring gull
Kittiwake
West Donegal Coast SPA Fulmar 748.72 760.61
Fulmar 238.26 205.21

West Westray SPA

Kittiwake
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SEASONAL DEFINITIONS

11.8.14.

11.8.15.

Seasonal definitions are provided for seabird IOFs in Table 11-11. The breeding season is as
defined by NatureScot (2023i).

Seasonal definitions outside of the breeding season come from Furness (2015) where species
are included in that document, with integration of NatureScot (2020) and Furness (2015)
seasonal definitions following the approach outlined by Berwick Bank OWF (Berwick Bank,
2022), as per NatureScot consultation (Table 11-2). Where species are not included in
Furness (2015), seasonal definitions outside of the breeding season come from Kober et al.
(2010) [for European and Leach’s storm petrels] or a single non-breeding period is attributed
to the period outside of the breeding season defined by NatureScot (2023i). Seasons outside
of the breeding season have been foreshortened where they overlap with the breeding season
as advised by NatureScot during scoping consultation (Table 11-2).
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Table 11-11 Seasonal definitions of Seabird IOFs

Species

Kittiwake

Common gull

Great black-backed gull

Herring gull

Lesser black-backed gull

Sandwich tern

Common tern*

Arctic tern

Great skua

Guillemot

Razorbill

Puffin

European storm petrel

Leach’s storm petrel

Fulmar

Manx shearwater*

Gannet
Shag
Breeding Spring migration Autumn migration
Key:
y Non-breeding Not present in significant numbers

*For these |IOFs the NatureScot definition of breeding season (strong association with nesting sites) completely overlaps the
autumn migration period defined in Furness (2015). As priority is given to the NatureScot definition of breeding season, no
autumn migration period is shown for these IOFs.
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REGIONAL POPULATION ESTIMATES

SEABIRD IOFS IN RELATION TO THE ARRAY AREA AND OFFSHORE ECC

11.8.16.

11.8.17.

11.8.18.

11.8.19.

11.8.20.

11.8.21.

Regional seabird IOF populations considered in relation to the assessment of impacts
associated with the Array Area and/or offshore ECC are presented in Table 11-12.

For the majority of these seabird IOFs, breeding season regional population estimates were
determined by summing the populations of all colonies within species-specific breeding
season foraging ranges (as outlined in Table 11-10) of the Array Area. Breeding season
seabird colony counts were preferentially obtained from the recent breeding seabird census
by Burnell et al. (2023), the counts from which span 2015-2021. However, where more recent
counts were present within the SMP database, and deemed suitable to use, these were used.
Full methodology and a presentation of seabird colony counts are presented in the Offshore
Ornithology Apportioning Report (Volume 3, Appendix 11.4).

For guillemot and razorbill, where colony size measurements are typically made by counting
the number of individuals present at any given time, it is not intuitively possible to infer the
total number of breeding individuals associated with each colony (as it would be by, for
example, by assuming that two breeding birds can be attributed to each Apparently Occupied
Nest (AON)). As such, for these IOFs, correction factors were applied to colony counts to
estimate the total number of breeding individuals associated with each colony. Full details of
this treatment are presented in the Offshore Ornithology Density and Abundance Technical
Appendix (Volume 3, Appendix 11.6).

For a number of particularly far-ranging foraging species (great skua, Leach’s storm petrel,
fulmar and Manx shearwater), where, due to their very large foraging ranges, the entire (or
large majority of) the UK breeding population lies within foraging range of the Array Area, the
breeding season regional population was defined as either the entire UK and Ireland
population (from Burnell et al., 2023) or as a sum of connected SPA populations and non-
SPA colony counts within selected UK and Irish counties. A full methodology and presentation
of breeding population estimates for these species is presented in the Offshore and Intertidal
Ornithology Baseline Report (Volume 3, Appendix 11.1).

For the majority of these seabird IOFs, regional population estimates for periods outside of
the breeding season were taken from the species specific Biologically Defined Minimum
Population Scale (BDMPS) regions presented in Furness (2015). Full methodology of how
this was done is presented in the Offshore and Intertidal Ornithology Baseline Report (Volume
3, Appendix 11.1). In response to feedback from NatureScot, where reference is made to align
with the approach taken by Berwick Bank OWF in relation to non-breeding season definitions
(Table 12-2), this has been interpreted to apply to how populations are estimated within those
seasons for several species where there is precedent within the Berwick Bank OWF
application (Berwick Bank, 2022), namely herring gull and guillemot. For these IOFs, in
addition to BDMPS populations from Furness (2015), non-breeding season regional
population estimates are also presented as derived using methods analogous to those used
within the Berwick Bank OWF application. The derivation of these alternative regional
population estimates is presented in Offshore and Intertidal Ornithology Baseline Report
(Volume 3, Appendix 11.1).

Three seabird IOFs, namely common gull, European storm petrel, and Leach’s storm petrel,
are not included within Furness (2015), and consequently there are no non-breeding season
regional population estimates available within existing literature. For these species the non-
breeding season regional population was assumed to be either the same as the estimated
regional breeding population (for European storm petrel and Leach’s storm petrel) or, where
there is no regional breeding population, the Scottish breeding population from Burnell et al.
(2023) (for common gull).




Table 11-12 Regional population sizes of seabird IOFs
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IOF Breeding season Regional population estimate(s) outside of breeding season (individuals)
regional population
estimate (individuals) BDMPS region Autumn migration Spring migration Non-breeding
(Furness, 2015)
Or other relevant
regional population
Kittiwake 233,139 BDMPS - UK North 829,937 627,816 N/A
Sea
Common gull N/A Scottish breeding N/A N/A 45,510
population (Burnell et
al., 2023) [Not included
in Furness, 2015 - no
BDMPS]
Great black- 48 BDMPS - UK North N/A N/A 91,399
backed gull Sea
Herring gull 4,660 BDMPS — UK North N/A N/A 466,511
Sea and Channel
Approach as per 6,904
Berwick Bank
Lesser black- 21000 BDMPS — UK North 209,007 197,483 39,314
backed gull Sea and Channel
Sandwich tern N/A BDMPS — UK North 38,051 38,051 N/A
Sea and Channel
Common tern N/A BDMPS — UK North 144,911 144,911 N/A
Sea and Channel
Arctic tern N/A BDMPS — UK North 163,930 163,930 N/A
Sea and Channel
Great skua 16,329 BDMPS — UK North 19,556 8,485 143
Sea and Channel
Guillemot 90,866.74 BDMPS — UK North N/A N/A 1,617,306

Sea and Channel
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Regional population estimate(s) outside of breeding season (individuals)
BDMPS region

IOF Breeding season
regional population
estimate (individuals)

Autumn migration Spring migration Non-breeding

(Furness, 2015)
Or other relevant

regional population

Approach as per 90,867
Berwick Bank
Razorbill 43,662.56 BDMPS — UK North 591,874 591,874 218,622
Sea and Channel
Puffin 262,629 BDMPS — UK North N/A N/A 231,957
Sea and Channel
European storm 40,192 As per breeding N/A N/A 40,192
petrel population [Not
included in Furness,
2015 - no BDMPS]
Leach’s storm 10,765 As per breeding N/A N/A 10,765
petrel population [Not
included in Furness,
2015 - No BDMPS]
Fulmar 352,995 BDMPS — UK North 957,502 957,502 568,736
Sea waters
Manx shearwater 921,618 BDMPS — UK North 8,507 8,507 N/A
Sea waters
Gannet 458,578 BDMPS — UK North 456,298 248,385 N/A
Sea and Channel
Shag 738 BDMPS — UK north- N/A N/A 41,503

west North Sea




IOFS IN RELATION TO LANDFALL

11.8.22. Regional populations referenced in relation to impacts to IOFs from activities associated with

the landfall area are summarised in Table 11-13.

Table 11-13 I0Fs for the landfall area
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IOF

Regional population
(individuals)

Area and source

Greylag goose

60,000 (non-breeding)

UK non-breeding population®

Mallard

675,000 (non-breeding)

UK non-breeding population®

Eider

81,000 (non-breeding)

UK non-breeding population®

Common scoter

135,000 (non-breeding)

UK non-breeding population?

Long-tailed duck

13,500 (non-breeding)

UK non-breeding population?

Goldeneye 21,000 (non-breeding) UK non-breeding population?
Qystercatcher 305,000 (non-breeding) UK non-breeding population?
Lapwing 635,500 (non-breeding) UK non-breeding population?

Ringed plover

42,500 (non-breeding)

UK non-breeding population?

Curlew 125,000 (non-breeding) UK non-breeding population?
Turnstone 43,000 (non-breeding) UK non-breeding population?
Sanderling 20,500 (non-breeding) UK non-breeding population?
Dunlin 350,000 (non-breeding) UK non-breeding population?

Purple sandpiper

9,900 (non-breeding)

UK non-breeding population?

Snipe 1,100,000 (non-breeding) UK non-breeding population?
Redshank 100,000 (non-breeding) UK non-breeding population®

233,139 (breeding) Calculated from foraging range?
Kittiwake 829,937 (autumn migration)

627,816 (spring migration)

UK North Sea BDMPS population?

Black-headed gull

21,570 (breeding and non-
breeding)

Scottish breeding population?#

Common gull

45,510 (breeding and non-
breeding)

Scottish breeding population?#

Great black-backed
gull

48 (breeding)

Calculated from foraging range?

31,399 (non-breeding)

UK North Sea BDMPS population?

Herring gull

4,660 (breeding)

Calculated from foraging range?

466,511 (non-breeding)

BDMPS North Sea and Channel
population?®

6,904 (non-breeding)

Approach as per Berwick Bank OWF?2

Sandwich tern

163,930 (migration)

BDMPS North Sea and Channel

population?®
144,911 (migration) BDMPS North Sea and Channel
Common tern S a
population
. 163,930 (migration) BDMPS North Sea and Channel
Arctic tern S a
population
. 90,867 (breeding) Calculated from foraging range?
Guillemot

1,617,306 (non-breeding)

BDMPS North Sea and Channel
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Regional population

IOF Area and source

(individuals)
population?®
90,867 (non-breeding) Approach as per Berwick Bank OWF?
43,663 (breeding) Calculated from foraging range?
Razorbill 591,874 (migration) BDMPS North Sea and Channel
218,622 (non-breeding) population?
Red-throated diver 21,500 (non-breeding) UK non-breeding population®
458,578 (breeding) Calculated from foraging range?
Gannet 456,298 (autumn migration) BDMPS North Sea and Channel
248,385 (spring migration) population?
738 (breeding) Calculated from foraging range?
Shag 41,503 (non-breeding) BDMPS North Sea and Channel
population?®
Heron 10,000 (non-breeding) Minimum Scottish_ non-breeding
population®

*Woodward et al., 2023; 2 As per Table 11-12; 3 Furness, 2015; # Burnell et al., 2023; ® Forrester et
al., 2007

MIGRATORY IOFS IN RELATION TO ARRAY AREA

11.8.23. There are 57 migratory species with migratory flight pathways that overlap with the Array Area
(Woodward et al., 2023). These species’ population estimates, based on Woodward et al.
(2023), are summarised in Table 11-14.

Table 11-14 Migratory species population estimates (Woodward et al., 2023)

IOF UK breeding population UK non-breeding population

size (pairs*®) size (individuals*)
Light-bellied brent goose n/a 3,400
‘Svalbard’ barnacle goose n/a 43,500
‘Icelandic’ greylag goose n/a 60,000
Taiga bean goose n/a 230
Pink-footed goose n/a 510,000
Whooper swan 28 25,800
Shelduck 7,850 51,000
Shoveler 1,100 19,500
Gadwall 1,250-3,200 31,000
Wigeon 200 450,000
Mallard 61,000 — 145,000 675,000
Pintail 27 20,000
Teal 2,700-4,750 435,000
Pochard 720 29,000
Tufted duck 16,500-19,000 140,000

Scaup 0-1 6,400
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UK breeding population UK non-breeding population

IOF

size (pairs¥) size (individuals*)
Eider 35,000 81,000
Velvet scoter 0 3,350
Common scoter 52 135,000
Long-tailed duck 0 13,500
Goldeneye 200 21,000
Goosander 4,800 14,500
Red-breasted merganser 1,650 11,000
Nightjar 4,600 males -
Corncrake 1,100 males 0
Spotted crake 27 males n/a
Great crested grebe 4,900 18,000
Slavonian grebe 28 995
QOystercatcher 95,500 305,000
Lapwing 97,500 635,500
Golden plover 32,500-50,500 410,000
Grey plover n/a 33,500
Ringed plover 5,450 42,500
Dotterel 425 0
Whimbrel 310 41; >3,840 (spring passage)
Curlew 58,500 125,000
Bar-tailed godwit n/a 53,500
Black-tailed godwit 53 41,000
Turnstone n/a 43,000
Knot n/a 265,000
Ruff 26 920
Sanderling n/a 20,500
Dunlin 8,600-10,500 350,000
Purple sandpiper 1 9,900
Snipe 66,500 1,100,000
Redshank 22,000 100,000
Wood sandpiper 30 0
Greenshank 1100 920; >4,790 (autumn passage)
Red-throated diver 1250 21,500
Black-throated diver 215 560
Great northern diver n/a 4,400
Bittern 191 795
Osprey 240+ n/a
Marsh harrier 590-695 Unknown
Hen harrier 545 Unknown
Short-eared owl 620-2,200 Unknown
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UK breeding population UK non-breeding population
IOF . i A

size (pairs¥) size (individuals*)
Merlin 1,150 Unknown

*Unit as stated unless alternative is given.

ESTIMATED POPULATION SIZES WITHIN STUDY AREA

SEABIRD IOFS (ARRAY AREA)

11.8.24. The use of the Array Area by seabirds is informed by the results of the DAS (as summarised
in Table 11-15, with further details provided in Offshore and Intertidal Ornithology Baseline
Report (Volume 3, Appendix 11.1)), and the literature listed in Table 11-3 (as summarised in
Offshore and Intertidal Ornithology Baseline Report (Volume 3, Appendix 11.1)).

11.8.25. Abundance data for species recorded during the DASs are provided in Table 11-15 for the
species-specific definitions of seasons (these are described in Offshore and Intertidal
Ornithology Baseline Report (Volume 3, Appendix 11.1)). Further details on each of these
species are provided in Offshore and Intertidal Ornithology Baseline Report (Volume 3,
Appendix 11.1), along with the rationale for their inclusion here (and the rationale for exclusion
of other species).




Table 11-15 Mean seasonal peak abundance estimates from site-specific DAS surveys, April 2021 — March 2023
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Species

Season Model type

Mean peak monthly abundance

Birds in flight

Birds in flight and on the sea

Array Area

Array Area + 2 km buffer

Array Area

Array Area + 2 km buffer

Kittiwake

Breeding season (mid-April to
August)

Autumn migration (September

to December) R

Spring migration (January to
mid-April)

768.92

1366.64

1849.72

3252.35

12.15

24.10 32.36

58.23

147.88

291.63 404.32

723.03

Common gull

Breeding season (April to
August)

- Design-based
Non-breeding season

(September to March)

10.02

25.06 15.34

25.06

0.00

10.01 0.00

10.01

Great black-backed gull

Breeding season (April to
August)

- MRSea
Non-breeding season

(September to March)

0.74

1.14 1.71

2.88

50.25

104.53 108.96

183.31

Herring gull

Breeding season (April to
August)

- MRSea
Non-breeding season

(September to March)

2.47

4.24 8.66

14.87

5.54

9.50 18.34

31.47

Lesser black-backed gull

Breeding season (Mid-March
to August)

Autumn migration (September
to October)

Non-breeding season
(November to Feb)

Spring migration (March to
mid-March)

Not seen during site-specific DAS

Sandwich Tern

Spring migration (March to
mid-April)

Breeding season (Mid-April to
mid-September)

Autumn migration (Mid-
September to end of
September)

Not present in significant
numbers (October to
February)

Not seen during site-specific DAS

Common tern

Spring migration (April)

Breeding season (May to Mid-
September)

Not present in significant
numbers (Mid-September to
March)

Not seen during site-specific DAS

Arctic tern

Spring migration (Mid-April to

end of April) Design-based

0.00

0.00 0.00

0.00
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Mean peak monthly abundance

Species Season Model type Birds in flight Birds in flight and on the sea
Array Area Array Area + 2 km buffer Array Area Array Area + 2 km buffer
Breeding season (May to 72.40 138.66 227.06 293.74
August)
Autumn migration (September 0.00 0.00 0.00 0.00
to mid-September)
Not present in significant 0.00 0.00 0.00 0.00
numbers (Mid-September to
mid-April)
Breeding season (mid-April to 0.00 0.00 0.00 0.00
mid-September)
Autumn migration (mid- 0.00 0.00 0.00 0.00
September to October) .
Great skua - Design-based
Non-breeding season 0.00 0.00 0.00 0.00
(November to February)
Spring migration (March to 0.00 0.00 0.00 0.00
mid-April)
Breeding season (April to mid- 68.98 125.86 6940.84 13122.48
i August)
Guillemot - - MRSea
Non-breeding season (mid- 64.27 115.78 6723.08 11862.68
August to March)
Breeding season (April to mid- 16.46 24.48 1042.32 1548.65
August)
Autumn migration (Mid-August 14.85 21.86 943.39 1388.27
. to October)
Razorbill - MRSea
Non-breeding season 0.43 0.69 26.05 41.77
(November to December)
Spring migration (January to 1.07 1.83 67.77 116.59
March)
Breeding (April to mid-August) 0.00 0.00 1108.67 1812.10
Puffin Non-breeding season (mid- Design-based 0.00 0.00 1108.67 1812.10
August to March)
Breeding season (mid-May to 29.94 35.02 29.94 35.02
October)
European storm petrel Autumn migration (November Design-based 0.00 0.00 0.00 0.00
to December)
Spring migration (January to 0.00 0.00 0.00 0.00
mid-May)
Breeding season (May to mid- 0.00 0.00 0.00 0.00
October)
, Autumn migration (mid- : 0.00 5.01 0.00 5.01
Leach’s petrel October to December) Design-based
Spring migration (January to 0.00 0.00 0.00 0.00
April)
Breeding season (April to mid- 319.57 822.53 886.04 2281.40
Fulmar September) MRSea
Autumn migration (mid- 238.45 461.52 661.27 1279.91
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Mean peak monthly abundance

Species Season Model type Birds in flight Birds in flight and on the sea
Array Area Array Area + 2 km buffer Array Area Array Area + 2 km buffer
September to October)
Non-breeding season 233.22 513.54 657.75 1447.98
(November)
Spring migration (December 144.77 335.35 413.19 957.03
to March)
Breeding season (April to mid- 0.00 10.01 4.99 10.01
October)
Not present in Significant 0.00 0.00 0.00 0.00
Manx shearwater numbers (mid-October to mid-  Design-based
March)
Spring migration (Mid-March 0.00 0.00 0.00 0.00
to end of March)
Breeding season (mid-March 110.34 218.80 259.35 597.43
to September)
Gannet Autumn migration (October - MRSea 151.14 252.76 348.17 592.63
November)
Spring migration (December 17.46 29.45 40.15 74.13

to mid-March)
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SEABIRD IOFS (OFFSHORE ECC)

11.8.26. The use of the offshore ECC by seabirds is informed by referring to the results of the DASs
and literature listed in Table 11-3. A list of the species is provided in Table 12 15. Further
details on each of these species are provided in Offshore and Intertidal Ornithology Baseline
Report (Volume 3, Appendix 11.1), along with the rationale for their inclusion here (and the
rationale for exclusion of other species).

IOFS (INTERTIDAL LANDFALL)

11.8.27. The use of the intertidal area of the offshore ECC at landfall by birds is informed by referring
to the results of the landfall survey and literature listed in Table 11-3. Peak counts of these
species are provided in Table 11-16. Further details on each of these species are provided in
Offshore and Intertidal Ornithology Baseline Report (Volume 3, Appendix 11.1), along with
the rationale for their inclusion here (along with the rationale for exclusion of other species).

Table 11-16 Peak counts of species recorded at the landfall area from intertidal surveys at the landfall area and
WeBS counts at the Ugie Estuary

IOF

Maximum count during intertidal
surveys (October 2022 — February
2024)

WeBS 5-year Mean Maximum
Counts (2017/2018 - 2021/2022;
Woodward et al., (2024))

Greylag goose - 65
Mallard - 132
Eider 53 20
Common scoter 27 -

Long-tailed duck 18 12
Goldeneye 4 28
Oystercatcher 6 31
Lapwing - 122
Ringed plover 32 32
Curlew 10 3

Turnstone 10 35
Sanderling 12 28
Dunlin 48 25
Purple sandpiper - 19
Snipe - 13
Redshank 20 86
Kittiwake 33 3

Black-headed gull 13 230
Common gull 131 100
Great black-backed gull 8 70
Herring gull 144 640

Sandwich tern 26 60
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IOF Maximum count during intertidal WeBS 5-year Mean Maximum
surveys (October 2022 — February Counts (2017/2018 - 2021/2022;
2024) Woodward et al., (2024))

Common tern - 0

Arctic tern 10

Guillemot 12 -

Razorhbill 60 .

Red-throated diver 12 1

Gannet 46 -

Shag 350 37

Grey heron 1 11

MIGRATORY IOFS (ARRAY AREA)

11.8.28. The use of the Array Area by bird species that may fly over the Array Area as part of their
annual migrations is informed by reference to Woodward et al. (2023). A list of these species
is provided in Table 11-14 (see Offshore and Intertidal Ornithology Baseline Report (Volume
3, Appendix 11.1) for details on how this list was determined).

11.9. FUTURE BASELINE CONDITIONS

11.9.1. The ornithology baseline environment is not static and is expected to show natural change
over time, with this also being the case even if the Proposed Development does not go
forward. The future baseline scenario for ornithology receptors will involve environmental
changes such as climate change and natural annual variation, invasive mammal predators,
loss of nesting habitat, as well as potential changes due to HPAI; and also fluctuations and
impacts arising from established activities such as commercial fishing activity in the area (e.g.
Tasker et al. (2000)).

11.9.2. The UK holds internationally important populations of seabirds (Mitchell et al., 2004; Burnell
et al., 2023), which have shown declines over the last two decades (JNCC, 2021; Mitchell et
al., 2020; Burnell et al., 2023). Ongoing impacts on these species from climate change, HPAI,
and fisheries management are discussed below.

11.9.3. In terms of climate change, Scottish waters are exhibiting an increase in sea surface
temperature of approximately 0.06°C per decade (Hughes et al., 2018). Sea temperatures are
known to affect seabirds through impacts on prey (e.g. Carroll et al., 2015). The above-
mentioned declines are therefore due to these temperature increases for many seabird
species (Mitchell et al., 2020), and long-term decreases can be expected due to continued
changes (Davies et al., 2023).

11.9.4. HPAIl is an extremely contagious virus which occurs mainly in birds. An outbreak of the H5N1
strain of HPAI has been recorded in seabirds in Europe from 2021 (Falchieri et al., 2022).
Impacts to date have included mortality recorded for species such as Arctic tern, black-headed
gull, common gull, common tern, fulmar, gannet, great skua, great black-backed gull,
guillemot, herring gull, kittiwake, lesser black-backed gull, puffin and Sandwich tern
(NatureScot, 2023k).

11.9.5. As study has been undertaken by the RSPB to provide preliminary information for some
species on population changes arising from HPAI (Tremlett et al., 2024): declines in gannet



11.9.6.

11.9.7.

11.9.8.

11.9.9.
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of 25% across eight SPAs were recorded when compared against the Burnell et al. (2023)
pre-HPAI baseline; kittiwake increased by 10% across 21 SPAs; and guillemot declined by
6% across 21 SPAs. The report concluded that changes in species such as guillemot may be
partially due to other factors as they were already in decline, whereas the decline in gannet is
almost certainly attributable to HPAI due to the species showing recent population increases
(Tremlett et al., 2024).

Fisheries management also impacts on seabird populations in the UK (Tasker et al., 2000).
Scavenging seabird species (such as herring gull, kittiwake, great skua and fulmar) previously
benefitted from fisheries discards, with their population sizes likely to have been artificially
enhanced (Votier et al., 2004). The introduction between 2015 and 2019 of the Common
Fisheries Policy Landings Obligation (‘discard ban’) will have reduced the discard available
and is likely factor in reduction in population sizes of these species.

The recent announcements by the UK and Scottish Governments to close the sandeel
fisheries in all Scottish waters and the English North Sea (DEFRA, 2024; Scottish
Government, 2024) may benefit seabirds that forage on sandeels such as kittiwake, puffin
and guillemot.

In the absence of the Proposed Development, seabird populations would be expected to
continue to follow their current population trends, which for most species will be continued
declines (Davies et al., 2023). Since climate change is considered to be the likely primary
cause of decline in seabird populations (Davies et al., 2023), it is believed that the absence
of the Proposed Development would further delay the transition in the UK from reliance on
fossil fuels and therefore further contribute towards climate change impacts and declining
seabird populations.

Any changes that may occur during the design lifespan of the Proposed Development should
be considered in the context of both greater variability and sustained trends occurring on
national and international scales in the marine environment. It should also be noted that where
there is a change in a population size, any impact arising from the Proposed Development
will be expected to change proportionately, i.e. if there is a 5% reduction in a population size,
then any impacts arising from collision or displacement will also be reduced by 5%.

CLIMATE CHANGE EFFECTS

11.9.10.

The Proposed Development is not expected to exacerbate impacts to marine food webs,
therefore, no higher level of significance associated with successful foraging. Terrestrial
climate change impacts to breeding success are likely to be relatively minor, with no higher
level of significance expected.

11.10. DATA LIMITATIONS AND ASSUMPTIONS

OFFSHORE

11.10.1.

11.10.2.

In both a spatial and temporal context, the marine environment is highly variable. However,
as the offshore baseline site characterisation for this EIAR has been based on two years (24
months) of DAS data (between April 2021 and March 2023), informed by a further fifteen
months of regional DAS data, it is considered to be representative of the Array Area and
surrounding 4 km buffer area for the purpose of impact assessment.

It was not possible to complete a DAS in May 2021 due to poor weather conditions, so in June
2021 an additional survey was undertaken; it is considered that the survey data will still be
appropriate to use given it was carried out as soon as possible and in the same season period.
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Further details of survey coverage are presented in the Offshore and Intertidal Ornithology
Baseline Report (Volume 3, Appendix 11.1).

11.10.3. The DAS were only undertaken during the day and not during the night. This may mean that
the surveys do not reflect nocturnal densities of birds with crepuscular and nocturnal flight
tendencies, such as petrels and shearwaters. Given the distance between the Proposed
Development and colonies of these species, it is not expected that they will occur in large
densities; this is discussed further in the Offshore and Intertidal Ornithology Baseline Report
(Volume 3, Appendix 11.1).

11.10.4. Asis standard for offshore wind farms, and per NatureScot guidance (NatureScot 2023b), no
specific surveys were commissioned for the area between the offshore ECC. Instead, the
assessment for this section of the offshore ECC makes use of published data (Jessop et al.,
2018) on the presence of birds from the desktop study.

INTERTIDAL

11.10.5. Surveys of the intertidal area (Table 11-4) in the vicinity of the landfall were carried out to
provide data in relation to potential impacts on birds in the vicinity. Surveys were timed to
ensure approximately equal effort through all tidal states throughout the year and designed to
capture the numbers and distribution of birds across all intertidal habitat within the landfall
options. Surveys were carried out in suitable weather conditions (avoiding times of low
visibility). These will therefore provide a suitable assessment of use by intertidal species.

11.11. OFFSHORE AND INTERTIDAL ORNITHOLOGY
ASSESSMENT METHODOLOGY

11.11.1. Assessment of effects in this Chapter follow the general approach outlined in Volume 1,
Chapter 6 (Environmental Impact Assessment Methodology) of the EIAR.

11.11.2. Offshore and intertidal ornithology specific assessment criteria and recognised guidance on
assessing offshore and intertidal ornithology are provided below.

11.12. GUIDANCE

11.12.1. In addition to the general approach and guidance outlined in Volume 1, Chapter 6
(Environmental Impact Assessment Methodology), the offshore ornithology EIAR also
considers the following guidance documents:

e Guidelines for Ecological Impact Assessment in the UK and Ireland (CIEEM, 2022);

e Joint Statutory Nature Conservation Bodies (SNCB) Interim Displacement Advice Note
(SNCB, 2022);

e NatureScot Guidance Note 1: Guidance to support Offshore Wind Applications: Marine
Ornithology- Overview (NatureScot 2023a); and

e NatureScot Guidance Note 2: Guidance to support Offshore Wind Applications: Advice
for Marine Ornithology Baseline Characterisation Surveys and Reporting (NatureScot
2023b); and

e NatureScot Guidance Note 3: Guidance to support Offshore Wind applications: Marine
Ornithology- Identifying theoretical connectivity with Special Protection Areas using
breeding season foraging ranges (NatureScot 2023c); and
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e NatureScot Guidance Note 4: Guidance to Support Offshore Wind Applications: Marine
Ornithology- Determining Connectivity of Marine Birds with Marine Special Protection
Areas and Key Considerations for Assessment (NatureScot 2023d); and

e NatureScot Guidance Note 5: Guidance to support Offshore Wind Applications: Marine
Ornithology: Recommendations for Marine Bird Population Estimates (NatureScot
2023e); and

e NatureScot Guidance Note 6: Guidance to support Offshore Wind Applications: Marine
Ornithology Impact Pathways for Offshore Wind Developments (NatureScot 2023f); and

e NatureScot Guidance Note 9: Guidance to support Offshore Wind applications: Marine
Ornithology Advice for Seasonal Definitions for Birds in the Scottish Marine
Environment (NatureScot 2023i); and

¢ NatureScot Guidance Note 11: Guidance to support Offshore Wind Applications:
Marine Ornithology- Recommendations for Seabird Population Viability Analysis (PVA)
(NatureScot 2023j); and

¢ Interim guidance on apportioning impacts from marine renewable developments to
breeding seabird populations in SPAs (SNH, 2018b).

e Using a collision risk model to assess bird collision risks for offshore windfarms (Band
2012); and

e A Stochastic Collision Risk Model for Seabirds in Flight (McGregor et al., 2018).

11.13. CRITERIA FOR ASSESSMENT

11.13.1. The process for determining the significance of effects is a two-stage process that involves
defining the magnitude of the potential impacts and the sensitivity of the receptors. This
section describes the criteria applied in this Chapter to assign values to the magnitude of
potential impacts and the sensitivity of the receptors.

11.13.2. The terms used to define impact magnitude and receptor sensitivity for offshore and intertidal
ornithology are based on those described in further detail in Volume 1, Chapter 6:
(Environmental Impact Assessment Methodology) of the EIAR.

MAGNITUDE

11.13.3. The magnitude criteria for offshore and intertidal ornithology are provided in Table 11-17. In
determining magnitude, each assessment considered the spatial extent, duration, frequency,
probability and reversibility of impact, and these are outlined within the magnitude section of
each assessment of impact (e.g. a duration of hours or days would be considered for most
receptors to be of short-term duration, which is likely to result in a low magnitude of impact).

Table 11-17 Impact Magnitude Criteria for offshore and intertidal ornithology

Magnitude Description
Value

Negligible  An alteration to baseline conditions affecting the size or extent of a biogeographic
population or other relevant interest feature population that is predicted to be very
slight.

The impact is highly localised and/or short-term, with recovery from the change
occurring immediately or rapidly after the cessation of the impact (i.e. less than six
months), with slight or imperceptible changes to baseline conditions or a receptor
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Magnitude Description

Value

population (as a guide, typically less than a baseline mortality increase of 0.1
percentage points).
The impact is unlikely to occur, and/or will occur at very low frequency or intensity.

Low

An alteration to baseline conditions affecting the size or extent of a biogeographic
population or other relevant interest feature population that is predicted to be small;
characterised as a minor shift away from baseline conditions.

The impact is localised and/or short-term, with recovery from the change occurring
within the short-term after the cessation of the impact (i.e. less than one year), with
slight detectible changes to baseline conditions or effects to a small proportion of a
receptor population (as a guide, typically less than a baseline mortality increase of 1
percentage point).

There is a moderate likelihood that this impact may occur, and/or it will occur at low
frequency or intensity.

Medium

An alteration to baseline conditions affecting the size or extent of a biogeographic
population or other relevant interest feature population that is predicted to be moderate;
characterised as a partial change or alteration to one or more key elements/features of
the baseline conditions.

The impact occurs over a localised to medium spatial extent, resulting in a short to
medium term change to baseline conditions, with recovery occurring within five years
after the cessation of the impact. Moderate detectible changes to baseline conditions
or effects to a moderate proportion of a receptor population (as a guide, typically less
than a baseline mortality increase of 5 percentage points).

This impact is likely to occur and/or will occur at moderate frequency or intensity.

High

An alteration to baseline conditions affecting the size or extent of a biogeographic
population or other relevant interest feature population that is predicted to be large;
characterised as a total change or major alteration to key elements/features of the
baseline conditions.

