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Defined Terms

GOBe

APEMGroup

Term Definition
Applicant Cerulean Winds Aspen Project Limited.
Aspen Array Area The area in which the generation infrastructure for Aspen Offshore Wind

Farm (OWF), including Wind Turbine Generators (WTGs) and Offshore
Substation Platforms (OSPs) will be located.

Cumulative Effects

The combined effect of the Proposed Development in combination with
the effects from a number of different Projects, on the same single
receptor/resource.

Design Envelope

A description of the range of possible elements that make up the
Proposed Development’s design options under consideration, as set out
in detail in the project description. This envelope is used to define the
Proposed Development for Environmental Impact Assessment (EIA) and
Habitats Regulation Appraisal (HRA) purposes when the exact engineering
parameters are not yet known. This is also known as the “Rochdale
Envelope” approach.

EIA Regulations

The collective term used to refer to the following:

= The Electricity Works (Environmental Impact
Assessment)(Scotland) Regulations 2017

= The Marine Works (Environmental Impact Assessment)
(Scotland) Regulations 2017; and

= The Marine Works (Environmental Impact Assessment) Regulations
2007.

Environmental Impact
Assessment (EIA)

A statutory process whereby planned projects must be assessed before a
formal decision to proceed can be made. It involves assessment
requirements outlined in the EIA Regulations, including the collection and
consideration of environmental information, which fulfils the publication
of an Environmental Impact Assessment Report (EIAR).

European Protected
Species (EPS)

Licence granted under the Conservation (Natural Habitats, &c.)
Regulations 1994 and/or the Conservation of Offshore Marine Habitats
and Species Regulations 2017.

European Site

Protected sites, originally established under EU legislation, including
Special Areas of Conservation (SACs), candidate Special Areas of
Conservation (cSACs), Special Protection Areas (SPAs), proposed Special
Protection Areas (pSPAs) and Ramsar sites.

High Voltage
Alternating Current
(HVAC)

Refers to where the flow of electric current reverses direction in a regular
frequency. HVAC supports bulk power flow over short to medium
transmission distances.

High Voltage Direct
Current (HVDC)

Refers to high voltage electricity in direct current form where current
flows in one direction only. HVDC supports longer transmission
infrastructure due to not experiencing reactive losses.

Inter-array Cables
(IACs)

Cables which link the Wind Turbine Generators (WTGs) to each other and
to the Offshore Substation Platforms (OSPs) within the Aspen Array Area.

Inter-link Cables

Cables that will link Offshore Substation Platforms (OSPs) within the
Aspen Array Area.
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Term
Landfall

‘ Definition
The area between Mean Low Water Spring (MLWS) and Mean High Water

Spring (MHWS) where the Offshore Transmission Cables (OTCs) will
connect onshore to offshore.

Likely Significant Effect
(LSE)

In the context of Environmental Impact Assessment (EIA), a Likely
Significant Effect (LSE) refers to a predicted environmental impact of a
proposed development that, by its nature, magnitude, duration or
likelihood, has the potential to be significant in the context of the EIA
Regulations. This determination is made during the EIA screening and
scoping stages and helps establish whether a full EIA is required and what
topics should be assessed in detail.

Marine Directorate -
Licensing Operations
Team (MD-LOT)

The Marine Directorate responsible for Section 36 Consents, and marine
licensing within the Scottish inshore region (between 0 and 12 nautical
miles (nm)) and in the Scottish offshore region (between 12 and 200 nm).
MD-LOT acts on behalf of the Scottish Ministers.

Marine Scotland (MS)

The Directorate responsible for the integrated management of Scottish
waters. Acts on behalf of the Scottish Ministers.

Non-statutory
Consultee

Organisations that the Local Authorities and/or Marine Directorate may
choose to engage (if, for example, there are planning policy reasons to do
so) who are not designated in law but are likely to have an interest in the
Proposed Development.

North Sea Transition
Deal (NSTD)

A UK government framework supporting the transition of the offshore
energy sector from oil and gas to low-carbon energy, including offshore
wind, while promoting investment, reducing emissions, and safeguarding
jobs in the industry.

Offshore Scoping
Opinion

The document issued by MD-LOT on 12 May 2025 to the Applicant under
the Electricity Works (Environmental Impact Assessment) (Scotland)
Regulations 2017, the Marine Works (Environmental Impact Assessment)
(Scotland) Regulations 2007 and the Marine Works (Environmental
Impact Assessment) (Scotland) Regulations 2017, setting out the Scottish
Ministers’ opinion on the content of the Offshore Environmental Impact
Assessment Report (Offshore EIAR) including those issues that will or will
not need to be addressed in the Offshore EIAR.

Offshore Scoping
Report

The document submitted by the Applicant on 31 January 2025 setting out
the proposed contents of the Offshore Environmental Impact Assessment
Report (Offshore EIAR) and provided to MD-LOT to support the request
for an Offshore Scoping Opinion.

Offshore Substation
Platform (OSP)

Offshore platform consisting of High Voltage Alternating Current (HVAC)
substations or High Voltage Direct Current (HVDC) substations.

Offshore Transmission
Cable Corridor (OTC
Corridor)

The area within which the Offshore Transmission Cables (OTCs) will be
installed.

Offshore Transmission
Cables (OTCs)

The subsea electricity cables running from Landfall in the region of
Stonehaven to the Offshore Substation Platform(s) (OSP(s)) in Aspen
Array Area. The OTCs will act as both a demand and supply cable. The
OTCs will provide both traditional supply of power to grid but also ensures
robust secure power supply to oil and gas assets when the Aspen Array
Area is not generating sufficient renewable power to support their
demand.
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Term

Offshore Wind Farm
(OWF)

‘ Definition
The proposed generation infrastructure comprising of Wind Turbine

Generators (WTGs) and associated, Offshore Substation Platform(s)
(OSP(s)), foundations and substructures and Inter-array Cables (IACs).

Project Aspen Offshore Wind Farm (OWF) - comprises the wind farm and all
associated offshore and onshore components.
Proposed The offshore components of the Project (Aspen Offshore Wind Farm)

Development

which include all offshore infrastructure associated with Aspen Array Area
and the Offshore Transmission Cables (OTCs).

Section 36 Consent

Consent under Section 36 of the Electricity Act 1989 for the construction,
or extension, and operation of electricity generating stations.

Wind Turbine
Generator (WTG)

The wind turbine that generates electricity consisting of tubular towers
and blades attached to a nacelle housing mechanical and electrical
generating equipment.

Worst-case Design
Scenario

The maximum design parameters of each offshore asset of the Proposed
Development considered to be a worst-case for any given assessment.
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Abbreviations

Abbreviation

APEMGroup

Definition

AA Appropriate Assessment

ADD Acoustic Deterrent Device

AfL Agreement for Lease

ASCOBANS éaggfi?ae:;STr‘:?:a(:ﬂo(jn;e;:;ﬂ;;gf Small Cetaceans of the Baltic, North

BEIS Department of Business, Energy, and Industrial Strategy (now DESNZ)

BERR Business Enterprise and Regulatory Reform

CaP Cable Plan

CBRA Cable Burial Risk Assessment

CEA Cumulative Effects Assessment

CES Coastal East Scotland

CGNS Celtic and Greater North Seas

Cl Confidence Intervals

CITES Convention on International Trade in Endangered Species of Wild Fauna
and Flora

CMS Construction Method Statement

CoP Construction Programme

CSIP Cetacean Strandings Investigation Programme

DAS Digital Aerial Surveys

DESNZ Department for Energy Security and Net Zero

DP Decommissioning Programme

DTAGs Digital Acoustic Recording Tags

EDR Effective Deterrence Range

EEA European Economic Areas

EIA Environmental Impact Assessment

EIAR Environmental Impact Assessment Report

EMF Electromagnetic Field

EMP Entanglement Management Plan

EPS European Protected Species

EU European Union

FCS Favourable Conservation Status

FHG Functional Hearing Group
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Abbreviation ‘ Definition

GBF Global Biodiversity Framework

GES Good Environmental Status

GNS Greater North Sea

HF High Frequency

HRA Habitat Regulations Appraisal

HVAC High Voltage Alternating Current

HVDC High Voltage Direct Current

IAMMWG Inter Agency Marine Mammal Working Group

[EEM Institute of Ecology and Environmental Management
INNS Invasive Non-Native Species

[EMA Institute of Environmental Management and Assessment
INSPIRE Impulse Noise Sound Propagation and Impact Range Estimator
iPCoD Interim Population Consequences of Disturbance

IUCN International Union for Conservation of Nature
IJNCC Joint Nature Conservation Committee

LF Low Frequency

LSE Likely Significant Effects

MAG Magnetometer

MBES Multibeam Echo Sounder

MD-LOT Marine Directorate - Licensing Operations Team

MHWS Mean High Water Springs

MLWS Mean Low Water Springs

MMMP Marine Mammal Mitigation Plan

MMO Marine Management Organisation

MMOb Marine Mammal Observer

MPA Marine Protected Area

MPCP Marine Pollution Contingency Plan

MU Management Unit

NCMPA Nature Conservation Marine Protected Area

NERC Natural Environment Research Council

NMFS National Marine Fisheries Service

NS North Sea
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Abbreviation Definition

O&M Operation and Maintenance

OMP Operation and Maintenance Programme
OsP Offshore Substation Platform

OSPAR Oslo and Paris Convention for the Protection of the Marine Environment
oTC Offshore Transmission Cable

OWF Offshore Wind Farm

PAM Passive Acoustic Monitoring

PCW Phocid Carnivores in Water

PEMP Project Environmental Management Plan
PMFs Priority Marine Features

PS Piling Strategy

PTS Permanent Threshold Shift

RIAA Report to Inform Assessment

RMS Root Mean Square

ROV Remotely Operated Vehicle

SAC Special Area of Conservation

SBP Sub-bottom Profiling

SCOS Special Committee on Seals

SEL Sound Exposure Level

SMASS Scottish Marine Animal Stranding Scheme
SMRU Sea Mammal Research Unit

SMU Seal Management Unit

SNCBs Statutory Nature Conservation Bodies
SPL Sound Pressure Level

SSS Sidescan Sonar
TTS Temporary Threshold Shift

UHRS Ultra-High Resolution Seismic

UWN Underwater Noise

UK United Kingdom

us United States

USBL Ultra-short Baseline

UXo Unexploded Ordnance
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Abbreviation

Definition

GOBe

APEMGroup

VER Valued Ecological Receptor
VHF Very High Frequency
VMP Vessel Management Plan
WTG Wind Turbine Generator
ZOl| Zone of Influence
Units
Unit ‘ Definition
dB Decibel (sound pressure)
Hz Hertz (frequency)
kHz Kilohertz (frequency)
km Kilometre
km? Kilometre squared
m Metre
2 Metre squared
mm Milimetre
nm Nautical mile
m/s Metres per second
MW Megawatt
Pa Pascal
Pa’s Pascal squared seconds
uv/m Microvolt per metre
uPa Micropascal
uPa’s Micropascal squared seconds
14 of 336 ASPEN OFFSHORE WIND FARM

Revision: 01



oL —one

11 Marine Mammals and Other Megafauna

11.1 Introduction

1111

11.1.2

11.1.3

11.1.4

11.15

Cerulean Winds Aspen Project Limited (hereafter referred to as the ‘Applicant’) is proposing to
develop the Aspen Offshore Wind Farm (hereafter referred to as ‘the Project’). The Project is
made up of both offshore and onshore components. The subject of the Offshore Environmental
Impact Assessment Report (Offshore EIAR) is the offshore infrastructure of the Project seaward
of Mean High Water Springs (MHWS) which is hereafter referred to as ‘the Proposed
Development’.

The Aspen Array Area covers an area of approximately 333 km2 and is located approximately 84
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,
Offshore Substation Platform(s) (OSP(s)) and associated foundations, the Inter-array Cables
(IACs), Inter-link Cables, Offshore Transmission Cables (OTCs) and Landfall.

This Chapter of the Offshore EIAR presents an assessment of the potential impacts and
associated Likely Significant Effects (LSE) on marine mammals and other megafauna receptors
from the Proposed Development and discusses appropriate mitigation and monitoring as
required to address any significant effects. As per the Environmental Impact Assessment (EIA)
Regulations, this Chapter specifically refers to the assessment of LSE on marine mammals and
other megafauna receptors, seaward of MHWS, during pre-construction, construction, operation
and maintenance (O&M), and decommissioning phases.

The term ‘Likely Significant Effect’ is used in both the EIA Regulations and the Habitat
Regulations. The Offshore EIAR is accompanied by an Offshore Report to Inform Assessment
(Offshore RIAA) (Cerulean Winds Aspen Project Limited, 2025) which uses the term as defined
by the Habitat Regulations Appraisal (HRA) Regulations. The Offshore EIAR uses the term as
defined in the ‘EIA Regulations’.

This Chapter should be read alongside the following other Chapters and technical appendices:
Volume 1, Chapter 3: Project Description;
Volume 1, Chapter 4: Environmental Impact Assessment Methodology;
Volume 2, Chapter 10: Fish and Shellfish Ecology;
Volume 2, Chapter 14: Shipping and Navigation;
Volume 3, Appendix 11.1: Marine Mammals and Other Megafauna Baseline Technical Report;
Volume 3, Appendix 3.1: Underwater Noise Technical Report; and

Volume 3, Appendix 11.2: iPCoD Modelling Report.
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11.1.6 This Chapter includes a summary of information contained in Volume 3, Appendix 11.1: Marine
Mammals and Other Megafauna Baseline Technical Report, which provides a detailed
characterisation of marine mammals and other megafauna relevant to the Proposed
Development, including cetaceans (whales, dolphins and porpoises), pinnipeds (seals), basking
sharks and sea turtles.

11.1.7 This Chapter refers to the design of the Proposed Development as described in Volume 1,
Chapter 3: Project Description of the Offshore EIAR.

11.1.8 This Chapter has been prepared by GoBe Consultants Limited on behalf of the Applicant.
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11.2 Purpose of the Chapter

11.2.1
11.2.2

11.2.3

11.2.4

The primary purpose of the Offshore EIAR is defined in Volume 1, Chapter 1: Introduction.

The key objective of this Chapter is to provide Scottish Ministers, statutory and non-statutory
stakeholders the information required to assess for LSE upon marine mammals and other
megafauna due to the Proposed Development.

The topic of marine mammals includes the following elements:

= Detailed description of baseline environment conditions relevant to marine mammals and
other megafauna, based on data gathered from literature review and site-specific Digital Aerial
Surveys (DAS) conducted between March 2023 and February 2025.

= Discussion of assumptions and limitations with respect to the information used in the
baseline.

= Assessment of potential impacts and any resulting LSE on marine mammals related to the
Proposed Development.