The impact occurs over a large spatial extent, resulting in a long-term or permanent
change to baseline conditions, with recovery, if possible, taking more than five years
to occur after the cessation of the impact. Large detectible changes to baseline
conditions or effects to a large proportion of a receptor population (as a guide, typically
greater than a baseline mortality increase of 5 percentage points).

This impact is very likely to occur and/or will occur at high frequency or intensity.

SENSITIVITY

11.13.4.

11.135.

11.13.6.

The sensitivity criteria for offshore and intertidal ornithology receptors are provided in Table
11-18. This assessment of sensitivity may be modulated to allow consideration of the
conservation value of IOF populations within impacted areas, using criteria provided in Table
11-5.

For example, if a receptor is considered to have a high sensitivity value in accordance with
the criteria outlined in Table 11-18, but the conservation value of its population within an
impacted area is considered to be relatively low, then a receptor sensitivity value of medium
may be considered appropriate on account of reduced exposure to impact. Conversely, if a
receptor is considered to have a low sensitivity value in accordance with the criteria outlined
in Table 11-18, but the conservation value of its population within an impacted area is
considered to be relatively high, then a receptor sensitivity value of medium may be
considered appropriate on account of increased exposure to impact.

An exception to this approach relates to ‘negligible’ receptor sensitivities. Where a receptor is
assessed to have negligible sensitivity to an impact, this sensitivity is would not be modulated
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to account for the conservation value of the IOF population within the impacted area, on
account that if the receptor is insensitive to the impact, regardless of the importance of the
impacted area, the receptor remains insensitive.

Table 11-18 Receptor Sensitivity Criteria for Offshore Ornithology

Sensitivity Value Description

Negligible Ornithological receptor is considered to have very high tolerance of
potential impact through receptor behaviour or life history resulting
in non-exposure to impact.

Low Ornithological receptor is considered to have high tolerance of
potential impact through receptor behaviour or life history resulting
in limited exposure to impact.

Medium Ornithological receptor is considered to have medium tolerance of
potential impact through receptor behaviour or life history resulting
in medium exposure to impact.

High Ornithological receptor is considered to have low tolerance of
potential impact through receptor behaviour or life history resulting
in high exposure to impact.

11.13.7. By assigning and combining magnitude and sensitivity criteria, overall effect significance upon
offshore and intertidal ornithology receptors can be determined (Table 11-19).

Table 11-19 Matrix Used for the Assessment of Significance of the Effect

Magnitude of Impact

MUIR MHOR
OFFSHORE WIND FARM
A joint venture between Fred. Olsen Seawind & Vattenfall Neg I Ig I ble LOW Med I um ng h
Negligible Negligible Negligible Negligible Negligible
Low Negligible Negligible Minor Minor

Medium Negligible Minor Moderate Moderate

Sensitivity of Receptor

High Negligible Minor Moderate Major

11.13.8. Alevel of effect of moderate or more will be considered a ‘significant’ effect for the purpose of
the EIA. A level of effect of minor or less will be considered ‘not significant’. Effects of
moderate significance or above are therefore considered important in the decision-making
process, whilst effects of minor significance or less warrant little, if any, weight in the decision-
making process.

11.13.9. Where European sites (i.e., nature conservation sites in Europe designated under the Habitats
or Birds Directives; or sites in the UK that comprise the National Site Network) are considered,
this Chapter assesses the likely significant effects in EIA terms on the qualifying interest
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feature(s) of these sites as listed in Table 11-10 of this Chapter. The assessment of the
potential effects on the site itself is deferred to the RIAA (Muir Mhor Offshore Wind Farm
Limited, 2024) as part of the HRA.

11.13.10.With respect to assessment of effects to protected features in a Nature Conservation (NC)

MPA (hereafter termed as an MPA), a dedicated MPA assessment has been conducted for
the Proposed Development, see Volume 3, Appendix 9.2 (Marine Protected Area Assessment
Report). The objective of the MPA assessment is to determine if the Proposed Development
may result in significant effects on an MPA, and/or any ecological or geomorphological
process on which the conservation of any protected feature in an MPA relies.

11.13.11.Impacts on locally and nationally designated sites (other than European sites) are also

assessed through the species / receptors for which they are designated for. For any species
that a significant impact is identified, the impact on relevant locally and nationally designated
sites (other than European sites) will then be considered.

11.14. EMBEDDED COMMITMENTS

11.14.1.

11.14.2.

As part of the project design process, several designed-in measures have been proposed to
reduce the potential for impacts on environmental receptors. As there is a commitment to
implementing these measures, they are considered inherently part of the design of the
Proposed Development and have therefore been considered in the assessment (i.e., the
determination of magnitude and resultant significance of effect assumes implementation of
these measures). These measures are considered standard industry practice for this type of
development. The embedded commitments relevant to offshore and intertidal ornithology are
presented in Table . Volume 3, Appendix 6.1 (Commitments Register) provides additional
information on how these commitments are secured.

The embedded commitments (C-01, C-02, C-08, C-09, C-10, C-29 and C-34) collectively aim
to mitigate the impact of the Proposed Development on offshore and intertidal ornithological
receptors. Embedded mitigation measures within the Construction Management Strategy
(CMS) (C-05) and EMP (C-08) have been considered as part of the impact assessments.
Embedded mitigation measures within the Wet Storage Plan WSP (C-40) have been
considered as part of the whole project assessment. Vessel management strategies as part
of the VMP (C-10) and adherence to the Scottish Marine Wildlife Watching Code (C-35) will
reduce vessel-related disturbance to birds, which has also been considered as part of the
impact assessments. The commitment of a minimum blade clearance height (C-33) will
reduce bird collision impacts as bird flights hights are greater at lower heights. Adherence to
the PS (C-14) will reduce pilling impacts to sensitive receptors such as seabird prey species.
The Entanglement Management Plan (C-37) will reduce the risk to birds from entanglement.
The Decommissioning Programme (DP) (C-09) will ensure long-term protection of the
environment, including offshore and intertidal ornithological receptors, post-project.

Table F Embedded Commitment Measures of relevance to offshore and intertidal ornithology

Code Commitment Type (Primary, How Commitment
Secondary or Secured
Tertiary)

C-04 The infrastructure will be designed Primary Design Statement

in such a way to minimise the
impacts and will be within the key
parameters set out in the EIA
Project Description and EIAR.
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Code

Commitment

Type (Primary,
Secondary or
Tertiary)

How Commitment
Secured

C-05

Development of a CMS. This will
detail the construction procedures
(including piling), good working
practices for constructing the
works, and how the construction-
related embedded mitigation steps
are to be delivered.

Tertiary

CMS

C-08

Development of and adherence to
an EMP. This will set out
mitigation measures and
procedures relevant to
environmental management,
including but not limited to
chemical usage, invasive and
non-native species, pollution
prevention and waste
management.

Tertiary

EMP

C-09

Development of and adherence to
a Decommissioning Programme.
The DP will outline measures for
the decommissioning of the
Proposed Development.

Tertiary

DP

C-10

Development of and adherence to
a VMP. The VMP will confirm the
anticipated types and numbers of
vessels that will be engaged on
the Proposed Development and
consider vessel coordination
including indicative transit route
planning. The VMP will reduce
vessel-related disturbance to
birds.

Tertiary

VMP

C-14

Development of and adherence to
a Piling Strategy (PS; applicable
where piling is undertaken). The
PS will detail the method of pile
installation and associated noise
levels. It will describe any
mitigation measures to be put in
place (e.g., soft starts and ramp
ups, use of Acoustic Deterrent
Devices) during piling to manage
the effects of underwater noise on
sensitive receptors, which will
include seabird prey species.

Tertiary

PS

C-33

Minimum blade clearance of 30 m
above mean sea level (MSL), to
reduce bird collision impacts.

Primary

Development
Specification and
Layout Plan (DSLP)

CMS

C-35

Adherence by vessels to
guidelines laid out in the Scottish
Marine Wildlife Watching Code

Tertiary

VMP
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Code Commitment Type (Primary, How Commitment
Secondary or Secured
Tertiary)
will also reduce disturbance to
birds.
C-37 Development of and adherence to Tertiary Entanglement
an Entanglement Management Management Plan

Plan to reduce the potential
entanglement risk to marine life,
which whilst the risk is low for
birds this will reduce it further.

C-40 Development of and adherence to Tertiary WSP
a WSP to provide details on
requirements (if applicable) for
assembled WTGs and cabling.

11.15. IMPACTS SCOPED OUT OF THE ASSESSMENT

11.15.1. Table 11-20 describes the impacts that have been scoped out of this offshore and intertidal
ornithology assessment.

11.15.2. Relevant stakeholder consultation (see Section 11.4), Volume 3, Appendix 5.1 (Offshore
Scoping Report), Volume 3, Appendix 5.2 (Offshore Scoping Opinion), along with
understanding of Worst Case Design Scenarios (WCDS) and environmental baseline
conditions has informed the decision to scope these impacts out for further consideration in
the EIA for offshore and intertidal ornithology.

Table 11-20 Impacts Scoped out of the offshore and intertidal ornithology assessment

Impact Scoped Justification
Out

Construction

Accidental pollution  There is potential for the accidental spillage of materials hazardous to the

events environment to lead to impacts on the marine and/or intertidal environment
during construction activities. This could result in mortality to ornithological
features by means of prey and/or habitat effects, or through direct effects to
IOFs.
It is considered that, subject to the adoption of and adherence to the EMP (C-
08), any such potential impacts arising through accidental pollution will be
mitigated such that they will be considered to be not significant, in terms of
temporal and spatial scale of impact.

Collision with Whilst WTGs will be present once installed during the construction phase,
WTGs collision with WTGs is scoped out since they will not be operational.
Entanglement The potential for entanglement to occur with WTG mooring lines is scoped out

during the construction phase as marine debris will not have had time to build-
up, thus there is no route to this impact.

Artificial lighting Whilst WTGs will be present once installed during the construction phase,
attraction to artificial lighting is scoped out due to the limited time they are
present for, and due to the WTGs not being operational at this time.

Operation and Maintenance

Accidental pollution  There is potential for the accidental spillage of materials hazardous to the
events environment to lead to impacts on the marine and/or intertidal environment
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Impact Scoped Justification

Out

during operation phase activities. This could result in mortality to ornithological
features by means of prey and/or habitat effects, or through direct effects to
IOFs.

It is considered that, subject to the adoption of and adherence to the EMP (C-
08), any such potential impacts arising through accidental pollution will be
mitigated such that they will be considered to be not significant, in terms of
temporal and spatial scale of impact.

Decommissioning

Accidental pollution  There is potential for the accidental spillage of materials hazardous to the

events

environment to lead to impacts on the marine and/or intertidal environment
during decommissioning activities. This could result in mortality to
ornithological features by means of prey and/or habitat effects, or through
direct effects to IOFs.

It is considered that, subject to the adoption of and adherence to the EMP (C-
08), any such potential impacts arising through accidental pollution will be
mitigated such that they will be considered to be not significant, in terms of
temporal and spatial scale of impact.

Collision with Whilst WTGs will be present until removed during the decommissioning phase,

WTGs

collision with WTGs is scoped out since they will no longer be operational.

Entanglement The potential for entanglement is scoped out during the decommissioning

phase as the WTGs and the mooring lines will be removed.

Artificial lighting Whilst WTGs will be present until removed during the decommissioning phase,

attraction to artificial lighting is scoped out due to the limited time they are
present for, and due to the WTGs not being operational at this time.

11.16. WORST CASE DESIGN SCENARIO

11.16.1.

11.16.2.

11.16.3.

The Developer has adopted a design envelope approach to impact assessment (also known
as a ‘Rochdale Envelope’). In line with guidance from the Scottish Government (2022), the
design envelope approach offers flexibility in the EIA process by enabling impact assessment
to be carried out against several potential design options.

The assessment of offshore and intertidal ornithology impacts has been undertaken with
respect to the details provided in Volume 1, Chapter 3 (Project Description). A WCDS has
been selected for each impact which would lead to the greatest impact for all receptors or
receptor groups, when selected from a range of values. Effects of greater adverse significance
are not predicted to arise should any other development scenario, based on details within
Volume 1, Chapter 3 (Project Description) (e.g., different infrastructure layout), to that
assessed here, be taken forward in the final design scheme.

Table 11-21 presents the worst-case design scenario for each impact associated with LSE
assessment on offshore and intertidal ornithology, along with justification (see Table 11-22 for
detailed definitions of each impact). The parameters in the below table are those pertinent to
inform the assessment for magnitudes of impact under Section 11.7 Assessment of Potential
Effects.
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Impact

Embedded Commitment

Worst Case Design Scenario

Justification

Construction

Direct distributional responses:
disturbance (including temporary
loss of habitat)

C-05, C-10, C-14, C-35, C-40

Array Area of 200 km? and offshore cable route of 3 x 90 km = 270 km.

Offshore construction period of approximately four years (24 hrs/day operations, 7
days/week)

Maximum number of vessel round trips: 1711
e Upto 168 round trips for offshore surveys
e Up to 444 round trips for construction support;

e Up to 502 round trips for anchor, mooring and inter-array cable installation works and
floating foundation tow-out and hook up;

e Up to 445 round trips for WTG integration and commissioning;

e Upto 60 round trips for export cable installation;

e Up to 36 round trips for OEP installation and commissioning; and

e Up to 56 round trips for miscellaneous works.

e Maximum number of vessels expected to be on site at the same time: 21.
e Realistic number of vessels expected to be on site at the same time: 10.

Maximum piling duration of 175 days.
OEP piling: May to Aug 2030
Anchor piling: April to Sept 2029, 2030, and 2031

The magnitude of the impact is dependent on the area of the Array
Area, the length of the cable route, the amount of vessel activity, and
the duration of construction activities.

Indirect distributional responses:
through prey species arising from
Unexploded Ordnance (UXO)
clearance

None

The primary method will be low-order deflagration, but high-order clearance is assessed as
the realistic worst-case scenario.

UXO clearance is anticipated to take place from the year prior to offshore construction
commencing, potentially running concurrently with the first year of offshore construction.

A detailed UXO survey will be completed prior to construction to
determine the maximum size of the UXO, number of UXOs to be
cleared and clearance method, representing the maximum potential
for direct and indirect effects.

NOTE: UXO clearance will be licensed under a separate Marine
License but is included in this EIAR Chapter impact assessment for
illustrative purposes.

Indirect distributional responses:
through prey species arising from
other construction activities

C-05, C-08, C-14, C-40

For disturbance effects to prey species, refer to the worst case design scenarios for
Benthic, Subtidal and Intertidal Ecology (Volume 2, Chapter 9 (Benthic, Subtidal and
Intertidal Ecology)) and Fish and Shellfish Ecology (Volume 2, Chapter 10 (Fish and
Shellfish Ecology)).

Indirect effects on birds could occur through changes to any of the
species and habitats considered within the Fish and Shellfish Ecology
or Benthic, Subtidal and Intertidal Ecology assessments. The
maximum indirect impact on birds would result from the maximum
direct impact on fish, shellfish and benthic species and habitats.

Operation and Maintenance

Collision with operational WTGs C-33 Turbine parameters: The magnitude of the impact is dependent on each of these turbine
e Operational life of 35 years. parameters, with the worst-case scenario determined through use of
e Number of turbines: 67 collision risk modelling used to determine the parameters that
: o collectively give the highest collision estimates (Volume 3, Appendix
e Rotor radius (m): 118 11.2 (Offshore Ornithology Collision Risk Modelling Report)).
e Latitude: 57.41 NatureScot (2023g) guidance is to undertake CRM for both the worst-
e Tidal offset (m): O case scenario and the most likely scenario: three scenarios were
e Number of blades: 3 modelled and it is the most likely scenario that was also deemed to
. i be the worst-case scenario.
e Maximum blade width (m): 8
e Minimum lower tip height (m above sea level): 30
e Mean rotational speed (mean RPM between cut-in and cut-off) +/- 1SD: 8.4 (+/- 1.5)
e Blade pitch (mean between cut-in and cut-off) +/- 1SD: 8 (+/- 4)
e Wind availability (%): 89.11 — 97.14 each month
e Mean downtime (%): 3 each month
e Standard deviation downtime (%): 2 each month
Entanglement C-37 Mooring parameters: The magnitude of the impact is dependent on the number of

e Maximum 12 mooring lines per WTG for all mooring arrangement options (maximum

moorings within the Array Area.
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Impact

Embedded Commitment

Worst Case Design Scenario

Justification

804 mooring lines total where tension lines are used, 576 mooring lines where
catenary, semi-taut or taut lines are used).

e Maximum mooring line radius: 1,500 m (except for tension morning lines: 200 m).

e Maximum mooring line length 1,600 m for catenary (1550 m for semi-taut, 1500 m for
taut and less than 200 m for tension lines).

e Maximum lateral cross-section of the mooring system in the water column: 10,800 m2

X 67 WTG = 723,600 m2
e Mooring lines material: chain, wire, synthetic rope or combination
e  Minimum mooring line diameter = 80 mm (without marine growth accumulation)

e Maximum mooring line diameter: 190 mm for top/bottom chain, 450 mm for synthetic
rope, 250 mm for wire rope.

e |t should be noted that regardless of the mooring line design, the lines will be under
high tension without the potential for creating a loop around a bird.

Inter-array cables:
e Minimum external cable diameter: 150 mm.
e Maximum external cable diameter: 250 mm

e Using max diameter, total surface area assuming 67 WTGs, 2 cables each x 300 m in
water column = 31,586 m?

Direct distributional responses:
disturbance and/or displacement
from WTGs and associated
vessels and maintenance
activities

C-10, C-35, C-40

e Upto 67 WTGs deployed across the full Array Area (200 km?).
e Maximum hub height above MSL: 195 m

e Maximum rotor blade diameter: 300 m.

¢ Maximum number of vessel round trips per year: 509.

e Maximum of 12 vessels on site at any one time.

The magnitude of the impact is dependent on the area of the Array
Area and number/size of WTGs, and the amount of vessel activity
and repair activities that may occur.

It is noted that these parameters represent a worst case design
scenario; however the quantitative assessment using the approach
recommended by NatureScot (2023h) solely uses the spatial extent
of the Array Area.

Direct distributional response: None e WTG deployment across the full Array Area (200 km?). The magnitude of the impact is dependent on the shape of the Array

barrier effects e Maximum width of array: 23.1 km (NW corner to SE corner). Area as this is used in the SeabORD model (Volume 3, Appendix
11.3 (Offshore Ornithology Displacement Report)).

Artificial lighting: impacts to birds C-36 Marine lighting will comply with requirements set out by the MCA in "MGN 654 (M+F) A gualitative assessment has been undertaken based on these

through the presence of marine Offshore Renewable Energy Installations safety response. requirements.

lighting (aviation and shipping)

Indirect distribution responses: C-08 For disturbance effects to prey species, refer to the worst-case design scenarios for Indirect effects on birds could occur through changes to any of the

effects on seabirds via prey
effects and habitat loss/change

Benthic, Subtidal and Intertidal Ecology (Volume 2, Chapter 9 (Benthic, Subtidal and
Intertidal Ecology)) and Fish and Shellfish Ecology (Volume 2, Chapter 10 (Fish and
Shellfish Ecology)).

species and habitats considered within the Fish and Shellfish Ecology
or Benthic, Subtidal and Intertidal Ecology assessments.

The maximum indirect impact on birds would result from the
maximum direct impact on fish, shellfish and benthic species and
habitats.

Decommissioning

Direct distributional responses:
disturbance and temporary loss of
habitat

C-09, C-10, C-14, C-35

Impact over a decommissioning period of approximately three years.

In the absence of detailed information regarding decommissioning works, the implications
for offshore ornithology are considered analogous with or likely less than those of the
construction phase. Therefore, the worst-case parameters defined for the construction
phase also apply to decommissioning. The approach to decommissioning is set out in
Volume 1, Chapter 3 (Project Description).

The magnitude of the impact is dependent on the area of the Array
Area, the length of the cable route, the amount of vessel activity, and
the duration of decommissioning activities.

Indirect distributional responses
through prey species arising from
decommissioning activities

C-05, C-08, C-09, C-14

Impact over a decommissioning period of approximately three years.

In the absence of detailed information regarding decommissioning works, the implications
for offshore ornithology are considered analogous with or likely less than those of the
construction phase. Therefore, the worst-case parameters defined for the construction
phase also apply to decommissioning. The approach to decommissioning is set out in
Volume 1, Chapter 3 (Project Description).

Indirect effects on birds could occur through changes to any of the
species and habitats considered within the Fish and Shellfish Ecology
or Benthic, Subtidal and Intertidal Ecology assessments.

The maximum indirect impact on birds would result from the
maximum direct impact on fish, shellfish and benthic species and
habitats.
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11.17. ASSESSMENT OF POTENTIAL EFFECTS

11.17.1.

11.17.2.

11.17.3.

11.17.4.

11.17.5.

11.17.6.

Assessment of potential likely significant effects on offshore and intertidal ornithology has
been undertaken for all phases of the Proposed Development. A detailed description of each
impact, informed by Volume 1, Chapter 3 (Project Description), baseline information and
various analytical methods including modelling is provided in the sections below.

The impacts assessed are grouped as follows:
e Direct distributional responses;
e Indirect distributional responses;
e Collision;
e Entanglement; and
o Atrtificial lighting.

Table 11-22 provides a definition of each of the above impacts, the criteria used to determine
whether an IOF is assessed for that particular impact, and the species scoped in for that
impact. The species listed are taken from Table 11-6, Table 11-7 and Table 11-8.

To inform whether an IOF is assessed for direct distributional responses and collision,
reference is made to literature-sourced sensitivity scores as provided in Table 11-23, with
further details of which. These sensitivity scores are sourced

e For disturbance from Calladine et al. (2006), Cutts, Hemingway and Spencer (2013),
Dierschke et al. (2016), Garthe and Hiippop (2004), Goodship and Furness (2019),
Goodship and Furness (2022), Nov¢i¢ (2022), and Pearce-Higgins et al. (2012);

e For displacement from Bradbury et al. (2014), NatureScot (2023h); and
e For collision from Bradbury et al. (2014), Furness et al. (2013).

Further details of which literature source is used for a particular IOF is provided in the Offshore
and Intertidal Ornithology Baseline Appendix (Volume 3, Appendix 11.1).

Scoping into assessment for entanglement and artificial lighting was undertaken using
reference to two recent literature reviews: Benjamins et al. (2014) and MacLennan et al.
(2021) for entanglement; and Deakin et al. (2022) for artificial lighting.




Table 11-22 Impacts addressed for offshore and intertidal ornithology.
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OFFSHORE WIND FARM

Impact and definition

Rational for IOF being scoped in

IOFs scoped in

Direct distributional responses

The impact consists of behavioural responses
such as avoidance (which equates to
temporary loss of habitat), either to activity
(disturbance) or infrastructure (displacement)
with the latter including increased energetic
consequences from avoiding passage through
a particular area (barrier effects).

A species that has a literature-sourced
sensitivity score of medium or higher to
disturbance and/or displacement, per
Table 11-23, will be assessed.

Array Area: kittiwake, Sandwich tern, guillemot, razorbill,
puffin, gannet.

Offshore ECC: kittiwake, Sandwich tern, guillemot,
razorbill, puffin, gannet, shag.

Landfall: greylag goose, mallard, eider, common scoter,
goldeneye, oystercatcher, lapwing, ringed plover, curlew,
turnstone, sanderling, dunlin, purple sandpiper, snipe,
redshank, guillemot, razorbill, red-throated diver, shag, grey
heron.

Indirect distributional responses

Ornithological receptors being re-distributed
due a change in availability in prey species
from project-related impacts, such as
construction activities (including UXO
clearance), operation and maintenance
activities, and decommissioning activities.

Species identified from the baseline for
offshore and intertidal areas (greater
than ten observations; migratory
species excluded based on short-term
presence within the Proposed
Development) all have the potential for
project related activities to impact
foraging areas.

Array Area: kittiwake, common gull, great black-backed
gull, herring gull, less black-backed gull, Arctic tern, great
skua, guillemot, razorbill, puffin, European storm petrel,
Leach’s storm petrel, fulmar, Manx shearwater, gannet.
Offshore ECC: kittiwake, common gull, great black-backed
gull, herring gull, less black-backed gull, Sandwich tern,
common tern, Arctic tern, great skua, guillemot, razorbill,
puffin, European storm-petrel, Leach’s storm petrel, fulmar,
Manx shearwater, gannet, shag.

Landfall: greylag goose, mallard, eider, common scoter,
long-tailed duck, goldeneye, oystercatcher, lapwing, ringed
plover, curlew, turnstone, sanderling, dunlin, purple
sandpiper, snipe, redshank, kittiwake, black-headed gull,
common gull, great black-backed gull, herring gull,
Sandwich tern, common tern, Arctic tern, guillemot,
razorbill, red-throated diver, gannet, shag, grey heron.

Collision

Collision with rotating blades of operational
WTGs within the Array Area.

A species that has a literature-sourced
sensitivity score of medium or higher,
per Table 11-23, will be assessed.

Seabirds: kittiwake, common gull, great black-backed gull,
herring gull, lesser black-backed gull, Arctic tern, common
tern, Sandwich tern, great skua, gannet.

Migratory non-seabirds: brent goose, barnacle goose,
greylag goose, taiga bean goose, pink-footed goose,
whooper swan, shelduck, shoveler, gadwall, wigeon,
mallard, pintail, teal, pochard, tufted duck, scaup, eider,
velvet scoter, common scoter, long-tailed duck, goldeneye,
goosander, red-breasted merganser, nightjar, corncrake,
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OFFSHORE WIND FARM

Impact and definition

Rational for IOF being scoped in

IOFs scoped in

spotted crake, great crested grebe, Slavonian grebe,
oystercatcher, lapwing, golden plover, grey plover, ringed
plover, dotterel, whimbrel, curlew, bar-tailed godwit, black-
tailed godwit, turnstone, knot, ruff, sanderling, dunlin, purple
sandpiper, snipe, redshank, wood sandpiper, greenshank,
red-throated diver, black-throated diver, great Northern
diver, bittern, osprey, marsh harrier, hen harrier, short-
eared owl, merlin.

Entanglement

Marine debris (i.e. fishing gear) could become
entangled around project infrastructure (i.e.
mooring lines for turbines), which presents a
potential risk to diving seabird species as
during the pursuit of prey species they may
become trapped within the fishing gear and
drown

Species which forage by pursuit diving
will be assessed; based on reference
to Benjamins et al. (2014) and
MacLennan et al. (2021).

Guillemot, razorbill, puffin, Manx shearwater, gannet.

Artificial lighting

The potential that infrastructure lighting, in an
area previously unlit, will attract species into
the Array Area and make them more
susceptible to other impacts (i.e. collision).

Species that are known to be
nocturnally active will be assessed;
based on reference to Deakin et al.
(2022).

Puffin, European storm petrel, Leach’s storm petrel, Manx
shearwater.
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Table 11-23 Literature-sourced sensitivity scores for disturbance, displacement and collision for IOFs; this excludes
migratory non-seabird species

Species Literature-sourced sensitivity scores1

Direct distributional response Collision

Disturbance Displacement

Greylag goose Medium n/a Yes
Mallard Medium n/a Yes
Eider High n/a Yes
Common scoter High n/a Yes
Long-tailed duck Low n/a n/a
Goldeneye High n/a n/a
Oystercatcher Medium n/a n/a
Lapwing Medium n/a n/a
Ringed plover Medium n/a n/a
Curlew High n/a n/a
Turnstone Medium n/a n/a
Sanderling Medium n/a n/a
Dunlin Medium n/a n/a
Purple sandpiper Low/medium n/a n/a
Snipe High n/a n/a
Redshank High n/a n/a
Kittiwake Low Medium High
Black-headed gull Low n/a n/a
Common gull Low Low High
Great black-backed gull Low Low Very high
Herring gull Low Very low Very high
Lesser black-backed Low Very low Very high
gull
Arctic tern Low Low Medium
Sandwich tern Low Medium Medium
Common tern Low Low Medium
Great skua Very low Very low Medium
Guillemot Medium Medium Very low
Razorbill Medium Medium Very low
Puffin Low Medium?* Very low
Red-throated diver High n/a n/a

European storm-petrel Very low Low Uncertain
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Species Literature-sourced sensitivity scores1

Direct distributional response Collision

Disturbance Displacement

Leach's storm- petrel Low Very low Very low
Fulmar Very low Very low Very low
Manx shearwater Low Very low Very low
Gannet Low Medium? High
Shag Medium n/a n/a
Grey heron Medium n/a n/a

1 Sources of sensitivity scores are given in the text above. Displacement and collision are only relevant
for the Array Area; n/a is provided for species not scoped into this area, and also under collision for
migratory non-seabird species.

2 Following NatureScot (2023h) guidance to include in the direct distributional response assessment
this species is assessed as having a medium sensitivity to displacement.

11.18. CONSTRUCTION PHASE
DIRECT DISTRIBUTIONAL RESPONSES

ARRAY AREA AND OFFSHORE ECC

11.18.1. Direct distributional responses can occur during the construction phase from disturbance from
construction activities within the Array Area and offshore ECC (including due to the presence
of vessels), as well as from displacement and barrier effects due to presence of infrastructure
as it is installed within the Array Area.

11.18.2. Different species will vary in the levels of susceptibility to disturbance/displacement (Table
11-23), and this will also vary dependant on the specific construction activity. Divers and sea
duck for example may be particularly sensitive to the presence of vessels, while gull species
are considered not sensitive to vessels (Fliessbach et al., 2019; Furness, Wade and Masden,
2013; Garthe and Huppop, 2004; Goodship and Furness, 2022).

11.18.3. For seabird species that use marine habitats (for activities such as roosting, foraging, loafing,
and moulting), disturbance by project-related infrastructure, construction activities and vessel
movements may result in temporary reductions in the extent of habitat available to individuals
in which to undertake these activities, or longer-term exclusion from previously used areas,
which is characterised as displacement. In the most extreme cases these reductions in
available habitat may affect the body condition of individuals in such a way as to increase their
mortality rate.

11.18.4. Potential disturbance / displacement inducing activities within the Array Area and offshore
ECC will include seabed preparation works, UXO removal, WTG floating turbine base
installation and subsequent installation of WTGs within the array, and installation of inter-
array, interconnector and export cables.




11.18.5.

11.18.6.

11.18.7.
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A primary source of potential disturbance impacts during the construction phase within the
Array Area and offshore ECC arises from activities that produce airborne and / or underwater
noise: within the Array Area, the installation of WTGs involves the anchoring of foundations
and the piling of the Offshore Electrical Platform (OEP).

Barrier effects may increasingly occur throughout the construction phase, as WTGs are
installed within the Array Area, causing individuals which choose to avoid such infrastructure
to alter flight pathways where they would otherwise pass close to WTGs. Such transits around,
rather than through, the Array Area may increase overall flight distances for those individuals,
and consequently the energetic demands upon those individuals. This may arise for migratory
birds on their annual migration movements, or for seabirds during their regular use of the
Array Area.

IOFs considered in assessment of this impact for the Array Area and offshore ECC are:
kittiwake, Sandwich tern, guillemot, razorbill, puffin and gannet; plus impacts to shag are
considered for the offshore ECC only (Table 11-22).

LANDFALL AREA

11.18.8.

11.18.9.

Disturbance during the construction phase within the landfall area may occur to I0Fs during
cable installation activities when areas of intertidal habitat are temporarily removed and
subsequently reinstated. Disturbance may arise from plant and personnel involved with cable
laying in addition to the presence of cable laying vessels as they come close to shore.
Additionally, the construction of temporary infrastructure and associated activities to facilitate
cable installation through the landfall area (such as cofferdam construction, and associated
potential excavation and piling works) may also result in disturbance to IOFs within the landfall
area.

IOFs considered in assessment of this impact for the landfall area are: greylag goose, mallard,
eider, common scoter, goldeneye, oystercatcher, lapwing, ringed plover, curlew, turnstone,
sanderling, dunlin, purple sandpiper, snipe, redshank, guillemot, razorbill, red-throated diver,
shag and grey heron (Table 11-22).

MAGNITUDE OF IMPACT
Array Area and offshore ECC - seabirds

11.18.10.Where baseline datasets supported their application, construction phase direct distributional

response impacts from the Array Area on seabird IOFs were quantified using the SeabORD
tool and / or the matrix approach, following NatureScot (2023h), as follows:

e For kittiwake, guillemot, razorbill and puffin, SeabORD was used to calculate breeding
season distributional response mortalities to up to six identified key colonies for each
species. SeabORD is NatureScot’s preferred method for estimating distributional
response impacts for these four species during the breeding season, as confirmed
during consultation (Table 11-2). Breeding season distributional response mortalities
collectively to all other regional colonies were calculated using the matrix approach.
The matrix approach was also used to calculate distributional response mortalities for
all relevant periods outside of the breeding season for each species. Full details of
these approaches and the results are provided in Volume 3, Appendix 11.3 (Offshore
Ornithology Distributional Responses Report).

e For gannet, for which the SeabORD approach is not designed for, the matrix approach
was used to calculate distributional response mortalities to the regional population in
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each season. Full details of this approach and the results are provided in Volume 3,
Appendix 11.3 (Offshore Ornithology Distributional Responses Report).

11.18.11.Resultant direct distributional response mortality estimates were halved to reflect that
construction phase displacement associated with windfarm infrastructure increases from zero
at the start of the WTG installation period of the construction phase (when no infrastructure
has been installed) to operation and maintenance phase levels (when all infrastructure has
been installed). This approach is analogous to that outlined for the consented Green Volt
OWF (Green Volt, 2023).

11.18.12. A review of literature was undertaken regarding species-specific displacement and mortality
rates used in distributional response matrices, which is used to put a case forward for using
the lower of the mortality rates recommended by NatureScot guidance (NatureScot, 2023h)
and consultation advice.

11.18.13.For each IOF, impacts are presented in terms of mortality to breeding adults from their regional
breeding populations. Derivation of direct distributional response impacts to adults from
regional breeding populations from total estimated direct distributional response impacts are
provided in Annex G of the Offshore Ornithology Population Viability Analysis Report (Volume
3, Appendix 11.5).

11.18.14.For the offshore ECC a qualitative assessment is made — this is standard for offshore wind
farms as, per NatureScot (2023b) guidance, no specific surveys were commissioned for the
offshore ECC.

Kittiwake

11.18.15.Kittiwake have a large foraging range (mean max + 1 SD = 300.6 km; Woodward et al., 2019)
and feed on a variety of prey items; so therefore have a high degree of habitat flexibility
(Bradbury et al., 2014). Kittiwake are considered to have a low sensitivity to displacement
(Furness & Wade, 2012).

11.18.16.Displacement studies at the followed constructed wind farms have shown no significant
displacement of kittiwake: i.e. Egmond aan Zee Offshore Wind Farm (Leopold et al., 2011),
Bligh Bank and Thorntonbank Offshore Wind Farms (Vanermen, 2013), Horns Rev Offshore
Wind Farm, (Fox et al., 2006), Princess Amalia Windpark (Furness, 2013), and Beatrice
Offshore Wind Farm (Trinder et al., 2024).

11.18.17.Taking this into account, it is concluded that of the NatureScot recommended mortality rates
of 1 and 3% in the breeding and non-breeding season (NatureScot, 2023h), 1% mortality will
be used for the assessment based on the above evidence.

Auks (guillemot, razorbill and puffin)

11.18.18.Behavioural responses by auks to operational OWFs is varied, with a general tendency of
avoidance being noted. In a review of displacement response studies from 12 European
operational offshore wind farm sites, comparing pre-construction baseline abundances with
abundances from post-construction monitoring, operational phase auk displacement rates
ranged from 0% to 95% (Dierschke et al., 2016).

11.18.19. Variability in auk displacement response estimates between studies is likely a consequence
of differing conditions between studies. These would include differences in baseline
characterisation methods such as survey platform and programme duration and timings, as
well as site conditions such as proximity to breeding colonies and array design. Where study
conditions are different from conditions at the Proposed Development, those studies are less
informative about potential displacement responses than for sites which are more directly
comparable. For example, the high auk displacement rates reported in studies of offshore



11.18.20.

11.18.21.

11.18.22.

Gannet

11.18.23.
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wind farms outside of the UK (Bligh Bank, Thorntonbank, Prinses Amalia and Alpha Ventus —
55% to 75% displacement, Dierschke et al. , 2016; sites in German waters — up to 76% and
50% in autumn and winter respectively within 10 km radium of the OWFs, Peschko et al.,
2024) are not appropriate for consideration in relation to the Proposed Development due to
the much greater distances to the relevant breeding colony locations and taking into account
the project sizes (in the case of the Dutch OWFs).

Following reinterpretation of evidence considered by Dierschke et al. (2016), MacArthur
Green (2019) determined appropriate displacement rates for guillemot and razorbill for a
project in the English Southern North Sea (Norfolk Vanguard Offshore Wind Farm) to be 50%
from within the array area and 30% from a surrounding 1 km buffer. This position is further
supported by Trinder et al., (2024), where it was demonstrated at the Beatrice Offshore Wind
Farm that no strong evidence of within-windfarm displacement for auks was observed.

NatureScot (2023h) recommends a displacement rate of 60% for auks during the operation
and maintenance phase. Further evidence that this is precautionary comes from studies that
indicate auk habituation to OWFs. This was demonstrated at Thanet OWF in the English
southern North Sea, where auk displacement was shown to be statistically significant, but
only in the short term, with abundances increasing within the wind farm from year two post-
construction suggesting some level of habituation after one year of operation (Royal
Haskoning, 2013). Indeed, year two and three displacement rates for auks fell from a range
of 75% to 85% in the first year of operation to a low of 31% to 41% within year two and three
of operations (Royal Haskoning, 2013). There is also further emerging evidence as additional
post-construction monitoring of OWFs continues, with reports of auk numbers increasing and
observations of foraging behaviour within the wind farm itself (Leopold & Verdaat, 2018).

On this basis, a displacement rate of 60% is used in this assessment of auk displacement as
recommended by NatureScot (2023h). For mortality rates, NatureScot recommends the use
of 3% and 5% in the breeding season and 1% and 3% in the non-breeding season. Based on
the above reviews, this assessment uses mortality rates of 3% in the breeding season and
1% in the non-breeding season.

For gannet, post-consent monitoring studies reviewed by Dierschke et al. (2016)
demonstrated that whilst there was limited current data, gannet tend to have a strong
avoidance response to windfarms. A more recent review (APEM, 2022b) supports the
displacement rate of 70% provided by NatureScot (NatureScot, 2023h) and also concluded
that a mortality rate of 1% is a more evidence reflective approach while still considered
precautionary. The use of 1% mortality rate is further supported the very large foraging range
of gannet (mean max + 1 SD = 509.4 km; Woodward et al. (2019)) and that gannet feed on a
variety of prey items and therefor have a high degree of habitat flexibility (Bradbury et al.,
2014).

Summary

11.18.24.

The displacement and mortality rates used in distributional impact assessments during
construction are summarised in Table 11-24, with values in bold reflecting the above literature
review summaries.




@e MUIR MHOR

Table 11-24 Displacement and mortality rates used in distributional impact assessments for the Array Area during
construction (rates used in the assessment are in bold)

Species % of birds displaced % Mortality
(construction)
Kittiwake 15 1% and 3% (breeding and
non-breeding)
Guillemot 30 3% and 5% (breeding)
1% and 3% (non-breeding)
Razorbill 30 3% and 5% (breeding)
1% and 3% (non-breeding)
Puffin 30 3% and 5% (breeding)
1% and 3% (non-breeding)
Gannet 35 1% and 3% (breeding and

non-breeding)

11.18.25.For the offshore ECC, a qualitative assessment is made from parameters considered pertinent
to disturbance within that area as outlined in Table 11-21.

11.18.26.Where baseline data permits the use of quantitative approaches to describe construction
phase direct distributional response impact magnitudes, the following accounts for each IOF
summarise values derived from the Offshore Ornithology Distributional Responses Report
(Volume 3, Appendix 11.3). Where baseline data does not permit the use of quantitative
approaches to describe impact magnitude, a qualitative assessment is provided in the
following IOF accounts.

Kittiwake

11.18.27.Kittiwakes were recorded in all calendar months during the site-specific DAS throughout the
whole survey area. Numbers varied between months with highest numbers observed in Spring
and early Summer (April-July). This resulted in a mean peak abundance of 3,252.35 birds
during the breeding season, with 58.23 and 751.06 birds in the autumn and spring migration
seasons respectively (Offshore Ornithology Distributional Responses Report (Volume 3,
Appendix 11.3)).

11.18.28.The mortality during the breeding season from distributional effects, as predicted from
SeabORD, is 14.80 breeding adults for the Operations and Maintenance phase (Offshore
Ornithology Distributional Responses Report (Volume 3, Appendix 11.3)); so is therefore 7.40
breeding adults when halved for assessment in the construction phase.

11.18.29. Predicted mortality arising from direct distributional effects during construction activities in the
Array Area, using the matrix approach, is summarised in Table 11-25.

Table 11-25 Mean predicted seasonal breeding adult kittiwake mortalities from the regional breeding population from
construction related direct distributional effects within the Array Area + 2 km buffer

Season Displacement % Mortality % Mortality adjusted to
construction phase

SeabORD outputs 7.40
Breeding (excluding 15 1 0.39
colonies modelled in )
SeabORD) 3 117
Breeding season total 30 1 7.79

3 8.57
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Season Displacement % Mortality % Mortality adjusted to
construction phase

Autumn migration 15 1 0.02

3 0.06
Spring migration 15 1 0.36

3 1.07
Non-breeding season 30 1 0.38
total :

3 1.13
Annual total 30 1 8.17

3 9.70

11.18.30.NatureScot’s preferred approach is to use SeabORD based results where possible (up to a
maximum of 6 colonies), with a matrix-based approach used for those colonies not modelled
in SeabORD for breeding season assessments (assessed on 1% mortality rate). Outwith the
breeding season, the matrix-based approach has been used to assess all distributional
responses (assessed on 1% mortality rate). This approach was agreed with NatureScot
(Table 11-2).

11.18.31.The total breeding season kittiwake impact is therefore the sum of the SeabORD results (7.40
breeding adults) and the matrix-based results (for colonies not modelled by SeabORD; 0.39
breeding adults), i.e. a total of 7.79 breeding adult birds.

11.18.32.In the non-breeding season, the matrix approach predicted an autumn migration mortality and
spring migration mortality of 0.02 and 0.36 breeding adults (originating from the breeding
season regional population) respectively.

11.18.33.The sum of these breeding and non-breeding impacts provides an annual estimated impact
to the breeding season regional kittiwake population of 8.17 breeding adults.

11.18.34.To quantify this annual direct distributional impact, the predicted mortality of 8.17 breeding
adults was compared to the breeding season regional kittiwake population of 233,139 adults
(Table 11-12). The construction phase project related annual mortality percentage point
change to the breeding regional kittiwake population, compared to the baseline mortality, is
0.004%.

11.18.35.For the Array Area, when considering the increase to baseline mortality that may arise from
direct distributional responses during the construction phase on the regional breeding
population, the magnitude of impact for kittiwake is negligible.

11.18.36.Kittiwake may also be present within the offshore ECC and therefore potentially exposed to
disturbance arising from cable installation activities including vessel related disturbance. Due
to the short-term and spatially restricted nature of the disturbance, impacts on this IOF are
expected to be limited. Individual birds are considered to have substantial available foraging
area surrounding the offshore ECC and will be able to return shortly after vessels have
vacated the area. Therefore, it is considered that the magnitude of impact from direct
distributional responses from construction phase activities in the offshore ECC is negligible,
both alone and in combination with the Array Area.
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11.18.37.Sandwich tern may occur within the offshore Array Area and offshore ECC during migratory
movements. While no Sandwich tern were recorded during site-specific or regional DAS,
these baseline surveys have a limited capacity to detect migrant Sandwich tern in the Array
Area due to survey timing potentially not coinciding with migratory movements. However, their
complete absence from the surveys does indicate that migratory numbers within and/or
surrounding the Array Area are likely to be very low. As they are a migrant species (as there
is no breeding connectivity for this species), the direct distributional response to the Array
Area would manifest as barrier effects. Barrier effects are likely to have no measurable
energetic consequences in consideration to this long-distance migrant (Masden et al., 2009).
Therefore, it is considered that the magnitude of impact from direct distributional responses
from construction phase activities in the offshore Array Area and offshore ECC is negligible.

Sandwich tern

Guillemot

11.18.38. Guillemot were observed within the Array Area during all calendar months, with mean peak
abundances generally slightly higher in the breeding season compared to the non-breeding
season (mean peak abundances of 13,122.48 and 11,862.68 for the breeding and over winter
seasons, respectively; (Offshore Ornithology Distributional Responses Report (Volume 3,
Appendix 11.3)).

11.18.39. The mortality for the breeding season from distributional effects, as predicted from SeabORD,
is 0.10 breeding adults for the Operations and Maintenance phase (Offshore Ornithology
Distributional Responses Report (Volume 3, Appendix 11.3)); so is therefore 0.05 breeding
adults for assessment in the construction phase.

11.18.40.Predicted mortality arising from direct distributional effects during construction activities in the
Array Area, using the matrix approach, is summarised in Table 11-26.

Table 11-26 Mean predicted seasonal breeding adult guillemot mortalities from the regional breeding population from
construction related direct distributional effects within the Array Area + 2 km buffer

Season Displacement Mortality %  Mortality adjusted to
% construction phase

SeabORD outputs 0.05
Breeding (excluding colonies 30 3 1.41
modelled in SeabORD) 5 2.36
Breeding season total 30 3 1.46

5 2.41
Non-breeding season total 30 1 17.08

3 51.24
Annual total 30 1 18.54

3/5 53.65

11.18.41.NatureScot’'s preferred approach is to use SeabORD based results where possible (up to a
maximum of 6 colonies), with a matrix-based approach used for those colonies not modelled
in SeabORD for breeding season assessment (assessed on 3% mortality rate). Outwith the
breeding season, the matrix-based approach (assessed on 1% mortality rate) has been used
to assess all distributional responses.

11.18.42.The total breeding season guillemot impact is therefore equal to the sum of SeabORD results
(0.05 breeding adults) and the matrix-based results (for colonies not modelled by SeabORD;
1.41 breeding adults) for a total of 1.46 breeding adults.
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11.18.43.In the non-breeding season, the matrix approach estimates a mortality of 17.08 breeding
adults. The sum of these breeding and non-breeding impacts provides an annual estimated
impact to the breeding season regional guillemot population of 18.54 breeding adults.

11.18.44.To quantify this annual direct distributional impact, the predicted mortality of 18.54 breeding
adults was divided by the breeding season regional guillemot population of 90,866 breeding
adults (Table 11-12). The construction phase project related annual mortality percentage point
change to the breeding regional guillemot population, compared to the baseline mortality, is
0.020%.

11.18.45.For the Array Area, when considered against the baseline mortalities that the regional
breeding adult guillemot population experiences, the increase to the mortality rate is
considered to have potential to change the adult annual survival rate. To provide context to
these potential consequences of impacts during the construction phase, a PVA was
undertaken. However, as this PVA covers the life of the Proposed Development as opposed
to a specific phase such as construction, the PVA was run using operational level impacts but
set to run during the construction phase as well as the Operations and Maintenance phase.
Full details of PVA methodology can be found in the Offshore Ornithology Population Viability
Analysis Report (Volume 3, Appendix 11.5). Full assessment of the impact to the regional
breeding guillemot population is addressed under the Operations and Maintenance Direct
Distributional Response assessment for this species.

11.18.46.Due to this, the operation and maintenance phase PVA conclusion is used here to establish
a construction phase conclusion. For the Array Area, when considering the increase to
baseline mortality that may arise from direct distributional responses from the project on the
regional breeding population, the magnitude of impact for guillemot is negligible.

11.18.47.Guillemot may also be present within the offshore ECC and therefore potentially exposed to
disturbance arising from cable installation activities including vessel related disturbance. Due
to the short-term and spatially restricted nature of the disturbance, impacts on this IOF are
expected to be limited. Individual birds are considered to have substantial available foraging
area surrounding the offshore ECC and will be able to return shortly after vessels have
vacated the area. Therefore, it is considered that the magnitude of impact from direct
distributional responses from construction phase activities in the offshore ECC is negligible
both alone and in combination with the Array Area.

Razorbill

11.18.48.Razorbill were observed within the Array Area during all calendar months, with mean peak
abundances generally slightly higher in the breeding season compared to the non-breeding
seasons (mean peak abundances of 1,548.65 for the breeding season, 1,388.27 for the
migration season and 41.77 for the overwinter season; Offshore Ornithology Distributional
Responses Report (Volume 3, Appendix 11.3)).

11.18.49. The mortality for the breeding season from distributional effects, as predicted from SeabORD,
is 1.40 breeding adults for the Operations and Maintenance phase (Offshore Ornithology
Distributional Responses Report (Volume 3, Appendix 11.3)); so is therefore 0.70 breeding
adults when halved for assessment in the construction phase.

11.18.50. Predicted mortality arising from direct distributional effects during construction activities in the
Array Area, using the matrix approach, is summarised in Table 11-27.
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Table 11-27 Mean predicted seasonal breeding razorbill adult mortalities from the regional breeding population from
construction related direct distributional effects within the Array Area + 2 km buffer

Season Displacement %  Mortality % Mortality adjusted to
construction phase

SeabORD outputs 0.70
Breeding (excluding colonies 30 3 2.93
modelled in SeabORD) 5 4.89
Breeding season total 30 3 3.63
5 5.59
Autumn migration 30 1 0.20
3 0.60
Non-breeding 30 1 0.01
3 0.01
Spring migration 30 1 0.02
3 0.05
Non-breeding season total 30 1 0.23
3 0.66
Annual total 30 1 3.86
3/5 6.25

11.18.51.NatureScot’'s preferred approach is to use SeabORD based results where possible (up to a
maximum of 6 colonies), with matrix-based approach used for those colonies not modelled in
SeabORD for breeding season assessments (assessed on 3% mortality rate). Outwith the
breeding season, the matrix-based approach has been used to assess distributional
responses (assessed on 1% mortality rate).

11.18.52.The total breeding season razorbill impact is therefore equal to the sum of SeabORD results
(0.70 breeding adults) and the matrix-based results (for colonies not modelled by SeabORD;
2.93 breeding adults), for a total of 3.63 breeding adults.

11.18.53.1In the non-breeding season, the matrix approach predicted an Autumn migration mortality of
0.20 breeding adults (originating from the breeding season regional population), an overwinter
mortality of 0.01 breeding adults (originating from the breeding season regional population)
and a Spring migration mortality of 0.02 breeding adults (originating from the breeding season
regional population).

11.18.54.The sum of these breeding and non-breeding impacts provides an annual estimated impact
to the breeding season regional razorbill population of 3.86 breeding adults.

11.18.55.To quantify this annual direct distributional impact, the predicted mortality of 3.86 breeding
adults was compared to the regional breeding razorbill population of 43,663 adults (Table
11-12). The construction phase project related annual mortality percentage point change to
the breeding regional razorbill population, compared to the baseline mortality, is 0.009%.

11.18.56.For the Array Area, when considered against the baseline mortalities that the regional
breeding adult razorbill population experiences, the increase to the mortality rates are
considered negligible. Therefore, it is considered that the magnitude of impact from direct
distributional responses from construction phase activities for razorbill in the Array Area is
negligible.

11.18.57.Razorbill may also be present within the offshore ECC and therefore potentially exposed to
disturbance arising from cable installation activities including vessel related disturbance. Due
to the short-term and spatially restricted nature of the disturbance, impacts on this IOF are
expected to be limited. Individual birds are considered to have substantial available foraging
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area surrounding the offshore ECC and will be able to return shortly after vessels have
vacated the area. Therefore, it is considered that the magnitude of impact from direct
distributional responses from construction phase activities in the offshore ECC is negligible
both alone and in combination with the Array Area.

Puffin

11.18.58.Puffin were observed within the Array Area during all calendar months in varying numbers,
with mean peak abundances are the same in the breeding season compared to the non-
breeding seasons (mean peak abundances of 1,812.09 and 1,812.09 for the breeding and
over winter seasons, respectively; Offshore Ornithology Distributional Responses Report
(Volume 3, Appendix 11.3)).

11.18.59. The mortality for the breeding season from distributional effects, as predicted from SeabORD,
is 16.20 breeding adults for the Operations and Maintenance phase (Offshore Ornithology
Distributional Responses Report (Volume 3, Appendix 11.3)); so is therefore 8.10 breeding
adults when halved for assessment in the construction phase.

11.18.60.Predicted mortality arising from distributional effect from construction activities in the Array
Area, using the matrix approach, is summarised in Table 11-28.

Table 11-28 Mean predicted seasonal breeding puffin adult mortalities from the regional breeding population from
construction related distributional effects within the Array Area + 2 km buffer

Season Displacement % Mortality % Mortality adjusted
to construction
phase

SeabORD outputs 8.10

Breeding (excluding colonies 30 3 0.77

modelled in SeabORD) 5 1.27

Breeding season total 30 3 8.87

5 9.38

Non-breeding season total 30 1 2.66

3 7.98
Annual total 30 1 11.53
3/5 17.36

11.18.61.NatureScot’'s preferred approach is to use SeabORD based results where possible (up to a
maximum of 6 colonies), with matrix-based approach used for those colonies not modelled in
SeabORD for breeding season assessments (assessed on 3% mortality rate). Outwith the
breeding season, the matrix-based approach has been used to assess distributional
responses (assessed on 1% mortality rate).

11.18.62.The total breeding season puffin impact is therefore equal to the sum of SeabORD results
(8.10 breeding adults) and the matrix-based results (for colonies not modelled by SeabORD;
0.77 breeding adults), for a total of 8.87 breeding adults.

11.18.63.In the non-breeding season, the matrix approach predicted an over winter mortality 2.66
breeding adults (originating from the breeding season regional population).

11.18.64.The sum of these breeding and non-breeding impacts provides an annual estimated impact
to the breeding season regional puffin population of 11.53 breeding adults.

11.18.65.Puffin non-breeding season impacts were not incorporated into the magnitude of impact
assessment because their wide dispersal during the non-breeding season means that birds
present in the non-breeding season are less likely to be part of the regional breeding
population (Furness, 2015). However, even if it is assumed that all 2.66 breeding adults
impacted during the non-breeding season did originate from the breeding season regional
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breeding population of 262,629 breeding adults (Table 11-12), this would only result in a
percentage point increase to baseline mortality of less than 0.001 under the expected
displacement mortality (1%). This would not change the outcome of this magnitude of impact
assessment.

11.18.66.To quantify this annual direct distributional impact, the predicted mortality of 8.87 breeding
adults was divided by the regional breeding puffin population of 262,629 breeding adults
(Table 11-12). The construction phase project related annual mortality percentage point
change to the breeding regional puffin population, compared to the baseline mortality, is less
than 0.001%.

11.18.67.For the Array Area, when considering the increase to baseline mortality that may arise from
direct distributional responses during the construction phase on the regional puffin breeding
population, the magnitude of impact is negligible.

11.18.68.Puffin may also be present within the offshore ECC and therefore potentially exposed to
disturbance arising from cable installation activities including vessel related disturbance. Due
to the short-term and spatially restricted nature of the disturbance, impacts on this IOF are
expected to be limited. Individual birds are considered to have substantial available foraging
area surrounding the offshore ECC and will be able to return shortly after vessels have
vacated the area. Therefore, it is considered that the magnitude of impact from direct
distributional responses from construction phase activities in the offshore ECC is negligible
both alone and in combination with the Array Area.

Gannet

11.18.69. Gannet were regularly observed within the Array Area during most calendar months in varying
numbers, with mean peak abundances generally slightly higher in the breeding season
compared to the non-breeding seasons (mean peak abundances of 597.43 for the breeding
season, with 592.63 and 74.13 for the autumn and spring migrations, respectively; Offshore
Ornithology Distributional Responses Report (Volume 3, Appendix 11.3)).

11.18.70.Predicted mortality arising from distributional effect from construction activities in the Array
Area, using the matrix approach, is summarised in Table 11-29.

Table 11-29 Mean predicted seasonal adult gannet mortalities from the regional breeding population from
construction related distributional effects within the Array Area + 2 km buffer using the matrix approach

Season Displacement % Mortality % Mortality adjusted
to construction
phase

Breeding 35 1 1.03

3 3.10

Autumn migration 35 1 0.90

3 2.70
Spring migration 35 1 0.15
3 0.44
Annual total 35 1 2.08
3 6.24

11.18.71.Gannet were assessed using only the matrix approach, as SeabORD is not available for this
species. The matrix approach (assessed on 1% mortality rate) predicted an additional
mortality of 1.03 breeding adults during the breeding season, an autumn migration mortality
of 0.90 breeding adults (originating from the breeding season regional population) and a
spring migration mortality of 0.15 breeding adults (originating from the breeding season
regional population).
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11.18.72.The sum of these breeding and non-breeding impacts provides an annual estimated impact
to the breeding season regional gannet population of 2.08 breeding adults.

11.18.73.To quantify this annual direct distributional impact, the predicted mortality of 2.08 breeding
adults was compared to the regional breeding gannet population of 458,578 breeding adults
(Table 11-12). The construction phase project related annual mortality percentage point
change to the breeding regional gannet population, compared to the baseline mortality, is
less than 0.001%.

11.18.74.For the Array Area, when considering the increase to baseline mortality that may arise from
direct distributional responses during the construction phase on the regional breeding
population, the magnitude of impact for gannet is negligible.

11.18.75.Gannet may also be present within the offshore ECC and therefore potentially exposed to
disturbance arising from cable installation activities including vessel related disturbance. Due
to the short-term and spatially restricted nature of the disturbance, impacts on this IOF are
expected to be limited. Individual birds are considered to have substantial available foraging
area surrounding the offshore ECC and will be able to return shortly after vessels have
vacated the area. Therefore, it is considered that the magnitude of impact from direct
distributional responses from construction phase activities in the offshore ECC is negligible
both alone and in combination with the Array Area.

Shag

11.18.76.Shag may be present within the offshore ECC and therefore potentially exposed to
disturbance arising from cable installation activities including vessel related disturbance. Due
to the short-term and spatially restricted nature of the disturbance, impacts on this IOF are
expected to be limited. Individual birds are considered to have substantial available foraging
area surrounding the offshore ECC and will be able to return shortly after vessels have
vacated the area. Therefore, it is considered that the magnitude of impact from direct
distributional responses from construction phase activities in the offshore ECC is negligible.

Array Area and offshore ECC - migratory non-seabird species

11.18.77.Migratory species travel large distances and, due to various factors such as weather, may
have variable flight paths/distances. Whilst it is possible some species may experience barrier
effects from the turbines, the small additional distance they may need to fly to avoid the Array
Area is not expected to cause a significant energetic change that may result in mortality
(Masden et al., 2009). Additionally, due to the size of the migration corridors that species use
(Woodward et al., 2023), it is likely that there will be very minimal overlap with the Array Area
and therefore a limited chance of causing a barrier effect.

11.18.78.Therefore, it is considered that the magnitude of impact from direct distributional responses
construction phase activities in the Array Area is negligible.

11.18.79.There is no route to impact for the offshore ECC to result in direct distributional responses for
migratory 10Fs.

Landfall area

11.18.80.Peak counts of each IOF recorded during intertidal baseline surveys are presented in Table
11-30. For IOFs which were not recorded during baseline surveys but known to occur within
the vicinity of the landfall area on the basis of WeBS data, WeBS 5-year mean-max counts
are presented in Table 11-30 instead. These values are compared to the regional population
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of each IOF (as defined in Table 11-13) to assess the maximum proportion of those regional
populations which may potentially experience disturbance impacts in relation to landfall
construction activities.

11.18.81. Of the individuals which may occur within the areas in which disturbance impacts may occur,
it is considered unrealistic to assume that all will display disturbance responses. Therefore, a
precautionary assumption of 70% disturbance is also applied in Table 12-34 to estimate the
proportions of each I0F regional population which may display disturbance responses to
landfall construction activities.

11.18.82.Furthermore, of the individuals which do display disturbance responses, it is considered
extremely unlikely that such temporary and localised disturbance inducing activities may affect
demographic rates in any measurable way. As such, a precautionary assumption of 1%
mortality among individuals experiencing disturbance is also applied in Table 11-30 to
estimate the proportions of each IOF regional population which may experience mortality in
relation to disturbance responses to landfall construction activities.




ee MUIR MHOR

Table 11-30 Landfall area IOF numbers compared to regional populations in relation to disturbance impacts

IOF Peak Count Regional population Proportion of IOF population potentially affected
(individuals) (individuals; taken Within impacted Experiencing Experiencing
from Table 11-13) areas disturbance mortality
Greylag goose” 65 60,000 0.108% 0.076% 0.001%
Mallard” 175 675,000 0.026% 0.018% <0.001%
Eider 53 81,000 0.065% 0.046% <0.001%
Common scoter 27 135,000 0.020% 0.014% <0.001%
Goldeneye 4 21,000 0.019% 0.013% <0.001%
Qystercatcher 6 305,000 0.002% 0.001% <0.001%
Lapwing” 177 635,500 0.028% 0.019% <0.001%
Ringed plover 32 42,500 0.075% 0.053% 0.001%
Curlew 10 125,000 0.008% 0.006% <0.001%
Turnstone 10 43,000 0.023% 0.016% <0.001%
Sanderling 12 20,500 0.059% 0.041% <0.001%
Dunlin 48 350,000 0.014% 0.010% <0.001%
Purple sandpiper” 15 9,900 0.152% 0.106% 0.001%
Snipe” 16 1,100,000 0.001% 0.001% <0.001%
Redshank 20 100,000 0.020% 0.014% <0.001%
Guillemot 12 90,867 0.013% 0.009% <0.001%
Razorbill 60 218,622 0.027% 0.019% <0.001%
Red-throated diver 12 21,500 0.056% 0.039% <0.001%
Shag 350 60,000 0.583% 0.408% 0.004%
Grey heron” 10 10-15,000 0.100% 0.070% 0.001%

“only 5-year mean-max WeBS count available
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11.18.83.Given the localised and short-term nature of impact related activities, that minimal individuals
from a regional population are present and that for all IOFs a <0.01 percentage point change
to the regional population has been predicted, an impact of negligible magnitude has been
concluded for all IOFs for the landfall area during construction.

SENSITIVITY OF RECEPTOR
Array Area and offshore ECC - seabirds

11.18.84.The sensitivities of seabird species to disturbance, displacement and barrier effects are
outlined within Table 11-23. Where species have been identified as having “low” or “negligible”
sensitivity, they have been scoped out from subsequent assessment as there is no route to a
significant impact (Table 11-19).

Array Area - migratory non-seabird species

11.18.85.As per the Offshore Ornithology CRM report (Volume 3, Appendix 11.2), a comparison of
migration pathway widths to the width of the Array Area has been undertaken as part of a
qualitative assessment. As migratory pathway widths are much greater than the maximum
width of the Array Area, it is considered that only very small proportions of migratory
populations may pass through the Array Area during migration periods. Consequently, direct
distributional responses in the form of barrier effects are considered to, at most, potentially
impact only a small proportion of migratory non-seabird IOF populations. Therefore, it is
considered that migratory non-seabirds have a low sensitivity to direct distributional response
impacts in the construction phase and are scoped out of subsequent assessment.

Landfall area

11.18.86.The sensitivities of intertidal species to disturbance are outlined within Table 11-23. Where
species have been identified as having “low or negligible” sensitivity, they will be scoped out

from subsequent assessment. Where species have been identified as having “low” or
“negligible” sensitivity, they will be scoped out from subsequent assessment.

SIGNIFICANCE OF EFFECTS
Array Area and offshore ECC — seabirds

11.18.87.Table 11-31, below, summarises construction phase direct distributional response impact
magnitudes and the sensitivity of each IOF to those impacts. From these, following the
approach outlined in Table 11-19, the significance of effect for each IOF is determined.

Table 11-31 Significance of direct distributional response impacts (disturbance, displacement and barrier effects) for
I0Fs for the Array Area and offshore ECC during construction

IOF Magnitude Sensitivity Significance
Kittiwake Negligible Medium Negligible
Sandwich tern Negligible Medium Negligible
Guillemot Negligible Medium Negligible
Razorbill Negligible Medium Negligible
Puffin Negligible Medium Negligible
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Gannet Negligible Medium Negligible

Shag Negligible Medium Negligible

11.18.88.The greatest magnitude of impact on all IOFs from direct distributional responses from
construction phase activities in the Array Area and offshore ECC is low, with the sensitivity of
the receptors as medium. The effect will, therefore, be of negligible significance for all IOFs,
which is not significant in EIA terms.

Landfall area

11.18.89.Table 11-32, below, summarises direct distributional response impact magnitudes and the
sensitivity of each IOF to those impacts. From these, following the approach outlined in Table
11-19, the significance of effect for each IOF is determined.

Table 11-32 Significance of direct distributional response impacts (disturbance) for IOFs for the landfall area during
construction

IOF Magnitude Sensitivity Significance
Greylag goose Negligible Medium Negligible
Mallard Negligible Medium Negligible
Eider Negligible High Negligible
Common scoter Negligible High Negligible
Goldeneye Negligible High Negligible
QOystercatcher Negligible Medium Negligible
Lapwing Negligible Medium Negligible
Ringed plover Negligible Medium Negligible
Curlew Negligible High Negligible
Turnstone Negligible Medium Negligible
Sanderling Negligible Medium Negligible
Dunlin Negligible Medium Negligible
Purple sandpiper Negligible Low/medium Negligible
Snipe Negligible High Negligible
Redshank Negligible High Negligible
Arctic tern Negligible Medium Negligible
Guillemot Negligible Low/medium Negligible
Razorbill Negligible Low/medium Negligible
Red-throated diver Negligible High Negligible
Shag Negligible Medium Negligible
Grey heron Negligible Medium Negligible

11.18.90. The magnitude of impact on all IOFs from direct distributional responses from construction
phase activities in the landfall area is negligible, with the sensitivity of the receptors varying
from low/medium to high. The effect will, therefore, be of negligible significance for all IOFs,
which is not significant in EIA terms.
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OFFSHORE WIND FARM
SECONDARY MITIGATION AND RESIDUAL EFFECT

11.18.91.No additional offshore or intertidal ornithology mitigation is considered necessary because
assessed significances of effect in the absence of further mitigation (beyond the commitments
outlined in Section 11.11) are not significant in EIA terms.