= |dentification of monitoring measures to support proposed mitigation.
This Chapter presents the following:

= A detailed description of current environmental baseline conditions relevant to marine
mammals and other megafauna. These have been established from a combination of literature
reviews and data obtained from site specific surveys conducted between April 2023 and March
2025;

= Assumptions and limitations of the data used to define the baseline;

= Assessment of LSE on marine mammals and basking sharks from the Proposed Development
activities, taking into account the embedded commitments;

= Consideration of the need for secondary mitigation and any residual effects following the
application of these;

= |dentification of monitoring measures to support the mitigation measures proposed.

1 The first DAS survey was flown at the start of April 2023, due to logistical challenges not enabling the first
survey to be flown in March 2023. This first April survey has been used as a proxy for the March 2023 survey,
with a second survey also flown during April 2023 to be used for the “April” survey.
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11.3 Legislation and Policy Context

11.3.1 Overarching legislation, policy, and guidance in relation to the Offshore EIAR for the Proposed
Development is provided in Volume 1, Chapter 2: Policy and Legislative Context of the Offshore
EIAR. A summary of policy (Table 11.1), legislation (Table 11.2), and guidance directly relevant to
marine mammals and other megafauna is provided in the following sections.

Legislation and Policy

11.3.2 A summary of any relevant legislation is provided below within Table 11.1 below. All policy
directly applicable to marine mammals and other megafauna is presented in Table 11.2.
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Table 11.1 Table of Relevant Legislation for Marine Mammals

Legislation

Convention on
International Trade
in Endangered
Species of Wild
Fauna and Flora
(CITES) 1973.

‘ Summary

CITES is a global agreement among governments to regulate or ban the
international trade in species under threat. This prohibits the trade of species
listed under Appendix 1 of the agreement (including baleen whales) and
controls the trade of all other cetacean species.

GOBe

APEMGroup

‘ How/Where Chapter has Considered This

The protection of cetaceans (including baleen
whales) has been considered throughout the
assessment process. All relevant species and
designated sites are summarised in section 11.5.
An assessment of the potential injury and
disturbance to marine mammals from the Project
have been discussed in section 11.7. The
significance of the effect has been concluded, and
mitigation measures have been proposed.

Convention on the
Conservation of
Migratory Species
of Wild Animals
(The Bonn
Convention) 1979

The Bonn Convention is an environmental treaty of the United Nations that
aims to protect migratory wild animals (including all cetacean species, grey and
harbour seals, and basking sharks) worldwide across all, or part of their natural
range. It relates particularly to those species in danger of extinction.

The protection of all cetacean species, grey and
harbour seals, and basking sharks has been
considered throughout the assessment process.
All relevant species and designated sites are
summarised in section 11.5. An assessment of the
potential injury and disturbance to marine
mammals and basking sharks from the Project
have been discussed in section 11.7. The
significance of the effect has been concluded, and
mitigation measures have been proposed.

The Convention for
the Protection of
the Marine
Environment of the
North East Atlantic
(OSPAR
Convention) 1992

OSPAR Convention is a collaboration between 15 Western European
governments dedicated to safeguarding the marine environment in the North
East Atlantic region. The convention established a list of threatened and/or
declining species in the north-east Atlantic. These species have been targeted as
part of further work on the conservation and protection of marine biodiversity
under Annex V. The UK has committed to the OSPAR MPA commitment in 2023,
to establish a well-managed and ecologically coherent network of MPAs. As part
of the UK's contribution, Marine Special Areas of Conservation (SACs)
designated under the European Habitats Directive have been submitted.

Details of the relevant designated sites have been
outlined in Table 11.7. The Offshore EIAR is
accompanied by the RIAA which assesses LSE on
designated European Sites.
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Legislation

Convention on
Biological Diversity
1993

’ Summary

The Convention on Biological Diversity has three primary objectives: conserving
biological diversity, promoting the sustainable use of its components, and
ensuring the fair and equitable sharing of benefits derived from the use of
genetic resources. It mandates signatories to identify activities that could
impact the conservation and sustainable use of biological diversity, including the
implementation of procedures for conducting an EIA and mitigation measures.

GOBe

APEMGroup

How/Where Chapter has Considered This

The conservation of biological diversity and the
sustainable use of its components has been
considered throughout the assessment process.
All relevant species and designated sites are
summarised in section 11.5. An assessment of the
potential injury and disturbance to marine
mammals and basking sharks from the Project
have been discussed in section 11.7. The
significance of the effect has been concluded, and
mitigation measures have been proposed.

Agreement on the
Conservation of
Small Cetaceans of
the Baltic, North
East Atlantic, Irish
and North Seas,
2008 (ASCOBANS)

ASCOBANS came into force in 1994 under the Convention on Migratory Species
(Bonn Convention), with additional areas (including the north-east Atlantic and
Irish Sea) included into the convention in 2008. The aim is to promote
international cooperation with a view of achieving and maintaining the
Favourable Conservation Status (FCS) of small cetaceans throughout the
agreement area.

The aim of maintaining the FCS of small cetaceans
has been considered throughout the assessment
process. All relevant species and designated sites
are summarised in section 11.5. An assessment of
the potential injury and disturbance to marine
mammals and basking sharks from the Project
have been discussed in section 11.7. The
significance of the effect has been concluded, and
mitigation measures have been proposed.

The Wildlife and
Countryside Act
1981 (as amended)

The act makes it an offence to intentionally (or recklessly) kill, injure or take any
wild animal listed on Schedule 5 of the Act, and prohibits interference with
places used for shelter or protection, or intentionally disturbing or harassing
animals occupying such places (either intentionally or recklessly). All cetacean
species are protected within the 12 nm territorial waters under Schedule 5 of
the Act. The Act also enacts requirements under the Convention on the
Conservation of European Wildlife and Natural Habitats (The Bern Convention)
1979 which conveys special protection to vulnerable or endangered species and
their habitats, including all cetaceans, grey and harbour seals, and basking
sharks.

The protection conferred to the relevant species
under the act have been accounted for
throughout the assessment process. All relevant
species and designated sites are summarised in
section 11.5. An assessment of the potential
injury and disturbance to marine mammals and
basking sharks from the Project have been
discussed in section 11.7. The significance of the
effect has been concluded, and mitigation
measures have been proposed.
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Legislation

Nature
Conservation
(Scotland) Act 2004

The Nature Conservation (Scotland) Act 2004 sets out measures designed to
conserve biodiversity, and to protect and enhance the natural heritage. It
establishes measures to protect wildlife, providing amendments to the Wildlife
and Countryside Act 1981 specifically for Scottish waters, by further improving
protection of cetaceans from intentional disturbance. This further protection
incorporates risk from reckless disturbance. The Act also enacts requirements
under the Bern Convention 1979.

GOBe

APEMGroup

The conservation of biodiversity and the
protection of natural heritage has been
considered throughout this assessment process.
All relevant species and designated sites are
summarised in section 11.5. An assessment of the
potential injury and disturbance to marine
mammals and basking sharks from the Project
have been discussed in section 11.7. The
significance of the effect has been concluded, and
mitigation measures have been proposed.

Marine (Scotland)
Act 2010

The Marine (Scotland) Act 2010 provides a framework for the sustainable
management of Scotland’s seas to balance competing demands on Scotland’s
marine environment. While protecting Scotland’s seas, it also promotes
economic investment and growth in sectors such as marine renewable energy.
One of the aims is to create more simplified marine planning and licensing
system. The Act also provides improved protection for seals from intentional or
reckless harassment, where certain haul-out sites have been designated as
SACs.

Details of the relevant designated SACs, MPAs
and haul-out sites have been outlined in Table
11.7. Further information on relevant seal haul-
out sites is provided in Volume 3, Appendix 11.1:
Marine Mammals and Other Megafauna
Technical Baseline Report.

The Conservation
(Natural Habitats,
&c.) Regulations
1994

The Conservation
of Habitats and
Species Regulations
2017

The Conservation
of Offshore Marine

All cetacean species in UK waters are listed in Annex IV of the Habitats Directive
as European Protected Species (EPS), which is enacted in the UK through ‘The
Conservation of Habitats and Species Regulations 2017’ and ‘The Conservation
of Offshore Marine Habitats and Species Regulations 2017’. They are therefore
protected from deliberate killing (or injury), capture or disturbance throughout
their range. They are also considered species of community interest in need of
strict protection, as directed by Article 12 of the Directive.

The Habitats Regulations aim to ensure that habitats and species of European
importance are effectively conserved and protected. The Regulations classify all
cetacean species as EPS and include all seal species in Schedule 3, which
prohibits certain methods of capture or killing. They also provide for the

selection, designation, registration and notification of protected European Sites.

All relevant EPS species and designated sites are
summarised in section 11.5.

EPS consideration has been given to all noise
related impacts in Section 11.7, which has
considered the conservation status and sensitivity
of the receptor species when concluding the
significance of effect and proposed mitigation.

An EPS license will be applied for if any activity
has the potential to result in such an offence. The
application would be informed by the
assessments presented.
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Legislation

Habitats and
Species Regulations
2017

(referred to
collectively as the
Habitats
Regulations)

‘ Summary

They implement the Council Directive 92/43/EEC, requiring 'competent
authorities' to conduct an Appropriate Assessment (AA) for any proposed
activity or development that may significantly impact a European Site.
Authorities must consult with Statutory Nature Conservation Bodies (SNCBs)
and reject any proposal that would harm the integrity of a European Site, except
in very limited circumstances. These Regulations apply both onshore and within
territorial seas, while the Offshore Marine Regulations govern marine areas
beyond 12 nautical miles (nm).

GOBe

APEMGroup

‘ How/Where Chapter has Considered This

Details of the relevant designated sites have been
outlined in Table 11.7. The Offshore EIAR is
accompanied by the RIAA which assesses LSE on
designated European Sites.

Marine and Coastal
Access Act 2009

The Marine and Coastal Access Act 2009 established provisions for the
management and protection of the marine environment. In relation to Scotland,
the Act applies to offshore waters, beyond 12 nm. Along with the Marine
(Scotland) Act 2010, the Act introduced a new marine licensing system,
designed to achieve a consistent approach across a range of activities, and
simplify the process of getting approval for a Project.

The management and protection of the marine
environment has been considered throughout
this assessment process. All relevant species and
designated sites are summarised in section 11.5.
An assessment of the potential injury and
disturbance to marine mammals and basking
sharks from the Project have been discussed in
section 11.7. The significance of the effect has
been concluded, and mitigation measures have
been proposed.

Wildlife and Natural
Environment
(Scotland) Act 2011

The Wildlife and Natural Environment (Scotland) Act 2011 is an amendment of
the Wildlife and Countryside Act 1981. The act has introduced new wildlife
offences into Scotland and established a Biodiversity Duty, requiring public
bodies to report on their compliance with biodiversity objectives every three
years.

All relevant species and designated sites are
summarised in section 11.5. An assessment of the
potential injury and disturbance to marine
mammals and basking sharks from the Project
have been discussed in section 11.7. The
significance of the effect has been concluded, and
mitigation measures have been proposed.

Marine Strategy
Regulations 2010

The Marine Strategy Regulations 2010, transposes into UK law the Marine
Strategy Framework Directive 2008. It requires action to be taken to achieve or
maintain Good Environmental Status (GES) in UK waters. It requires a Marine
Strategy for all UK waters in cooperation with other countries sharing the same

All relevant species and designated sites are
summarised in section 11.5. An assessment of the
potential injury and disturbance to marine
mammals and basking sharks from the Project
have been discussed in section 11.7. The
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Legislation

‘ Summary

seas. The Marine Strategy which considers 11 descriptors and must reviewed
and updated every 6 years.

Descriptor 1 relates to biological diversity (cetaceans, seals, amongst others).
Descriptor 4 relates to food webs (cetaceans, seals, amongst others). Descriptor
6 relates to seafloor integrity (benthic habitats). Descriptor 7 relates to
hydrographical conditions. Descriptor 11 relates to underwater noise.

GOBe

APEMGroup

‘ How/Where Chapter has Considered This

significance of the effect has been concluded, and
mitigation measures have been proposed.

All impacts relate to Descriptor 1 and 4. Impacts
11, 14 and 15 relates to Descriptor 6. Impacts
1,2,3,4,5,8,12,16 and 17 relate to Descriptor 11.

Protection of Seals
(Designated Sea
Haul-out sites)
(Scotland) Order
2014

The Protection of Seals (Designated Sea Haul-out Sites) (Scotland) Order 2014
introduced additional protection for seals at 194 designated haul-out sites. The
sites were selected using a methodology developed by Sea Mammal Research
Unit (SMRU) based on patterns of seal usage over recent years as recorded by
aerial surveys.

Relevant designated haul-out sites have been
summarised in section 11.5. Further information
on relevant seal haul-out sites is provided in
Volume 3, Appendix 11.1: Marine Mammals and
Other Megafauna Technical Baseline Report.
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Table 11.2 Table of Relevant Policy for Marine Mammals

Policy

Scotland’s National
Marine Plan
(Scottish
Government, 2015)

‘ Summary

The Plan covers both Scottish inshore waters (out to 12 nm) and offshore
waters (12 to 200 nm) and aims to promote the sustainable development of
marine areas and sustainable use of marine resources. This policy builds on
implementing the Marine (Scotland) Act 2010. The plan outlines descriptors
of GES which must be met. The GES descriptors relevant to the Project and
marine mammal species are GES 1, GES 4, GES 6, GES 7 and GES 11.

GOBe

APEMGroup

How/Where Chapter has Considered This

All relevant species and designated sites are
summarised in section 11.5. An assessment of the
potential injury and disturbance to marine
mammals and basking sharks from the Project have
been discussed in section 11.7. The significance of
the effect has been concluded, and mitigation
measures have been proposed. All impacts relate to
GES 1 and GES 4. Impacts 1,2,3,4,5,8,12,16 and 17
relate to GES 11. Impacts 7,10, 15 and 19 relate to
GES 6 and GES 7. Impacts

Scottish Planning
Policy 2014 (Scottish
Government, 2014)

The Policy sets out national planning policies which reflect the Scottish
Ministers’ priorities of the planning system and for the development and use
of land.

All relevant species and designated sites are
summarised in section 11.5. An assessment of the
potential injury and disturbance to marine
mammals and basking sharks from the Project have
been discussed in section 11.7. The significance of
the effect has been concluded, and mitigation
measures have been proposed.

UK Marine Policy
Statement (HM
Government, 2011)

The Policy Statement provides the framework for preparing Marine Plans and
taking decisions affecting the marine environment. It contributes to the
achievement of sustainable development in the UK marine area.