INDIRECT DISTRIBUTIONAL RESPONSES

11.18.92. There is the potential that impacts during the construction phase to prey species and/or their
habitat then cause indirect distributional responses to offshore ornithological receptors. This
could be due to activities resulting in impacts such as temporary/permanent habitat loss (i.e.
turbine anchoring in the Array Area, and installation of cables along the offshore ECC),
increased levels of suspended sediments (from activities such as boulder clearance or sand
wave levelling), or effects from underwater noise (during piling or UXO clearance) affecting
prey species. An alteration in habitat that supports seabird prey species may result in a
reduced capacity of that habitat to house or produce seabird prey species, ultimately reducing
the potential abundance of food available to IOFs within the impacted areas.

11.18.93. As per Volume 2, Chapter 10 (Fish and Shellfish Ecology), the following prey species (relevant
to offshore IOFs) have been identified as potentially vulnerable to construction related
impacts; demersal fish (including sandeel (Ammodytes species (spp.)), herring (Clupea
harengus)), Pelagic spawning species (such as cod (Gadus morhua)), shellfish (such as
brown crab (Cancer pagurus)), and diadromous fish (such as Atlantic salmon (Salmo salar)).
As per Volume 2, Chapter 9 (Benthic, Subtidal and Intertidal Ecology), a variety of species
and habitats were assessed, including prey species (relevant to intertidal IOFs) such as
Bathyporeia spp. (amphipods) and Nephtys spp. (catworms) were also identified as potentially
vulnerable.

11.18.94.10Fs considered in assessment of this impact for the Array Area are: kittiwake, common gull,
great black-backed gull, herring gull, less black-backed gull, Arctic tern, great skua, guillemot,
razorbill, puffin, European storm petrel, Leach’s storm petrel, fulmar, Manx shearwater and
gannet.

11.18.95.10Fs considered in assessment of this impact for the offshore ECC are: kittiwake, common
gull, great black-backed gull, herring gull, less black-backed gull, Sandwich tern, common
tern, Arctic tern, great skua, guillemot, razorbill, puffin, European storm-petrel, Leach’s storm
petrel, fulmar, Manx shearwater, gannet, and shag.

11.18.96.10Fs considered in assessment of this impact for the landfall area are: greylag goose, mallard,
eider, common scoter, long-tailed duck, goldeneye, oystercatcher, lapwing, ringed plover,
curlew, turnstone, sanderling, dunlin, purple sandpiper, snipe, redshank, kittiwake, black-
headed gull, common gull, great black-backed gull, herring gull, Sandwich tern, common tern,
Arctic tern, guillemot, razorbill, red-throated diver, gannet, shag, and grey heron.

MAGNITUDE OF IMPACT

11.18.97.As per Volume 2, Chapter 9 (Benthic, Subtidal and Intertidal Ecology), impacts that could
affect prey species include increases in SSCs and changes to seabed levels, temporary
habitat disturbance and direct and indirect seabed disturbance leading to release of sediment
contaminants. The effect significance for these impacts was determined to range from
negligible to minor, none of which is significant in EIA terms.

11.18.98. As per Volume 2, Chapter 10 (Fish and Shellfish Ecology), impacts that could affect prey
species include increases in SSCs and deposition of disturbed sediments to the seabed,
temporary habitat disturbance, direct and indirect seabed disturbance leading to release of
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sediment contaminants, direct damage (e.g. crushing) and disturbance and
mortality/recoverable injury/temporary threshold shift/behavioural impacts arising from
underwater noise (UWN). The effect significance for these impacts for the majority was
determined to range from negligible to minor, none of which is significant in EIA terms.
However, in the case of Increases in SSC and deposition of disturbed sediments to the seabed
and recoverable injury/temporary threshold shift/behavioural impacts arising from UWN, the
significance of effects for species including herring, were found to be moderate. When
secondary mitigation was taken into account, impacts were reduced to minor and therefore
not significant in EIA terms.

11.18.99. With no significant effects arising from the fish and shellfish or benthic magnitudes, the
significant conclusion (a maximum of minor after mitigation) has been equated to magnitude
for IOFs. Therefore, it is considered that the magnitude of impact from indirect distributional
responses from construction phase activities is low (minor’s equivalency as per Table 11-19).

SENSITIVITY OF RECEPTOR

11.18.100. As demonstrated above, activities in the construction period have the potential to alter the
availability and/or behaviour of prey species within the offshore and intertidal ornithology study
area. However, seabird and intertidal species are not extreme specialist foragers and have a
range of prey species they can target (Del Hoyo et al. 1992) or have foraging ranges of such
size that they can forage in alternative locations.

11.18.101. Due to this, the sensitivity of each IOF to indirect distributional responses arising from
impacts on prey during construction is considered to be low.

SIGNIFICANCE OF EFFECT

11.18.102. Table 11-33 summarises the magnitude of the impact, the sensitivity of the species to any
of the potential impact and the significance of this impact to the species.

Table 11-33 Significance of indirect effects through prey impacts

Receptor Magnitude Sensitivity Significance
Intertidal birds Low Low Negligible
Seabirds Low Low Negligible

11.18.103. The magnitude of impact on all IOFs from indirect distributional responses arising from
impacts on prey during construction is considered to be low, with the sensitivity of the
receptors being low. The effect will, therefore, be of negligible significance for all IOFs, which
is not significant in EIA terms.

SECONDARY MITIGATION AND RESIDUAL EFFECT

11.18.104. No additional offshore and intertidal ornithology mitigation is considered necessary
because the likely effect in the absence of further mitigation (beyond the commitments
outlined in Section 11.11 is not significant in EIA terms.
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11.19. OPERATION AND MAINTENANCE

COLLISION

11.19.1.

11.19.2.

11.19.3.

11.19.4.

11.19.5.

11.19.6.

Operational WTGs present in the Array Area have potential to cause mortality to IOFs should
collisions occur as individuals fly through the area during activities such as foraging,
commuting or during seasonal migrations. Collision Risk Modelling (CRM) has been
completed to quantify potential collision mortality for each IOF (where baseline data permits),
with the methods and results of this modelling provided in the Offshore Ornithology CRM
report (Volume 3, Appendix 11.2).

As per NatureScot (2023g) guidance the collision risk models were run both stochastically
(incorporating uncertainty; presented in the impact assessment) and deterministically (without
uncertainty; presented in the Offshore Ornithology CRM report (Volume 3, Appendix 11.2)).
CRMs were run for the Proposed Development using Option 2 only, as advised by NatureScot
Scoping Opinion advice (Table 11-5).

Option 2 assumes that the distribution of bird flight height is uniform within the entire rotor-
swept area and estimates the number of birds at collision risk height based on a distribution
of their flight heights. Here, generic flight height distributions published by Johnston et al.
(2014) were used, as recommended by NatureScot (2023g). These generic flight height data
were used to implement option 2 for all CRMs conducted for the Proposed Development.

As detailed in the Offshore Ornithology Density and Abundance Report (Volume 3, Appendix
11.6), flight densities of seabirds for the Array Area were estimated using both design-based
and model-based approaches.

The seabird I0Fs included within this impact for the Array Area are kittiwake, common gull,
great black-backed gull, herring gull, lesser black-backed gull, Sandwich tern, common tern,
Arctic tern, great skua and gannet (Table 11-23).

In addition to foraging seabirds, offshore wind farms may also present a collision risk to
migrating non-seabirds, as outlined within Table 11-22. All migratory species were assessed
qualitatively, per NatureScot Scoping Opinion advice (Table 11-2), with reference to WWT
(2014) and Woodward et al. (2023). Full methodology of this treatment is found in the Offshore
Ornithology CRM report (Volume 3, Appendix 11.2).

MAGNITUDE OF IMPACT

Array Area - seabirds

11.19.7.

Three different WTG design scenarios were proposed for the Array Area and CRM outputs
associated with each of these designs are presented in the Offshore Ornithology CRM report
(Volume 3, Appendix 11.2). NatureScot guidance (2023g) specifies that CRM outputs are
presented in assessment for the worst-case and most likely design scenarios. For the
Proposed Development the most likely design scenario and worst-case design scenario are
considered both to relate to the same design scenario presented within the Offshore
Ornithology CRM report (Volume 3, Appendix 11.2) and CRM outputs relating to this design
scenario are presented within this Chapter. Design parameters pertinent to CRM are
presented within Table 11-21.
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11.19.8. Table 11-34 presents seasonal collision mortality estimates for kittiwake. Collision impacts to
kittiwake are presented in terms of mortality to breeding adults from the regional breeding
population. Derivation of collision impacts to adults from regional breeding populations from
total estimated collision impacts are provided in Annex G of the Offshore Ornithology
Population Viability Analysis Report (Volume 3, Appendix 11.5).

Kittiwake

Table 11-34 Predicted seasonal collision mortality to breeding adult kittiwake from the regional breeding population

Season Seasonal collision mortality (breeding adults
from regional breeding population)

Breeding 25.66

Autumn migration 0.23

Spring migration 2.65

11.19.9. For kittiwake in the breeding season, a collision mortality of 25.66 breeding adults was
predicted, with 0.23 breeding adults (originating from the breeding season regional
population) in the autumn migration and 2.65 breeding adults (originating from the breeding
season regional population) in the spring migration. The sum of these breeding and non-
breeding impacts provides an annual estimated impact to the breeding season regional
kittiwake population of 28.61 breeding adults.

11.19.10.To quantify the impact that collision may have, the predicted mortality of 28.54 breeding adults
was divided by the breeding season regional kittiwake population of 233,139 breeding adults
(Table 11-12). The Operations and Maintenance phase project related annual mortality
percentage point change to the breeding regional kittiwake population, compared to the
baseline mortality, is 0.012%.

11.19.11.For the Array Area, when considered against the baseline mortalities that the regional
breeding kittiwake population experience, the increased project related mortality is considered
negligible. Therefore, it is considered that the magnitude of impact from collision during the
Operations and Maintenance phase for kittiwake in the Array Area is negligible.

Common gull

11.19.12.Common gull were recorded in five calendar months during the site-specific DAS throughout
the whole survey area, with a total of 14 birds observed during the baseline. Numbers varied
between months with highest numbers observed in August.

11.19.13.During the breeding season, the median predicted collision mortality for common gull is
<0.001 (Offshore Ornithology CRM report (Volume 3, Appendix 11.2)). During the non-
breeding season, the median predicted collision mortality for common gull is also <0.001
(Offshore Ornithology CRM report (Volume 3, Appendix 11.2)). As there is no meaningful
additional mortality to this IOF from collision related mortality during the Operations and
Maintenance phase, it is therefore considered that the magnitude of impact from collision is
negligible.

Great black-backed gull

11.19.14. Table 11-35 presents seasonal collision mortality estimates for great black-backed gull. As
mortality is confined to the non-breeding period, collision impacts to great black-backed gull
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are presented in terms of total mortality (all individuals) to the regional non-breeding

population.
Table 11-35 Predicted seasonal collision mortality to all great black-backed gull within the regional non-breeding
population
Season Seasonal collision mortality (individuals)
Breeding 0
Non-breeding 17.42

11.19.15.During the breeding season, the predicted median collision mortality for great black-backed
gull is 0. During the non-breeding season, a median collision mortality of 17.42 individuals
was predicted.

11.19.16.To assess the impact that collision may have upon regional populations, the predicted
mortality of 17.42 individuals was divided by the non-breeding season regional great black-
backed gull population of 91,339 individuals (Table 11-12). The Operations and Maintenance
phase project related annual mortality percentage point change to the non-breeding regional
great black-backed gull population, compared to the baseline mortality, is 0.019%.

11.19.17.When considered against the baseline mortalities that the regional great black-backed gull
non-breeding population experiences, the increase to the mortality rates for the non-breeding
season is considered negligible, and therefore it is considered that the magnitude of impact
from collision is negligible.

Herring gull

11.19.18.Table 11-36 presents seasonal collision mortality estimates for herring gull. Collision impacts
to herring gull are presented in terms of mortality to breeding adults from the regional breeding
population. Derivation of collision impacts to adults from regional breeding populations from
total estimated collision impacts are provided in Annex G of the Offshore Ornithology
Population Viability Analysis Report (Volume 3, Appendix 11.5).

Table 11-36 Predicted seasonal collision mortality to breeding adult herring gull from the regional breeding population

Season Seasonal collision mortality (breeding adults
from regional breeding population)

Breeding 0.21

Non-breeding 0.29

11.19.19.For herring gull in the breeding season, a median annual collision mortality of 0.22 breeding
adults was predicted, with 0.29 breeding adult mortalities (originating from the breeding
season regional population) during the over winter season. The sum of these breeding and
non-breeding impacts provides an annual estimated impact to the regional breeding herring
gull population of 0.51 breeding adults.

11.19.20.To quantify the impact that collision may have, the predicted mortality of 0.51 breeding adults
was divided by the breeding season regional herring gull population of 4,660 breeding adults
(Table 11-12). The Operations and Maintenance phase project related annual mortality
percentage point change to the breeding regional herring gull population, compared to the
baseline mortality, is 0.011%.

11.19.21.For the Array Area, when considered against the baseline mortalities that the regional
breeding herring gull population experience, the increased project related mortality is
considered negligible. Therefore, it is considered that the magnitude of impact from collision
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from Operations and Maintenance phase activities for herring gull in the Array Area is
negligible.

Lesser black-backed Gull

11.19.22.While 11 lesser-black backed gulls were recorded in the regional DAS, none were recorded
during the site-specific DAS (Offshore and Intertidal Ornithology Baseline Report (Volume 3,
Appendix 11.1)). Given their absence within the Array Area, it is concluded that the magnitude
of impact from collision from Operations and Maintenance phase activities for lesser black-
backed gull in the Array Area is negligible.

Sandwich tern

11.19.23. Sandwich tern may be present within the Array Area. Whilst no Sandwich tern were recorded
during site-specific or regional DAS (Offshore and Intertidal Ornithology Baseline Report
(Volume 3, Appendix 11.1)), these baseline surveys have a low capacity to detect migrant
Sandwich tern in the Array Area due to survey timing potentially not coinciding with flock
movements. However, their complete absence from the surveys does indicate that migratory
numbers are low, as tern would be expected to show up during at least one survey if large
flock movements were occurring. As they are a migrant species (there is no breeding
connectivity for this species), any mortality from the passage through the array will be
compared against the large migratory population, therefore any change to baseline mortality
would be insignificant. Therefore, it is considered that the magnitude of impact from collision
during the Operations and Maintenance phase activities in the offshore Array Area is
negligible.

Common tern

11.19.24.Common tern may be present within the offshore Array Area. Low numbers (three sightings
in total) were observed within the site-specific DAS and slightly more (24 observations) in the
regional DAS (Offshore and Intertidal Ornithology Baseline Report (Volume 3, Appendix
11.1)). It is acknowledged that these baseline surveys have a low capacity to detect migrant
common tern in the Array Area due to survey timing potentially not coinciding with flock
movements. However, their very limited presence in the surveys does indicate that migratory
numbers are low, as common tern would be expected to show up in higher numbers if large
flock movements were occurring in the area. As they are a migrant species (there is no
breeding connectivity for this species), any mortality from the passage through the array will
be compared against the large migratory population, therefore any change to baseline
mortality would be insignificant. Therefore, it is considered that the magnitude of impact from
collision during the Operations and Maintenance phase activities in the offshore Array Area is
negligible.

Arctic tern

11.19.25.Table 11-37, below, presents seasonal collision mortality estimates for Arctic tern. As the
regional breeding population of Arctic tern is defined to be 0 (Table 11-12) on account of the
array site being outside of the foraging range of Arctic tern from breeding colonies, although
individuals were recorded during the Nature-Scot defined breeding season (all records in
August) (Offshore and Intertidal Ornithology Baseline Report (Volume 3, Appendix 11.1)),
such records are considered to relate to individuals undertaking their autumn migration which
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commences in July (Furness, 2015). Collision impacts to Arctic tern are therefore presented
in terms of total mortality (all individuals) to the regional autumn migration population.

Table 11-37 Predicted annual Arctic tern adult mortality from collision affects within the Array Area

Season Seasonal collision mortality (individuals)
Breeding 0.23

Autum migration 0

Spring migration 0

11.19.26.During the breeding season, a median annual collision mortality of 0.233 individuals was
predicted, with mortalities during the autumn or spring migration seasons.

11.19.27.As birds observed during the site-specific DAS are likely to be part of autumn migration
movements, to quantify the impact that collision may have upon the most relevant regional
population, the predicted mortality of 0.23 individuals was divided by the autumn migration
seasonal Arctic tern population of 163,930 individuals (Table 12-12). The Operations and
Maintenance phase project related annual mortality percentage point change to the autumn
migration regional Arctic tern population, compared to the baseline mortality, is <0.001%.

11.19.28.When considered against the baseline mortalities that the regional Arctic tern autumn
migration population experiences, the increase to the mortality rates for the autumn migration
season is considered negligible, and therefore it is considered that the magnitude of impact
from collision is negligible.

Great Skua

11.19.29.While nine great skua were recorded in the regional DAS, only three were recorded during
the site-specific DAS (Offshore and Intertidal Ornithology Baseline Report (Volume 3,
Appendix 11.1)). With this low number of observations, it was not possible to undertake CRM,
therefore given their extremely low abundance within the Array Area, it is concluded that the
magnitude of impact from collision from Operations and Maintenance phase activities for great
skua in the Array Area is negligible.

Gannet

11.19.30.Table 11-38, below, presents seasonal collision mortality estimates for gannet. Collision
impacts to gannet are presented in terms of mortality to breeding adults from the regional
breeding population. Derivation of collision impacts to adults from regional breeding
populations from total estimated collision impacts are provided in Annex G of the Offshore
Ornithology Population Viability Analysis Report (Volume 3, Appendix 11.5).

Table 11-38 Predicted seasonal collision mortality to breeding adult gannet from the regional breeding population

Season Seasonal collision mortality (breeding adults from
regional breeding population)

Breeding 4.74

Autumn migration 1.00

Spring migration 0.26

11.19.31.For gannet in the breeding season, a collision mortality of 4.74 breeding adults was predicted,
with 1.00 breeding adults (originating from the breeding season regional population) in the
autumn migration and 0.26 breeding adults (originating from the breeding season regional
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population) in the spring migration. The sum of these breeding and non-breeding impacts
provides an annual estimated impact to the breeding season regional gannet population of
5.84 breeding adults.

11.19.32.To quantify the impact that collision may have, the predicted mortality of 6.00 breeding adults
was divided by the breeding season regional gannet population of 458,578 breeding adults
(Table 11-12). The Operations and Maintenance phase project related annual mortality
percentage point change to the breeding regional gannet population, compared to the
baseline mortality, is 0.001%.

11.19.33.For the Array Area, when considered against the baseline mortalities that the regional
breeding gannet population experience, the increased project related collision mortality is
considered negligible. Therefore, it is considered that the magnitude of impact from collision
from Operations and Maintenance phase activities for gannet in the Array Area is negligible.

Array Area - migratory non-seabird species

11.19.34.For migratory non-seabird species, the percentage of the population potentially at risk of
collision was calculated by multiplying the proportion at collision risk height (CRH) by the
avoidance rate and expressing this as a percentage. This is the theoretical percentage at risk
of collision if all of the migrating population passed through a given development.

11.19.35. A qualitative assessment was recommended by NatureScot (Table 11-2), using the approach
of WWT (2014). The indicative threshold used by WWT (2014) to indicate a potentially
significant impact was 1% of a passage population, which would then require further
assessment. Using this same 1% population threshold, no migratory species were found to
be at potentially significant levels of risk; the full details of which can be found in the Offshore
Ornithology CRM report (Volume 3, Appendix 11.2). This conclusion is therefore reached
before accounting for the proportion of the passage population expected to transit through the
Proposed Development, which would further reduce risk.

11.19.36.1t is considered that the magnitude of impact from collision on migratory non-seabird IOFs is
negligible.

SENSITIVITY OF RECEPTOR
Array Area - seabird species

11.19.37.The sensitivities of seabird species to collision impacts are outlined within Table 11-23. Where
species have been identified as having “low” or “negligible” sensitivity, they have been scoped
out from subsequent assessment.

Array Area - migratory non-seabird species

11.19.38.As per the Offshore Ornithology CRM report (Volume 3, Appendix 11.2), a comparison of
migration pathway widths to the width of the Array Area has been undertaken as part of a
qualitative assessment. As migratory pathway widths are much greater than the maximum
width of the Array Area, it is considered that only very small proportions of migratory
populations may pass through the Array Area during migration periods. Consequently, the
potential for collision impacts are considered to, at most, potentially affect only a small
proportion of migratory non-seabird IOF populations. Therefore, it is considered that migratory
non-seabirds have a low sensitivity to collision impacts and are scoped out of subsequent
assessment.
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OFFSHORE WIND FARM
SIGNIFICANCE OF EFFECT

11.19.39.Table 11-39 summarises collision impact magnitudes during the Operation and Maintenance
phase and the sensitivity of each I0F to those impacts. From these, following the approach
outlined in Table 11-19, the significance of effect for each IOF is determined.

11.19.40.A summary of the assessment for each seabird IOF for collision is provided in Table 11-39.
This assessment is driven by the outputs of the CRMs for the seabird IOFs, and the results of
the qualitative assessment for migratory non-seabird IOFs.

Table 11-39 Significance of collision impacts for IOFs for the Array Area during Operation and Maintenance

IOF Magnitude Sensitivity Significance
Kittiwake Negligible High Negligible
Common gull Negligible High Negligible
Great black-backed gull Negligible Very high Negligible
Herring gull Negligible Very high Negligible
Lesser black-backed Negligible Very high Negligible
gull

Sandwich tern Negligible Medium Negligible
Common tern Negligible Medium Negligible
Arctic tern Negligible Medium Negligible
Great skua Negligible Medium Negligible
Gannet Negligible High Negligible

11.19.41. The magnitude of the impact is deemed to be negligible for all seabird IOFs and the sensitivity
of the receptor varies from medium to very high (Table 11-23). The effect will, therefore, be of
negligible significance for all IOFs, which is not significant in EIA terms.

11.19.42.Since the collision risk modelling was undertaken for the Proposed Development, a new
advice note has been published (SNCBs 2024), with it confirmed by NatureScot that this has
been adopted as their advice to the Project on 4 September 2024 (Table 11-2). The key
updates in this advice are some minor changes to avoidance rates for all species, and
changes to recommended nocturnal activity rates for kittiwake and gannet. Whilst this advice
was provided too late for the collision risk models to be re-run, a qualitative assessment has
been undertaken of the changes. Given the minor changes to avoidance rates and nocturnal
in relation to the very low predictions of impact in relation to regional population sizes, it is
considered that no change to the above conclusion (negligible significance, which is not
significant in EIA terms) would be made.

11.19.43.The magnitude of the impact is deemed to be negligible for all migratory non-seabird I0Fs
and the sensitivity of these IOFs is low (Offshore Ornithology CRM report (Volume 3,
Appendix 11.2)). The effect will, therefore, be of negligible significance for all IOFs, which is
not significant in EIA terms.

SECONDARY MITIGATION AND RESIDUAL EFFECT

11.19.44.No additional Offshore Ornithology mitigation is considered necessary because assessed
significances of effect in the absence of further mitigation (beyond the commitments outlined
in Section 11.11) are not significant in EIA terms.
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OFFSHORE WIND FARM
ENTANGLEMENT

11.19.45. Tangled fishing gear present a potential risk to diving seabird species as during the pursuit of
prey species they may become trapped within the fishing gear and drown. Since this is
relatively new technology, this impact has very little empirical evidence on how it may impact
ornithological receptors. Available evidence suggests this is a potential risk for marine
megafauna (such as Benjamins et al. (2014) and MacLennan et al. (2021)). However, given
the differences in body size and agility between marine megafauna and ornithological
receptors, it is considered the impact will be much reduced for ornithological receptors.

11.19.46.Given that entangled nets will occur only below the sea surface, only diving species which
pursue prey underwater are considered at risk, i.e. guillemot, razorbill, puffin, Manx
shearwater and gannet (as per Table 11-22).

MAGNITUDE OF IMPACT

11.19.47.1t is established that fixed-bottom turbines can act as fish aggregating devices, offering new
structures that can be used as habitats (Wilhelmsson, Malm and Ohman, 2006; Haberlin,
Cohuo and Doyle, 2022), which could encourage seabird species to forage directly near
turbines.

11.19.48.The Developer is committing to preventative embedded mitigation measures, as outlined in
Embedded Commitments (Table ), primarily for marine mammal features. The relevant
commitment (C-37) pertains to the “Development of and adherence to an Entanglement
Management Plan to reduce the potential entanglement risk to marine life.”. Through regular
monitoring of sub-surface cables, entangled fishing gear will be identified and removed, thus
removing the potential for ornithological receptors becoming caught. With this embedded
mitigation measure in place, and when considered with the substantial wider availability of
habitat and generally large range of foraging seabird species, it is considered that the
magnitude of impact from entanglement is negligible.

SENSITIVITY OF RECEPTOR

11.19.49.Due to the nature of the impact resulting in mortality of the receptor, as well as the uncertainty
regarding seabirds actually becoming entangled in the nets, the sensitivity of diving species
to this impact is precautionarily assessed as being medium.

SIGNIFICANCE OF EFFECT

11.19.50. The following table summarises the magnitude of the impact, the sensitivity of the species to
any of the potential impact and the significance of this impact to the species.

Table 11-40 Significance of indirect effects through prey impacts

Receptor/Location Magnitude Sensitivity Significance
Guillemot Negligible Medium Negligible
Razorbill Negligible Medium Negligible
Puffin Negligible Medium Negligible
Manx shearwater Negligible Medium Negligible

Gannet Negligible Medium Negligible
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11.19.51.The magnitude of impact on diving IOFs from entanglement during Operations and
Maintenance is considered to be negligible and the sensitivity of receptors is medium. The
effect will, therefore, be of negligible significance for all IOFs, which is not significant in EIA
terms.

SECONDARY MITIGATION AND RESIDUAL EFFECT

11.19.52.No additional offshore ornithology mitigation is considered necessary because assessed
significances of effect in the absence of further mitigation (beyond the commitments outlined
in Section 11.11) are not significant in EIA terms.

ARTIFICIAL LIGHTING

11.19.53. Site infrastructure (such as OEP and WTGSs) will have light sources for air and shipping
navigational safety. These light sources have the potential to act either as a source of
attraction for some species of birds or modify seabird behaviour in their proximity (Deakin et
al., 2022). There is also the potential for the same affects to occur from the presence of
vessels (and their associated light) within the site.

11.19.54.Regarding light attraction, species most at risk from this hazard include shearwaters, petrels,
and puffin (NatureScot, 2020); this is because these species rear their young underground so
are particularly vulnerable due to the lack of visual stimulation in the burrow (Deakin et al.,
2022), or light being used as a navigation aid to exit the burrow (Furness, 2018). In adult birds
that are nocturnally active (shearwaters and petrels), it is thought that attraction to light is due
to light being used as a navigational aid and that external conditions (such as hew moon or
fog) can increase susceptibility to disorientation (Furness, 2018). This attraction to light can
have either collision related consequences (mortality) or non-collision related consequences,
such as increased energetic costs avoiding or investigating light sources.

11.19.55. Therefore, based on the above information, puffin, European storm petrel, Leach’s storm
petrel and Manx shearwater are the IOFs scoped in for this impact (Table 11-22).

11.19.56.Regarding behaviour modification, there are examples of ornithological receptors
experiencing disorientation from artificial light. Examples include: fledgling Manx shearwater
found in highly lit areas on the island of St. Kilda, Scotland; Manx shearwater collisions with
lighthouses; and storm-petrels being grounded on hydrocarbon platforms (Deakin et al.,
2022). The brightness of lighting on towers and communication masts plays a significant role
in attraction; whilst there is little published literature on the attraction of birds to navigation
lighting on wind turbines (NatureScot, 2020), this lighting is less powerful than in the examples
of Deakin et al. (2022).

MAGNITUDE OF IMPACT

11.19.57. As one of the potential pathways to impact is the disorientation of fledglings as they leave the
nests, the distance of the Array Area and the offshore ECC to the SPAs was examined to
assess the risk. To do this, the nearest SPAs within the foraging range were identified (as per
NatureScot, 2023c). The following lists the nearest SPA (and distance) to the Proposed
Development for each of the scoped in IOFs for this impact:

e For puffin it is North Caithness Cliffs SPA (182.1 km from the Array Area, and 137.8 km
from the offshore ECC);

e For European storm petrel it is Auskerry SPA (203.7 km from the Array Area, and
171.43 km from the offshore ECC);
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e For Leach’s storm petrel it is Sule Skerry and Sule Stack SPA (280.51 km from the
Array Area, and 235.83 km from the offshore ECC); and

e For Manx shearwater it is Rum SPA (516.06 km from the Array Area, and 482.99 km
from the offshore ECC).

11.19.58.The distance to which birds may be sensitive to light attraction/disorientation is difficult to

determine, with estimations ranging from several tens of metres to more than 10 km (Deakin
et al., 2022).

11.19.59.1n terms of fledgling receptors, all SPAs of the identified species are of such a great distance

away from both the Array Area and the offshore ECC that the light from project infrastructure
will not be visible at the SPAs as young exiting their burrows. Additionally, there is likely to be
light sources that will be a baseline of artificial light between the Proposed Development and
relevant SPAs (such as ships). As such, the magnitude of the impact is deemed negligible for
the pathways to impact of disorientation to fledglings.

11.19.60.In terms of breeding adult and juvenile receptors, it is possible they may experience an

increase in collision risk due to attraction to WTG navigation lights; this is considered to be
potentially relevant for European storm petrel, Leach’s storm petrel, and Manx shearwater. In
the review of sensitivity to light, Deakin et al. (2022) highlights these species attraction to
villages, lighthouses and hydrocarbon platforms. These examples are significantly brighter
than the lights associated with an offshore wind farm, which are there for compliance with
minimum requirements as set out in the IALA Recommendation O-117 on "The Marking of
Offshore Wind Farms" for navigation lighting and by the CAA in the Air Navigation Orders
(CAP 393 and guidance in CAP 764). Given that this lighting is significantly less powerful that
in the examples given in Deakin et al. (2022), it is therefore our conclusion that attraction to
offshore wind farms is not likely to occur and will not result in a collision risk for species such
as shearwaters and petrels; the magnitude of impact is therefore conservatively assessed as
negligible.

SENSITIVITY OF RECEPTOR

11.19.61.The species screened in to be assessed for the impact are all nocturnally active species, but

there is little evidence regarding their behaviour in response to WTG navigation light (Deakin
et al., 2022). Given that this lighting is significantly less powerful that in the examples given in
Deakin et al. (2022), the sensitivity of these species is conservatively assessed as medium.

SIGNIFICANCE OF EFFECT

11.19.62. The following table summarises the magnitude of the impact, the sensitivity of the species to

any of the potential impact and the significance of this impact to the species.

Table 11-41 Significance of direct distributional (light) responses for offshore species

Receptor Magnitude Sensitivity Significance
Puffin Negligible Medium Negligible
European storm petrel Negligible Medium Negligible
Leaches storm petrel Negligible Medium Negligible

Manx shearwater Negligible Medium Negligible
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11.19.63.In summary, ornithological receptors have medium sensitivities. The magnitude of impact is
predicted to be negligible. All species experience the same significance (negligible), which is
not significant. The impact of lighting from construction is considered to be not significant for
offshore ornithological receptors.

SECONDARY MITIGATION AND RESIDUAL EFFECT

11.19.64.No additional offshore ornithology mitigation is considered necessary because assessed
significances of effect in the absence of further mitigation (beyond the commitments outlined
in Section 11.11 ARE not significant in EIA terms.

DIRECT DISTRIBUTIONAL RESPONSES

ARRAY AREA AND OFFSHORE ECC

11.19.65. Direct distributional responses can occur during the Operation and Maintenance phase from
disturbance from maintenance activities within the Array Area and offshore ECC (including
due to the presence of vessels), as well as from displacement and barrier effects due to
presence of operational infrastructure within the Array Area.

11.19.66.As established under the construction phase assessment, different species will vary in the
levels of susceptibility to disturbance/displacement (Table 11-23). For seabird species that
use marine habitats (for activities such as roosting, foraging, loafing and moulting),
disturbance by project-related infrastructure, maintenance activities and vessel movements
may result in temporary reductions in the extent of habitat available to individuals in which to
undertake these activities, or longer-term exclusion from previously used areas, which is
characterised as displacement. In the most extreme cases these reductions in available
habitat may affect the body condition of individuals in such a way as to increase their mortality
rate.