The sustainable development in the UK marine area
has been considered throughout this assessment
process. All relevant species and designated sites
are summarised in section 11.5. An assessment of
the potential injury and disturbance to marine
mammals and basking sharks from the Project have
been discussed in section 11.7. The significance of
the effect has been concluded, and mitigation
measures have been proposed.
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Policy

Sectoral Marine Plan
for Offshore Wind
Energy 2020
(Scottish
Government, 2020)

‘ Summary

The Plan covers both Scottish inshore waters (out to 12 nm) and offshore
waters (12 to 200 nm). It aims to identify sustainable plan options for the
future development of commercial-scale offshore wind energy in Scotland.

GOBe

APEMGroup

How/Where Chapter has Considered This

The sustainable development of commercial-scale
offshore wind energy in Scotland has been
considered throughout this assessment process. All
relevant species and designated sites are
summarised in section 11.5. An assessment of the
potential injury and disturbance to marine
mammals and basking sharks from the Project have
been discussed in section 11.7. The significance of
the effect has been concluded, and mitigation
measures have been proposed. The cumulative
effects of the Proposed Development alongside
other Scottish OWF Projects are assessed in section
11.8.

Scottish Biodiversity
Strategy to 2045 —
Tackling the Nature
Emergency in
Scotland (The
Environment and
Forestry Directorate,
2023)

This policy outlines Scottish Government’s plans for restoring and
regenerating biodiversity across the country by 2045. As of the most recent
report, it highlights the stable abundance of some offshore whales, dolphins
and porpoise, and increasing abundance and distribution of coastal
bottlenose dolphins on the east coast.

The restoration and regeneration of biodiversity in
Scotland have been accounted for throughout the
assessment process. All relevant species and
designated sites are summarised in section 11.5. An
assessment of the potential injury and disturbance
to marine mammals and basking sharks from the
Project have been discussed in section 11.7. The
significance of the effect has been concluded, and
mitigation measures have been proposed.

The UK Biodiversity
Framework. JNCC
behalf of Four
Countries’
Biodiversity Group
(4CBG) (JNCC, 2024)

The UK Biodiversity Framework supersedes the previous Framework (the UK
Post-2010 UK Biodiversity Framework), which was developed following
agreement of the CBD’s Strategic Plan for Biodiversity 2011-2020 and the
‘Aichi targets’. The framework aims to coordinate efforts across the four UK
countries to meet obligations set out under the Kunming-Montreal Global
Biodiversity Framework (GBF). As a key initial activity, the UK National
Biodiversity Strategy and Action Plan has been developed and published
summarising how the UK will deliver/implement the GBF.

All relevant species and designated sites are
summarised in section 11.5. An assessment of the
potential injury and disturbance to marine
mammals and basking sharks from the Project have
been discussed in section 11.7. The significance of
the effect has been concluded, and mitigation
measures have been proposed.
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Guidance

11.3.3 All guidance directly applicable to marine mammals and other megafauna includes the following
documents:

= |nstitute of Ecology and Environmental Management (IEEM) guidelines for marine and coastal
ecological impact assessment in Britain and Ireland (IEEM, 2010);

= European Union Guidance on wind energy developments on Natura 2000 legislation (European
Commission, 2021);

= (OSPAR Guidance on Environmental Considerations for Offshore Wind Farm Development
(OSPAR, 2008);

= Marine mammal PTS-onset noise exposure criteria (Southall et al., 2019);

= Statutory nature conservation agency protocol for minimising the risk of injury to marine
mammals from piling noise (JNCC, 2010);

= Scottish Marine Wildlife Watching Code (SNH, 2017);

= JNCC guidelines for minimising the risk of injury to marine mammals from geophysical surveys
(seismic survey guidelines) (JNCC, 2017);

= JNCC guidelines or minimising the risk of injury to marine mammals from unexploded ordnance
(UXO) clearance in the marine environment (JNCC, 2025);

= JNCC guidance for the use of Passive Acoustic Monitoring in UK waters for minimising the risk
of injury to marine mammals from offshore activities (JNCC, 2023a);

= Evidence base for application of Acoustic Deterrent Devices (ADDs) as marine mammal
mitigation (Version 4: October 2022) (McGarry et al., 2022);

= UK Government Policy paper: Marine environment: unexploded ordnance clearance joint
position statement (UK Government, 2025);

=  Guidance on the Offence of Harassment at Seal Haul-Out Sites (Marine Scotland, 2014);

= The protection of Marine European Protected Species (EPS) from injury and disturbance:
Guidance for Inshore Waters (July 2020 Version) (Marine Scotland, 2020); and

= Description of Scottish Priority Marine Features (PMFs), commissioned Report (2016) (Tyler-
Walters et al., 2016).
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11.4 Consultation

11.4.1 Continuous consultation (statutory and non-statutory) and incorporation of feedback is critical
in developing a robust Offshore EIAR. The Offshore Scoping Report for the Proposed
Development (Volume 3, Appendix 6.1: Offshore Scoping Report) was submitted to the Marine
Directorate — Licensing Operations Team (MD-LOT) in January 2025. MD-LOT issued a detailed
response to the Offshore Scoping Report in the May 2025 Offshore Scoping Opinion (Volume 3,
Appendix 6.2: Offshore Scoping Opinion), covering its own opinion on the Offshore Scoping
Report as well as the statutory and Non-statutory Consultees’ advice on each topic.

11.4.2 A summary of the stakeholder consultation activities specific to marine mammals is provided in
Table 11.3 in which the issues are raised and the actions to address them are incorporated
throughout the Offshore EIAR.

11.4.3 Further detail on the Proposed Development’s overall EIA stakeholder consultation process is
presented in Volume 1, Chapter 6: Consultation of the Offshore EIAR.
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Table 11.3 Consultation Relevant to Marine Mammals

Consultee and Type of

Description/Issues Raised

GOBe

APEMGroup

How This has Been Considered in This Chapter

Consultation

May, 2025 | Nature Scot - NatureScot are content with the proposed study areas, Noted.
Consultation and which are considered at two spatial scales: site-specific and a
Response Advice broader regional scale.
(Appendix D) NatureScot are content with the proposed data sources, Noted. The new Carter et al. 2025 data has been
with the following comments. Seal data, note that Carter et used to undertake the assessment. The most
al. 2022 has been updated to Carter et al. 2025. Moreover, recent population estimate for bottlenose
the most recent bottlenose dolphin coastal east Scotland dolphins has been considered as part of the
population estimate is 226 individuals (Cheney et al. 2024). baseline environment (Section 11.5) and in
Volume 3, Appendix 11.1: Marine Mammals and
Other Megafauna Baseline Technical Report.
NatureScot noted that DAS data was not yet available and Noted. The full 24 month DAS has been included in
that any further species recorded in the DAS should be this chapter (Paragraph 11.5.11) and in Volume 3,
included within the report. Appendix 11.1: Marine Mammals and Other
Megafauna Baseline Technical Report.
NatureScot recommends using the UK portion of MUs for Noted. Both the full and the UK MU population
the assessment as this better reflects the likely size of estimates have been used in the assessment
populations affected by the potential impact pathways, conducted in Section 11.7 Assessment of Likely
alongside the full MU population estimates. For seals and Significant Effects.
bottlenose dolphin in the Coastal East Scotland (CES) MU the
entire MU should be used in the assessment.
NatureScot states that no information is provided on which The densities used in the assessment are
density estimates will be used and advises that the most up- | summarized in Table 11.5. The recommended
to-date and precautionary estimates should be used. Usually | order of priority for density selection has been
this would be either site-specific data or SCANS-1V, followed, with the worse-case scenario for each
depending on which is more precautionary. For species species being used in the assessment. Risso’s
where site-specific data is not available, SCANS-IV should be | dolphin was the only species where there was no
used. If there is no SCANS-IV estimate, then SCANS-IIl and for | SCANS data available. Due to the known
limitations of the Waggit et al. (2019) data, the
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Consultee and Type of

Description/Issues Raised

GOBe

APEMGroup

How This has Been Considered in This Chapter

Consultation

species not recorded in SCANS, Waggit et al. (2019) may be

acceptable.

impact assessment has also considered the SCANS
density for the neighbouring block.

NatureScot is content with list of species included in the
assessment, noting that basking sharks is considered within
this chapter also.

Noted.

NatureScot is content with the designated sites identified in
Table 11.3 (Table 11.7 of this document). NatureScot advise
that the Southern Trench Nature Conservation Marine
Protected Area (NCMPA) should be considered and
addressed in more detail in the EIA Report and included as
part of a separate MPA assessment.

The NCMPA is addressed in more detail in
paragraph11.5.55 and included in Volume 3,
Appendix 10.2 Marine Protected Area Assessment
Report.

NatureScot is content with the impacts scoped in (Table
11.5) and out (Table 11.6). It is proposed that operational
noise will be assessed qualitatively. Currently this is
acceptable.

However, if/when more information becomes available (i.e.
through the monitoring at other developments), then this
should be taken into account where possible.

Noted. All publicly available information on
operational noise has been included in the
assessment of operational noise in section Impact
12 (paragraph 11.7.477 onwards).

NatureScot notes that paragraph 11.8.4 states “The need for
inclusion of interim Population Consequences of Disturbance
(iPCoD) modelling as part of the CEA will be reviewed and
discussed with stakeholders at the appropriate stage of the
EIA”. NatureScot welcomes the opportunity for further
discussion on this but advise that is likely that iPCoD
modelling will be required for certain species.

iPCoD modelling has been undertaken for the
alone and in-combination disturbance assessment
and is provided as a separate document (see
Volume 3, Appendix 11.2: iPCoD Modelling
Report). The modelling results have been
integrated in section 11.7 and 11.8.

NatureScot agrees with use of Southall et al. (2019)
thresholds for injury, but notes NMFS (2024) revised
auditory injury thresholds may soon be adopted by
NatureScot in the near future.

Noted. At the time of conducting this Offshore EIA
chapter NatureScot had not adopted the NMFS
(2024) injury thresholds.
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Consultee and Type of

Consultation

Description/Issues Raised

GOBe

APEMGroup

How This has Been Considered in This Chapter

NatureScot advises that Table 11.7 includes definitions for

sensitivity, however these are qualitative and very brief.
Scoring should take their ability to tolerate, recover and
adapt behaviour to maintain vital rates in response to
assessed pressures into account, as well as considering their
conservation value. Value is consistently considered within
the sensitivity criteria across other ecological receptors. Not
including value/importance within the sensitivity criteria
disregards the inherent reason why cetaceans and seals are
given a high level of legislative protection through the
Habitats Regulations and fails to fully acknowledge the
potential risks to individuals and populations.

The Applicant notes NatureScot comment on
sensitivity definitions and has updated them in
Table 11.10.

NatureScot is content with approach outlined for cumulative | Noted.
impacts, noting their comment above regarding iPCoD.

NatureScot is content with approach outlined for Noted.
Transboundary impacts.

NatureScot welcomes the identification of embedded Noted.

mitigation described in Section 11.6.

NatureScot notes the need to consider impacts to cetaceans
within an EPS context as far as reasonably practicable.
Whilst NatureScot do not expect a full EPS risk assessment at
this stage but an understanding of the implications for
cetaceans from the proposal under inshore regulations,
together with mitigation options. This

will provide confidence, should the proposal be consented,
that any impact is able to be addressed

through a subsequent derogation under EPS licensing. In our
experience, leaving this entirely to

the post-consent stage can lead to difficulties and delays.

An EPS consideration sub-section is included for
each of the impacts assessed in Section 11.7.
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How This has Been Considered in This Chapter

Consultation

May, 2025 | Scottish Ministers - The Scottish Ministers are content with the approach on the | Noted.

Offshore Scoping study area, which is considered at two spatial scales: site-

Opinion (via MD-LOT) specific and a broader regional scale which will vary with the

Section 5.6 Marine receptor due to differences in range and movement of

Mammals and other Management Units (MUs).

Megafauna The Scottish Ministers are content with the current key data | Noted. The new Carter et al. 2025 data has been
sources used to characterise the baseline environment and used to undertake the assessment. The most
commitment to ongoing review. MD-LOT refers to the recent population estimate for bottlenose
updated papers on seals data and bottlenose dolphin dolphins has been considered as part of the
population estimates as per NatureScot and Natural baseline environment (Section 11.5) and in
England’s paper on seals appended to their representation. | Volume 3, Appendix 11.1: Marine Mammals and

Other Megafauna Baseline Technical Report.

The Scottish Ministers are broadly in agreement with the Noted. The Applicant has followed NatureScot
description of baseline environment, including how it relates | advice on the use of MUs and density estimates.
to a number of different species and various designated sites
but direct the Applicant to the information provided by
NatureScot representation regarding use of MUs for
different species and on the use of density estimates.
The Scottish Ministers are content with the receptors and Noted. All publicly available information on
impacts scoped into to the EIA and direct the Applicant to operational noise has been included in the
NatureScot recommendation that should appropriate assessment of operational noise in section Impact
quantitative data become available for operational noise, 12 (paragraph 11.7.477 onwards).
this should be taken into account in the assessment.
The Scottish Ministers agree with NatureScot advice NatureScot comments on modelling and auditory
considering assessment methodology being ‘high level and injury have been integrated into this chapter in
lacking in detail’. They refers to NatureScot advice on section 11.7, with sensitivity definitions being
modelling of impacts, auditory injury and consideration of updated in Table 11.10.
sensitivity. The Scottish Ministers are supportive of the
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Consultee and Type of  Description/Issues Raised How This has Been Considered in This Chapter

Consultation

Applicant’s commitment to engage with a wide variety of
guidance documents, as detailed in Section 11.10.2.

The Scottish Ministers are content and agree with
NatureScot advice considering embedded mitigation
measures detailed in Table 11.4.

Noted.

The Scottish Ministers are broadly content with the

proposed approach to the assessment of cumulative effects.

This aligns with NatureScot advice that iPCoD modelling
would be applicable.

iPCoD modelling has been undertaking as part of
the assessment with the results presented in
Volume 3, Appendix 11.2: iPCoD Modelling Report
and integrated in section 11.7 and 11.8.

The Scottish Ministers agrees with that transboundary
effects should be scoped in for further assessment within
the EIA.

Transboundary effects are considered in section
11.9.

July, 2025 | Nature Scot — virtual Points discussed included: The updated sensitivity table (Table 11.10 ) has
meeting =  Updated sensitivity criteria table presented and been implemented throughout the assessment.
confirmation that all marine mammals will be
classed as very high value; Densities used for all species are presented in
= Bottlenose dolphin densities will be based on the Table 11.5.
Cheney et al (2024) values for the 2 km from the
coast area and SCANS uniform densities will be used
for the remainder of the MU, iPCoD modelling has been undertaking as part of
= Use of Risso’s dolphin densities from Waggit et a/ the assessment with the results presented in
(2019) and adjacent block; Volume 3, Appendix 11.2: iPCoD Modelling Report
= iPCoD modelling for alone and in-combination and integrated in section 11.7 and 11.8.
assessments; and
= UXO disturbance assessment to include TTS as a Impact 2: Injury and Disturbance From Underwater
proxy in addition to EDRs Noise From UXO Clearance includes TTS as a proxy
NatureScot indicated agreement with the above proposed and EDRs to calculate the number of animals
approaches. potentially impacted.
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11.5 Baseline Environment

1151

This section provides a summary of the marine mammal baseline environment study area, the
methodology, baseline conditions and limitations and assumptions of the data used. The
supporting analysis undertaken to develop this baseline is provided in Volume 3, Appendix 11.1:
Marine Mammals and Other Megafauna Baseline Technical Report.

Study Area

11.5.2

1153

1154

1155

11.5.6

For all species, the study area covers the Aspen Array Area and OTC Corridor to shore, which is
then extended over a wider area to account for the scale of movement and population structure
for each species as appropriate.

As marine mammal and other megafauna are all typically highly mobile and wide-ranging species,
the study area is considered at two separate scales: a broader regional scale (Figure 11.1) and a
site-specific scale (Figure 11.2).

For each cetacean species (whales, dolphins and porpoises), the broader regional scale study
area is largely defined by the appropriate species Management Unit (MU) defined by the Inter
Agency Marine Mammal Working Group (IAMMWG, 2023). A MU typically refers to a
geographical area in which the animals of a particular cetacean species are found, to which
management of human activities is applied. It may be smaller than what is believed to be a
‘population?, to reflect spatial differences in human activities and their management (IAMMWG,
2023). Using MUs in the assessment of cetacean species allows consideration of the scale of
movement of a species and its respective populations, whilst taking account of jurisdictional
boundaries and the management of human activities.

At the broad MU scale, the Proposed Development is located within the following species specific
MUs:

= Harbour porpoise: North Sea (NS) MU;

=  White-beaked dolphin: Celtic and Greater North Seas (CGNS) MU;

= Bottlenose dolphin: Coastal East Scotland (CES) and Greater North Sea (GNS) MU;
= Risso’s dolphin: CGNS MU,

= Atlantic white-sided dolphin: CGNS MU;

= Minke whale: CGNS MU; and

= Humpback whale: no MU defined for UK waters.

For seals, Seal Management Units (SMU) also refer to a geographical area which are defined
based on the distribution of seal haul-out sites, for pragmatic reasons such as the ability to survey
a SMU within one season, and the locations of jurisdictional boundaries (SCOS, 2022). SMUs are
not explicit management divisions and should be combined appropriately when management is
considered. The broad scale study area for seals is:

2 Defined as a collection of individuals of the same species found in the same area, where genetic variation occurs within the
population and between other populations
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= Grey seal: East Scotland (ES) and North Coast & Orkney (NC&QO) SMU;
= Harbour seal: ES and NC&O SMU.

11.5.7 The broad scale study area for basking sharks is based upon the OSPAR Region II: Greater North
Sea (OSPAR, 2021), in view of the wide-ranging distribution of basking sharks throughout the
region.

11.5.8 The site-specific study area for all marine mammals and other megafauna is defined as the area
which covers the Aspen Array Area plus a 4 km buffer, which is the survey area for the DAS
conducted by the Proposed Development to provide an indication of the local densities of each
species across the Aspen Array Area.
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Methodology

11.5.9 Baseline data to inform the marine mammal and other megafauna assessment was collected
using a desktop study and data from site specific surveys.

Desktop Study

11.5.10 For the purpose of this marine mammal and other megafauna chapter, a desk-based review was
undertaken using relevant spatial and scientific data sources. These existing data sets and
literature are presented in Table 11.4.

Site Specific Surveys

11.5.11 Site specific DAS were conducted monthly across a two-year period by HiDef Aerial Surveying
Limited between March 2023 and February 20253. Each survey comprises of 17 survey transects
with 2 kilometres (km) spacing within the Aspen Array Area plus a 6 km buffer. For data analysis
purposes a 4 km buffer has been used.

3 The first DAS survey was flown at the start of April 2023, due to logistical challenges not enabling the first
survey to be flown in March 2023. This first April survey has been used as a proxy for the March 2023 survey,
with a second survey also flown during April 2023 to be used for the “April” survey.
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Table 11.4 Key Sources of Marine Mammal and Other Megafauna Baseline Data

Source

Sightings of Marine
Mammals and Other
Animals Recorded from
Offshore Installations in
the North Sea (Weir,
2001)

Summary

Report collates records of observations of cetaceans,
pinnipeds, turtle and shark species made by observers on
offshore installations in the North Sea, with the sighting
predominantly occurring between 1987 and 1999.

GOBe

Coverage of the Aspen Array Area and
OTC Corridor Study Area

Full — Sightings are from offshore
installations across the North Sea, which, in
turn covers the Proposed Development.

APEMGroup

Data Quality

Variable
(sightings are
reported by
specialists and
non-specialists
SO
identification

might not be
accurate)
Revised Phase Ill Data Effort-linked sightings data from the Joint Cetacean Protocol | Full — Cetacean trends in the North Sea, Good
Analysis of Joint data resource were used to estimate spatio-temporal which covers the Proposed Development.
Cetacean Protocol Data | patterns of abundance for seven cetacean species across the
Resource JNCC Report UK and Ireland between 1994 and 2010.
(Paxton et al., 2016)
Distribution Maps of Distributional maps for 12 cetacean species were produced Full = The modelled density spans the Variable
Cetacean and Seabird at 10 km resolution. The data is collated between 1980 and North-East Atlantic, and therefore covers (several
Populations in the 2018 from both aerial and vessel surveys. The data provides | the Proposed Development. limitations
North-East Atlantic, the largest ever collation and standardisation of survey data identified
Marine Ecosystems for cetaceans and seabirds in the North-East Atlantic. regarding
Research Programme outputs)
(Waggitt et al., 2019)
Regional baselines for Report collates information on marine mammal abundance Full — study area covers all Scottish waters Good

marine mammal
knowledge across the
North Sea and Atlantic

areas of Scottish waters.

Scottish Marine and
Freshwater Science Vol

in the Scottish Northern North Sea region and Scottish
Atlantic waters with a focus on Draft Plan Option sites which
may be leased for commercial scale offshore renewable
development.

which, in turn, covers the Proposed
Development.
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Summary

GOBe

Coverage of the Aspen Array Area and

APEMGroup

Data Quality

11 No 12 (Hague et al.,
2020)

OTC Corridor Study Area

Long-term insights into
marine turtle sightings,
strandings and captures
around the UK and
Ireland (1910-2018).
(Botterell et al., 2020)

Analysis of spatial and temporal occurrence of marine turtle
sightings and strandings in the UK and Ireland between 1910
and 2018.

Full — Sightings and strandings are across
UK and Irish waters, which, in turn covers
the Proposed Development.

Variable
(sightings and
strandings are
reported by
specialists and
non-specialists
SO
identification

might not be
accurate)
Modelled density Report provides estimates of cetacean abundance in Full — Study area covers most of the Good
surfaces of cetaceans in | European Atlantic waters in summer 2016 using the SCANS- European Atlantic waters. The Proposed
European Atlantic [l aerial and shipboard surveys. Development is fully covered by this report.
waters in summer 2016
from the SCANS-III aerial
and shipboard surveys
(Hammond et al., 2021)
Estimates of cetacean Report provides estimates of cetacean abundance in Full — Study area covers most of the Good
abundance in European | European Atlantic waters in summer 2022 using the SCANS- European Atlantic waters. The Proposed
Atlantic waters in IV aerial and shipboard surveys. Development is fully covered by this report.
summer 2022 from the
SCANS-IV aerial and
shipboard surveys (Gilles
etal., 2023)
Review of Management | Report provides abundance estimates for the seven most Full - The relevant MUs for the Proposed Good

Unit boundaries for
cetaceans in UK waters

common cetacean species found in UK waters. MUs were

Development are as follows — harbour
porpoise: NS MU; white-beaked dolphin:
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Summary

GOBe

Coverage of the Aspen Array Area and

APEMGroup

Data Quality

(2023). INCC Report
734, INCC,
Peterborough, ISSN
0963-8091. (IAMMWG,
2023)

defined across UK waters and abundance estimates were
calculated for each species within their respective MU.

OTC Corridor Study Area

CGNS MU; bottlenose dolphin: CES and
GNS MUs; Risso’s dolphin: CGNS MU;
Atlantic white-sided dolphin: CGNS MU and
minke whale: CGNS MU.

British & Irish Marine
Turtle Strandings &
Sightings Annual Report
2022 (Penrose and
Westfield, 2023)

Report collates all sightings and strandings of marine turtles
in UK and Irish waters during 2022.

Full — Sightings and strandings are across
UK and Irish waters, which, in turn covers
the Proposed Development.

Variable
(sightings and
strandings are
reported by
specialists and
non-specialists
SO
identification
might not be
accurate)

Marine Turtles (NBN
Trust, 2023)

Sightings and strandings of both dead and alive marine
turtles in UK and Irish waters between 1748 and 2017.

Full — Sightings and strandings are across
UK and Irish waters, which, in turn covers
the Proposed Development.

Variable
(sightings and
strandings are
reported by
specialists and
non-specialists
SO
identification
might not be
accurate)

Green Volt OWF DAS
(Green Volt, 2023)

DAS were conducted monthly between May 2020 and April
2022 across the Green Volt array area plus a 4 km buffer.

No coverage - The survey area covers
Green Volt array area plus a 4 km buffer.
Green Volt lies within the same region as

Good
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Summary

GOBe

Coverage of the Aspen Array Area and

APEMGroup

Data Quality

OTC Corridor Study Area
the Proposed Development and is a
neighbouring wind farm.

Muir Mhor OWF DAS DAS were conducted monthly between April 2021 and March | No coverage - The survey area covers the Good
(Muir Mhor, 2023) 2023 across the Muir Mhor array area plus a 4 km buffer. Muir Mhor array area plus a 4 km buffer.
Muir Mhor lies within the same region as
the Proposed Development and is a
neighbouring wind farm.
Scientific advice on Under the Conservation of Seals Act 1970 and the Marine Full - Advice covers seal populations across | Good
matters related to the (Scotland) Act 2010, the Natural Environment Research the UK which, in turn, covers the Proposed
management of seal Council (NERC) has a duty to provide scientific advice to the Development.
populations: 2024. government on matters related to the management of UK
NERC: Special seals. This advice is based on the latest scientific research
Committee on Seals conducted and collated by the Sea Mammal
(SCOS). (SCOS, 2024) Research Unit, University of St Andrews. NERC appointed a
Special Committee on Seals (SCOS) to review and formally
issue this advice.
ORCA Whale and Database of all the sighting records of whale and dolphin Partial - ORCA provides data of sightings Variable

dolphin sightings (ORCA,
2024)

species made by ORCA’s citizen scientists over nearly 30
years. Sightings were originally focused in the North-East
Atlantic but data is now global.

globally. Most sightings within the
Proposed Development were collected on
ferry routes from Aberdeen.

(sightings are
reported by
specialists and
non-specialists
SO
identification
might not be
accurate)

Sea Watch Foundation
Recent Sightings (Sea
Watch Foundation,
2024)

Database of the latest sightings records of marine mammal
species collected by citizen scientists across UK and Irish
waters.

Full = The Proposed Development area
covers both the ‘NE Scotland” and ‘South
Grampian and SE Scotland’ regions of the
database.

Variable
(sightings and
strandings are
reported by
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Source Summary Coverage of the Aspen Array Area and Data Quality
OTC Corridor Study Area

specialists and
non-specialists
SO
identification
might not be
accurate)

Integrating multiple A comprehensive assessment of the abundance of Partial — The assessment covers the CES Good

data sources to assess bottlenose dolphins in the inshore waters of Scotland MU for bottlenose dolphins and the Moray

the distribution and through a combination of photo-identification studies and Firth SAC which partially covers the

abundance of opportunistic sightings. Proposed Development.

bottlenose dolphins

Tursiops truncatus in

Scottish waters (Cheney

etal.,, 2024)

Sympatric Seals, Satellite | Study models the at-sea distribution of all grey and harbour Full - Study area is comprised of UK and Good

Tracking and Protected seals hauling out in the UK and Ireland, calculated using Irish waters which, in turn, covers the

Areas: Habitat-Based satellite tracking and abundance data (haul out counts). Proposed Development.

Distribution Estimates

for Conservation and

Management (Carter et

al., 2022; 2025)

Site-specific DAS for the | DAS are being conducted monthly between April 2023 and Full = The survey area covers the Aspen Good

Aspen Array Area March 2025 across the Aspen Array Area plus a 6 km buffer. | Array Area plus a 4 km buffer.

For data analysis purposes a 4 km buffer has been used.
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Description of Baseline Environment

11.5.12 A summary of the marine mammal and other megafauna baseline environment is provided in

the following sections. Full details of the analysis undertaken to develop the marine mammal and
other megafauna baseline is provided in Volume 3, Appendix 11.1: Marine Mammals and Other
Megafauna Technical Baseline Report.

11.5.13 A review of the data available have confirmed the likely presence of the following marine

11.5.14

11.5.15

mammals and other megafauna in the vicinity of the Proposed Development:
= Harbour porpoise (Phocoena Phocoena);
= Bottlenose dolphin (Tursiops truncatus);
= White-beaked dolphin (Lagenorhynchus albirostris);
= Risso’s dolphin (Grampus griseus);
= Atlantic white-sided dolphins (Lagenorhynchus acutus),
= Minke whale (Balaenoptera acutorostrata);
= Humpback whale (Megaptera novaeangliae);
= Grey seal (Haliochoerus grypus);
= Harbour seal (Phoca vitulina) and
= Basking sharks (Cetorhinus maximus);

Therefore, the above species will be considered within the quantitative impact assessment in the
Offshore EIAR. The exceptions are the humpback whale and basking shark for which a qualitative
impact assessment will be undertaken due to the absence of a defined MU and a lack of reliable
density estimates needed to support robust quantitative impact assessment.