11.19.67.Potential disturbance / displacement inducing activities within the Array Area and offshore
ECC will include maintenance and repair activities on WTGSs, inter-array cables,
interconnector cables and export cables, as well as the associated vessels and noise from
these activities.

11.19.68.Barrier effects may occur throughout the Operation and Maintenance phase, due to the
presence of operational WTGs within the Array Area causing individuals which choose to
avoid such infrastructure to alter flight pathways where they would otherwise pass close to
WTGs. Such transits around, rather than through, the Array Area may increase overall flight
distances for those individuals, and consequently the energetic demands upon those
individuals. This may arise for migratory birds on their annual migration movements, or for
seabirds during their regular use of the Array Area.

11.19.69.10Fs scoped in for assessment for this impact for the Array Area and offshore ECC are
kittiwake, Sandwich tern, guillemot, razorbill, puffin and gannet; plus shag is scoped in for the
offshore ECC only (Table 11-22).

Landfall area
11.19.70.Disturbance during the Operation and Maintenance phase within the landfall area may occur

to IOFs during maintenance or repair activities if these are required within areas of intertidal
habitat.

11.19.71.10Fs included within this impact for the landfall area are: greylag goose, mallard, eider,
common scoter, goldeneye, oystercatcher, lapwing, ringed plover, curlew, turnstone,
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sanderling, dunlin, purple sandpiper, snipe, redshank, Arctic tern, guillemot, razorbill, red-
throated diver, shag and grey heron (Table 11-22).

MAGNITUDE OF IMPACT

Array Area and offshore ECC - seabirds

11.19.72.Where baseline datasets supported their application, Operations and Maintenance phase

direct distributional response impacts from the Array Area on seabird IOFs were quantified
using the SeabORD tool and / or the matrix approach as described in relation to direct
distributional response impacts within the construction section. However, unlike during
assessment of construction phase impacts, direct distributional response mortality estimates
during the Operation and Maintenance phase were not halved.

11.19.73.The species-specific displacement and mortality rates used in distributional response

matrices as established in the construction phase are summarised in Table 11-42 with values
in bold reflecting evidence-led values referenced in assessment from literature review
summaries as described in relation to direct distributional response impacts within the
construction section.

Table 11-42 Displacement and mortality rates used in distributional impact assessments during operation (rates used
in the assessment are in bold)

Species % of birds displaced % Mortality
(Operations and Maintenance)
Kittiwake 30 1% and 3% (breeding and
non-breeding)
Guillemot 60 3% and 5% (breeding)
1% and 3% (non-breeding)
Razorbill 60 3% and 5% (breeding)
1% and 3% (non-breeding)
Puffin 60 3% and 5% (breeding)
1% and 3% (non-breeding)
Gannet 70 1% and 3% (breeding and

non-breeding)

11.19.74.For each IOF, impacts are presented in terms of mortality to breeding adults from their regional

11.19.75.

11.19.76.

breeding populations. Derivation of direct distributional response impacts to adults from
regional breeding populations from total estimated direct distributional response impacts are
provided in Annex G of the Offshore Ornithology Population Viability Analysis Report (Volume
3, Appendix 11.5).

For the offshore ECC, a qualitative assessment is made from parameters considered pertinent
to disturbance within that area as outlined in Table 11-21.

Where baseline data permits the use of quantitative approaches to describe Operations and
Maintenance phase direct distributional response impact magnitudes, the following accounts
for each IOF summarise values derived from the Offshore Ornithology Distributional
Responses Report (Volume 3, Appendix 11.3). Where baseline data does not permit the use
of quantitative approaches to describe impact magnitude, a qualitative assessment is
provided in the following IOF accounts.
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11.19.77.The mortality for the breeding season from direct distributional effects, as predicted from
SeabORD, is 14.80 adult birds per annum for the Operations and Maintenance phase
(Offshore Ornithology Distributional Responses Report (Volume 3, Appendix 11.3)).

Kittiwake

11.19.78.Predicted mortality arising from direct distributional effects during Operations and
Maintenance activities in the Array Area, using the matrix approach, are summarised in Table
11-43.

Table 11-43 Mean predicted kittiwake breeding adult seasonal mortalities from the regional breeding population from
Operations and Maintenance related direct distributional effects within the Array Area + 2 km buffer

Season Displacement %  Mortality % Mortality (birds)
SeabORD outputs 14.80
Breeding season (excluding 30 1 0.78
colonies modelled in SeabORD) 3 234
Breeding season total 30 1 15.58
3 17.14
Autumn migration 30 1 0.04
3 0.13
Spring migration 30 1 0.72
3 2.15
Non-breeding season total 30 1 0.76
3 2.28
Annual total 30 1 16.34
3 19.42

11.19.79.NatureScot’s preferred approach is to use SeabORD based results where possible (up to a
maximum of 6 colonies), with matrix-based approach used for those colonies not modelled in
SeabORD for breeding season assessments (assessed on 1% mortality rate). Outwith the
breeding season, the matrix-based approach has been used to assess all distributional
responses (assessed on 1% mortality rate). This approach was agreed with NatureScot
(Table 11-2).

11.19.80.The total breeding season kittiwake impact is therefore equal to the sum of SeabORD results
(14.80 breeding adults) and the matrix-based results (for colonies not modelled by SeabORD;
0.78 breeding adults), for a total of 15.58 breeding adults.

11.19.81.In the non-breeding season, the matrix approach predicted an autumn migration mortality and
spring migration mortality of 0.04 and 0.72 breeding adults (originating from the breeding
season regional population) respectively.

11.19.82.The sum of these breeding and non-breeding impacts provides an annual estimated impact
to the regional breeding kittiwake population of 16.34 breeding adults.

11.19.83.To quantify this annual direct distributional impact, the predicted mortality of 16.34 breeding
adults was compared by the regional breeding kittiwake population of 233,139 adults (Table
11-12). The Operations and Maintenance phase project related annual mortality percentage
point change to the breeding regional kittiwake population, compared to the baseline mortality,
is less than 0.001%.

11.19.84.For the Array Area, when considering the increase to baseline mortality that may arise from
direct distributional responses during the Operations and Maintenance phase on the regional
breeding population, the magnitude of impact for kittiwake is negligible.




@e MUIR MHOR

11.19.85. As kittiwake is susceptible to multiple impacts, a PVA screening assessment that includes
both direct distributional mortality and collision related mortality was completed. From this, it
is predicted that the annual percentage point increase in mortality rate is 0.019% (Offshore
Ornithology Population Viability Analysis Report (Volume 3, Appendix 11.5)).

11.19.86.For the Array Area, when considering the increase to baseline mortality that may arise from
all project related impacts during the Operations and Maintenance phase on the regional
breeding population, the magnitude of impact for kittiwake is negligible. It can therefore also
be concluded that impacts related to direct distributional impacts will be negligible.

11.19.87.Kittiwake may also be present within the ECC and therefore potentially exposed to
disturbance arising from cable maintenance activities including vessel related disturbance.
Due to the short-term and spatially restricted nature of the disturbance, impacts on this IOF
are expected to be limited. Individual birds are considered to have substantial available
foraging area surrounding the ECC and will be able to return shortly after vessels have
vacated the area. Therefore, it is considered that the magnitude of impact from direct
distributional responses from Operations and Maintenance phase activities in the ECC is
negligible both alone and in combination with the Array Area.

Sandwich tern

11.19.88. Sandwich tern may occur within the offshore Array Area or immediately surrounding areas
during migratory movements. While no Sandwich tern were recorded during site-specific or
regional DAS, these baseline surveys have a limited capacity to detect migrant Sandwich tern
in the Array Area due to survey timing potentially not coinciding with migratory movements.
However, their complete absence from the surveys does indicate that migratory numbers
within and/or surrounding the Array Area are likely to be very low. As they are a migrant
species (as there is no breeding connectivity for this species), the direct distributional
response to the Array Area would manifest as barrier effects. Barrier effects are likely to have
no measurable energetic consequences in consideration to this long-distance migrant
(Masden et al., 2009). Therefore, it is considered that the magnitude of impact from direct
distributional responses from Operations and Maintenance phase activities in the offshore
Array Area is negligible.

Guillemot
11.19.89. The mortality for the breeding season from distributional effects, as predicted from SeabORD,

is 0.10 adult birds per annum for the Operations and Maintenance phase (Offshore
Ornithology Distributional Responses Report (Volume 3, Appendix 11.3)).

11.19.90.Predicted mortality arising from direct distributional effects during Operations and
Maintenance activities in the Array Area, using the matrix approach, are summarised in Table
11-44.




@e MUIR MHOR

Table 11-44 Mean predicted guillemot breeding adult seasonal mortalities from the regional breeding population from
Operations and Maintenance related direct distributional effects within the Array Area + 2 km buffer

Season Displacement % Mortality % Mortality
SeabORD outputs 0.10
Breeding (excluding colonies 60 3 2.83
modelled in SeabORD) 5 4.71
Breeding season total 60 3 2.93
5 4.81
Non-breeding season total 60 1 34.16
3 102.49
Annual total 60 1 37.09
3/5 107.30

11.19.91. NatureScot’'s preferred approach is to use SeabORD based results where possible (up to a
maximum of 6 colonies), with a matrix-based approach used for those colonies not modelled
in SeabORD for breeding season assessment (assessed on 3% mortality rate). Outwith the
breeding season, the matrix-based approach has been used to assess all distributional
responses (assessed on 1% mortality rate). The total breeding season guillemot impact is
therefore equal to the sum of SeabORD results (0.10 adult birds) and the matrix-based results
(for colonies not modelled by SeabORD; 2.83 adult birds), for a total of 2.93 adult birds per
annum.

11.19.92.In the non-breeding season, the matrix approach estimates a mortality of 34.16 breeding
adults. The sum of these breeding and non-breeding impacts provides an annual estimated
impact to the regional breeding guillemot population of 37.09 breeding adults.

11.19.93.To quantify this annual direct distributional impact, the predicted mortality of 37.09 breeding
adults was compared to the regional breeding guillemot population of 90,866 breeding adults
(Table 11-12). The Operations and Maintenance phase project related annual mortality
percentage point change to the breeding regional guillemot population, compared to the
baseline mortality, is 0.041% (Offshore Ornithology Population Viability Analysis Report
(Volume 3, Appendix 11.5)).

11.19.94.For the Array Area, when considering the baseline mortalities that may arise from direct
distributional responses during the Operations and Maintenance phase on the regional
breeding population, the magnitude of impact for guillemot is considered to have potential to
change the adult annual survival rate. In order to provide context to these potential
consequences of impacts during the Operations and Maintenance phase, a PVA was
completed.

PVA Assessment

11.19.95.PVA was carried out for guillemot using the displacement and mortality rates recommended
for this species in NatureScot guidance (NatureScot, 2023h). Two scenarios are modelled:
the evidence-based approach using the matrix mortality rates described above (3% in the
breeding season and 1% in the non-breeding season); and the higher mortality scenario (5%
in the breeding season and 3% in the non-breeding season). The key output metrics from the
PVA are summarised in Table 11-45. Full details regarding methodology and outputs can be
found in the Offshore Ornithology Population Viability Analysis Report (Volume 3, Appendix
11.5).
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Table 11-45 Summary of key median output metrics for PVA related to guillemot for the Proposed Development
during the 35 years intended lease period

Scenario Unimpacted Impacted CPS CGR
population size Population size

Higher mortality 166,285 158,363 0.952 0.999

Evidence-based 166,285 163,431 0.983 1.000

11.19.96.Burnell et al. (2023) shows that in 1969-1970 there were an estimated 519,461 individuals,
with 943,098 estimated in the 1985-88 census, 1,172,957 in 1998-02 and 810,645 in the 2015-
21 count. Guillemot have been increasing over time, with a downward trend in more recent
years.

11.19.97.With the evidence-based approach, the end population size when the project impact is
considered is slightly lower when compared to the baseline with no project related impact;
resulting in a slight decrease to the CPS. The CGR, however, remained at 1.000. From this it
is concluded that no significant negative effect is predicted from the PVA for the project alone
effects, based upon the 35-year lease of the site, and a magnitude of negligible is established.

11.19.98.Guillemot may also be present within the offshore ECC and therefore potentially exposed to
disturbance arising from cable maintenance activities including vessel related disturbance.
Due to the short-term and spatially restricted nature of the disturbance, impacts on this IOF
are expected to be limited. Individual birds are considered to have substantial available
foraging area surrounding the ECC and will be able to return shortly after vessels have
vacated the area. Therefore, it is considered that the magnitude of impact from direct
distributional responses from Operations and Maintenance phase activities in the ECC is
negligible both alone and in combination with the Array Area.

Razorbill

11.19.99. The mortality for the breeding season from distributional effects, as predicted from SeabORD,
is 1.40 adult birds per annum for the Operations and Maintenance phase (Offshore
Ornithology Distributional Responses Report (Volume 3, Appendix 11.3)).

11.19.100. Predicted mortality arising from direct distributional effects during Operations and
Maintenance activities in the Array Area, using the matrix approach, are summarised in Table
11-46.

Table 11-46 Mean predicted razorbill breeding adult seasonal mortalities from the regional breeding population from
Operations and Maintenance related direct distributional effects within the Array Area + 2 km buffer

Season Displacement Mortality % Mortality
%
SeabORD outputs 1.40
Breeding (excluding colonies modelled in 60 3 5.86
SeabORD) 5 9.77
Breeding season total 60 3 7.26
5 11.17
Autumn Migration 60 1 0.40
3 1.21
Non-breeding 60 1 0.01
3 0.03
Spring Migration 60 1 0.03
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3 0.10

Non-breeding season total 60 1 0.44
3 1.34

Annual total 60 1 7.70
3/5 12.51

11.19.101. NatureScot’'s preferred approach is to use SeabORD based results where possible (up to
a maximum of 6 colonies), with matrix-based approach used for those colonies not modelled
in SeabORD for breeding season assessments (assessed on 3% mortality rate). Outwith the
breeding season, the matrix-based approach has been used to assess distributional
responses (assessed on 1% mortality rate).

11.19.102. The total breeding season razorbill impact is therefore equal to the sum of SeabORD
results (1.40 adult birds) and the matrix-based results (for colonies not modelled by
SeabORD; 5.86 adult birds), for a total of 7.26 adult birds.

11.19.103. In the non-breeding season, the matrix approach predicted an Autumn migration mortality
of 0.40 breeding adults, an over-winter mortality of 0.01 breeding adults and a Spring
migration mortality of 0.03 breeding adults (all of which originate from the breeding season
regional population).

11.19.104. The sum of these breeding and non-breeding impacts provides an annual estimated
impact to the breeding season regional guillemot population of 7.70 breeding adults.

11.19.105. To quantify this annual direct distributional impact, the predicted mortality of 7.70 breeding
adults was compared to the breeding season regional razorbill population of 43,663 breeding
adults (Table 11-12). The Operations and Maintenance phase project related annual mortality
percentage point change to the breeding regional razorbill population, compared to the
baseline mortality, is 0.018.

11.19.106. For the Array Area, when considering the increase to baseline mortality that may arise
from direct distributional responses during the Operations and Maintenance phase on the
regional breeding population, the magnitude of impact for razorbill is negligible.

11.19.107. Razorbill may also be present within the offshore ECC and therefore potentially exposed
to disturbance arising from cable maintenance activities including vessel related disturbance.
Due to the short-term and spatially restricted nature of the disturbance, impacts on this IOF
are expected to be limited. Individual birds are considered to have substantial available
foraging area surrounding the ECC and will be able to return shortly after vessels have
vacated the area. Therefore, it is considered that the magnitude of impact from direct
distributional responses from Operations and Maintenance phase activities in the ECC is
negligible both alone and in combination with the Array Area.

Puffin

11.19.108. The mortality for the breeding season from distributional effects, as predicted from
SeabORD, is 16.2 adult birds per annum for the Operations and Maintenance phase (Offshore
Ornithology Distributional Responses Report (Volume 3, Appendix 11.3)).

11.19.109. Predicted mortality arising from direct distributional effects during Operations and
Maintenance activities in the Array Area, using the matrix approach, are summarised in Table
11-47.
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Table 11-47 Mean predicted puffin breeding adult seasonal mortalities from the regional breeding population from
Operations and Maintenance related direct distributional effects within the Array Area + 2 km buffer

Season Displacement % Mortality % Mortality
SeabORD outputs 16.20
Breeding (excluding colonies 60 3 1.53
modelled in SeabORD) 5 2.55
Breeding season total 60 3 17.73
5 18.75
Non-breeding season total 60 1 5.32
3 15.95
Annual total 60 1 23.05
3/5 34.70

11.19.110. NatureScot’'s preferred approach is to use SeabORD based results where possible (up to
a maximum of 6 colonies), with matrix-based approach used for those colonies not modelled
in SeabORD for breeding season assessments (assessed on 3% mortality rate). Outwith the
breeding season, the matrix-based approach has been used to assess all distributional
responses (assessed on 1% mortality rate).

11.19.111. The total breeding season puffin impact is therefore equal to the sum of SeabORD results
(16.2 adult birds) and the matrix-based results (for colonies not modelled by SeabORD; 1.53
adult birds), for a total of 17.73 adult birds per annum.

11.19.112. In the non-breeding season, the matrix approach predicted an over winter mortality 5.32
adult birds.

11.19.113. The sum of these breeding and non-breeding impacts provides an annual estimated
impact to the regional breeding puffin population of 23.05 breeding adults.

11.19.114. Puffin non-breeding season impacts were not incorporated into the magnitude of impact
assessment because their wide dispersal during the non-breeding season means that birds
present in the non-breeding season are less likely to be part of the regional breeding
population (Furness, 2015). However, even if it is assumed that all 5.32 breeding adults
impacted during the non-breeding season did originate from the regional breeding population
of 262,629 breeding adults, this would only result in a percentage point increase to baseline
mortality of 0.002 under the displacement mortality of 1%. This would not change the outcome
of this magnitude of impact assessment.

11.19.115. To quantify this annual direct distributional impact, the predicted mortality of 17.73
breeding adults was compared to the regional breeding puffin population of 262,629 breeding
adults (Table 11-12). The Operations and Maintenance phase project related annual mortality
percentage point change to the breeding regional puffin population, compared to the baseline
mortality, is less than 0.001%

11.19.116. For the Array Area, when considering the increase to baseline mortality that may arise
from direct distributional responses during the construction phase on the regional breeding
population, the magnitude of impact for puffin is negligible.

11.19.117. Puffin may also be present within the offshore ECC and therefore potentially exposed to
disturbance arising from cable maintenance activities including vessel related disturbance.
Due to the short-term and spatially restricted nature of the disturbance, impacts on this IOF
are expected to be limited. Individual birds are considered to have substantial available
foraging area surrounding the ECC and will be able to return shortly after vessels have
vacated the area. Therefore, it is considered that the magnitude of impact from direct
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distributional responses from Operations and Maintenance phase activities in the ECC is
negligible both alone and in combination with the Array Area.

Gannet

11.19.118. Predicted mortality arising from distributional effect from Operations and Maintenance
activities in the Array Area, using the matrix approach, are summarised in Table 11-48.

Table 11-48 Mean predicted gannet breeding adult seasonal mortalities from the regional breeding population from
Operations and Maintenance related direct distributional effects within the Array Area + 2 km buffer using the matrix

approach
Season Displacement % Mortality % Mortality
Breeding 70 1 2.07
3 6.20
Autumn 70 1 1.80
3 5.40
Spring 70 1 0.29
3 0.88
Annual total 70 1 4.16
3 12.48

11.19.119. Gannet were assessed using the matrix approach. The matrix approach (assessed on 1%
mortality rate) predicted a mortality of 2.07 birds during the breeding season, an autumn
migration mortality of 1.80 breeding adults (originating from the breeding season regional
population) and a spring migration mortality of 0.29 breeding adults (originating from the
breeding season regional population).

11.19.120. The sum of these breeding and non-breeding impacts provides an annual estimated
impact to the breeding season regional gannet population of 4.16 breeding adults.

11.19.121. To quantify the impact that direct distributional impacts may have, the predicted mortality
of 3.90 was compared to the regional breeding gannet population of 458,578 breeding adults
(Table 11-12). From this, it is predicted that the annual percentage point increase in mortality
rate is less than 0.001%.

11.19.122. For the Array Area, when considering the increase to baseline mortality that may arise
from collision during the Operations and Maintenance phase on the regional breeding
population, the magnitude of impact for gannet is negligible.

11.19.123. As gannet is susceptible to multiple impacts, a PVA screening assessment that includes
both direct distributional mortality and collision related mortality was completed. The
Operations and Maintenance phase project related annual mortality percentage point change
to the breeding regional gannet population, compared to the baseline mortality, is 0.002%
(Offshore Ornithology Population Viability Analysis Report (Volume 3, Appendix 11.5)).

11.19.124. For the Array Area, when considering the increase to baseline mortality that may arise
from all project related impacts during the Operations and Maintenance phase on the regional
breeding population, the magnitude of impact for gannet is negligible.

11.19.125. Gannet may also be present within the offshore ECC and therefore potentially exposed to
disturbance arising from cable maintenance activities including vessel related disturbance.
Due to the short-term and spatially restricted nature of the disturbance, impacts on this IOF
are expected to be limited. Individual birds are considered to have substantial available
foraging area surrounding the ECC and will be able to return shortly after vessels have
vacated the area. Therefore, it is considered that the magnitude of impact from direct
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distributional responses from Operations and Maintenance phase activities in the ECC is
negligible both alone and in combination with the Array Area.

Shag

11.19.126. Shag may also be present within the offshore ECC and therefore potentially exposed to
disturbance arising from cable maintenance activities including vessel related disturbance.
Due to the short-term and spatially restricted nature of the disturbance, impacts on this IOF
are expected to be limited. Individual birds are considered to have substantial available
foraging area surrounding the offshore ECC and will be able to return shortly after vessels
have vacated the area. Therefore, it is considered that the magnitude of impact from direct
distributional responses from Operations and Maintenance phase activities in the offshore
ECC is negligible.

Array Area and offshore ECC - migratory non-seabird species

11.19.127. Migratory species travel large distances and, due to various factors such as weather, may
have variable flight paths/distances. Whilst it is possible some species may experience barrier
effects from the turbines, the small additional distance they may need to fly to avoid the Array
Area is not expected to cause a significant energetic change that may result in mortality
(Masden et al., 2009). Additionally, due to the size of the migration corridors that species use
(Woodward et al., 2023), it is likely that there will be very minimal overlap with the Array Area
and therefore a limited chance of causing a barrier effect.

11.19.128. Therefore, itis considered that the magnitude of impact from direct distributional responses
is negligible.

11.19.129. There is no route to impact for the offshore ECC to result in direct distributional responses
for migratory IOFs.

Landfall area

11.19.130. An assessment relating to the peak counts of relevant IOFs compared to their regional
populations was completed during the construction phase assessment (Table 11-30). From
this it was concluded that it is unlikely that all individuals will display disturbance responses,
and of those that are disturbed, that disturbance activities may affect demographic rates in
any measurable way. This exercise demonstrated that given the localised and short-term
nature of impact related activities, that minimal individuals from a regional population are
present and that for all IOFs a <0.01 percentage point change to the regional population has
been predicted.

11.19.131. Additionally, as Operations and Maintenance phase of this impact is to be significantly
lesser than the construction counterpart and given the wider availability of habitat, an impact
of negligible magnitude has been concluded for all IOFs for the landfall area during Operations
and Maintenance.
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SENSITIVITY OF RECEPTOR
Array Area and offshore ECC - seabirds

11.19.132. The sensitivities of seabird species to disturbance, displacement and barrier effects are
outlined within Table 11-23. Where species have been identified as having “low” or “negligible”
sensitivity, they have been scoped out from subsequent assessment.

Array Area - migratory non-seabird species

11.19.133. As per the Offshore Ornithology CRM report (Volume 3, Appendix 11.2), a comparison of
migration pathway widths to the width of the Array Area has been undertaken as part of a
gualitative assessment. As migratory pathway widths are much greater than the maximum
width of the Array Area, it is considered that only very small proportions of migratory
populations may pass through the Array Area during migration periods. Consequently, direct
distributional responses in the form of barrier effects are considered to, at most, potentially
impact only a small proportion of migratory non-seabird IOF populations. Therefore, it is
considered that migratory non-seabirds have a low sensitivity to direct distributional response
impacts in the Operations and Maintenance phase and are scoped out of subsequent
assessment.

Landfall area

11.19.134. The sensitivities of intertidal species to disturbance are outlined within Table 11-23. Where
species have been identified as having “low” or “negligible” sensitivity, they will be scoped out
from subsequent assessment.

SIGNIFICANCE OF EFFECTS
Array Area and offshore ECC — seabirds and migratory non-seabirds

11.19.135. Table 11-49, below, summarises direct distributional response impact magnitudes and the
sensitivity of each |IOF to those impacts. From these, following the approach outlined in Table
11-19, the significance of effect for each IOF is determined.

Table 11-49 Significance of direct distributional responses (disturbance, displacement and barrier effects) for offshore
species

Receptor/Location Magnitude Sensitivity Significance
Kittiwake Negligible Medium Negligible
Sandwich tern Negligible Medium Negligible
Guillemot Negligible Medium Negligible
Razorbill Negligible Medium Negligible
Puffin Negligible Medium Negligible
Gannet Negligible Medium Negligible
Shag Negligible Medium Negligible

11.19.136. The greatest magnitude of impact on all IOFs from direct distributional responses from
Operational and Maintenance phase activities in the Array Area is low, with the sensitivity of
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the receptors as medium. The effect will, therefore, be of negligible significance for all IOFs
except for guillemot, where it is of minor significance, none of which is significant in EIA terms.

Landfall area

11.19.137. Table 11-50, below, summarises direct distributional response impact magnitudes and the
sensitivity of each IOF to those impacts. From these, following the approach outlined in Table
11-19, the significance of effect for each IOF is determined.

Table 11-50 Significance of direct distributional responses (disturbance) for intertidal species

Receptor Magnitude Sensitivity Significance
Greylag goose Negligible Medium Negligible
Mallard Negligible Medium Negligible
Eider Negligible High Negligible
Common scoter Negligible High Negligible
Goldeneye Negligible High Negligible
Oystercatcher Negligible Medium Negligible
Lapwing Negligible Medium Negligible
Ringed plover Negligible Medium Negligible
Curlew Negligible High Negligible
Turnstone Negligible Medium Negligible
Sanderling Negligible Medium Negligible
Dunlin Negligible Medium Negligible
Purple sandpiper Negligible Low/medium Negligible
Snipe Negligible High Negligible
Redshank Negligible High Negligible
Arctic tern Negligible Medium Negligible
Guillemot Negligible Low/medium Negligible
Razorbill Negligible Low/medium Negligible
Red-throated diver Negligible High Negligible
Shag Negligible Medium Negligible
Grey heron Negligible Medium Negligible

11.19.138. The magnitude of impact on all IOFs from direct distributional responses from Operational
and Maintenance phase activities in the landfall area is negligible, with the sensitivity of the
receptors varying from low/medium to high. The effect will, therefore, be of negligible
significance for all IOFs, which is not significant in EIA terms.

SECONDARY MITIGATION AND RESIDUAL EFFECT

11.19.139. No additional Offshore Ornithology mitigation is considered necessary because the likely
effect in the absence of further mitigation (beyond the commitments outlined in Section 11.11)
is not significant in EIA terms.

INDIRECT DISTRIBUTIONAL RESPONSES

11.19.140. There is the potential that impacts during the operation and maintenance phase to prey
species and/or their habitat then cause indirect distributional responses to offshore
ornithological receptors. This could be due to impacts such as permanent habitat loss and/or
disturbance (i.e. turbine anchoring in the Array Area or vessels conducting cable
maintenance), electro-magnetic fields (EMF) from live cables, or effects from underwater
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noise (produced by operating turbines) affecting prey species. An alteration or reduction in
habitat that supports seabird prey species may result in a reduced capacity of that habitat to
house or produce seabird prey species, ultimately reducing the potential abundance of food
within the impacted areas. EMF has the potential to alter the behaviour of prey species which
may affect seabirds’ ability to pursue prey.

11.19.141. As per Volume 2, Chapter 10 (Fish and Shellfish Ecology), the following prey species
(relevant to offshore IOFs) have been identified as potentially vulnerable to operation and
maintenance related impacts; demersal fish (including sandeel species), herring, pelagic
spawning species (such as cod), shellfish (such as brown crab), and diadromous fish (such)
as Atlantic salmon). As per Volume 2, Chapter 9 (Benthic, Subtidal and Intertidal Ecology), a
variety of species and habitats were assessed, including prey species (relevant to intertidal
IOFs) such as Bathyporeia spp. (amphipods) and Nephtys spp. (catworms) were also
identified as potentially vulnerable.

11.19.142. IOFs considered in assessment of this impact for the Array Area are: kittiwake, common
gull, great black-backed gull, herring gull, less black-backed gull, Arctic tern, great skua,
guillemot, razorbill, puffin, European storm petrel, Leach’s storm petrel, fulmar, Manx
shearwater and gannet.

11.19.143. IOFs considered in assessment of this impact for the offshore ECC are: kittiwake, common
gull, great black-backed gull, herring gull, less black-backed gull, Sandwich tern, common
tern, Arctic tern, great skua, guillemot, razorbill, puffin, European storm-petrel, Leach’s storm
petrel, fulmar, Manx shearwater, gannet, and shag.

11.19.144. |10Fs considered in assessment of this impact for the landfall area are: greylag goose,
mallard, eider, common scoter, long-tailed duck, goldeneye, oystercatcher, lapwing, ringed
plover, curlew, turnstone, sanderling, dunlin, purple sandpiper, snipe, redshank, kittiwake,
black-headed gull, common gull, great black-backed gull, herring gull, Sandwich tern,
common tern, Arctic tern, guillemot, razorbill, red-throated diver, gannet, shag, and grey
heron.

MAGNITUDE OF IMPACT

11.19.145. As per Volume 2, Chapter 9 (Benthic, Subtidal and Intertidal Ecology), impacts that could
affect prey species include permanent and/or long-term habitat loss/alteration due to the
addition of infrastructure to the area, temporary habitat disturbance, colonisation of hard
substrates, risk of introduction and/or spreading of INNS particularly due to the presence of
infrastructure and vessel movement (e.g., ballast water) which may affect benthic ecology,
Indirect effects on benthic ecology from electromagnetic fields (EMF) generated by dynamic
cables and changes in physical processes resulting from the presence of the Proposed
Development subsea infrastructure e.g., scour effects, changes in wave/tidal current regimes
and resulting effects on sediment transport. The effect significance for these impacts was
determined to range from negligible to minor, none of which is significant in EIA terms.

11.19.146. As per Volume 2, Chapter 10 (Fish and Shellfish Ecology), impacts that could affect prey
species include permanent and/or long-term habitat loss/alteration due to the addition of
infrastructure to the area, emf impacts arising from cables during operational phase, ghost
fishing due to lost fishing gear becoming entangled in installed infrastructure, introduction of
new hard substrates and potential for fish aggregation and UWN and vibration from
operational WTGs and vessels. The effect significance for these impacts was determined to
range from negligible to minor, none of which is significant in EIA terms.

11.19.147. With no significant effects arising from the fish and shellfish or benthic magnitudes, the
significance conclusion (a maximum of minor) has been equated to magnitude for IOFs.




@e MUIR MHOR

Therefore, it is considered that the magnitude of impact from indirect distributional responses
from operation and maintenance phase activities is low (minor's equivalency as per Table
11-19).

SENSITIVITY OF RECEPTOR

11.19.148. As demonstrated above, activities in the operation and maintenance period have the
potential to alter the availability and/or behaviour of prey species within the offshore and
intertidal ornithology study area. However, seabird and intertidal species are not extreme
specialist foragers and have a range of prey species they can target (Del Hoyo et al. 1992) or
have foraging ranges of such size that they can forage in alternative locations.

11.19.149. Due to this, the sensitivity of each IOF to indirect distributional responses arising from
impacts on prey during operation and maintenance is considered to be low.

SIGNIFICANCE OF EFFECT

11.19.150. The following table summarises the magnitude of the impact, the sensitivity of the species
to any of the potential impact and the significance of this impact to the species.

Table 11-51 Significance of indirect effects through prey impacts

Receptor Magnitude Sensitivity Significance
Intertidal birds Low Low Negligible
Sea birds Low Low Negligible

11.19.151. In summary, intertidal and offshore ornithological receptors have low sensitivities. The
magnitude of impact is predicted to be negligible. All species experience the same
significance (negligible), which is not significant. The impact of indirect distributional
responses from prey affects during Operations and Maintenance is considered to be not
significant for offshore and intertidal ornithological receptors.

SECONDARY MITIGATION AND RESIDUAL EFFECT

11.19.152. No additional offshore ornithology mitigation is considered necessary because assessed
significances of effect in the absence of further mitigation (beyond the commitments outlined
in Section 11.11 are not significant in EIA terms.