The most robust and relevant density estimates within each MU were determined for each
receptor with a justification of density estimates used included in the Volume 3, Appendix 11.1:
Marine Mammals and Other Megafauna Technical Baseline Report. Density estimates and
population assessments for the marine mammal species in the Marine Mammal Study Areas are
presented in Table 11.5. These values provide a measure to quantify the scale of effect of given
impacts within the impact assessment. Where possible, site-specific estimates from the DAS are
provided for a species and have been used in the impact assessment. However, it is important to
note that the site-specific density estimates are not representative of animal densities across the
wider scale for large-scale impacts such as disturbance from piling.
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Table 11.5 Marine Mammal and Megafauna Density Estimates and Reference Populations Used in Quantitative Impact Assessment

Species MU UK MU MU Source Density (#/km?) Density Source
Reference Reference
Population Population
Harbour porpoise NS 346,601 159,632 IAMMWG (2023) 0.5444 Derived from SCANS-IV density
surfaces (Gilles et al., 2025)
0.2510 Site-specific DAS
0.5985 SCANS-IV Survey Block NS-D (Gilles
etal.,, 2023)
White-beaked dolphin | CGNS 43,951 34,025 IAMMWG (2023) 0.2047 Derived from SCANS-IV density
surfaces (Gilles et al., 2025)
0.009 Site-specific DAS
0.0799 SCANS-IV Survey Block NS-D (Gilles
etal.,, 2023)
Bottlenose dolphin GNS 2,022 1,885 IAMMWG (2023) 0.001 Derived from SCANS-IV density
surfaces (Gilles et al., 2025)
0.0023 SCANS-III Survey Block NS-D
(Hammond et al., 2021)
CES 226 Cheney et al. (2024) 0.116 (within 2 km | Calculated from Cheney et al. (2024)
of the coast),
0.0023 (beyond) SCANS-III Survey Block NS-D
(Hammond et al., 2021)
Risso’s dolphin CGNS 12,262 8,687 IAMMWG (2023) 0.0702 SCANS-IV Survey Block NS-E (Gilles et
al., 2023)
0.0013 Calculated Aspen Array Area
(Waggitt et al., 2019)
Atlantic white-sided CGNS 18,128 12,293 IAMMWG (2023) 0.0100 SCANS-III Survey Block R (Hammond
dolphin etal., 2021)
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Species MU UK MU MU Source Density (#/km?) Density Source
Reference Reference
Population Population
Minke whale CGNS 20,118 10,288 IAMMWG (2023) 0.0769 Derived from SCANS-IV density
surfaces (Gilles et al., 2025)
0.0419 SCANS-IV Survey Block NS-D (Gilles
et al., 2023)

Humpback whale Qualitative assessment
Harbour seal East 383 0.000008 Carter et al. (2022)

zﬁﬂand Harbour seal count (Grid-cell specific)

NC&O 1,951 2023 (€05, 2024) 0.00000014

SMU (Grid-cell specific)
Grey seal East 6,298 0.004 Site-specific DAS

Scotland

SMU Scaled grey seal count | 0-0195 Carter et al. (2025)

2023 (SCOS, 2024) (Grid-cell specific)

NC&O 34,266 0.03292

SMU (Grid-cell specific)
Basking shark Qualitative assessment
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Harbour Porpoise

11.5.16 The harbour porpoise is the most widespread and frequently recorded species in the North Sea
(Evans et al., 2003). They are listed as a species of Least Concern on the International Union for
Conservation of Nature (IUCN) Red List (Braulik et al, 2023). The conservation status of the
harbour porpoise in the UK is currently unknown due to insufficient data (JNCC, 2019a).

11.5.17 Estimates provided from the SCANS-IV surveys gave a density of 0.5985 individuals/km? and an
abundance of 38,577 individuals for block NS-D (Gilles et al., 2023). This is similar to the estimates
from the SCANS-III surveys of 0.599 individuals/km? and 38,646 individuals for block R (Hammond
et al., 2021). Density estimates have been modelled for harbour porpoise using the SCANS-III
(Lacey et al., 2022) and IV (Gilles et al., 2025) data. Within the site-specific area using SCANS-IV
predictive surface density models, a density of 0.5444 harbour porpoise/km? is estimated (Gilles
etal.,, 2025).

11.5.18 The Proposed Development is located within the North Sea MU for harbour porpoise. This MU
encompasses a much larger region than the SCANS-III and IV survey blocks. The abundance
estimate within the UK portion of this MU is 159,632 individuals (CV=0.12; 95% CI=127,442-
199,954) (IAMMWG, 2023).

11.5.19 Harbour porpoise is the most frequently sighted species in the site-specific DAS (Table 11.6).
Considering the two closest wind farms for which DAS results are available, harbour porpoises
were also the most frequently sighted species during the Green Volt OWF (Green Volt, 2023) and
Muir Mhor OWF (Muir Mhor, 2023) site-specific surveys. Frequent sightings of this species across
the region have also been reported in the citizen science data collated by both ORCA and the Sea
Watch Foundation (ORCA, 2024; Sea Watch Foundation, 2024). Both DAS results and the ORCA
database also had several sightings of unidentified dolphin and/or cetacean species, some of
which might have been harbour porpoise.

Table 11.6 Marine Mammal Sightings During Site-specific DAS

Species Submerged | Surfacing Unknown Behaviour

White-beaked dolphin 14 3 0 17
Grey seal 3 4 0 7
Harbour porpoise 103 33 0 136
Minke whale 1 0 0 1
Risso’s dolphin 0 1 0 1

No Identification

Cetacean species 1 0 0 1

Dolphin species 1 0 0 1

Seal species 0 6 1 7

Total 123 47 1 171
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White-beaked Dolphin

11.5.20

11.5.21

White-beaked dolphins are present in Scottish offshore waters year-round, with increased
sightings during the summer months (Hague et al., 2020). They are one of the most abundant
cetacean species in Scottish shelf waters. The SCANS-IV surveys estimated the species to have a
density of 0.0799 individuals/km? and an abundance estimate of 5,149 within block NS-D (Gilles
et al., 2023). This is considerably lower than the previous SCANS-III surveys, which provided a
density estimate of 0.243 individuals/km? and an abundance estimate of 15,694 within survey
block R (Hammond et al., 2021). Within the site-specific area using SCANS-IV predictive surface
density models, a density of 0.2047 white-beaked dolphin/km? is estimated (Gilles et al., 2025).
The site of the Proposed Development is located within the CGNS MU, which has an estimated
abundance of 34,025 (CV=0.28; 95% Cl=20,026-57,807) white-beaked dolphins within the UK
portion of the MU (IAMMWSG, 2023). The white-beaked dolphin is listed as a species of Least
Concern on the IUCN Red List (Kiszka & Braulik, 2018a). The UK conservation status of the white-
beaked dolphin is currently unknown due to insufficient data (JNCC, 2019b).

White-beaked dolphins were sighted a total of 17 times in the site-specific DAS, with the highest
number of sightings (of 11 individuals) in July 2023. Considering the two closest wind farms for
which DAS results are available, white-beaked dolphins were also sighted during the Green Volt
OWEF (Green Volt, 2023) and Muir Mhor OWF (Muir Mhor, 2023) site-specific surveys. There were
four sightings of the species on a ferry route close to the local study area reported to ORCA
(ORCA, 2024). However, no recent sightings of white-beaked dolphins have been reported to the
Sea Watch Foundation (Sea Watch Foundation, 2024). Both the Muir Mhor and Green Volt DAS
surveys, and the ORCA database reported several sightings of unidentified dolphin and/or
cetacean species, some of which might have been white-beaked dolphins.

Bottlenose Dolphin

11.5.22

There are two ecotypes of bottlenose dolphin present in UK waters, a coastal and offshore
ecotype (Cheney et al., 2013). With respect to the coastal ecotype, movement of individuals
through prospective corridors between designated SACs in the Moray Firth (Scotland), Cardigan
Bay (Wales) and Shannon Estuary (Ireland) have been confirmed (Robinson et al., 2012).
Bottlenose dolphins off the east coast of Scotland are regularly observed with calves and
juveniles, indicating a breeding population (Arso Civil et al,, 2021). The OTC Corridor of the
Proposed Development would intersect an area of the coastline known to be used by the Moray
Firth SAC population of bottlenose dolphins. Therefore, bottlenose dolphins travelling to or from
the Moray Firth SAC may therefore be present in the OTC Corridor. This population has an
estimated abundance of 226 (CV=0.028, 95% Cl=214-239) individuals within the CES MU (Cheney
etal., 2024).
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11.5.23 Relative to the wider and offshore region, the estimated abundance of bottlenose dolphins is
1,885 (CV=0.8; 95% Cl = 476 — 7461), encompassing the UK portion of the GNS MU (IAMMWG,
2023). The SCANS-III surveys (Hammond et al., 2021) estimated bottlenose dolphin density to be
0.0298 individuals/km? with an abundance estimate of 1,924 individuals within survey block R.
There were no density or abundance estimates provided for bottlenose dolphin from the SCANS-
IV surveys of block NS-D, due to little or no sightings (Gilles et al., 2023). Bottlenose dolphins are
listed as a species of Least Concern on the IUCN Red List (Wells et al., 2019). The UK conservation
status for the bottlenose dolphin is currently unknown due to insufficient data (JNCC, 2019c).

11.5.24 Bottlenose dolphins have not been sighted during the site-specific DAS (Table 11.6) and were not
sighted during the site-specific DAS for the Muir Mhor OWF (Muir Mhor, 2023). There was one
sighting reported on the Green Volt OWF site-specific DAS (Green Volt, 2023). The ORCA and the
Sea Watch Foundation reported frequent sightings of bottlenose dolphins in the region (ORCA,
2024; Sea Watch Foundation, 2024). The site-specific DAS, Muir Mhor and Green Volt DAS
surveys, and the ORCA database reported several sightings of unidentified dolphin and/or
cetacean species, some of which might have been bottlenose dolphins.

11.5.25 The bottlenose dolphin density estimates used in the EIA have been derived using uniform
density values. These estimates were calculated for the GNS MU, which exhibited a uniform
density of 0.0003 bottlenose dolphins/km?. Additionally, a uniform density of 0.116 bottlenose
dolphins/km? was applied within 2 km of the Scottish coastline in the CES MU, with the rest of
the MU considered to have a density of 0.0003 bottlenose dolphins/km?2. The methodology used
to derive these uniform density estimates, along with the rationale for their application, is
detailed in Volume 3, Appendix 11.1: Marine Mammals and Other Megafauna Baseline Technical
Report.

Risso’s Dolphin

11.5.26 Risso’s dolphins are present within Scottish waters with sightings occurring most commonly in
the coastal waters of Western Scotland (JNCC, 2019d). Risso’s dolphins are recorded in the
coastal waters around northeast Scotland, and these waters have been suggested as critical
habitats for the species (Hodgins et al., 2024). Frequent sightings of mothers with dependant
calves indicate that these shallow coastal waters provide nursery grounds for the population.

11.5.27 The abundance estimate for Risso’s dolphins within the UK portion of the MU for CGNS is 8,687
individuals (CV=0.63; 95% Cl=2,810-26,852) (IAMMWSG, 2023). There are no density or
abundance estimates available for Risso’s dolphin from the SCANS-IV surveys of block NS-D or
the SCANS-III surveys of block R, due to little or no sightings (Hammond et al., 2021; Gilles et al.,
2023), hence density estimates provided by Waggitt et al. (2019) will be used, 0.0013
individuals/km?. The Risso's dolphin is listed as a species of Least Concern on the IUCN Red List
(Kiszka & Braulik, 2018b). The conservation status for the Risso’s dolphin in the UK is currently
unknown due to insufficient data (JNCC, 2019d).

48 of 336 ASPEN OFFSHORE WIND FARM

Revision: 01



oL —one

11.5.28

Risso’s dolphins were sighted once during the site-specific DAS (Table 11.6). There was one
sighting during the Green Volt OWF DAS (Green Volt, 2023) and four during the Muir Mhor OWF
DAS (Muir Mhor, 2023). No sightings of Risso’s dolphins have been reported by ORCA (ORCA,
2024) or in the ‘South Grampian and SE Scotland’ region of the Sea Watch Foundation database
(Sea Watch Foundation, 2024). However, nine sightings of Risso’s dolphins have been reported
in the ‘NE Scotland’ region (Sea Watch Foundation, 2024). Both the Muir Mhor and Green Volt
DAS surveys, and the ORCA database reported several sightings of unidentified dolphin and/or
cetacean species, some of which might have been Risso’s dolphins.

Atlantic White-sided Dolphin

11.5.29

11.5.30

11.5.31

11.5.32

Atlantic white-sided dolphins are sighted throughout the year across UK waters, particularly in
the north and northwest coasts of Scotland during the summer months (Paxton et al., 2016).
Their main habitat is offshore along the outer continental shelf and slope. The Scottish Marine
Atlas shows that some sightings have been reported in the east and northeast (Scottish
Government, 2011).

SCANS-III surveys reported an estimated density of 0.010 individuals/km? and an abundance
estimate of 644 within block R (Hammond et al., 2021). There were no density or abundance
estimates available for white-sided dolphin from the SCANS-IV surveys of block NS-D, due to little
or no sightings (Gilles et al., 2023). The abundance estimate for white-sided dolphin across the
UK portion of the MU for CGNS is 12,293 (CV=0.64; 95% CI=3,891-38,841) individuals (IAMMWG,
2023). The Atlantic white-sided dolphin is listed as a species of Least Concern on the IUCN Red
List (Braulik, 2019). The conservation status for the Atlantic white-sided dolphin in the UK is
currently unknown due to insufficient data (JNCC, 2019e).

Atlantic white-sided dolphins were not sighted during the site-specific DAS (Table 11.6), nor
during the Muir Mhor OWF DAS (Muir Mhor, 2023) or the Green Volt OWF DAS (Green Volt,
2023). No sightings of this species have been reported by either ORCA or the Sea Watch
Foundation (ORCA, 2024; Sea Watch Foundation, 2024). Both the Muir Mhor and Green Volt DAS
surveys, and the ORCA database reported several sightings of unidentified dolphin and/or
cetacean species, some of which might have been Atlantic white-sided dolphins.

Despite Atlantic white-sided dolphins being present in low numbers in Scottish waters, as a
precautionary measure and to reflect advice given by NatureScot to nearby developments, they
have been included in the assessment.

Minke Whale

11.5.33

Minke whales are the most abundant baleen whale species within Scottish waters and occur
throughout the northeast of Scotland (Robinson et al., 2009), although there is currently no
evidence of minke whales calving in Scottish waters. The minke whale is listed as a species of
Least Concern on the IUCN Red List (Cooke, 2018a) and is a feature of the Southern Trench
NCMPA. The UK conservation status for the minke whale is currently unknown due to insufficient
data (JNCC, 2019f).
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11.5.34

11.5.35

Density and abundance estimates from the SCANS-IV surveys of block NS-D were 0.0419
individuals/km? and 2,702 individuals (Gilles et al., 2023). These are slightly higher than estimates
from the prior SCANS-III surveys of block R which were 0.0387 individuals/km? and 2,498
individuals (Hammond et al, 2021). Within the site-specific area using SCANS-IV predictive
surface density models, a density of 0.0769 minke whale/km? is estimated (Gilles et al., 2025).
The abundance estimate of minke whales across the UK portion of the MU for the CGNS is 10,288
(CV=0.26; 95% Cl=6,210-17,042) individuals (IAMMWG, 2023).