11.20. DECOMMISSIONING

11.20.1. In line with the Energy Act (2004), a decommissioning programme is to be produced prior to
the construction of the project. It is anticipated that the WTGs and their floating foundations
will be removed in a reversal of their installation process, with the same anticipated for the
OSP. Mooring lines for the foundations will also be removed along with all infrastructure above
the seabed. For the inter-array, interconnector and export cables, the decommissioning
options for the cables will be discussed with statutory and non-statutory stakeholders to
ensure any potential impacts are minimised. This could include sections of the cable being
left in-situ to avoid unnecessarily disturbing the seabed but will be agreed with the relevant
stakeholders.
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DIRECT DISTRIBUTIONAL RESPONSES

ARRAY AREA AND OFFSHORE ECC

11.20.2.

11.20.3.

Decommissioning activities such as the removal or WTGs has the potential to cause
disturbance and displacement impacts to IOFs within the Array Area and offshore ECC. It may
be decided that a greater environmental impact would be caused by removal of infrastructure
components and therefore some may be left in-situ, reducing the impact of this phase. The
predicted magnitude and significance of this impact is considered to be of similar or lesser
scale to that presented in the construction phase.

Disturbance and displacement were assessed as being of negligible significance for all IOFs,
which is not significant in EIA terms for the construction phase, therefore it is concluded to be
of negligible significance for all 10Fs, which is not significant in EIA terms for the
decommissioning phase.

Landfall area

11.20.4.

11.20.5.

Decommissioning activities such as the removal of the export cables as they come ashore
has the potential to cause disturbance impacts to I0Fs within the landfall area. It may be
decided that a greater environmental impact would be caused by removal of infrastructure
components and therefore some may be left in-situ, reducing the impact of this phase. The
predicted magnitude and significance of this impact is considered to be of similar or lesser
scale to that presented in the construction phase.

Disturbance and displacement were assessed as being of negligible significance for all IOFs,
which is not significant in EIA terms for the construction phase, therefore it is concluded to be
of negligible significance for all 10Fs, which is not significant in EIA terms for the
decommissioning phase.

INDIRECT EFFECTS THROUGH PREY IMPACTS

11.20.6.

11.20.7.

Decommissioning activities have the potential to disturb benthic and fish species, through
direct removal/loss of habitat and increased levels of suspended sediments. These may either
remove or alter how prey species are distributed within the Array Area, offshore ECC and
landfall area. These effects have the potential to alter the availability of food for ornithology
receptors, therefore potentially reducing survival and reproductive fitness. It may be decided
that a greater environmental impact would be caused by removal of infrastructure components
and therefore some may be left in-situ, reducing the impact of this phase. The predicted
magnitude and significance of this impact is considered to be of similar or lesser scale to that
presented in the construction phase.

Indirect effects through prey impacts were assessed as being of negligible significance for all
IOFs, which is not significant in EIA terms for the construction phase, therefore it is concluded
to be of negligible significance for all 10Fs, which is not significant in EIA terms for the
decommissioning phase.
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OFFSHORE WIND FARM
11.21. PROPOSED MONITORING

11.21.1. No offshore and intertidal ornithology monitoring is proposed to test the predictions made
within the assessment of likely significant effects on offshore and intertidal ornithology
receptors as no likely significant effects were predicted during construction, O&M and
decommissioning phases of the Proposed Development.

11.21.2. Regardless of the above, the Developer has been working with NEEOG to carry out seabird
colony monitoring such as:

e Colony counts undertaken in 2023 and 2024, and planned to continue in 2025;

e Validation of use of drone surveys to carry out colony counts at the East Caithness
Cliffs SPA; and

¢ Funding of tagging being undertaken by RSPB between 2023 and 2023.

11.21.3. The Developer will engage with MD-LOT, NatureScot, and other relevant key stakeholders to
identify and contribute to targeted and proportionate regional or strategic monitoring to better
understand the environmental effects of offshore wind taking account of known evidence gaps
as set out in Evidence Maps published through the Scottish Marine Energy Research
(ScotMER) forum or any successor programme formed to facilitate these research interests,
or any developer-led regional groups. This monitoring commitment will be secured in the
Section 36 Consent and/or Marine Licence via the requirement for a Project Environmental
Monitoring Plan (PEMP).

11.22. WHOLE PROJECT ASSESSMENT

11.22.1. The Proposed Development’s infrastructure and activities are the focus of this EIAR.
However, where the potential exists for onshore elements of the Project (the onshore
infrastructure landward of MLWS) to impact the offshore receptors, these have been identified
and assessed below in the Whole Project Assessment (WPA).

11.22.2. A separate onshore EIAR is being prepared which will provide a description of the onshore
elements of the Project landward of MLWS, and an assessment of the associated likely
significant effects.

11.23. CONSTRUCTION

11.23.1. There are IOFs that were assessed for the landfall area in Section 11.17 that were also
assessed as part of onshore components of the Proposed Development. The significance of
all impacts for these IOFs were negligible for the Offshore Project, and negligible for the
Onshore Project. It is considered that the interactions of these impacts will not result in any
increase in significance during the construction phase.

11.24. OPERATION AND MAINTENANCE

11.24.1. There are IOFs that were assessed for the landfall area in Section 11.17 that were also
assessed as part of onshore components of the Proposed Development. The significance of
all impacts for these 10Fs were negligible for the Offshore Project, and negligible for the
Onshore Project. It is considered that the interactions of these impacts will not result in any
increase in significance during the operation and maintenance phase.
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11.25. DECOMMISSIONING

11.25.1. There are IOFs that were assessed for the landfall area in Section 11.17 that were also
assessed as part of onshore components of the Proposed Development. The significance of
all impacts for these I0Fs were negligible for the Offshore Project, and negligible for the
Onshore Project. It is considered that the interactions of these impacts will not result in any
increase in significance during the decommissioning phase.
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11.26. CUMULATIVE EFFECTS ASSESSMENT
CEA METHODOLOGY

11.26.1. CEA considers impacts associated with the Proposed Development together with other
relevant plans and projects, with cumulative effects defined as the combined impact of those
relevant plans and projects upon a single receptor. Further details of the CEA methodology
are provided in Volume 1, Chapter 4 (EIA Methodology).

11.26.2. Plans and projects were considered as relevant for CEA by way of a screening process which
is detailed in Volume 3, Appendix 6.2 (Offshore Cumulative Effects). Plans and projects
considered during this screening process were those within the CEA study area, which in
relation to ornithological receptors, was defined as the area within the mean maximum
foraging rage of gannet (plus one standard deviation - a radius of 509.4 km (Woodward et al.,
2019)) around the Array Area and offshore ECC. Plans and projects within this CEA study
area, but within the Irish Sea, were considered not relevant and screened out of CEA during
the screening process on account that by sea distances (i.e. distances as flown by seabird
receptors and not passing over land) are considerably greater than the mean maximum
foraging range of gannet (plus one standard deviation).

11.26.3. Among the plans and projects considered within the CEA study area, it should be noted that
the potential for developments to contribute to cumulative impacts is dependent on the
potential of those plans and projects to ultimately become operational. As such, a tiered
approach is used during CEA to allow for incorporation of variation in the certainty of
development contributions to cumulative impacts. This tiered approach is as follows:

e Tier 1 — The whole project (both onshore and offshore elements), combined with
plans/projects which have become operational since the baseline characterisation of
the Project, operational projects that have an ongoing impact, plus those that are
consented and are yet to be constructed or under construction;

e Tier 2 — All plans/projects assessed under Tier 1, plus those projects that have
submitted a Scoping Report or those pending determination following a submitted
application; and

e Tier 3 — All plans/projects assessed under Tier 2, plus those projects that are not
currently in the planning system but are likely to enter the planning system in the near
future (e.g., Agreement for Lease (AfL) or projects at feasibility / early design stages)
where information is available to inform the cumulative assessment and there is
sufficient data confidence.

11.26.4. Relevant Tier 1 and Tier 2 projects are screened in for consideration in CEA and information
for these sites is provided in Table 11-52. All relevant Tier 1 and Tier 2 projects screened in
for consideration in CEA are offshore wind and wave/tidal energy developments. No relevant
Tier 1 or Tier 2 projects were screened in for inclusion in CEA for the following types of
projects: oil and gas activities, subsea cables, disposal sites, and aggregate extraction.
Information relating to Tier 1 and Tier 2 projects which are not screened in for consideration
in CEA is provided in Volume 3, Appendix 6.2 (Offshore Cumulative Effects).

11.26.5. In consideration of the wave and tidal projects listed as Tier 1 and Tier 2 projects, these are
not included in the CEA as the potential for distributional responses is considered to be very
low (Long, 2017) and spatial footprints of devices are generally small (Fox et al., 2018).




11.26.6.

11.26.7.

11.26.8.

11.26.9.
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Tier 3 projects are not in the planning system, and as such, not all will achieve approval or
become operational; these projects are therefore less likely to contribute to cumulative
impacts. Additionally, there is insufficient information regarding the project (i.e. design
parameters, baseline ornithological conditions, etc.) to determine a realistic magnitude of
impact that a project may have. Consequently, no Tier 3 projects are screened in for
consideration in CEA. Information relating to Tier 3 projects is provided in Volume 3, Appendix
6.2 (Offshore Cumulative Effects).

The impacts included as part of the CEA are listed in Table 11-53, with a rationale for those
that are excluded. The impacts considered as part of the CEA are therefore direct
distributional responses and collision.

NatureScot advice (Table 11-2) is for a species to be considered as part of the CEA if the
project-only impact is 0.2 mortalities per year (i.e. an average of 1 mortality every 5 years).
The species considered are therefore kittiwake, herring gull, guillemot, razorbill, puffin, and
gannet. All other species are assessed to have an annual impact arising from the Proposed
Development attributable to the regional population of less than 0.2 mortalities per year.

The impact values feeding into the cumulative assessments for these two impacts (direct
distributional responses and collision) have been derived from a project undertaken on behalf
of East and Northeast ScotWind developers (Royal HaskoningDHV, 2024). The purpose of
this project was to produce a cumulative baseline that could be used for all East and Northeast
ScotWind projects so that a consistent approach was being used, given that the CEF was not
published in time for this application.

11.26.10.This baseline (Royal HaskoningDHV, 2024) used an approach agreed by NatureScot for

Berwick Bank (2022). The values were taken as provided by Royal HaskoningDHV (2024) in
order to be consistent with other East and Northeast ScotWind projects. Impact values for the
Ossian project (Ossian Offshore Wind Farm Limited (2024)) were added to this dataset as
these were published after Royal HaskoningDHV (2024).

11.26.11. The following should also be noted:

¢ Royal HaskoningDHV (2024) used values for the West of Orkney offshore wind farm
which were taken from the 2023 EIA (Offshore Wind Power Limited, 2023), and these
were used as these were the publicly available data available at the time of
assessment. Subsequent advice was provided by MD-LOT (Table 11-2) that updated
values for West of Orkney offshore wind farm should be used instead and if these could
not be accessed (due to not yet being in the public domain) then a qualitative
assessment should be undertaken instead. This advice was provided after the
cumulative baseline was collated and the PVAs were run, so the 2023 numbers have
been used as being the impact numbers in the public domain at the time. A qualitative
assessment has been made of the changes in the impact values between the original
and updated submission — it is considered that the small increases will not result in a
change in assessment conclusions once they are apportioned to specific SPAs per the
Royal HaskoningDHV (2024) approach.

e PVAs to inform the CEA were carried out with and without Berwick Bank, following
NatureScot advice (Table 11-2). A decision was made that Green Volt should be
included with Berwick Bank, and was excluded from the models that also excluded
Berwick Bank; i.e. PVAs were run with and without both Berwick Bank and Green Volt.
This decision was based on the Green Volt consent decision letter (MD-LOT, 2024)
whereby it is specifies in paragraph 20 that the consent decision for Green Volt was
based on the PVAs that excluded Berwick Bank since “if Berwick Bank is consented,
the effects from Berwick Bank on these species/sites will be compensated for and on
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this basis they were not considered in the in-combination assessment for the
Development® (MD-LOT, 2024). Green Volt was grouped with Berwick as it was also
consented with compensation measures in place, so it is assumed that a similar
decision will be made by MD-LOT.

The collision impact numbers used for Berwick Bank are those based on the maximum
monthly densities of birds in flight, which was the scoping advice given for that project
at the time.

There are additional offshore wind farms included in Royal HaskoningDHV (2024) that
are outwith the CEA study area; these have been included in order to be consistent
with other East and Northeast ScotWind projects. These projects are East Anglia (1, 1
North, 2 and 3), Five Estuaries, Galloper, Great Gabbard, Kentish Flats, London Array,
Norfolk Vanguard, North Falls, and Rampion.

Advice provided by NatureScot on 11 October 2024 that updates to the estimates of
Royal HaskoningSHV (2024) did not require updating further ahead of use by NEEOG
projects.

11.26.12.As described in Table 11-54, two potential impacts are considered to have the potential to
result in cumulative effects: Direct distributional response impacts and collision impacts. Six
seabird IOFs are identified as having the potential to experience cumulative effects to their
regional populations in relation to one or both of these impacts:

Guillemot, razorbill and puffin may experience cumulative effects from direct
distributional response impacts;

Herring gull may experience cumulative effects from collision impacts; and

Kittiwake and gannet may experience cumulative effects from both direct distributional
response and collision impacts.

11.26.13.Cumulative Effect Assessment is therefore organised with regard to the above three species
groupings.




Table 11-52 Other relevant Plans and Projects screened into the Offshore Ornithology CEA.
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Plan/Project Summary Status Distance from Distance from ECC  Construction dates Operational by Summary of interaction with Proposed
Array Area (km) (km) (if relevant) (if relevant) Development

Tier 1

Offshore Wind Projects and cabling

Aberdeen 11 wind turbines at a capacity of Operational 77.49 31.22 N/A Up to 2045 Cumulative impacts may occur during all

Offshore Wind ~ 96.8MW phases of the Proposed Development.

Farm

Beatrice 84 wind turbines at a capacity of 588 Operational 150.21 96.83 N/A Up to 2044 Cumulative impacts may occur during all

Offshore Wind MW phases of the Proposed Development.

Farm

Berwick Bank Up to 307 wind turbines with a Planning 110.04 107.31 2025 - 2033 2034 onwards Cumulative impacts may occur during all

Offshore Wind  capacity of up to 4.1 GW phases of the Proposed Development, if

Farm (BB) consenting (although it is considered that all

impacts would be compensated for).

Blyth Demo Up to 15 wind turbines at a capacity Operational 250.47 256.15 N/A Up to 2044 Cumulative impacts may occur during all

Phase 1 of 41.5 MW phases of the Proposed Development.

Blyth Up to 5 floating wind turbines at a Construction 241.48 246.85 2024 2025 - 2050 Cumulative impacts may occur during all

Demonstration  capacity of 58.4 MW phases of the Proposed Development.

Site

Culzean Pilot 1 floating wind turbine at a capacity Consented 139.18 158.05 2025 2025 onwards Cumulative impacts may occur during all

Offshore Wind  of 3MW phases of the Proposed Development.

Farm

Dogger Bank Up to 95 wind turbines with no Construction 308.00 327.02 2024 2025 onwards Cumulative impacts may occur during all

Offshore Wind maximum generating capacity phases of the Proposed Development.

Farm — Creyke

Beck A

Dogger Bank Up to 95 wind turbines with no Construction 280.32 299.46 2024 2025 onwards Cumulative impacts may occur during all

Offshore Wind maximum generating capacity phases of the Proposed Development.

Farm — Creyke

Beck B

Dogger Bank Up to 100 turbines at a capacity of Construction 294.73 314.95 2024 - 2025 2026 - 2061 Cumulative impacts may occur during all

Offshore Wind ~ 1400MW phases of the Proposed Development.

Farm — Teeside

B (Sofia)

Dogger Bank C  Up to 87 wind turbines with no Construction 310.56 331.22 2024 - 2025 2026 onwards Cumulative impacts may occur during all

Offshore Wind ~ maximum generating capacity phases of the Proposed Development.

Farm — Teeside

A

Dudgeon 67 wind turbines at a capacity of 402 Operational 463.06 479.91 N/A Up to 2042 Cumulative impacts may occur during all

Offshore Wind MW phases of the Proposed Development.

Farm

Dudgeon Up to 30 wind turbines at a capacity Consented 456.47 473.02 2025 - 2028 2029 onwards Cumulative impacts may occur during all

Extension of 402 MW phases of the Proposed Development.

Forthwind 1 wind turbine at a capacity of 20MW Consented 196.07 167.92 N/A N/A Cumulative impacts may occur during all

demo Offshore phases of the Proposed Development.

Wind Farm

Green Volt Up to 35 floating wind turbines at a Consented 36.26 35.64 2025-2027 2028 onwards Cumulative impacts may occur during all

Offshore Wind  capacity of 560 MW phases of the Proposed Development

Farm (GV) (although it is considered that all impacts

would be compensated for).
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Plan/Project Summary Status Distance from Distance from ECC  Construction dates Operational by Summary of interaction with Proposed
Array Area (km) (km) (if relevant) (if relevant) Development

Hornsea 174 wind turbines at a capacity of Operational 399.22 417.29 N/A Up to 2044 Cumulative impacts may occur during all

Project One 1,200 MW phases of the Proposed Development.

Offshore Wind

Farm

Hornsea 165 wind turbines at a capacity of Operational 390.12 407.76 N/A Up to 2047 Cumulative impacts may occur during all

Project Two 1,300 MW phases of the Proposed Development.

Offshore Wind

Farm

Hornsea Up to 231 wind turbines with no Consented 409.02 427.91 2025 -2029 2030 onwards Cumulative impacts may occur during all

Project Three maximum generating capacity phases of the Proposed Development.

Offshore Wind

Farm

Hornsea Up to 180 wind turbines at a capacity Consented 360.50 377.39 2025 - 2028 2029 onwards Cumulative impacts may occur during all

Project Four of 2,600 MW phases of the Proposed Development.

Offshore Wind

Farm

Humber 73 wind turbines at a capacity of 219 Operational 411.89 426.86 N/A Up to 2040 Cumulative impacts may occur during all

Gateway MW phases of the Proposed Development.

Offshore Wind

Farm

Hywind 5 wind turbines at a capacity of 30 Operational 35.56 0.06 N/A Up to 2042 Cumulative impacts may occur during all

Offshore Wind ~ MW phases of the Proposed Development.

Farm

Inch Cape Up to 72 wind turbines with no Construction 125.84 105.72 2024 - 2025 2026 onwards Cumulative impacts may occur during all

Offshore Wind ~ maximum generating capacity phases of the Proposed Development.

Farm

Inner Dowsing 27 wind turbines at a capacity of Operational 463.75 478.72 N/A 2009 onwards Cumulative impacts may occur during all

Offshore Wind ~ 97.2MW phases of the Proposed Development.

Farm

Kincardine 6 wind turbines at a capacity of Operational 78.38 54.12 N/A Up to 2046 Cumulative impacts may occur during all

Offshore Wind ~ 50MW phases of the Proposed Development.

Farm

Lincs Offshore 75 wind turbines at a capacity of 270 Operational 460.45 475.59 N/A Up to 2037 Cumulative impacts may occur during all

Wind Farm MW phases of the Proposed Development.

Lynn Offshore 27 wind turbines at a capacity of Operational 471.05 485.99 N/A 2009 onwards Cumulative impacts may occur during all

Wind Farm 97.2MW phases of the Proposed Development.

Methil Demo 1 wind turbine at a capacity of 7MW Operational 196.02 167.50 N/A 2014 onwards Cumulative impacts may occur during all

Offshore Wind phases of the Proposed Development.

Farm

Moray East 100 wind turbines at a capacity of Operational 131.63 79.87 N/A 2024 onwards Cumulative impacts may occur during all

Offshore Wind 950 MW phases of the Proposed Development.

Farm

Moray West Up to 60 wind turbines with no Construction 144.31 87.53 2024 2025 onwards Cumulative impacts may occur during all

Offshore Wind ~ maximum generating capacity phases of the Proposed Development.

Farm

Neart Na Up to 54 wind turbines with no Construction 150.54 134.89 2024 2025 onwards Cumulative impacts may occur during all

Gaoithe maximum generating capacity phases of the Proposed Development.

Offshore Wind

Farm

Norfolk Boreas  Up to 158 wind turbines with no Consented 508.31 527.57 2025 - 2029 2030 onwards Cumulative impacts may occur during all

Offshore Wind

maximum generating capacity

phases of the Proposed Development.
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Plan/Project Summary Status Distance from Distance from ECC  Construction dates Operational by Summary of interaction with Proposed
Array Area (km) (km) (if relevant) (if relevant) Development
Farm
Ossian Up to 265 floating wind turbines at a Planning 51.38 62.42 2031 - 2034 2034 onwards Cumulative impacts may occur during all
Offshore Wind  capacity of 3.6 GW phases of the Proposed Development, if
Farm consented.
Pentland Up to 10 floating wind turbines with Construction 224.99 171.38 2024 — 2025 2026 onwards Cumulative impacts may occur during all
Floating no maximum generating capacity phases of the Proposed Development.
Offshore Wind
Farm
Race Bank 91 wind turbines at a capacity of 573 Operational 453.42 469.18 N/A Up to 2043 Cumulative impacts may occur during all
Offshore Wind MW phases of the Proposed Development.
Farm
Sandbank 72 wind turbines at a capacity of Operational 503.54 524.48 N/A 2017 onwards Cumulative impacts may occur during all
Offshore Wind ~ 288MW phases of the Proposed Development.
Farm
Seagreen 114 wind turbines at a capacity of Operational 96.32 89.12 N/A Up to 2048 Cumulative impacts may occur during all
Phase 1 1,075 MW phases of the Proposed Development.
Offshore Wind
Farm
Sheringham Up to 88 turbines at a capacity of Operational 474.64 490.89 N/A Up to 2037 Cumulative impacts may occur during all
Shoal Offshore ~ 317MW. phases of the Proposed Development.
Wind Farm
Sheringham Up to 27 turbines at a capacity of Consented 467.07 483.40 2025 - 2028 2029 onwards Cumulative impacts may occur during all
Shoal 317 MW. phases of the Proposed Development.
Extension
Teeside 62 turbines at a capacity of 27 MW. Operational 301.98 311.08 N/A Up to 2038 Cumulative impacts may occur during all
Offshore Wind phases of the Proposed Development.
Farm
Triton Knoll 90 wind turbines at a capacity of 860 Operational 431.51 447.27 N/A Up to 2047 Cumulative impacts may occur during all
Offshore Wind MW phases of the Proposed Development.
Farm
West of Orkney  Up to 125 wind turbines at a capacity Planning 243.82 193.71 2028 - 2031 2032 onwards Cumulative impacts may occur during all
Offshore Wind  of 2,250 MW phases of the Proposed Development, if
Farm consented.
Westermost 35 wind turbines at a capacity of 210 Operational 392.23 406.87 N/A Up to 2040 Cumulative impacts may occur during all
Rough Offshore MW phases of the Proposed Development.
Wind Farm
Wave and Tidal Projects
Bluemull Sound 6 turbines at a capacity of 600 kW Operational 358.30 352.10 N/A Up to 2038 Project timeframes overlap, but impacts are
Tidal Array considered to be too low for cumulative
impacts to be considered quantitatively.
Deer Sound Tidal turbine at a capacity of 2MW Operational 205.30 166.11 N/A Up to 2047 Project timeframes overlap, but impacts are
Tidal Array considered to be too low for cumulative
impacts to be considered quantitatively.
EMEC Blllia Test tidal energy site at a capacity of Operational 226.40 180.20 N/A 2003 onwards Project timeframes overlap, but impacts are
Crooo Wave 1MW considered to be too low for cumulative
Energy impacts to be considered quantitatively.
EMEC Fall of Tidal test site at the Fall of Warness. Operational 219.60 183.05 N/A 2007 onwards Project timeframes overlap, but impacts are

Warness Tidal
Array

8 cabled test berths at various
depths in an approximately 8 km?
area

considered to be too low for cumulative
impacts to be considered quantitatively.
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Plan/Project Summary Status Distance from Distance from ECC  Construction dates Operational by Summary of interaction with Proposed
Array Area (km) (km) (if relevant) (if relevant) Development

EMEC Scapa Test wave energy site Operational 203.60 161.30 N/A 2012 onwards Project timeframes overlap, but impacts are

Flow Wave considered to be too low for cumulative

Energy impacts to be considered quantitatively.

EMEC Test tidal energy site Operational 210.30 170.79 N/A 2011 onwards Project timeframes overlap, but impacts are

Shapinsay considered to be too low for cumulative

Sound Tidal impacts to be considered quantitatively.

Array

Inner Sound Tidal Stream Electricity Generating Operational 191.20 142.71 N/A 2018 onwards Project timeframes overlap, but impacts are

Tidal Array Station - Inner Sound, Pentland considered to be too low for cumulative

Firth? impacts to be considered quantitatively.

Ness of 95 turbines at a capacity of 95 MW On hold 188.00 140.23 N/A N/A Cumulative impacts may occur during all

Duncasby Tidal phases of the Proposed Development, but is

Array currently on hold.

Yell Sound 1 turbine at a capacity of 30kW Operational 335.50 327.53 N/A Up to 2039 Project timeframes overlap, but impacts are

Tidal Array considered to be too low for cumulative
impacts to be considered quantitatively.

Tier 2

Offshore Wind Projects and cabling

Arven Offshore  Up to 161 floating wind turbines at a Planning 296.49 294.65 2030 - 2033 2034 onwards Cumulative impacts may occur during all

wind Farm capacity of 2300MW phases of the Proposed Development, if
consented.

Ayre Offshore Up to 67 wind turbines at a capacity Planning 161.99 135.86 2029 - 2031 2032 onwards Cumulative impacts may occur during all

Wind Farm of 1008MW phases of the Proposed Development, if
consented.

Broadshore Up to 60 floating wind turbines at a Planning 93.43 63.34 2028 - 2031 2032 onwards Cumulative impacts may occur during all

Offshore Wind  capacity of 900MW phases of the Proposed Development, if

Farm consented.

Buchan Up to 60 floating wind turbines at a Planning 89.95 79.21 2028 - 2030 2031 onwards Cumulative impacts may occur during all

Offshore Wind  capacity of 960MW phases of the Proposed Development, if

Farm consented.

Caledonia Up to 140 floating wind turbines at a Planning 116.97 62.87 2028 — 2030 2031 onwards Cumulative impacts may occur during all

Offshore Wind  capacity of 2000 MW phases of the Proposed Development, if

Farm consented.

Cenos Offshore  Up to 90 floating wind turbines at a Planning 105.68 125.48 2029 - 2033 2034 onwards Cumulative impacts may occur during all

Wind Farm capacity of 1350MW phases of the Proposed Development, if
consented.

Dogger Bank Up to 150 turbines at a Planning 330.53 349.48 2026 - 2030 2031 onwards Cumulative impacts may occur during all

South East capacity of 750MW phases of the Proposed Development, if

Offshore Wind consented.

Farm

Dogger Bank Up to 150 turbines at a Planning 309.77 328.03 2026 - 2030 2031 onwards Cumulative impacts may occur during all

South West capacity of 750MW phases of the Proposed Development, if

Offshore Wind consented.

Farm

Marram Up to 225 floating wind turbines at a Planning 58.90 58.35 2026 - 2029 2030 onwards Cumulative impacts may occur during all

Offshore Wind  capacity of 3000MW phases of the Proposed Development, if

Farm consented.

Morven Up to 191 turbines at a capacity of Planning 58.16 60.80 2027 - 2029 2030 onwards Cumulative impacts may occur during all

Offshore Wind ~ 2907MW phases of the Proposed Development, if

Farm

consented.
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Plan/Project Summary Status Distance from Distance from ECC  Construction dates Operational by Summary of interaction with Proposed
Array Area (km) (km) (if relevant) (if relevant) Development

Outer Dowsing  Up to 100 wind turbines at a capacity Planning 426.21 443.27 2027 - 2029 2030 onwards Cumulative impacts may occur during all
Offshore Wind  of 1500MW phases of the Proposed Development, if
Farm consented.

Salamander Up to 7 floating wind turbines at a Planning 28.37 9.10 2028 - 2030 2031 onwards Cumulative impacts may occur during all
Offshore Wind  capacity of 200MW phases of the Proposed Development, if
Farm consented.

Spiorad na Up to 60 turbines at a capacity of Planning 363.77 300.58 2028 - 2031 2032 onwards Cumulative impacts may occur during all
Mara Offshore ~ 840MW phases of the Proposed Development, if
wind Farm consented.

Stromar Up to 71 floating wind turbines at a Planning 127.79 95.74 2026 — 2030 2031 onwards Cumulative impacts may occur during all
Offshore Wind  capacity of 2000MW phases of the Proposed Development, if
Farm consented.

Wave and Tidal Projects

Westray South  Up to 200 turbines at a capacity of Planning 224.10 187.25 N/A N/A Cumulative impacts may occur during all
Tidal Array 200MW phases of the Proposed Development, if
consented.

Table 11-53 Potential Cumulative Effects for IOFs

Phase in which project-only impact may occur Potential for Rationale
Cumulative
Construction Operation & Decommissioning Effect?
Potential Impact Maintenance
Direct Distributional v v v Yes While project-only assessment concluded that no significant effects to any ornithological receptors would occur from this impact, this
Responses impact is included in the cumulative effect assessment as there are species with an estimated mortality impact of greater than 0.2 birds

per year, as per NatureScot advice (Table 11-2). The cumulative effect assessment of this impact has been undertaken with
consideration of operation and maintenance phase project-only impacts on the basis that impacts will be lower during the construction
and decommissioning phases so a conclusion that an impact is not significant will also apply to these latter two phases.

For projects assigned to Tier 2, quantified impact information is limited, with insufficient information publicly available to allow the
impacts from these projects to be incorporated into the quantitative cumulative assessments undertaken.

Indirect Distributional v v v No There is minimal potential for cumulative effects to occur from this impact as the project-only contribution to such cumulative effects is
Responses negligible (and mortality is predicted to be less than the NatureScot threshold of 0.2 birds per year), with potential effects to prey
species spatially limited in relation to their distribution within marine areas and the foraging ranges of seabird species.

Collision x v x Yes While project-only assessment concluded that no significant effects to any ornithological receptors would occur from this impact, this
impact is included in the quantitative cumulative effect assessment as there are species with an estimated mortality impact of greater
than 0.2 birds per year, as per NatureScot advice (Table 11-2). Migratory species are not included in the CEA as it was considered that
the project-only impact, if this was to be quantified, would be less than the NatureScot threshold of 0.2 birds per year for each of the
species considered.

For projects assigned to Tier 2, quantified impact information is limited, with insufficient information publicly available to allow the
impacts from these projects to be incorporated into the quantitative cumulative assessments undertaken.

Entanglement x v x No There is minimal potential for cumulative effects to occur from this impact as the project-only contribution to such cumulative effects is
negligible (and mortality is predicted to be less than the NatureScot threshold of 0.2 birds per year). Similarly, where the potential for
entanglement effects may occur at other projects (noting that entanglement effect risks are not generally considered as occurring in
relation to fixed-bottom OWF projects and that such projects make up the large majority of relevant Tier 1 projects (Table 11-52)
considered in relation to cumulative impacts to regional populations), the impact of such effects are likewise predicted to be negligible.

Artificial Lighting x v x No There is minimal potential for cumulative effects to occur from this impact as the project-only contribution to such cumulative effects is
negligible (and mortality is predicted to be less than the NatureScot threshold of 0.2 birds per year). Similarly, where the potential for
artificial lighting effects may occur at other projects, the impact of such effects is likewise predicted to be negligible.




@e MUIR MHOR

11.27. WORST CASE DESIGN SCENARIO CEA

11.27.1. To ensure consistency with other East and Northeast Scotwind projects the CEA uses the
cumulative baseline of Royal HaskoningDHV (2024). For operation projects and projects
under construction, this uses impact values for the “as built” project designs. For other projects
included in Tier 1, all impact values are based on the worst-case scenarios as described in
the individual EIAs.

11.28. CEA

11.28.1. An assessment of the likely significance of the cumulative effects of the Proposed
Development in combination with other plans and projects upon offshore ornithological
receptors arising from each identified impact is provided below.

11.28.2. As described in Table 11-54, two potential impacts are considered to have the potential to
result in cumulative effects: Direct distributional response impacts and collision impacts. Six
seabird IOFs are identified as having the potential to experience cumulative effects to their
regional populations in relation to one or both of these impacts:

e Guillemot, razorbill and puffin may experience cumulative effects from direct
distributional response impacts;

e Herring gull may experience cumulative effects from collision impacts; and

o Kittiwake and gannet may experience cumulative effects from both direct distributional
response and collision impacts.

11.28.3. Cumulative Effect Assessment is therefore organised with regard to the above three species
groupings.

IOFS CONSIDERED IN RELATION TO DIRECT DISTRIBUTIONAL
RESPONSE IMPACTS ONLY

11.28.4. For guillemot, razorbill and puffin assessed in this section there is potential for there to be
direct distributional response impacts as a result of activities associated with the Array Area
cumulatively with other developments.

MAGNITUDE OF IMPACT
Guillemot

11.28.5. Cumulative direct distributional response impact mortalities were calculated in accordance
with rates recommended in NatureScot guidance (NatureScot 2023h). Predicted mortalities
from each relevant project to the regional population of breeding adults (Table 11-54)
assumed a 60% displacement rate, with lower case impact scenario of 1% (non-breeding
season) and 3% (breeding season) mortality of displaced birds and a higher case impact
scenario of 3% (non-breeding season) and 5% (breeding season) mortality of displaced birds.
For guillemot, as outlined within the project-only assessment of potential effects (Section
12.7), mortality rates associated with the lower-case impact scenario are considered to be
better supported by available evidence, consequently attribution of cumulative impact
magnitude is based upon evidence-led lower case impact scenario direct distributional
response mortality estimates.
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OFFSHORE WIND FARM

11.28.6. Displacement mortality contributions for all relevant projects in both breeding and non-
breeding seasons were summed for lower and higher displacement mortality scenarios to
estimate total cumulative impacts to the regional breeding guillemot population surrounding
the Proposed Development. Due to ongoing uncertainty regarding the incorporation of
impacts from Berwick Bank and Green Volt OWFs in cumulative assessments, cumulative
displacement mortalities were calculated with and without the inclusion of these sites.
Displacement mortality contributions to the Proposed Development’s regional population of
breeding adult guillemots and the cumulative impact totals derived from the contributions are
presented in Table 11-54.
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Table 11-54 Mortality estimates to adult guillemots from the regional breeding population for each project included in cumulative assessm ent

Project Mortality to adults from the regional breeding population
Lower case (3% breeding displacement mortality and 1% Higher case (5% breeding displacement mortality and 3%
non-breeding displacement mortality) non-breeding displacement mortality)

Breeding Non-breeding Annual Breeding Non-breeding Annual
Beatrice 231 0.14 2.45 3.85 0.43 4.28
BB 9.04 5.73 14.77 15.06 17.19 32.25
Hywind 3.95 3.95 6.59 6.59
GV 23.48 28.46 51.95 39.14 85.39 124.53
Inch Cape 1.85 0.29 2.14 3.08 0.86 3.94
Kincardine 0.72 0.72 1.19 1.19
Moray West 9.15 5.03 14.18 15.25 15.10 30.35
Muir Mhor* 2.93 34.16 37.09 4.81 102.49 107.30
NnG 0.57 0.26 0.83 0.96 0.77 1.73
Total without GV and BB 21.48 39.89 61.36 35.73 119.65 155.38
Total with GV and BB 54.00 74.08 128.08 89.93 222.24 312.17

* Breeding season displacement mortality derived from a combination of SeabORD and Displacement Matrix approaches following consultation with NatureScot and MD-Lot (Table 11-2). Non-
project impacts were derived from numbers provided by Royal Haskoning, these derivations are provided in Annex B of Volume 3, Technical Appendix 11.5 (Offshore Ornithology Population
Viability Analysis Report).
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11.28.8.
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In Table 11-55, lower and higher impact scenario cumulative direct distributional response
mortalities including and excluding the Berwick Bank and Green Volt OWF projects are
considered in relation to the regional population of breeding adult guillemots (Table 11-12).
These values, and national adult guillemot mortality rates from Horswill and Robinson (2015),
are used to quantify the increase to regional breeding adult mortality and also the reduction
to regional breeding adult survival rates associated with each cumulative scenario. In
accordance with NatureScot (2023j) guidance, where reductions to adult annual survival rates
exceeded 0.02 percentage points, PVAs were undertaken in order to assign cumulative
impact magnitudes.

As all cumulative impact scenarios, when compared to the guillemot regional breeding adult
population, were predicted to result in reductions to the regional breeding adult survival rate
of more than 0.02 percentage points, PVAs were undertaken for all cumulative impact
scenarios. Outputs from these PVAs, taken after 35 years of cumulative impact, to reflect the
35-year operational period of the Proposed Development are provided in Table 11-56.
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Table 11-55 Changes to regional breeding adult baseline mortality and survival rate arising from cumulative impacts for guillemot

Cumulative displacement Cumulative impact Regional Regional Increase to regional Change to regional
mortality scenario Q) breeding breeding breeding adult baseline breeding adult annual
adult adult mortality (4) survival rate (4)
population baseline
mortality (3
@) y ()
Without BB and GV 61.36 90,867 5,542.87 +1.107% - 0.068%
Lower With BB and GV 128.08 +2.311% -0.141%
Without BB and GV 155.38 +2.803% -0.171%
Higher With BB and GV 312.17 +5.632% - 0.344%

1: breeding adult annual mortalities from Table 11-54. 2: from Table 11-12. 3: regional breeding adult population x national adult average annual mortality
rate (6.1%; Horswill & Robinson, 2015). 4: cumulative impact / regional breeding adult baseline mortality.

Table 11-56 Outputs from the cumulative PVAs for guillemot

Cumulative displacement mortality Cumulative PVA outputs
scenario impact
(breeding adult Unimpacted population size Impacted population size CPS CGR
annual mortalities after 35 year operational after 35 year operational
from Table 11-54) period period
Without BB and GV 61.36 166,256.75 161,839 0.973 0.999
Lower With BB and GV 128.08 157,669.5 0.945 0.998
Without BB and GV 155.38 155,112 0.932 0.998

Higher With BB and GV 312.17 145,848.75 0.879 0.996
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11.28.9. If Berwick Bank and Green Volt OWFs are not included in cumulative impact totals to the
regional population of breeding adult guillemots, PVA outputs taken from evidence-led lower
case cumulative impact scenario direct distributional response mortality estimates provide a
CPS value of 0.973 (Table 12-58). The median population size after the Proposed
Development’s 35-year operational period is therefore projected to be 2.7% smaller than the
population if unimpacted. Such a small decrease indicates that this level of impact would be
undetectable against natural population fluctuations.

11.28.10.As PVA models were undertaken assuming density independent population growth, CGR
values are considered to provide a more robust metric than CPS values (Cook and Robinson,
2016). For both evidence-led lower case cumulative impact scenarios (with and without
inclusion of Berwick Bank and Green Volt OWFs), PVA outputs provide CGR values of 0.999
(Table 12-58). This equates to a median reduction of 0.1% in population growth rate over the
35 years of operational impact. Such a decrease indicates that this level of impact would be
undetectable against natural population fluctuations.

11.28.11. Guillemot breeding populations decreased in Scotland between the two most recent national
censuses; a decline of 31% between Seabird 2000 (1998-2002) and Seabirds Count (2015-
21) (Burnell et al., 2023). Subsequent surveys in 2023 from a number of colonies across
Britain to monitor the effects of HPAI showed an overall 6% decrease in individuals attending
colonies in comparison to pre-HPAI counts from monitored sites (Tremlett et al., 2024).

11.28.12.Based on PVA outputs from cumulative impact scenarios, despite the observed decline in the
national guillemot breeding population and subsequent additional declines associated with
HPAI, cumulative direct distributional response impacts (assuming evidence-led lower case
displacement rates) resulting in CGR values of 0.999, are considered to be of negligible
magnitude. The rationale for this decision is based on an assumption that, for a stable
population CGR values exceeding an arbitrary, but highly conservative threshold of 0.995 are
considered as negligible magnitude; however although in this instance CGR values exceed
0.995, as guillemot populations are declining, a higher value of 0.998 was used as a threshold.
As CGR values exceeded 0.998, an impact magnitude of negligible was attributed on the
basis of expert opinion.

Razorbill

11.28.13.Cumulative direct distributional response impact mortalities were calculated in accordance
with rates recommended in NatureScot guidance (NatureScot 2023h). Predicted mortalities
from each relevant project to the regional population of breeding adults (Table 11-57)
assumed a 60% displacement rate, with lower case impact scenario of 1% (non-breeding
season) and 3% (breeding season) mortality of displaced birds and a higher case impact
scenario of 3% (non-breeding season) and 5% (breeding season) mortality of displaced birds.
Displacement mortality contributions for all relevant projects in both breeding and non-
breeding seasons were summed for lower and higher displacement mortality scenarios to
estimate total cumulative impacts to the regional breeding razorbill population surrounding the
Proposed Development. Due to ongoing uncertainty regarding the incorporation of impacts
from Berwick Bank and Green Volt OWFs in cumulative assessments, cumulative
displacement mortalities were calculated with and without the inclusion of these sites.
Displacement mortality contributions to the Proposed Development’s regional population of
breeding adult razorbill and the cumulative impact totals derived from the contributions are
presented in Table 11-57.
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Table 11-57 Mortality estimates to adult razorbills from the regional breeding population for each project included in cumulative assessm ent

Project Mortality to adults from the regional breeding population
Lower case (3% breeding displacement mortality and 1% Higher case (5% breeding displacement mortality and 3%
non-breeding displacement mortality) non-breeding displacement mortality)
Breeding  Autumn Non- Spring Annual Breeding  Autumn Non- Spring Annual
Migration breeding Migration Migration  breeding Migration

BB 18.10 18.10 30.17 30.17
Hywind 0.33 0.33 0.59 0.59
GV 1.06 1.06 1.76 1.76
Inch Cape 17.66 17.66 29.43 29.43
Kincardine 0.33 0.33 0.59 0.59
Moray West 1.19 1.19 2.13 2.13
Muir Mhor* 7.26 0.40 0.01 0.03 7.70 11.17 1.21 0.03 0.10 12.51
NnG 1.27 1.27 2.28 2.28
Ossian 24.74 0.15 0.01 0.02 24.92 41.06 0.44 0.03 0.07 41.59
Seagreen 32.85 32.85 58.86 58.86
West of Orkney 0.03 0.03 0.05 0.05
All Developments (except 8.36 4.56 9.38 22.30 25.08 13.68 28.14 66.90
Ossian and Muir Mhor)
Total without GV and BB 85.66 8.91 4.58 9.43 108.58 146.16 26.73 13.73 28.31 214.93
Total with GV and BB 104.81 8.91 4.58 9.43 127.74 178.09 26.73 13.73 28.31 246.86

* Breeding season displacement mortality derived from a combination of SeabORD and Displacement Matrix approaches following consultation with NatureScot and MD-Lot (Table 11-2). Non-
project impacts were derived from numbers provided by Royal Haskoning, these derivations are provided in Annex B of Volume 3, Technical Appendix 11.5 (Offshore Ornithology Population
Viability Analysis Report).
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11.28.14.In Table 11-58, lower and higher impact scenario cumulative direct distributional response
mortalities including and excluding the BB and GV OWF projects are considered in relation to
the regional population of breeding adult razorbill (Table 11-12). These values, and national
adult razorbill mortality rates from Horswill and Robinson (2015), are used to quantify the
increase to regional breeding adult mortality and also the reduction to regional breeding adult
survival rates associated with each cumulative scenario. In accordance with NatureScot
(2023)) guidance, where reductions to adult annual survival rates exceeded 0.02 percentage
points, PVAs were undertaken in order to assign cumulative impact magnitudes.

11.28.15.As all cumulative impact scenarios, when compared to the razorbill regional breeding adult
population, were predicted to result in reductions to the regional breeding adult survival rate
of more than 0.02 percentage points, PVAs were undertaken for all cumulative impact
scenarios. Outputs from these PVAs, taken after 35 years of cumulative impact, to reflect the
35-year operational period of the Proposed Development are provided in Table 11-59.
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Table 11-58 Changes to regional breeding adult baseline mortality and survival rate arising from cumulative impacts for razorbill

Cumulative displacement mortality Cumulative Regional Regional breeding Increase to Change to regional
scenario impact (1) breeding adult baseline regional breeding adult annual
adult mortality (3) breeding survival rate (4)
opulation adult
pop baseline
) mortality (4)

Without BB and GV 108.58 43,663 4,584.57 + 2.368% - 0.249%
Lower With BB and GV 127.74 + 2.786% - 0.293%

Without BB and GV 214.93 + 4.688% - 0.492%
Higher With BB and GV 246.86 + 5.385% - 0.565%

1: breeding adult annual mortalities from Table 11-57. 2: from Table 11-12. 3: regional breeding adult population x national adult average annual mortality
rate (10.5%; Horswill & Robinson, 2015). 4: cumulative impact / regional breeding adult baseline mortality.

Table 11-59 Outputs from the cumulative PVAs for razorbill

Cumulative displacement Cumulative impact PVA outputs
mortality scenario

(breeding adult

annual mortalities Unimpacted population size Impacted population size CPS CGR
from Table 11-57) after 35 year operational after 35 year operational
period period
Without BB and GV 108.58 9,125 8,014 0.880 0.997
Lower With BB and GV 127.74 7,994 0.871 0.996
Without BB and GV 214.93 7,077 0.804 0.994

Higher With BB and GV 246.86 7,052 0.780 0.993
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11.28.16.If Berwick Bank and Green Volt OWFs are not included in cumulative impact totals to the
regional population of breeding adult razorbills, PVA outputs taken from evidence-led lower
case cumulative impact scenario direct distributional response mortality estimates provide a
CPS value of 0.880 (Table 12-61). The median population size after the Proposed
Development’s 35-year operational period is therefore projected to be 12.0% smaller than the
population if unimpacted. Such a small decrease indicates that this level of impact may
represent a small detectable decrease against background natural population fluctuations.

11.28.17.1f Berwick Bank and Green Volt OWFs are included in cumulative impact totals to the regional
population of breeding adult razorbills, PVA outputs taken from evidence-led lower case
cumulative impact scenario direct distributional response mortality estimates provide a CPS
value of 0.871 (Table 12-61). The median population size after the Proposed Development’s
35-year operational period is therefore projected to be 12.2% smaller than the population if
unimpacted. Such a decrease indicates that this level of impact may represent a small
detectable decrease against background natural population fluctuations.

11.28.18.The above assessment used impact values for the West of Orkney Wind Farm that were in
the public domain at the time of running the PVAs, and prior to the request that this project
should be assessed qualitatively rather than use these numbers. Without knowledge of the
updated impact values it is considered that no change to the above conclusions would be
made as any significant impacts would need to be compensated for and so would not be
considered as part of a cumulative effects assessment.

11.28.19.As PVA models were undertaken assuming density independent population growth, CGR
values are considered to provide a more robust metric than CPS values (Cook and Robinson,
2016). For both evidence-led lower case cumulative impact scenarios (with and without
inclusion of Berwick Bank and Green Volt OWFs), PVA outputs provide CGR values of 0.997

(

11.28.20.Table 11-59). This equates to a median reduction of 0.4% in population growth rate over the
35 years of operational impact. Such a decrease indicates that this level of impact may
represent a small detectable decrease against background natural population fluctuations.

11.28.21.Razorbill breeding populations were approximately stable in Scotland between the two most
recent national censuses; a decline of 2% between Seabird 2000 (1998-2002) and Seabirds
Count (2015-21) (Burnell et al., 2023). Razorbill is identified as experiencing low mortality with
regard to HPAI impacts (Tremlett et al., 2024), with populations of this species considered to
be relatively unimpacted in comparison to other seabird species.

11.28.22.Based on PVA outputs taken from evidence-led lower case cumulative impact scenario, and
with consideration of national population trends and recent HPAI impacts to breeding
populations, direct distributional response mortality impacts to the regional population of
breeding adult razorbills is considered to be of low magnitude.

11.28.23.Based on PVA outputs from cumulative impact scenarios and in light of the relatively stable
national razorbill breeding population and apparent relative insensitivity of this receptor to
HPAI, cumulative direct distributional response impacts (assuming evidence-led lower case
displacement rates) resulting in CGR values of 0.997, are considered to be of negligible
magnitude. The rationale for this decision is based on an assumption that, for a stable
population CGR values exceeding an arbitrary, but highly conservative threshold of 0.995 are
considered as negligible magnitude; as razorbill populations are relatively stable and CGR
values exceeded 0.995, an impact magnitude of negligible was attributed on the basis of
expert opinion.
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11.28.24.Cumulative direct distributional response impact mortalities were calculated in accordance
with rates recommended in NatureScot guidance (NatureScot 2023h). Predicted mortalities
from each relevant project to the regional population of breeding adults (Table 11-60)
assumed a 60% displacement rate, with lower case impact scenario of 1% (non-breeding
season) and 3% (breeding season) mortality of displaced birds and a higher case impact
scenario of 3% (non-breeding season) and 5% (breeding season) mortality of displaced birds.

Puffin

11.28.25. As for the project-only assessment, non-breeding season impacts were not incorporated into
the magnitude of impact assessment because their wide dispersal during the non-breeding
season means that birds present in the non-breeding season are less likely to be part of the
regional breeding population (Furness, 2015). Th

11.28.26.Displacement mortality contributions for all relevant projects in both breeding and non-
breeding seasons were summed for lower and higher displacement mortality scenarios to
estimate total cumulative impacts to the regional breeding puffin population surrounding the
Proposed Development. Due to ongoing uncertainty regarding the incorporation of impacts
from Berwick Bank and Green Volt OWFs in cumulative assessments, cumulative
displacement mortalities were calculated with and without the inclusion of these sites.
Displacement mortality contributions to the Proposed Development’s regional population of
breeding adult puffin and the cumulative impact totals derived from the contributions are
presented in Table 11-60.
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Table 11-60 Mortality estimates to adult puffin from the regional breeding population for each project included in cumulative assessment

Project Mortality to adults from the regional breeding population
Lower case (3% breeding displacement mortality) Higher case (5% breeding displacement mortality)

Breeding Annual Breeding Annual
Beatrice 8.61 8.61 14.35 14.35
BB 36.74 36.74 61.23 61.23
Hywind 1.02 1.02 1.70 1.70
GV 2.68 2.68 4.47 4.47
Inch Cape 37.23 37.23 62.05 62.05
Kincardine 0.22 0.22 0.37 0.37
Moray East 18.85 18.85 31.41 31.41
Moray West 1.44 1.44 2.39 2.39
Muir Mhor* 17.73 17.73 18.75 18.75
NnG 53.10 53.10 88.50 88.50
Ossian 18.39 18.39 30.48 30.48
Outer Dowsing 521 5.21 9.34 9.34
Pentland 2.01 2.01 2.08 2.08
Seagreen 63.74 63.74 106.24 106.24
Total without GV and BB 227.56 227.56 367.67 367.67
Total with GV and BB 266.98 266.98 433.38 433.38

* Breeding season displacement mortality derived from a combination of SeabORD and Displacement Matrix approaches following consultation with NatureScot and MD-Lot (Table 11-2). Non-
project impacts were derived from numbers provided by Royal Haskoning, these derivations are provided in Annex B of Volume 3, Technical Appendix 11.5 (Offshore Ornithology Population
Viability Analysis Report).
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11.28.27.In Table 11-61, lower and higher impact scenario cumulative direct distributional response
mortalities including and excluding the Berwick Bank and Green Volt OWF projects are
considered in relation to the regional population of breeding adult puffin (Table 11-12). These
values, and national adult puffin mortality rates from Horswill and Robinson (2015), are used
to quantify the increase to regional breeding adult mortality and also the reduction to regional
breeding adult survival rates associated with each cumulative scenario. In accordance with
NatureScot (2023)) guidance, where reductions to adult annual survival rates exceeded 0.02
percentage points, PVAs were undertaken in order to assign cumulative impact magnitudes.

11.28.28.As all cumulative impact scenarios, when compared to the puffin regional breeding adult
population, were predicted to result in reductions to the regional breeding adult survival rate
of more than 0.02 percentage points, PVAs were undertaken for all cumulative impact
scenarios. Outputs from these PVAs, taken after 35 years of cumulative impact, to reflect the
35-year operational period of the Proposed Development are provided in Table 11-62.
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Table 11-61 Changes to regional breeding adult baseline mortality and survival rate arising from cumulative impacts for puffin

Cumulative displacement mortality Cumulative impact Regional Regional breeding Increase to Change to regional
scenario 1) breeding adult baseline reglor_1al breedln_g adult annual
adult mortality (3) breeding survival rate (4)
population adult baseline
mortality (4)
(2)

Without BB and GV 227.56 262,629 24,687.126 +0.922% - 0.087%
Lower With BB and GV 266.98 + 1.081% -0.102%

Without BB and GV 367.67 + 1.489% - 0.140%
Higher With BB and GV 433.38 + 1.755% - 0.165%

1: breeding adult annual mortalities from Table 11-60. 2: from Table 11-12. 3: regional breeding adult population x national adult average annual mortality
rate (9.4%; Horswill & Robinson, 2015). 4: cumulative impact / regional breeding adult baseline mortality.

Table 11-62 Outputs from the cumulative PVAs for puffin

Cumulative Cumulative impact PVA outputs
displacement

(breeding adult annual

mortality mortalities from Table Unimpacted Impacted population CPS CGR
scenario 11-60) population size size after 35 year
after 35 year operational period
operational
period
Without 227.56 43,875.75 41,978.5 0.959 0.999
BB and
GV
With BB 266.98 41,714.25 0.952 0.999
Lower and GV
Without 367.67 40,942.25 0.933 0.998
BB and
GV
With BB 433.38 40,421.25 0.922 0.998

Higher and GV
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11.28.29.1f Berwick Bank and Green Volt OWFs are not included in cumulative impact totals to the
regional population of breeding adult puffins, PVA outputs taken from evidence-led lower case
cumulative impact scenario direct distributional response mortality estimates provide a CPS
value of 0.959 (Table 12-64). The median population size after the Proposed Development’s
35-year operational period is therefore projected to be 4.1% smaller than the population if
unimpacted. Such a decrease indicates that this level of impact would be undetectable against
natural population fluctuations.

11.28.30.If Berwick Bank and Green Volt OWFs are included in cumulative impact totals to the regional
population of breeding adult puffins, PVA outputs taken from evidence-led lower case
cumulative impact scenario direct distributional response mortality estimates provide a CPS
value of 0.952 (Table 12-64). The median population size after the Proposed Development’s
35-year operational period is therefore projected to be 4.8% smaller than the population if
unimpacted. Such a decrease indicates that this level of impact would be undetectable against
natural population fluctuations.

11.28.31.As PVA models were undertaken assuming density independent population growth, CGR
values are considered to provide a more robust metric than CPS values (Cook and Robinson,
2016). For both evidence-led lower case cumulative impact scenarios (with and without
inclusion of Berwick Bank and Green Volt OWFs), PVA outputs provide CGR values of 0.999
(Table 12-64). This equates to a median reduction of 0.1% in population growth rate over the
35 years of operational impact. Such a decrease indicates that this level of impact would be
undetectable against natural population fluctuations.

11.28.32.Puffin breeding populations decreased in Scotland between the two most recent national
censuses; a decline of 32% between Seabird 2000 (1998-2002) and Seabirds Count (2015-
21) (Burnell et al., 2023,). Puffin is identified as experiencing low mortality with regard to HPAI
impacts (Tremlett et al., 2024), with populations of this species considered to be relatively
unimpacted in comparison to other seabird species.

11.28.33.Based on PVA outputs from cumulative impact scenarios, despite the observed decline in the
national puffin breeding population and with consideration of the relatively low sensitivity of
this receptor to HPAI, cumulative direct distributional response impacts (assuming evidence-
led lower case displacement rates) resulting in CGR values of 0.999, are considered to be of
negligible magnitude. The rationale for this decision is based on an assumption that, for a
stable population CGR values exceeding an arbitrary, but highly conservative threshold of
0.995 are considered as negligible magnitude; however, although in this instance CGR values
exceed 0.995, as puffin populations are declining, a higher value of 0.998 was used as a
threshold. As CGR values exceeded 0.998, an impact magnitude of negligible was attributed
on the basis of expert opinion.

RECEPTOR SENSITIVITIES

11.28.34.The sensitivities of seabird species to disturbance, displacement and barrier effects are
outlined within Table 11-23, as per the project alone assessment. In this instance, guillemot
and razorbill are identified as having medium sensitivity to this impact, and while puffin are
considered to have low sensitivity to this impact, they have been brought forward for
assessment based on NatureScot guidance (NatureScot, 2023h).
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SIGNIFICANCE OF CUMULATIVE EFFECT
Guillemot

11.28.35.The magnitude of the cumulative impact is deemed to be negligible and the sensitivity of the
receptor is medium. The cumulative effect will therefore be of negligible significance, which is
not significant in EIA terms.

Razorhbill

11.28.36. The magnitude of the cumulative impact is deemed to be low and the sensitivity of the receptor
is medium. The cumulative effect will therefore be of minor significance, which is not
significant in EIA terms.

Puffin

11.28.37.The magnitude of the cumulative impact is deemed to be negligible and the sensitivity of the
receptor is low. The cumulative effect will therefore be of negligible significance, which is not
significant in EIA terms.

IOFS CONSIDERED IN RELATION TO COLLISION IMPACTS ONLY

11.28.38.For herring gull assessed in this section there is potential for there to be collision impacts
associated with the presence of operational WTGs within the Array Area cumulatively with
other developments.

MAGNITUDE OF IMPACT
Herring gull

11.28.39.Cumulative collision impact mortalities were calculated in accordance with parameters
recommended in NatureScot guidance (NatureScot 2023g). Collision mortality contributions
for all relevant projects in both breeding and non-breeding seasons were summed for lower
and higher displacement mortality scenarios to estimate total cumulative impacts to the
regional breeding herring gull population surrounding the Proposed Development. Due to
ongoing uncertainty regarding the incorporation of impacts from Green Volt OWF in
cumulative assessments, cumulative collision mortalities were calculated with and without the
inclusion of these sites. Collision mortality contributions to the Proposed Development’s
regional population of breeding adult herring gull and the cumulative impact totals derived
from the contributions are presented in Table 11-63.

Table 11-63 Mortality estimates to adult herring gull from the regional breeding population for each project included in
cumulative assessment

Project Mortality to adults from the regional breeding population
Breeding Non-breeding Annual
Hywind 2.47 2.47
Green Volt (GV) 0.53 0.53
Muir Mhor 0.21 0.29 0.51
Ossian 0.00 0.10 0.10
"Other Projects" 1.34 1.34

Total without GV 2.68 1.73 4.41
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OFFSHORE WIND FARM

Total with GV 2.68 2.27 4.95

Non-project impacts were derived from numbers provided by Royal Haskoning, these derivations are provided in Annex B of
Volume 3, Technical Appendix 11.5 (Offshore Ornithology Population Viability Analysis Report).

11.28.40.In Table 11-64, cumulative collision mortalities including and excluding Volt (GV) OWF are
considered in relation to the regional population of breeding adult herring gull (Table 11-12).
These values, and national adult herring gull mortality rates from Horswill and Robinson
(2015), are used to quantify the increase to regional breeding adult mortality and also the
reduction to regional breeding adult survival rates associated with each cumulative scenario.
In accordance with NatureScot (2023)) guidance, where reductions to adult annual survival
rates exceeded 0.02 percentage points, PVAs were undertaken in order to assign cumulative
impact magnitudes.

11.28.41. As all cumulative impact scenarios, when compared to the herring gull regional breeding adult
population, were predicted to result in reductions to the regional breeding adult survival rate
of more than 0.02 percentage points, PVAs were undertaken for all cumulative impact
scenarios. Outputs from these PVAs, taken after 35 years of cumulative impact, to reflect the
35-year operational period of the Proposed Development are provided in Table 11-65.
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Table 11-64 Changes to regional breeding adult baseline mortality and survival rate arising from cumulative impacts for herring gull

Cumulative  Cumulative Regional Regional breeding adult baseline Increase to regional Change to regional
collision impact (1) breeding adult mortality (3) breeding adylt baseline breedlng adult annual
mortality population mortality (4) survival rate (4)
scenario

)

Without GV 4.41 4,660 773.56 + 0.570% - 0.095%

With GV 4.95 + 0.640% - 0.106%

1: breeding adult annual mortalities from Table 11-63 2: from Table 11-12. 3: regional breeding adult population x national adult average annual mortality
rate (16.6%; Horswill & Robinson, 2015). 4: cumulative impact / regional breeding adult baseline mortality.

Table 11-65 Outputs from the cumulative PVAs for herring gull

Cumulative Cumulative impact PVA outputs
collision . .
lit (breeding adult annual mortalities ] ] ] _ ]
mortality from Table 11-63 Unimpacted population size after 35  Impacted population size after 35 CPS  CGR
scenario year operational period year operational period
Without GV 4.41 2,929.25 2834 0.972  0.999

With GV 4.95 2850.5 0.973 0.999
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11.28.42.1f Green Volt OWF is not included in cumulative impact totals to the regional population of
breeding adult herring gulls, PVA outputs taken from cumulative collision mortality estimates
provide a CPS value of 0.972 (Table 11-65). The median population size after the Proposed
Development’s 35-year operational period is therefore projected to be 2.8% smaller than the
population if unimpacted. Such a decrease indicates that this level of impact would be
undetectable against natural population fluctuations.

11.28.43.1f Green Volt OWF is included in cumulative impact totals to the regional population of
breeding adult herring gulls, PVA outputs taken from cumulative collision mortality estimates
are very similar with a CPS value of 0.973 (Table 11-65). The median population size after
the Proposed Development’s 35-year operational period is therefore projected to be 2.7%
smaller than the population if unimpacted (this is a smaller population change, despite a
slightly larger annual mortality value, due to the stochastic nature of the models). Such a
decrease indicates that this level of impact would be undetectable against natural population
fluctuations.

11.28.44.As PVA models were undertaken assuming density independent population growth, CGR
values are considered to provide a more robust metric than CPS values (Cook and Robinson,
2016). For both cumulative impact scenarios (with and without inclusion of Green Volt OWF),
PVA outputs provide CGR values of 0.999 (Table 11-65). This equates to a median reduction
of 0.1% in population growth rate over the 35 years of operational impact. Such a decrease
indicates that this level of impact would be undetectable against natural population
fluctuations.

11.28.45.Coastal breeding populations of herring gull decreased in Scotland between the two most
recent national censuses; a decline of 45% between Seabird 2000 (1998-2002) and Seabirds
Count (2015-21) (Burnell et al., 2023). Subsequent surveys in 2023 from a number of colonies
across Britain to monitor the effects of HPAI, showed an overall 7% decrease in Apparently
Occupied Nests (AON) in comparison to pre-HPAI counts from monitored sites (Tremlett et
al., 2024).

11.28.46.Based on PVA outputs from cumulative impact scenarios, despite the observed decline in the
national herring gull breeding population and subsequent additional declines associated with
HPAI, cumulative collision impacts resulting in CGR values of 0.999, are considered to be of
negligible magnitude. The rationale for this decision is based on an assumption that, for a
stable population CGR values exceeding an arbitrary, but highly conservative threshold of
0.995 are considered as negligible magnitude; however, although in this instance CGR values
exceed 0.995, as herring gull populations are declining, a higher threshold of 0.998 was used
as a threshold. As CGR values exceeded 0.998, an impact magnitude of negligible was
attributed on the basis of expert opinion.

RECEPTOR SENSITIVITIES

11.28.47.The sensitivities of seabird species to collision are outlined within Table 11-23, as per the
project alone assessment. In this instance, herring gull has been assessed as having a very
high sensitivity to collision.

SIGNIFICANCE OF CUMULATIVE EFFECT

Herring gull

11.28.48. The magnitude of the cumulative impact is deemed to be negligible, and the sensitivity of the
receptor is very high. The cumulative effect will therefore be of negligible significance, which
is not significant in EIA terms.
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IOFS CONSIDERED IN RELATION TO DIRECT DISTRIBUTIONAL
RESPONSE IMPACTS AND COLLISION IMPACTS

11.28.49.For kittiwake and gannet assessed in this section there is potential for there to be direct
distributional response and collision impacts associated with the Array Area cumulatively with
other developments.