Minke whales were sighted once during the site-specific DAS (Table 11.6). Minke whales were
also sighted during Muir Mhor OWF DAS, with 12 sightings between April and September (Muir
Mhor, 2023). They were not sighted during the Green Volt OWF DAS (Green Volt, 2023). The Sea
Watch Foundation has reported eight sightings of minke whales throughout the ‘South Grampian
and SE Scotland’ region and 22 sightings in the ‘NE Scotland’ region (Sea Watch Foundation,
2024), whilst ORCA reported sightings of eight individuals across the region (ORCA, 2024). Several
sightings of unidentified whale species were also reported by ORCA, some of which may be minke
whales.

Humpback Whale

11.5.36

11.5.37

11.5.38

11.5.39

11.5.40

Humpback whales are occasionally sighted in UK waters as they migrate between winter
breeding grounds off the coast of Africa and feeding grounds around Iceland (Sea Watch
Foundation, 2012). Since the mid-1980s, sightings of humpback whales in UK waters have been
steadily increasing, likely due to their population's recovery following the ban on commercial
whaling (JNCC, 2019g).

In Scottish waters, humpback whales are most common off the Shetland Isles and Hebrides but
are increasingly present in the Northern North Sea (Hague et al., 2020). At least four individual
humpback whales were observed in the Firth of Forth, Scotland during the winter months of
2017 and 2018 (O’Neil et al., 2019).

The UK conservation status of humpback whales is currently unknown due to insufficient data
(JNCC, 2019g) and no humpback whales were sighted in the SCANS-III or VI surveys (Hammond
et al., 2021; Gilles et al., 2023). The humpback whale is listed as a species of Least Concern on
the IUCN Red List (Cooke, 2018b).

Humpback whales were not sighted during the site-specific DAS (Table 11.6), nor during the Muir
Mhor OWF DAS (Muir Mhor, 2023) or the Green Volt OWF DAS (Green Volt, 2023). No sightings
of humpback whales within this region have been reported by either ORCA or the Sea Watch
Foundation (ORCA, 2024; Sea Watch Foundation, 2024).

Despite humpback whales being present in low numbers in east-coast Scottish waters there has
been a recent increase in sightings in the North Sea from the Firth of Forth north to Shetland. As
a precautionary measure and to reflect advice given by NatureScot to Green Volt OWF (Marine
Scotland, 2022), they have been included in the assessment.
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Harbour Seal

11.5.41

11.5.42

Harbour seals will haul-out to give birth to their pup in June and July and will moult in August.
Outside these times they will haul-out regularly to rest. The August count of harbour seals at
haul-out sites within the ES SMU was 276 (2016-2023), with the latest population estimate being
383 individuals (95% Cl=314-511), and the NC&O SMU August count was 1,405 (2016-2019), with
the latest population estimate being 1,951 individuals (95% Cl=1,597-2,602; SCQOS, 2024).
Foraging ranges of up to 273 km from a haul-out site have been reported (Carter et al., 2022).
However, typically, harbour seals will forage within 50 km of their haul-out site and show high
site fidelity. Harbour seals have been assessed as having an unfavourable-inadequate
conservation status in the UK (JNCC, 2019h), with the ES and NC&O SMU both considered
depleted and still declining (SCOS, 2024).

Harbour seals were not sighted during the site-specific DAS (Table 11.6), nor were they recorded
during Green Volt OWF DAS (Green Volt, 2023). Both DAS did report several sightings of
unidentified seals, some of which could have been harbour seals. There were four confirmed
sightings of harbour seals during the Muir Mhor OWF DAS (Muir Mhor, 2023). Two sightings of
harbour seals were reported in the ‘South Grampian and SE Scotland’ region in the Sea Watch
Foundation database (Sea Watch Foundation, 2024).

Grey Seal

11.5.43

11.5.44

Grey seals are present year-round on the east coast of Scotland and are the more abundant seal
species in this region. Foraging ranges of up to 448 km from haul-out sites have been reported
(Carter et al., 2022). However, typically, foraging distances tend to be shorter, with McConnell
et al. (1999) reporting that 88% of trips undertaken by grey seals were within 65 km of the haul-
out site and Carter et al. (2022) reporting an average foraging distance of 100 km. Grey seals
regularly haul-out to rest, breed, and moult. The breeding season for grey seals occurs between
August and December, while the annual moult occurs between December and April (SCOS,
2022). The most recent August counts of grey seals at haul-outs within the ES SMU was 1,584
(with a scaled population of 6,298 individuals) in 2021 to 2023, and for the NC&0O SMU the August
count was 8,618 (with a scaled population of 34,266) in 2016 to 2019 (SCOS, 2024). In the ES
SMU, this estimation is lower than the 2016-2019 annually averaged count of 3,683 (with a
scaled population of 14,644 individuals), however NC&0 SMU remains similar at 8,599 (with a
scaled population of 34,191 individuals). The UK conservation status for grey seals has been
assessed as favourable with an improving overall trend (JNCC, 2019i).

Grey seals were sighted seven times in the site-specific DAS, alongside seven unidentified seal
species (Table 11.6). They were also sighted during Muir Mhor OWF DAS (Muir Mhor, 2023) and
Green Volt OWF DAS (Green Volt, 2023). The Sea Watch Foundation database reported one
sighting of a grey seal in the ‘South Grampian and SE Scotland’ region and seven sightings in the
‘NE Scotland’ region (Sea Watch Foundation, 2024).
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Basking Shark

11.5.45

11.5.46

11.5.47

11.5.48

Basking sharks have been recorded around the UK, primarily in the Sea of the Hebrides on the
Scottish west coast (NatureScot, 2019; Witt et al., 2016, 2019), and off Devon and Cornwall in
south-west England (Fugro, 2021). In Scottish waters, peak numbers of basking shark sightings
are during the summer months, between June and August (Drewery, 2012). This highly mobile
species is distributed globally and considered endangered by the IUCN Red List (Rigby et al.,
2021). In 2023, a total of nine basking shark sightings (accounting for 14 individuals) were
reported around the UK, however, none of which were in eastern Scotland with the closest
sighting reported in Orkney (Shark Trust, 2024). There are currently no population estimates for
basking sharks within UK or Scottish waters due to insufficient data (Drewery, 2012).

Nicholson et al. (2000) reported infrequent sightings of basking sharks on the north-east coast
of Scotland. Sightings in this region have also been reported by The National Biodiversity Network
Atlas (NBN Trust, 2024). NatureScot’s open dataset does not hold records of basking sharks in
the vicinity of the Proposed Development (NatureScot, 2024).

Modelled density estimates by Paxton et al. (2014) and Pikesley et al. (2024) estimated basking
shark density on the east coast of Scotland to be much lower than on the west coast. Paxton et
al. (2014) estimated the relative density for most of the east coast to be approximately between
0and 0.1 animals/km? between 2000-2012. More recent estimates by Pikesley et al. (2024) using
data collected between 2014 and 2020 estimates a density of 0.01 animals/km? for the majority
of the east coast.

Despite basking sharks being present in low numbers in Scottish waters, sightings on the north-
east coast of Scotland have been reported (Paxton et al. 2014; Pikesley et al. 2024). As a
precautionary measure they have been included in the assessment.

Designated Sites

11.5.49

11.5.50

11.5.51

The protected sites to be considered within this assessment are summarised in Table 11.7. All
marine mammal and other megafauna Marine Protected Areas (MPAs) and SACs within the
regional study area have been considered. There are no SACs or MPAs that overlap with the
Proposed Development (Figure 11.3). The nearest designated SAC for cetaceans to the Proposed
Development is the Moray Firth SAC, which is designated for bottlenose dolphins (Table 11.7)
and is located 102.4 km (at the closest point) from the Proposed Development.

The closest domestic MPA for cetaceans to the Proposed Development is the Southern Trench
Nature Conservation MPA (NCMPA), which is designated for minke whales (Table 11.7) and is
located 6.4 km (at the closest point) from the Proposed Development.

The closest SAC to the Proposed Development for grey seals is the Isle of May SAC (Figure 11.3),
which is located 91.4 km (at the closest point) from the Proposed Development (Table 11.7). The
closest SAC to the Proposed Development for harbour seals is the Firth of Tay and Eden Estuary
SAC (Figure 11.3), which is located 64.3 km (at the closest point) from the Proposed Development
(Table 11.7).
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11.5.52

11.5.53

11.5.54

11.5.55

The closest designated seal haul out is Ythan River Mouth (Figure 11.3), located 18.5 km (at the
closest point) from the Proposed Development (Table 11.7).

The closest domestic MPA for basking sharks to the Proposed Development is the Sea of the
Hebrides MPA (Table 11.7, Figure 11.3) and is located 228.2 km (at the closest point) from the
Proposed Development.

Potential impacts to designated sites within the UK site network, which includes SACs designated
under various regulations transposing the Habitats Directive into domestic law, are assessed as
part of the HRA. Therefore, impacts relating to marine mammal SACs are provided in the RIAA
(Aspen Offshore Wind Farm, 2025) accompanying the Offshore EIAR.

NCMPAs are designated under The Marine (Scotland) Act 2010, 2010 Act’ hereafter, and
subsequent Orders. Under the 2010 Act, public authorities have general duties in relation to
NCMPAs that need to be met when issuing authorisations (e.g. granting Section 36 Consent and
Marine Licences). Particularly, the authority must not grant authorisation for an activity unless it
can be demonstrated that there is no significant risk of the activity hindering the achievement of
the conservation objectives for the NCMPA (see s83(4) of the 2010 Act). Considering this, the
Offshore EIAR includes Volume 3, Appendix 10.2 Marine Protected Area Assessment Report
which assesses the impacts on the Southern Trench NCMPA.
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Table 11.7 Relevant Nature Conservation Sites Designated for the Protection of Marine Mammal Receptors

Designated Site Name

Distances from the

Distance from OTC

GOBe

APEMGroup

Reason for Designation (Specifically

Aspen Array Area (km)

Corridor (km)

Related to Marine Mammals)

Mouth of Ythan Designated Seal Haul-out 105.2 18.5 Grey seal and harbour seal
Southern Trench NCMPA 61.6 6.4 Minke whale

Moray Firth SAC 168.9 102.4 Bottlenose dolphin

Firth of Tay and Eden Estuary SAC 192.9 64.3 Harbour seal

Isle of May SAC 210.6 91.4 Grey seal

Berwickshire and North Northumberland Coast SAC 218.5 114.9 Grey seal

North-east Lewis MPA 326.4 264.6 Risso’s dolphin

Sea of the Hebrides MPA 344.3 228.2 Minke whale and Basking sharks
Southern North Sea SAC 248.0 239.3 Harbour porpoise
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Future Baseline Conditions

11.5.56

11.5.57

11.5.58

11.5.59

11.5.60

11.5.61

In line with the EIA Regulations, the Offshore EIAR requires “a description of the relevant aspects
of the current state of the environment (baseline scenario) and an outline of the likely evolution
thereof without implementation of the development as far as natural changes from the baseline
scenario can be assessed with reasonable effort on the basis of the availability of environmental
information and scientific knowledge”. This reflects how the baseline relevant to marine
mammals is expected to evolve without the Proposed Development.

There is some inherent uncertainty associated with the baseline environment over the proposed
35-year operational lifetime of the Project. However, given the natural variability and limited
long-term data sets for marine mammals and basking sharks, the current baseline
characterisation is considered sufficient to assess potential operational impacts.

Broadly speaking, any future baseline will include consideration of new MPA designations and
longer-term environmental changes including those driven by climate change.

Climate change is expected to affect marine mammal populations over time, although specific
responses are not yet well understood (Evans and Bjgrge, 2013). Likely pressures include
alterations in prey availability, reductions in habitat suitability, increased mortality and disease
susceptibility, and greater exposure to pollution (Boyd and Hanson, 2021; Martay et al., 2023).
For example, Townhill et al. (2024) suggests a decline in central North Sea harbour porpoise
biomass linked to reduced sand eel availability (a key prey species) following reduced
phytoplankton production rates.

Around the UK, evidence of range shift is increasing, with a shift north by some warmer water
species (Martin et al,, 2023), trying to remain within preferred thermal habitats and/or in
response to changes in prey abundance and distribution because of increasing sea temperatures
(Simmonds and Elliott, 2008; MacLeod, 2009; Lambert et al., 2011). Marine mammal species
most likely to be affected in the future are those that have relatively narrow habitat
requirements, including shelf species such as harbour porpoise and minke whale. If a northward
range shift were to occur, these species may experience increased pressure because of reduced
available habitat (Evans and Bjgrge, 2013).

There is no clear evidence that climate change has directly affected grey seal to date, although
it is likely to be a key driver of seal population declines in the future (Evans and Bjgrge, 2013).
Further Townhill et al. (2024) predicts declines in grey and harbour seal biomass on the western
side of the North Sea (the UK coast) based on increased temperatures and declines in both
salinity and primary production of phytoplankton. Resident grey seals at the Cornish Seal
Sanctuary underwent an early moult in August 2023 (compared to December-April) suspectedly
due to seasonal weather changes resulting from climate change (Cornish Seal Sanctuary, 2023).
In addition, sea level rise and increase in storm frequency and associated wave surges could
result in changes to physical habitats. This could affect the availability of seal haul-out sites and
breeding locations in caves or low-lying coasts which may be modified or lost as a result, in turn
this could lead to increased pup mortality (Gazo et al., 2000; Lea et al., 2009).
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11.5.62

11.5.63

11.5.64

Changes in the population and distribution of basking sharks are likely to occur due to climate
change, as a result of changes in environmental suitability and prey distribution. The key
environmental factors thought to determine basking shark distribution are sea surface
temperatures, salinity, sea surface chlorophyll concentrations, bathymetry and substrate
properties (Townhill et al., 2024, Cotton et al., 2005; Sun et al., 2024). These environmental
factors have been used to predict the potential changes of suitable habitats for basking sharks
(Townhill et al, 2024; Sun et al., 2024). Projections of a number of future climate scenarios have
revealed a trend of habitat contraction in lower latitudes, leading to the migration of basking
sharks towards higher latitudes in search of more suitable conditions. This, in turn, may lead to
an increase in habitat suitability in UK waters. Townhill et al. (2024) predicted a general increase
of 15 to 30% in habitat suitability for basking sharks throughout their study area within the UK,
with exception of the very southern region of North Sea. However, it is important to note that
prey availability and interactions with other marine species were not considered within these
distribution models. Changes in the distribution of key prey species, such as zooplankton, may
also alter the basking shark distribution. In the northeast Atlantic, basking shark distribution was
observed shifting northward in response to long-term zooplankton declines (Sims and Reid,
2002). However, Cotton et al. (2005) found that zooplankton density was only very weakly
corrected to basking shark abundance, with sea surface temperature being the primary influence
of the species distribution.