MAGNITUDE OF IMPACT
Kittiwake

11.28.50. Cumulative direct distributional response impact and collision mortalities were calculated in
accordance with rates and parameters recommended in NatureScot guidance (NatureScot
2023g; NatureScot 2023h). Predicted mortalities from each relevant project to the regional
population of breeding adults (Table 11-66) assumed a 30% displacement rate, with lower
case impact scenario of 1% (non-breeding and breeding season) mortality of displaced birds
and a higher case impact scenario of 3% (nhon-breeding and non-breeding season) mortality
of displaced birds. Displacement mortality contributions for all relevant projects in both
breeding and non-breeding seasons were summed for lower and higher displacement
mortality scenarios, as well as collision mortality, to estimate total cumulative impacts to the
regional breeding kittiwake population surrounding the Proposed Development. Due to
ongoing uncertainty regarding the incorporation of impacts from Berwick Bank and Green Volt
OWFs in cumulative assessments, cumulative combined displacement and collision
mortalities were calculated with and without the inclusion of these sites. Displacement and
collision mortality contributions to the Proposed Development’s regional population of
breeding adult kittiwake and the cumulative impact totals derived from the contributions are
presented in Table 11-66.
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Table 11-66 Mortality estimates to adult kittiwake from the regional breeding population for each project included in cumulative assessme nt (where B represents breeding
season, AM for autumn migration, SM for spring migration and A for annual)

Mortality to adults from the regional breeding population

. Collision Lower case Displacement (1% Higher case Displacement (3%
Project mortality breeding and non- mortality breeding and non-breeding
breeding season) season)
B AM SM A B AM SM A B AM SM A

Aberdeen 4.99 4.99
Beatrice 2453 24.53 7.12 7.12 21.37 21.37
BB 378.34 378.34  53.43 53.43 160.30 160.30
GV 3.56 3.56 0.33 0.33 0.98 0.98
Hywind 11.66 11.66
Inch Cape 16.41 16.41 6.41 6.41 19.24 19.24
Kincardine 12.56 12.56 1.07 1.07 3.21 3.21
Methil 1.47 1.47
Moray East 13.82 13.82 16.62 16.62  49.87 49.87
Moray West 49.17 49.17 20.19 20.19 60.56 60.56
Muir Mhor* 25.66 0.23 2.65 28.54 15.58 0.04 0.72 16.34 17.14 0.13 2.15 19.42
NnG 4.38 4.38 5.09 5.09 15.26 15.26
Ossian 18.07 0.78 1.21 20.06 6.42 0.29 0.39 7.10 18.63 0.73 0.97 20.32
Outer Dowsing 0.32 0.32
Pentland 476 4.76 0.26 0.26 0.78 0.78
Seagreen 50.12 50.12 9.50 9.50 28.50 28.50
West of Orkney 10.81 10.81 2.27 2.27 6.81 6.81
All Developments (except 161.22 221.05 382.26 50.15 66.41 116.57 150.45 199.24 349.70
Ossian and Muir Mhor)
Total Without GV and BB 248.71 16223 22490 63584 90.54 5048 67.52 208.54 241.37 151.31 202.36 595.03
Total With GV and BB 630.61 162.23 22490 1017.74 14430 5048 67.52 262.30 402.64 151.31 202.36 756.31

* Breeding season displacement mortality derived from a combination of SeabORD and Displacement Matrix approaches following consultation with NatureScot and MD-Lot (Table 11-2). Non-
project impacts were derived from numbers provided by Royal Haskoning, these derivations are provided in Annex B of Volume 3, Technical Appendix 11.5 (Offshore Ornithology Population
Viability Analysis Report).
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11.28.51.In Table 11-67, lower and higher impact scenario cumulative direct distributional response
and collision mortalities including and excluding the Berwick Bank and Green Volt OWF
projects are considered in relation to the regional population of breeding adult kittiwake (Table
11-12). These values, and national adult kittiwake mortality rates from Horswill and Robinson
(2015), are used to quantify the increase to regional breeding adult mortality and also the
reduction to regional breeding adult survival rates associated with each cumulative scenario.
In accordance with NatureScot (2023)) guidance, where reductions to adult annual survival
rates exceeded 0.02 percentage points, PVAs were undertaken in order to assign cumulative
impact magnitudes.

11.28.52. As all cumulative impact scenarios, when compared to the kittiwake regional breeding adult
population, were predicted to result in reductions to the regional breeding adult survival rate
of more than 0.02 percentage points, PVAs were undertaken for all cumulative impact
scenarios. Outputs from these PVAs, taken after 35 years of cumulative impact, to reflect the
35-year operational period of the Proposed Development are provided in Table 11-68.
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Table 11-67 Changes to regional breeding adult baseline mortality and survival rate arising from cumulative impacts for kittiwake

Cumulative displacement  Cumulative impact (1) Regional Regional breeding Increase to regional  Change to regional
and collision mortality breeding adult baseline breeding adult breeding adult
scenario adult mortality (3) baseline mortality (4)  annual survival rate
population (4)
(2)
Without BB and 844.38 233,139 34,038.29 +2.481% - 0.362%
GV
Lower With BB and GV 1280.04 +3.761% - 0.549%
Without BB and 1230.87 + 3.616% - 0.528%
GV
Higher With BB and GV 1774.05 +5.212% -0.761%

1: breeding adult annual mortalities from Table 11-66. 2: from Table 11-12. 3: regional breeding adult population x national adult average annual mortality
rate (14.6%; Horswill & Robinson, 2015). 4: cumulative impact / regional breeding adult baseline mortality.

Table 11-68 Outputs from the cumulative PVAs for kittiwake

Cumulative displacement and Cumulative impact PVA outputs
collision mortality scenario

(breeding adult annual

mortalities from Table Unimpacted Impacted population size CPS CGR
11-66) population size after after 35 year operational
35 year operational period
period
Without BB and GV 844.38 214,539 190,797 0.887 0.997
Lower With BB and GV 1280.04 181,379 0.847 0.995
Without BB and GV 1230.87 181,196 0.844 0.995

Higher With BB and GV 1774.05 170,573 0.796 0.994
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11.28.53.1f Berwick Bank and Green Volt OWFs are not included in cumulative impact totals to the
regional population of breeding adult kittiwakes, PVA outputs taken from evidence-led lower
case cumulative impact scenario direct distributional response mortality estimates provide a
CPS value of 0.887 (Table 11-68). The median population size after the Proposed
Development’s 35-year operational period is therefore projected to be 11.2% smaller than the
population if unimpacted. Such a decrease indicates that this level of impact may represent a
small detectable decrease against background natural population fluctuations.

11.28.54.1f Berwick Bank and Green Volt OWFs are included in cumulative impact totals to the regional
population of breeding adult kittiwakes, PVA outputs taken from evidence-led lower case
cumulative impact scenario direct distributional response mortality estimates provide a CPS
value of 0.847 (Table 11-68). The median population size after the Proposed Development’s
35-year operational period is therefore projected to be 15.4% smaller than the population if
unimpacted. Such a decrease indicates that this level of impact may represent a small
detectable decrease against background natural population fluctuations.

11.28.55.The above assessment used impact values for the West of Orkney Wind Farm that were in
the public domain at the time of running the PVAs, and prior to the request that this project
should be assessed qualitatively rather than use these numbers. Without knowledge of the
updated impact values, it is considered that no change to the above conclusions would be
made as any significant impacts would need to be compensated for and so would not be
considered as part of a cumulative effects assessment.

11.28.56.As PVA models were undertaken assuming density independent population growth, CGR
values are considered to provide a more robust metric than CPS values (Cook and Robinson,
2016). For the evidence-led lower case cumulative impact scenario without inclusion of
Berwick Bank and Green Volt OWFs, PVA outputs provide CGR values of 0.997 (Table
11-68). This equates to a median reduction of 0.3% in population growth rate over the 35
years of operational impact. For the evidence-led lower case cumulative impact scenario with
inclusion of Berwick Bank and Green Volt OWFs, PVA outputs provide CGR values of 0.995
(Table 11-68). This equates to a median reduction of 0.5% in population growth rate over the
35 years of operational impact. Such decreases (for impact scenarios with and without
inclusion of Berwick Bank and Green Volt OWFs) indicate that levels of impact may represent
a small detectable decrease against background natural population fluctuations.

11.28.57.Kittiwake breeding populations decreased in Scotland between the two most recent national
censuses; a decline of 57% between Seabird 2000 (1998-2002) and Seabirds Count (2015-
21) (Burnell et al., 2023). Subsequent surveys in 2023 from a number of colonies across the
Britain to monitor the effects of HPAI, however, showed an overall 8% increase in AONSs in
comparison to pre-HPAI counts from monitored sites (Tremlett et al., 2024).

11.28.58.Based on PVA outputs from cumulative impact scenarios, given the observed decline in the
national kittiwake breeding population and potential additional declines associated with HPAI,
cumulative direct distributional response impacts (assuming evidence-led lower case
displacement rates) and collision impacts resulting in CGR values of 0.997, are considered to
be of low magnitude. The rationale for this decision is based on an assumption that, for a
stable population CGR values exceeding an arbitrary, but highly conservative threshold of
0.995 are considered as negligible magnitude; however, although in this instance CGR values
exceed 0.995, as kittiwake populations are declining sharply a higher threshold of 0.998 was
used as a threshold. As CGR values exceeded 0.995, but did not exceed 0.998, an impact
magnitude of low was attributed on the basis of expert opinion.
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11.28.59. Cumulative direct distributional response impact and collision mortalities were calculated in
accordance with rates and parameters recommended in NatureScot guidance (NatureScot
2023g; NatureScot 2023h). Predicted mortalities from each relevant project to the regional
population of breeding adults (Table 11-69) assumed a 70% displacement rate, with lower
case impact scenario of 1% (non-breeding and breeding season) mortality of displaced birds
and a higher case impact scenario of 3% (non-breeding and non-breeding season) mortality
of displaced birds. Displacement mortality contributions for all relevant projects in both
breeding and non-breeding seasons were summed for lower and higher displacement
mortality scenarios, as well as collision mortality, to estimate total cumulative impacts to the
regional breeding gannet population surrounding the Proposed Development. Due to ongoing
uncertainty regarding the incorporation of impacts from Berwick Bank and Green Volt OWFs
in cumulative assessments, cumulative combined displacement and collision mortalities were
calculated with and without the inclusion of these sites. Displacement and collision mortality
contributions to the Proposed Development’s regional population of breeding adult gannet
and the cumulative impact totals derived from the contributions are presented in Table 11-69.

Gannet
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Table 11-69 Mortality estimates to adult gannet from the regional breeding population for each project included in cumulative assessment

Mortality to adults from the regional breeding population

Project Collision Lower case Displacement (1% Higher case Displacement (3%
breeding and non-breeding breeding and non-breeding
mortality) mortality)
B AM SM A B AM SM A B AM SM A

Aberdeen 1.15 0.77 0.03 1.95 0.01 0.01 0.04 0.04
Beatrice 5.43 1.87 7.31

BB 116.54 5.36 116 123.06 32.26 4.30 1.00 3756 96.78 12.90 194 111.63
Blyth Demo 2.36 0.42 0.88 3.66

DEP 0.29 0.29

Dogger Bank A + B 33.69 16.67 17.08 67.44 4.61 5.87 132 11.80 1383 17.62 1.72 33.16
Dogger Bank C + Sofia 6.11 2.02 3.39 1152 8.98 2.54 155 13.07 26.94 7.63 0.07 34.64
Dogger Bank South (PEIR) 25.50 3.90 0.00 29.40 6.92 2.92 0.03 9.88 20.76 8.77 3.25 32.79
Dudgeon 7.16 3.66 277 1359 0.35 0.07 0.04 0.46 1.06 0.22 1.13 241
East Anglia ONE 8.61 3.33 0.39 12.33 1.00 1.36 0.08 2.44 2.99 4.09 0.43 7.50
East Anglia ONE North 160 17.98 132 2091 1.08 10.59 0.25 11.92 3.23 31.78 0.88 35.88
East Anglia THREE 3.33 5.78 2.61 11.72 2.75 3.70 1.80 8.25 8.26 11.09 0.54 19.89
East Anglia TWO 8.68 6.99 143 17.10 1.28 2.59 0.37 4.25 3.85 7.78 1.42 13.06
Five Estuaries 0.76 0.47 0.10 1.34 0.63 1.86 0.23 2.73 1.90 5.59 1.96 9.46
Galloper 2.71 1.69 4.41 2.64 0.91 3.55 7.92 191 9.83
Greater Gabbard 1.71 1.43 3.14 0.20 0.35 0.55 0.60 0.14 0.74
GV 8.28 0.23 1.23 9.73 0.76 0.06 0.12 0.94 2.28 0.19 2.38 4.85
Hornsea Project FOUR 9.93 158 0.47 11.98 5.90 2.31 0.78 9.00 17.71  6.94 0.99 25.64
Hornsea Project ONE 1.82 1.48 1.61 4.90 4.49 2.03 0.83 7.35 13.46 6.10 1.41 20.97
Hornsea Project THREE 4.17 1.37 1.78 7.32 5.64 2.88 1.02 9.55 16.93 8.65 2.07 27.65
Hornsea Project TWO 4.86 2.85 1.88 9.60 3.06 3.34 0.24 6.64 9.17  10.02 1.74 20.93
Humber Gateway 0.65 0.11 0.23 0.99




@e MUIR MHOR

Mortality to adults from the regional breeding population

Project Collision Lower case Displacement (1% Higher case Displacement (3%
breeding and non-breeding breeding and non-breeding
mortality) mortality)
B AM SM A B AM SM A B AM SM A

Hywind 2.70 0.14 0.27 3.11 0.01 0.01 2.69 2.69
Inch Cape 72.55 1.34 154 7543 1549 1.82 025 1756  46.47 5.45 3.01 54.93
Kentish Flats 0.18 0.38 0.57

Kincardine 1.35 0.00 0.00 1.35

Lincs 1.46 0.26 0.73 2.45

London Array 0.11 0.31 0.42

Lynn & Inner Dowsing 0.19 0.03 0.09 0.30

Methil 5.56 0.00 0.00 5.56

Moray East 6.49 2.89 9.38 0.77 0.09 0.86 231 0.72 3.03
Moray West 0.41 0.26 0.67 1.16 0.17 1.32 3.47 0.35 3.82
Muir Mhor 4.74 1.00 0.26 6.00 2.07 1.80 0.29 4.16 6.20 5.40 0.88 12.48
NnG 61.82 1.88 270 6640 11.59 1.43 0.34 1335 34.76 4.28 1.12 40.15
Norfolk Boreas 9.86 3.84 1.39 15.10 8.22 5.02 1.01 1425 2465 15.05 1.31 41.01
Norfolk Vanguard 5.70 5.63 1.89 13.21 1.81 7.14 150 10.45 5.44  21.43 0.18 27.04
North Falls (PEIR) 451 3.37 230 10.19 0.45 1.32 0.84 2.61 1.36 3.96 1.04 6.36
Ossian 25.64 1.64 0.14 2741 9.00 2.18 0.00 11.19 26.39 6.99 0.56 33.94
Outer Dowsing 0.96 0.15 0.03 1.14 3.94 1.45 0.32 571 11.81 4.36 0.82 16.98
Pentland 1.08 0.00 0.00 1.08 0.92 0.06 0.01 0.99 2.75 0.19 1.69 4.63
Race Bank 12.48 1.27 0.69 14.44 0.62 0.09 0.10 0.81 1.85 0.28 0.19 2.32
Rampion 8.90 0.45 9.35 1.72 1.72 5.15 5.15
Rampion2 0.59 0.30 0.89 0.30 0.42 0.72 0.89 3.65 4.54
SEP & DEP 0.25 0.00 0.25 2.25 1.87 0.11 4.23 6.76 5.61 0.59 12.96
SeaGreen 192.33 3.80 6.27 20241 17.20 1.71 040 19.31 5161 5.14 2.47 59.23

Sheringham Shoal 12.62 0.92 0.00 13.54 0.31 0.09 0.01 0.41 0.94 0.27 2.92 4.14
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Mortality to adults from the regional breeding population

Project Collision Lower case Displacement (1% Higher case Displacement (3%
breeding and non-breeding breeding and non-breeding
mortality) mortality)
B AM SM A B AM SM A B AM SM A

Teesside 1.12 0.23 0.00 1.35 0.00 0.00 0.01 0.01
Triton Knoll 6.52 4.58 3.31 14.42 141 0.04 0.08 1.54 4.23 0.13 0.08 4.45
West of Orkney 24.92 3.16 114 29.21 5.65 3.39 0.54 9.57 1694 10.16 3.39 30.49
Westermost Rough 0.11 0.02 0.05 0.18

Total without GV and BB 568.88 129.46 68.35 766.70 127.63 78.31 16.30 222.23 382.26 235.36 47.32 664.93
Total with GV and BB 693.70 135.05 70.74 899.49 160.65 82.67 17.41 260.73 481.32 248.45 51.64 781.41

Non-project impacts were derived from numbers provided by Royal Haskoning, these derivations are provided in Annex B of Volume 3, Technical Appendix 11.5 (Offshore Ornithology
Population Viability Analysis Report).
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11.28.60.In Table 11-70, lower and higher impact scenario cumulative direct distributional response
and collision mortalities including and excluding the Berwick Bank and Green Volt OWF
projects are considered in relation to the regional population of breeding adult gannet (Table
11-12). These values, and national adult gannet mortality rates from Horswill and Robinson
(2015), are used to quantify the increase to regional breeding adult mortality and also the
reduction to regional breeding adult survival rates associated with each cumulative scenario.
In accordance with NatureScot (2023)) guidance, where reductions to adult annual survival
rates exceeded 0.02 percentage points, PVAs were undertaken in order to assign cumulative
impact magnitudes.

11.28.61.As all cumulative impact scenarios, when compared to the gannet regional breeding adult
population, were predicted to result in reductions to the regional breeding adult survival rate
of more than 0.02 percentage points, PVAs were undertaken for all cumulative impact
scenarios. Outputs from these PVAs, taken after 35 years of cumulative impact, to reflect the
35-year operational period of the Proposed Development are provided in Table 11-71.
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Table 11-70 Changes to regional breeding adult baseline mortality and survival rate arising from cumulative impacts for gannet

Cumulative displacement and Cumulative impact ~ Regional breeding  Regional breeding Increase to Change to
collision mortality scenario (1) adult population adult baseline regional regional breeding
; breeding adult adult annual
mortality (3) , :
(2) baseline survival rate (4)
mortality (4)
Without BB and GV 988.93 458,578 37,144.818 + 2.662% -0.216%
Lower With BB and GV 1160.22 +3.124% - 0.253%
Without BB and GV 1431.63 + 3.854% -0.312%
Higher With BB and GV 1680.9 + 4.525% -0.367%

1: breeding adult annual mortalities from Table 11-69. 2: from Table 11-12. 3: regional breeding adult population x national adult average annual mortality
rate (8.1%; Horswill & Robinson, 2015). 4: cumulative impact / regional breeding adult baseline mortality.

Table 11-71 Outputs from the cumulative PVAs for gannet

Cumulative displacement and collision Cumulative PVA outputs
mortality scenario impact
(breeding adult Unimpacted population size Impacted population size after CPS CGR
annual after 35 year operational 35 year operational period
mortalities from period
Table 11-69)
Without BB and GV 988.93 302,197.25 281,519.25 0.930 0.998
Lower With BB and GV 1160.22 278,295.75 0.921 0.998
Without BB and GV 1431.63 271,659.5 0.898 0.997

Higher With BB and GV 1680.9 267,486.25 0.884 0.997
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11.28.62.1f Berwick Bank and Green Volt OWFs are not included in cumulative impact totals to the
regional population of breeding adult gannets, PVA outputs taken from evidence-led lower
case cumulative impact scenario direct distributional response mortality estimates provide a
CPS value of 0.930 (Table 11-71). The median population size after the Proposed
Development’s 35-year operational period is therefore projected to be 7.0% smaller than the
population if unimpacted. Such a decrease indicates that this level of impact would be unlikely
to be detected against natural population fluctuations.

11.28.63.If Berwick Bank and Green Volt OWFs are included in cumulative impact totals to the regional
population of breeding adult gannets, PVA outputs taken from evidence-led lower case
cumulative impact scenario direct distributional response mortality estimates provide a CPS
value of 0.921 (Table 11-71). The median population size after the Proposed Development’s
35-year operational period is therefore projected to be 7.9% smaller than the population if
unimpacted. Such a decrease indicates that this level of impact would be unlikely to be
detected against natural population fluctuations.

11.28.64.The above assessment used impact values for the West of Orkney Wind Farm that were in
the public domain at the time of running the PVAs, and prior to the request that this project
should be assessed qualitatively rather than use these numbers. Without knowledge of the
updated impact values it is considered that no change to the above conclusions would be
made as any significant impacts would need to be compensated for and so would not be
considered as part of a cumulative effects assessment.

11.28.65.As PVA models were undertaken assuming density independent population growth, CGR
values are considered to provide a more robust metric than CPS values (Cook and Robinson,
2016). For both evidence-led lower case cumulative impact scenarios (with and without
inclusion of Berwick Bank and Green Volt OWFs), PVA outputs provide CGR values of 0.998
(Table 11-71). This equates to a median reduction of 0.2% in population growth rate over the
35 years of operational impact. Such a decrease indicates that this level of impact would be
undetectable against natural population fluctuations.

11.28.66.Gannet breeding populations increased in Scotland between the two most recent national
censuses; an increase of 40% between the gannet census of 2003-05 and the gannet census
of 2013-14/Seabirds Count (2015-21) (Burnell et al., 2023). Subsequent surveys in 2023 from
a number of colonies across Britain to monitor the effects of HPAI, showed an overall 25%
decrease in AON/Apparently Occupied Sites (AOS) in comparison to pre-HPAI counts from
monitored sites (Tremlett et al., 2024).

11.28.67.Based on PVA outputs from cumulative impact scenarios, given the observed increase in the
national gannet breeding population and potential additional declines associated with HPAI,
cumulative, direct distributional response impacts (assuming evidence-led lower case
displacement rates) and collision impacts resulting in CGR values of 0.998, are considered to
be of negligible magnitude. The rationale for this decision is based on an assumption that, for
a stable population CGR values exceeding an arbitrary, but highly conservative threshold of
0.995 are considered as negligible magnitude; in this instance CGR values exceed 0.995, and
gannet populations are overall increasing despite recent HPAI effects, therefore an impact
magnitude of negligible was attributed on the basis of expert opinion.

RECEPTOR SENSITIVITIES

11.28.68. The sensitivities of seabird species to disturbance, displacement, barrier effects and collision
are outlined within Table 11-23, as per the project alone assessment. In this instance, while
kittiwake and gannet have both been assessed as having low sensitivity to direct distributional
responses, they have been brought forward for assessment based on NatureScot guidance
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(NatureScot, 2023h). Additionally, they have both been identified as having a high sensitivity
to collision.

SIGNIFICANCE OF CUMULATIVE EFFECT

Kittiwake

11.28.69.The magnitude of the cumulative impact is deemed to be low and this receptor’s greatest
sensitivity to the impacts is high. The cumulative effect will therefore be of minor significance,
which is not significant in EIA terms.

Gannet

11.28.70.The magnitude of the cumulative impact is deemed to be negligible and this receptor’s

greatest sensitivity to the impacts is high. The cumulative effect will therefore be of negligible
significance, which is not significant in EIA terms.

11.29. SECONDARY MITIGATION AND RESIDUAL
CUMULATIVE EFFECTS

11.29.1. No additional offshore ornithology mitigation is considered necessary because assessed
significances of effect in the absence of further mitigation (beyond the commitments outlined
in Section 11.11) are not significant in EIA terms.

11.30. PROPOSED MONITORING FOR CUMULATIVE
EFFECTS

11.30.1. No offshore and intertidal ornithology monitoring is proposed to test the predictions made
within the assessment of likely significant effects or Cumulative Effects Assessment (CEA) on
offshore and intertidal ornithology receptors as no likely significant effects were predicted
during construction, O&M and decommissioning phases of the Proposed Development.

11.30.2. The Developer will engage with MD-LOT, NatureScot, and other relevant key stakeholders to
identify and contribute to targeted and proportionate regional or strategic monitoring to better
understand the environmental effects of offshore wind taking account of known evidence gaps
taking account of Evidence Maps published through the Scottish Marine Energy Research
(ScotMER) forum or any successor programme formed to facilitate these research interests,
or any developer-led regional groups. This monitoring commitment will be secured in the
Section 36 Consent and/or Marine Licence via the requirement for a Project Environmental
Monitoring Plan (PEMP).
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11.31. TRANSBOUNDARY EFFECTS

11.31.1.

11.31.2.

11.31.3.

11.31.4.

11.31.5.

11.31.6.

The assessment undertaken within this EIA for offshore and intertidal ornithology has included
any potential for transboundary effects from the Proposed Development upon the interests of
European Economic Areas (EEA States).

It is considered there is the potential for the following transboundary impacts:
e Direct Distributional Responses; and
e Collision.

For all species, the project alone and cumulative impact assessments of direct distributional
responses determined either minor or negligible adverse effects, which are not significant in
EIA terms. When considering the wider populations that transboundary impacts may occur to
and the distances these populations may be from the array, the effects of direct distributional
responses during the lifecycle of the Proposed Development are determined to be negligible.

For all species, the project alone and cumulative impact assessments of collision determined
either minor or negligible adverse effects, which are not significant in EIA terms. When
considering the wider populations that transboundary impacts may occur to and the distances
these populations may be from the array, the effects of direct distributional responses during
the lifecycle of the Project are determined to be negligible.

As some species are susceptible to multiple impacts, a combined assessment of direct
distributional responses and collision was completed. It was determined to result in either a
minor or negligible adverse effect, which is not significant in EIA terms. When considering the
wider populations that transboundary impacts may occur to and the distances these
populations may be from the array, the effects of the combined impacts during the lifecycle of
the Proposed Development are determined to be negligible.

It is therefore concluded that no significant transboundary effects are predicted to occur.

11.32. INTER-RELATED EFFECTS

11.32.1.

11.32.2.

11.32.3.

Inter-related effects may occur due to multiple impacts on a receptor or a group of receptors
from the Proposed Development. This includes the following:

e Project Lifecycle Effects - Interactions between impacts across different phases of
the Proposed Development i.e., interaction of impacts across construction, operation,
and maintenance and decommissioning; and

e Inter-related Receptor Effects - Interactions between impacts on a receptor or group
of receptors within an offshore Project stage (Inter-related Receptor Effects).

Project Lifecycle and Receptor led inter-related effects from offshore ornithology are
presented in Table 11-72.

An assessment of ecosystem level effects for the Proposed Development is provided in
Volume 3, Appendix 6.4 (Ecosystem Level Effects).
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Table 11-72 Inter-Related Effects of Offshore Ornithology

Impact

Significant Inter-Related Effects

Project Lifecycle Effects

All impacts

There is no potential for the effects during one phase of the Proposed Development
to interact with the effects of another phase in a way that would result in combined
effects of greater significance than the assessments for an individual phase

Receptor Led Effects

Construction
phase impacts

The impacts assessed during the construction phase are direct distributional
responses and indirect distributional responses. For direct distributional responses,
across the relevant receptors the highest significance predicted is minor, which is
not significant in EIA terms. For indirect distributional responses, across the relevant
receptors the highest significance predicted is negligible, which is not significant in
EIA terms. For each of these impacts, the combination of effects would not result in
a combined effect of greater significant that the assessments already provided.

Operation and
Maintenance
phase impacts

The impacts assessed during the operation and maintenance phase are collision,
entanglement, artificial lighting, direct distributional responses and indirect
distributional responses. For collision, across the relevant receptors the highest
significance predicted is negligible, which is not significant in EIA terms. For
entanglement, across the relevant receptors the highest significance predicted is
negligible, which is not significant in EIA terms. For artificial lighting, across the
relevant receptors the highest significance predicted is negligible, which is not
significant in EIA terms. For direct distributional responses, across the relevant
receptors the highest significance predicted is minor, which is not significant in EIA
terms. For indirect distributional responses, across the relevant receptors the
highest significance predicted is negligible, which is not significant in EIA terms. For
kittiwake and gannet, combined effects of direct distributional impacts and collision
are assessed in Section 12.7 under direct distributional responses. For all species,
including kittiwake and gannet, the combination of effects would not result in a
combined effect of greater significant that the assessments already provided.

Decommissioning
phase impacts

The impacts assessed during the decommissioning phase are direct distributional
responses and indirect distributional responses. For direct distributional responses,
across the relevant receptors the highest significance predicted is minor, which is
not significant in EIA terms. For indirect distributional responses, across the relevant
receptors the highest significance predicted is negligible, which is not significant in
EIA terms. For each of these impacts, the combination of effects would not result in
a combined effect of greater significant that the assessments already provided.

11.33. ASSESSMENT SUMMARY

11.33.1. A summary of the findings of the effects and cumulative effects assessments undertaken in
Section 11.17 and Section 11.26 is given in Table 11-73 and Table 11-74. This includes
residual effect significance after any required secondary mitigation and proposed monitoring.




Table 11-73 Summary of Assessment of Effects on Offshore and Intertidal Ornithology
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OFFSHORE WIND FARM

Effect Receptor

Magnitude of Impact

Receptor Sensitivity

Effect Significance

Secondary Mitigation

Residual Effect

Proposed Monitoring

Construction

Direct distributional Migratory non-seabirds Negligible

Low

Negligible

None

No significant residual effect

None

responses — Array Area

Kittiwak
and offshore ECC ittiwake

Puffin
Gannet
Sandwich tern
Guillemot
Razorbill
Shag

Negligible

Medium

Negligible

None

No significant residual effect

None

Direct distributional
responses - landfall

Purple sandpiper
Guillemot
Razorbill

Negligible

Low/medium

Negligible

None

No significant residual effect

None

Greylag goose
Mallard
QOystercatcher
Lapwing
Ringed plover
Turnstone
Sanderling
Dunlin
Arctic tern
Shag
Grey heron

Negligible

Medium

Negligible

None

No significant residual effect

None

Eider Negligible
Common scoter
Goldeneye
Curlew
Snipe
Redshank
Red-throated diver

High

Negligible

None

No significant residual effect

None

Indirect distributional
responses

All scoped in IOFs Low

Low

Negligible

None

No significant residual effect

None

Operation and Maintenance

Kittiwake
Common gull
Gannet

Collision
Negligible

High

Negligible

None

No significant residual effect

None

Great black-backed gull
Herring gull
Lesser black-backed gull

Negligible

Very high

Negligible

None

No significant residual effect

None

Sandwich tern
Common tern
Arctic tern
Great skua

Negligible

Medium

Negligible

None

No significant residual effect

None

Migratory non-seabird
IOFs Negligible

Low

Negligible

None

No significant residual effect

None

Entanglement All scoped in IOFs

Medium

Negligible

None

No significant residual effect

None
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OFFSHORE WIND FARM

Effect

Receptor

Magnitude of Impact

Receptor Sensitivity

Effect Significance

Secondary Mitigation

Residual Effect

Proposed Monitoring

Negligible

Artificial lighting

All scoped in IOFs

Negligible

Medium

Negligible

None

No significant residual effect

None

Direct distributional
responses — Array Area
and offshore ECC

Migratory non-seabirds

Negligible

Low

Negligible

None

No significant residual effect

None

Kittiwake
Puffin
Gannet
Sandwich tern
Razorbill
Shag
Guillemot

Negligible

Medium

Negligible

None

No significant residual effect

None

Direct distributional
responses - landfall

Purple sandpiper
Guillemot
Razorbill

Negligible

Low/medium

Negligible

None

No significant residual effect

None

Greylag goose
Mallard
Oystercatcher
Lapwing
Ringed plover
Turnstone
Sanderling
Dunlin
Arctic tern
Shag
Grey heron

Negligible

Medium

Negligible

None

No significant residual effect

None

Eider
Common scoter
Goldeneye
Curlew
Snipe
Redshank
Red-throated diver

Negligible

High

Negligible

None

No significant residual effect

None

Indirect distributional
responses

All scoped in IOFs

Low

Low

Negligible

None

No significant residual effect

None

Decommissioning

Direct distributional
responses — Array Area
and offshore ECC

Migratory non-seabirds

Negligible

Low

Negligible

None

No significant residual effect

None

Kittiwake
Puffin
Gannet
Sandwich tern
Guillemot
Razorbill
Shag

Negligible

Medium

Negligible

None

No significant residual effect

None

Direct distributional
responses - landfall

Purple sandpiper
Guillemot
Razorbill

Negligible

Low/medium

Negligible

None

No significant residual effect

None

Greylag goose
Mallard

Negligible

Medium

Negligible

None

No significant residual effect

None
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OFFSHORE WIND FARM

Effect Receptor Magnitude of Impact

Receptor Sensitivity

Effect Significance

Secondary Mitigation

Residual Effect

Proposed Monitoring

Oystercatcher
Lapwing
Ringed plover
Turnstone
Sanderling
Dunlin
Arctic tern
Shag
Grey heron

Eider
Common scoter
Goldeneye
Curlew
Snipe
Redshank
Red-throated diver

Negligible

High

Negligible

None

No significant residual effect

None

Indirect distributional
responses

All scoped in IOFs Negligible

Low

Negligible

None

No significant residual effect

None

Table 11-74 Summary of Assessment of Cumulative Effects on Offshore and Intertidal Ornithology

Effect CEA Tier Receptor Magnitude of Receptor Sensitivity Cumulative Effect Secondary Mitigation Residual Cumulative Effect Proposed Monitoring
Cumulative Impact Significance

Construction

Direct distributional 1 Guillemot Negligible Medium Negligible None No significant residual effect None

responses Razorhbill Low Medium Minor None No significant residual effect None
1 Puffin Negligible Medium Negligible None No significant residual effect None

Operation and Maintenance

Direct distributional 1 Guillemot Negligible Medium Negligible None No significant residual effect None

responses 1 Razorbill Low Medium Minor None No significant residual effect None
1 Puffin Negligible Medium Negligible None No significant residual effect None

Collision 1 Herring gull Negligible Very high Negligible None No significant residual effect None

Direct distributional 1 Kittiwake Low High Minor None No significant residual effect None

responses and

collision combined

Decommissioning

Direct distributional Guillemot Negligible Medium Negligible None No significant residual effect None

responses Razorbill Low Medium Minor None No significant residual effect None

Puffin Negligible Medium Negligible None No significant residual effect None
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