Species responses to climate change are complex and sensitivities are likely exacerbated by
anthropogenic pressures such as construction, pollution, and fishing (Poloczanska et al., 2016),
which also influences the distribution and abundance of marine mammal populations. The future
population trajectories of marine mammal and basking shark species are difficult to predict
because monitoring at the appropriate temporal and spatial scales does not exist at present. It is
also difficult to predict at what timescale any of these additional climate change influences will
take place.

Furthermore, the impacts on marine mammals and basking sharks that may arise from climate
change induced pressures will occur irrespective of the Proposed Development. Given the
predicted scale of operational and decommissioning effects (as assessed against the current
baseline), there is unlikely to be any significant change in the associated future impact
significance (from minor or negligible) of climate change effects, arising from the Proposed
Development.

In Combination Climate Impacts

11.5.65

As outlined in paragraphs 11.5.53 to 11.5.60, climate change is anticipated to result in changes
to the marine environment, including shifts in species distribution, prey availability, and habitat
suitability. However, the direction, magnitude, and timescales of these changes remain
uncertain, and many are expected to occur over periods longer than the operational lifetime of
the Proposed Development.
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11.5.66

11.5.67

11.5.68

11.5.69

Climate change may act as a background pressure that increases the sensitivity of some marine
receptors to disturbance, displacement, or habitat modification. For example, projected
reductions in suitable habitat or prey for species such as harbour porpoise and minke whale, or
the potential loss of seal haul-out sites, could reduce ecological resilience. Similarly, changes in
basking shark distribution may alter their presence in the development area over time.

However, based on current evidence and predicted timescales, there is no indication that climate
change will amplify the potential effects of the Proposed Development to a level that would be
considered significant in EIA terms. The conclusions of the technical assessments remain valid
under future baseline conditions that include climate-related change.

Climate change is not predicted to introduce any new impact pathways or contribute to
significant cumulative or in-combination effects when considered alongside the Proposed
Development.

Therefore, while climate change is an important contextual factor in the long-term evolution of
the marine environment, it is not considered to materially alter the assessment outcomes
presented in this chapter. The proposed mitigation and monitoring measures remain
appropriate.

Data Limitations and Assumptions

11.5.70

The data assumptions and limitations in this section are typical of difficulties encountered with
undertaking field surveys of marine mammals and other megafauna using aerial survey methods
and are outlined in Table 11.8.
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Table 11.8 Identified Data Limitations Associated With Data to Inform the Baseline
Limitation ‘ Description
Bias in data DAS were carried out and provided estimates which were used to inform the underwater noise assessment. During these DAS, animals

are only available for detection when they are at or just below the surface, resulting in availability bias (where an animal is underwater
and therefore not available for detection). When considering population estimates calculated for species without data on time spent
underwater, it should be noted that population estimates for these species are likely to be underestimated when availability bias is not
corrected for.

Availability bias of harbour porpoise was corrected for by HiDef (2025). The resulting correction factor was then used to estimate the
total number of animals that may be present within the site-specific study area.

In the absence of data for porpoises in the site-specific study area, to estimate absolute abundance, HiDef used published correction
factors from a North Sea telemetry tagging study by Teilmann et al. (2013) (HiDef, 2025). Although, the tagging study of Teilmann et al.
(2013) did not extend to the area of the North Sea surrounding this Project, no other data are available on surfacing behaviour for this
species in the relevant area. For the analysis HiDef assume that diving behaviour in the survey area was comparable to that of the North
Sea data collection area of Teilmann et al. (2013). Based on this, HiDef were able to derive the estimates of absolute density and
abundance.

Availability bias is likely to be influenced by extrinsic factors that combine to produce a situation that is unique to each survey: factors
such as light conditions, water clarity (turbidity), and animal behaviour can influence whether an animal will be detected on or near the
surface. Therefore, species correction factors derived from one aerial survey are unlikely to be a true representation of availability bias
for a different aerial survey in a different location, due to the potential spatial and temporal differences in environmental conditions.
Despite this limitation, the DAS data add to the baseline assessment, which provides an informative account of the marine mammals
and other megafauna within the study areas. As such, the site-specific data has contributed to the detailed desktop review
incorporating many other sources of data, and therefore this data limitation is not expected to constrain the ability to draw conclusions
within this assessment.

Survey timings The DAS data represents a snapshot over a short time period each month. Therefore, it was not possible to understand if changes in
sighting rates were influenced by environmental conditions. Differences in sighting rates between months may be due to seasonal
changes, but environmental conditions (such as weather) also have the potential to influence how and when animals use the area, and
the detectability of animals present.

Despite this limitation, the DAS data add to the baseline assessment, which provides an informative account of the marine mammals
and other megafauna within the study areas. As such, the site-specific data has contributed to the detailed desktop review
incorporating many other sources of data, and therefore this data limitation is not expected to constrain the ability to draw conclusions
within this assessment.
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SCANS surveys
and associated
modelled
surface densities

One of the key knowledge gaps relates to the diurnal and seasonal variability in cetacean presence. Most available data, including
surveys such as SCANS-IIl and SCANS-IV are collected during daylight hours and are primarily limited to the summer months. As a result,
changes in cetacean occurrence throughout the day and across different seasons remain largely undocumented at both regional and
site-specific scales.

While the SCANS surveys provide valuable information on sightings, density and abundance at broad spatial scales, they lack fine-scale
spatial and temporal resolution. Since these surveys are conducted periodically and only during the summer, relying solely on their data
may lead to overestimations of average annual abundances for species with seasonal distribution patterns.

Furthermore, studies by Gilles et al. (2025) and Lacey et al. (2022) used data from SCANS-IIl and SCANS-1V to develop density surface
models for cetaceans in European Atlantic Waters. Although these surveys yielded sufficient data to model distribution of certain key
marine mammal, the temporal limitations of the data still constrain a comprehensive understanding of their year-round presence and
behaviour.
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11.6 Marine Mammals and Other Megafauna Assessment Methodology

11.6.1 Assessment of effects in this Chapter will follow the general approach outlined in Volume 1,
Chapter 4: Environmental Impact Assessment Methodology of the Offshore EIAR.

11.6.2 The specific assessment criteria and recognised guidance on relevant to assessing marine
mammals and other megafauna are provided below.

Guidance

11.6.3 Inaddition to the general approach and guidance outlined in Volume 1, Chapter 4: Environmental
Impact Assessment Methodology, the marine mammals and other megafauna assessment also
considers the guidance documents presented in paragraph 11.3.3.

Criteria for Assessment

11.6.4 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.

11.6.5 The terms used to define impact magnitude and receptor sensitivity for marine mammals and
other megafauna are based on those described in further detail in Volume 1, Chapter 4:
Environmental Impact Assessment Methodology of the Offshore EIAR.

11.6.6 Assessment of impacts on marine mammals and other megafauna will utilise both the site-
specific DAS and public available data.

Magnitude

11.6.7 The magnitude criteria for marine mammals and other megafauna are provided in Table 11.9
and are based upon the technical expert’s experience and judgement. In determining magnitude,
each assessment considered the spatial extent, duration, frequency, 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).
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Table 11.9 Impact Magnitude Criteria for Marine Mammal and Other Megafauna Receptors

Negligible A very slight change from the size or extent of distribution of the relevant
biogeographic population or the population that is the interest feature of a specific
protected site. Recovery to baseline levels from that change predicted to be rapid
(i.e. no more than circa six months) following cessation of the Proposed
Development.

Low A change in the size or extent of distribution of the relevant biogeographic
population or the population that is the interest feature of a specific protected site
that is sufficiently small-scale or of short duration to cause no long-term harm to the
feature/population. Recovery to baseline levels from that change predicted to be
achieved in the short term (i.e. no more than one year) following cessation of the
Proposed Development.

Medium A change in the size or extent of distribution of the relevant biogeographic
population or the population that is the interest feature of a specific protected site
that occurs in the short and long term, but which is not predicted to alter the long-
term viability of the population and/or the integrity of the protected site. Recovery
to baseline levels from that change predicted to be achieved in the medium term
(i.e. no more than five years) following cessation of the Proposed Development.
High A change in the size or extent of distribution of the relevant biogeographic
population or the population that is the interest feature of a specific protected site
that is predicted to irreversibly alter the population in the short-to-long term and to
alter the long-term viability of the population and/or the integrity of the protected
site. Recovery to baseline levels from that change predicted to be achieved in the
long term (i.e. more than five years) following cessation of the Proposed
Development.

Sensitivity

11.6.8 The sensitivity criteria for marine mammals and other megafauna receptors are provided in Table
11.10.

11.6.9 The value of the receptor is not included in the definitions of criteria used to determine the
sensitivity of marine mammals and other megafauna. All marine mammals are considered to
have a very high value given that all are either listed under Annex Il of the Habitats Directive as
species of Community Interest and/or are listed under Annex IV of the Habitats Directive as EPS
of Community Interest and in need of strict protection.

11.6.10 Basking shark is the only other megafauna receptor considered in this Chapter, and this species
is afforded a high degree of legislative protection and is currently listed as a priority marine
feature in Scotland and as endangered conservation status on the IUCN Red List (Rigby et al.,
2021). Therefore, they are also considered to have a very high value.

11.6.11 The sensitivity of marine mammals and basking sharks to potential impacts will be assessed using
evidence of the responses of marine mammals and basking sharks to stimuli. Professional
judgement will be applied to consider the information available on the responses of various
marine mammal species and basking sharks to different stimuli (for example, underwater noise)
and whether their ecology makes them vulnerable to potential impacts.
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Table 11.10 Receptor Sensitivity Criteria for Marine Mammals and Other Megafauna Receptors

Sensitivity  Description ‘

Negligible Adaptability: The receptor is able to avoid or adapt to an impact.

Tolerance: The receptor is able to tolerate the proposed form of change.
Recoverability: The effect on the receptor is anticipated to be temporary and the
receptor will have the ability to fully recover from an impact.

Low Adaptability: The receptor has reasonable ability to avoid or adapt to an impact.
Tolerance: The receptor has reasonable tolerance to accommodate the proposed
form of change.

Recoverability: The effect on the receptor is anticipated to be medium to short-term
and the receptor will have the ability to fully recover from an impact.

Medium Adaptability: The receptor has limited ability to avoid or adapt to an impact.
Tolerance: The receptor has limited tolerance to accommodate the proposed form
of change.

Recoverability: The effect on the receptor is anticipated to be long-term and the
receptor will have limited ability to recover from an impact.

High Adaptability: The receptor cannot avoid or adapt to an impact.
Tolerance: The receptor has no tolerance to accommodate the proposed form of
change.

Recoverability: The effect on the receptor is anticipated to be permanent and the
receptor will not have any ability to recover from an impact.

Significance

11.6.12 By assigning and combining magnitude and sensitivity criteria, overall effect significance upon
marine mammals and other megafauna receptors can be determined (Table 11.11).

Table 11.11 Matrix Used for the Assessment of Significance of the Effect

Magnitude of Impact

Negligible Low Medium High
S
o Negligible Negligible Negligible Negligible Negligible
o]
[a's
©
= Low Negligible Minor Minor Minor
>
E
o
n Medium Negligible Minor Moderate Moderate

High Minor Minor Moderate

11.6.13 A level 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’.
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Assessment Methodology of Injury From Underwater Noise

11.6.14 It is widely documented that marine mammals are sensitive to underwater noise (Hildebrand,
2009; Nowacek et al., 2007; OSPAR 2009; Richardson et al., 1995; Southall et al., 2019; 2021).
Underwater noise has the potential to impact marine mammals if the frequency of the noise is
within their hearing range. Marine mammal species have different hearing sensitivity thresholds
resulting in different species detecting underwater noise at varying frequency bands (NMFS,
2018, Southall et al., 2019).

11.6.15 To assess impacts of underwater noise, marine mammal species are separated into functional
hearing groups (FHGs), which reflect the broad differences in hearing capabilities between taxa
(e.g., Southall et al., 2019) (Table 11.12). The classifications by Southall et al. (2019) have used
the most recent data on marine mammal hearing. This is considered current best practice and
supersedes previous works (i.e., Southall et al. (2007)).

Table 11.12 Marine Mammal Hearing Ranges as Described in Southall et al. (2019)

Functional Species Generalised Estimated Region
Hearing Group Hearing Ranges of Peak Sensitivity
(FHG)
Very high Harbour Porpoise 275 hertz (Hz) - 12 kHz — 140 kHz
frequency 160 kilohertz (kHz)
cetaceans (VHF)
High frequency Bottlenose dolphin, white- 150 Hz — 160 kHz 8.8 kHz — 110 kHz
cetaceans (HF) beaked dolphin, Atlantic white-

sided dolphin and Risso’s

dolphin
Low frequency Minke whale and humpback 7 Hz — 35 kHz 200 Hz — 19 kHz
cetaceans (LF) whale
Phocid carnivores | Grey seal and harbour seal 50 Hz — 86 kHz 1.9 kHz — 30 kHz
in water (PCW)

11.6.16 Impacts to marine mammals from underwater noise range from changes in behaviour and
masking that affect communication and listening space, and/or locating prey (Basran et al., 2020;
Dunlop, 2016; Erbe et al., 2016; Heiler et al., 2016; Pine et al.,, 2019; Pirotta et al., 2012;
Wisniewska et al., 2018), displacement and disturbance (Brandt et al., 2011; Culloch et al., 2016;
Graham et al.,, 2019; Pirotta et al., 2014; Stone et al., 2017), or injury and mortality (Reichmuth
et al., 2019; Schaffeld et al., 2019).

11.6.17 Auditory injury in marine mammals occurs at permanent threshold shift (PTS) onset, where the
hearing sensitivity is reduced after noise exposure with no hearing recovery in the impacted
frequencies (Tougaard, 2021). PTS can occur instantaneously (via impulsive noise sources such
as pile-driving) or cumulatively (i.e. exposed to the sound source over an extended period). The
level of injury depends on the duration, frequency and intensity of the sound source and received
level. Whilst PTS is considered a permanent effect, the most likely response of an animal exposed
to noise levels that could induce PTS is to flee the ensonified area. Therefore, animals exposed
to these noise levels are likely to actively avoid hearing damage by moving away from the area.
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11.6.18

11.6.19

11.6.20

11.6.21

11.6.22

Another auditory effect is described as temporary threshold shift (TTS) in hearing where an
individual experiences a temporary increase in the threshold of hearing (i.e. the minimum
intensity needed for a sound to be audible) at a specific frequency that returns to its pre-
exposure baseline over time (Tougaard, 2021).

The current set of TTS-onset thresholds presented by Southall et al. (2019) define a TTS-onset as
the exposure required to produce a 6 decibel (dB) shift in the hearing threshold. However, data
upon which these thresholds are based for TTS-onset in marine mammals from impulsive or non-
impulsive noise is extremely limited. It is therefore necessary to determine exposure functions
for TTS in order to estimate the levels at which the onset of PTS could occur, as experiments
inducing PTS in animals are considered unethical. Southall et al. (2007) predict an exposure of 40
dB of TTS would result in PTS onset in marine mammals. Southall et al. (2007) define TTS in
marine mammals as ‘the minimum threshold shift clearly larger than any day-to-day or session-
to-session variation in a subject’s normal hearing ability’ for the purposes of developing these
thresholds, and that it was ‘typically the minimum amount of threshold shift that can be
differentiated in most experimental conditions’. Thus, the adoption of this TTS-onset threshold
would typically result in overestimates of potential impact ranges at which ecologically significant
effects could occur in marine mammals. In addition, as TTS-onset is defined primarily as a means
of predicting PTS-onset, there is currently no threshold for TTS-onset that would indicate a
biologically significant amount of TTS in marine mammals.

Basking sharks lack a swim bladder and detect sound using inner ear end organs primarily (Casper
et al., 2012). Fish with no swim bladder are not as vulnerable to trauma from extreme sound
pressure changes as fish with a swim bladder and primarily detect particle motion (Popper et al.,
2014).

Popper et al. (2014) grouped animals into different categories and proposed the adoption of
different underwater noise thresholds depending on the source in order to analyse the effects
of sound on them. Basking sharks are included in Group 1 “Fishes with no swim bladder or other
gas chamber”, which are considered the least sensitive. These species are less sensitive to
barotrauma as they do not detect sound pressure but might experience barotrauma from
exposure to it.

Auditory injury to marine mammals and basking sharks occurs when the sound levels are greater
than the threshold for the species. The risk of injury is based on both the cumulative sound
exposure level (SELcum) and instantaneous sound pressure level (SPLpeak). The SELcym criterion
predicts frequency-weighted received sound levels across a 24-hour period and is used to
calculate the occurrence of ‘cumulative’ PTS. The SPLyeak criterion uses unweighted sound levels,
typically used to assess impulsive noise sources such as impact pile driving, and is used to
calculate the occurrence of ‘instantaneous’ PTS.

The latest literature on noise exposure criteria for marine mammals (Southall et al. 2019) has been
used within this assessment to determine where thresholds for auditory injury (in the form of PTS) are
surpassed. With respect to auditory injury, marine mammals have a greater sensitivity to impulsive

noise.

Therefore, PTS-onset from impulsive noise is predicted to occur at lower weighted SELqm than

for non-impulsive noise (Southall et al., 2019). These thresholds are presented in Table 11.13 and

11.6.23

Table 11.14.
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Table 11.13 PTS-onset Thresholds for Marine Mammals Exposed to Impulse Noise as Described by
Southall et al. (2019)

Instantaneous Cumulative PTS INERERECTEN Cumulative TTS
PTS (SPLpeak dB (SELcum dB re (SPLpeak dB re 1|J.Pa (SELcum dB re
re 1uPa 1uPa’s Weighted) Unweighted) 1uPa’s Weighted)
Unweighted)

VHF 202 155 196 140

HF 230 185 224 170

LF 219 183 213 168

PCW 218 185 212 170

Table 11.14 PTS-onset Thresholds for Marine Mammals Exposed to Non-impulse Noise as Described
by Southall et al. (2019)

Cumulative PTS (SELcum dB re Cumulative TTS (SELcym dB re 1pPa’s

VHF

1uPa%s Weighted) Weighted)
173 153

HF

198 178

LF

199 179

PCW

201 181

11.6.24

11.6.25

11.6.26

When calculating the noise levels that individuals are likely to receive the following flee speeds
have been used:

2.1 metres per second (m/s) for LF cetaceans (Scottish Natural Heritage, 2016)
1.52 m/s for HF cetaceans (Bailey and Thompson, 2006)

1.4 m/s for VHF cetaceans (Scottish Natural Heritage, 2016)

1.8 m/s for PCWs (Scottish Natural Heritage, 2016)

However, it is important to note that the swim speeds in this context are more typical swimming
speeds rather than fleeing speeds. This is precautionary to account for the fact that marine
mammals are unlikely to flee from the noise source in a straight line, as modelled. The calculated
PTS-onset impact ranges therefore represent the minimum starting distances from the piling
location for individuals to escape and prevent them from receiving a dose higher than the
threshold.

Southall et al. (2019) proposes the SPLyeak is either unweighted or flat weighted across the entire
frequency band of a FHG. This is because the direct mechanical damage to the auditory system
that is associated with high peak sound pressures is not frequency dependent (i.e. restricted to
the audible frequency range of a species).
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11.6.27

11.6.28

The physiological damage that sound energy can cause is mainly restricted to energy occurring
in the frequency range of a species’ hearing range. Therefore, for the SELm, sound has been
weighted based on the species hearing group specific weighting curves given in Southall et al.
(2019).

For basking sharks underwater noise can result in mortality and potential mortal injury,
recoverable injury, TTS and behavioural effects (Popper et al., 2014). Further details on the
criteria and swim speeds used for the different activities are included in Volume 2, Chapter 10:
Fish and Shellfish Ecology Chapter and Volume 3, Appendix 3.1: Underwater Noise Technical
Report.

Injury From Pile Driving

11.6.29

11.6.30

11.6.31

11.6.32

Underwater noise from pile driving is classified as impulsive noise, having the ability to cause
both instantaneous and cumulative PTS. However, it is important to note that this sound source
loses its impulsive characteristics as a result of propagation effects and therefore, could be
characterised as non-impulsive beyond a certain distance (Southall et al., 2019).

Impulsive sound sources, such as pile driving, have high peak sound pressure, short duration, fast
rise-time, and broad frequency content at source.

To quantify the impact of underwater noise on marine mammals with regards to PTS and TTS,
the instantaneous and cumulative PTS and TTS-onset impact ranges (the area around the piling
location within which the noise levels exceed the PTS or TTS-onset threshold for the relevant
FHG) were determined using the thresholds described by Southall et al. (2019). Further
information on the modelling approach and the methods used to calculate PTS and TTS-onset
impact ranges is provided in Volume 3, Appendix 3.1: Underwater Noise Technical Report.

The number of individuals that may be affected by PTS relative to the reference population was
guantified by multiplying the onset impact ranges by the density estimates for each species and
calculating the proportion of the reference population.

Injury From UXO Clearance

11.6.33

UXO clearance will be licensed under a separate Marine Licence but it has been included in this
Offshore EIA chapter for illustrative purposes. 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 methods.

11.6.34 The noise levels generated from UXO clearance were predicted by Subacoustech Environmental

Ltd. Full details of the underwater noise modelling and resulting impact ranges are detailed in
Volume 3, Appendix 3.1: Underwater Noise Technical Report.
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A selection of explosive sizes has been considered based on what might be present, and in each
case, it has been assumed that the maximum explosive charge in each device is present and
detonates with the clearance. The range of charge weights (TNT equivalent) for the potential
UXO devices that have been modelled are 25, 55, 120, 240, 525, 698, 750 and 907 kg. In each
case, an additional donor weight of 0.5 kg has been included to initiate detonation. Low-order
deflagration has also been assessed, which assumes that the donor or shaped charge (charge
weight of 0.25 kg) detonates fully to initiate a burnout of the explosive but without the follow-
up detonation of the UXO. No mitigation has been considered within the modelling.

Estimation of the source noise level for each charge weight has been carried out in accordance
with the methodology of Soloway and Dahl (2014). Unweighted UXO clearance source levels for
each charge weight are presented in Table 11.15.

For basking sharks, Group 1 fish thresholds criteria for explosions from Popper et al. (2014) was
used.

As previously mentioned, there is currently no threshold for TTS-onset that would indicate a
biologically significant impact as a result of TTS. Therefore, it was not possible to carry out a
guantitative assessment of the sensitivity, magnitude, or significance of the impact of TTS on
marine mammals. Any impacts relating to the effects of TTS are considered to be captured in the
guantitative assessment of disturbance.

Table 11.15 Unweighted SPLyeak and SELss Source Levels Used for UXO Modelling

Charge Weight (kg) SPLyeak Source Level (dB re SELss Source Level (dB re
1uPa @1 m) 1puPa’s @1 m)

Low order (0.25 kg) 269.8 215.2

25 kg (+donor) 284.9 228.0

55 kg (+donor) 287.5 230.1

120 kg (+donor) 290.0 232.3

240 kg (+donor) 292.3 234.2

525 kg (+donor) 294.8 236.4

698 kg (+donor) 295.7 237.1

750 kg (+donor) 296.0 237.3

907 kg (+donor) 296.0 237.9
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Assessment Methodology of Disturbance From Underwater Noise

Disturbance From Pile Driving

11.6.39 Aspecies-specific dose-response approach was used for the assessment of disturbance of marine
mammals to underwater noise from pile driving. This approach is based on current best practice
methodology to provide evidence-based estimates rather than using the fixed behavioural
threshold approach.

11.6.40 The latest guidance provided in Southall et al. (2019) states that: “Apparent patterns in response
as a function of received noise level (Sound Pressure Level (SPL)) highlighted a number of
potential errors in using all-or-nothing “thresholds” to predict whether individuals will respond.
Tyack and Thomas (2019) subsequently and substantially expanded upon these observations.
The clearly evident variability in response is likely attributable to a host of contextual factors,
which emphasizes the importance of estimating not only a dose-response function but also
characterizing response variability at any dosage”.

11.6.41 The application of a dose-response curve allows for more realistic assumptions about individual
response varying with dose, which is supported by a growing number of studies. A dose-response
function is used to quantify the probability of a response from an individual to a certain stimulus
or stressor, which will vary according to the dose received (Dunlop et al., 2017). This assumes
that not all individuals in an impact zone will respond, unlike traditional methods of threshold
assessment. The dose can either be determined using the distance from the sound source or the
received weighted or unweighted sound level at the receiver (Sinclair et al., 2021).

11.6.42 For the purpose of this assessment, the dose is the received single-strike SELss which is
considered to be best practice for this type of assessment (Southall et al., 2021). SELss contours
at 5 dB intervals generated by noise modelling have been overlain on species density surfaces to
guantify the number of animals receiving each SELss, and subsequently the number of animals
likely to be disturbed based on the dose-response curve.

Dose-Response Curve

11.6.43 This assessment for cetaceans uses the harbour porpoise dose-response curve that was
developed by Graham et al. (2017b) for harbour porpoise using data collected during the first six
weeks of pile driving during Phase 1 of the Beatrice OWF.

11.6.44 Following the development of this dose-response curve, additional data from the remaining
piling events were processed and it was found that the responses of harbour porpoises to piling
noise diminishes over the construction period (Graham et al., 2019) (Figure 11.4). Therefore, the
use of the dose-response curve in this assessment can be considered conservative.

11.6.45 In the absence of species-specific data for dolphin species, minke whales or humpback whales,
the harbour porpoise dose-response curve has been adopted for all cetacean species. However,
the application of this method for other cetaceans is considered highly over-precautionary and
should be interpreted with a large degree of caution.
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11.6.46 This is because harbour porpoise are considered to be particularly sensitive to anthropogenic
noise in comparison to other cetacean species. Studies have shown avoidance reactions from
harbour porpoise to very low levels of noise (Tyack, 2009), as well as behavioural responses
(avoidance and reduced vocalisations) to a variety of anthropogenic noise sources to distances
up to multiple kilometres (Brandt et al.,2013; Thompson et al.,2013; Tougaard et al.,2013; Brandt
et al., 2018; Sarnocinska et al., 2019; Thompson et al., 2020; Benhemma-Le Gall et al., 2021). In
comparison, multiple studies have shown that other cetacean species show less of a disturbance
response, and consequently are considered less sensitive to anthropogenic noise than harbour
porpoise (Kastelein et al., 2006; Culloch et al., 2016; Stone et al., 2017, Fernandez-Betelu et al.,
2021).
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Figure 11.4 The Probability of Harbour Porpoise Response (24 h) in Relation to the Partial
Contribution of Distance From Piling (solid navy line) and the Final Location Piled (dashed blue line)
(Graham et al., 2019).

11.6.47 The seal dose-response function is based on the data presented in Whyte et al. (2020) for
harbour seals during piling activities at Lincs OWF. It provides an update to the dose-response
function described in Russell et al. (2016) and Russell and Hastie (2017).

11.6.48 The seal dose-response function developed by Whyte et al. (2020) assumes that all seals are
displaced when SEL.,m exceeds 180 dB re 1 pPa?s. This assumption is precautionary as no data
was presented for harbour seals at this noise level. It is also important to note that the
percentage decrease in response in the 170 < 175 and 175 < 180 dB re 1 uPa’s categories is
slightly anomalous (a higher response is observed at a lower sound exposure level (SEL)) due to
the small number of spatial cells included in the analysis for these categories (n = 2 and 3
respectively). Given the large confidence intervals (Cl) on the data, this assessment presents the
mean number of seals predicted to be disturbed alongside the 95% ClI.
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11.6.49

While the seal dose-response function is based on data for harbour seals, it can be applied to
both harbour and greys seals, as both species belong to the same FHG. However, grey seals are
considered to be less sensitive to behavioural disturbance from anthropogenic noise (Booth et
al., 2019), and vast individual variation has been observed in this species in response to pile
driving, with some individuals showing no evidence of a behavioural response (Aarts et al., 2018).
Therefore, the seal dose-response function is considered to be highly precautionary for grey seals
and is likely an over-estimate of the potential impact.

Level B Harassment Thresholds

11.6.50 Asa result of the limitations described when applying the harbour porpoise dose-response curve

11.6.51

11.6.52

to other cetaceans, an alternative method for assessing disturbance to dolphin species, minke
whales and humpback whales has also been applied in this assessment.

The number of animals predicted to experience behavioural disturbance using the United States
(US) National Marine Fisheries Service (NMFS) Level B harassment threshold for strong
disturbance (NMFS, 2024) are presented alongside the dose-response assessment methodology
to provide context on the potential extent of disturbance.

The threshold predicts that Level B harassment will occur when an animal is exposed to received
levels above 160 dB re 1pPa (rms) for non-explosive impulsive (e.g., impact pile driving and
seismic airguns) or intermittent (e.g. scientific, non-tactical sonar) sound sources (Guan and
Brookens, 2021, NMFS, 2024). The Level B harassment threshold originates from a study by
Malme et al. (1984) on a grey whale mother and calf pair responses to playback signals.
Avoidance responses were exhibited by the pair when they were exposed to air gun playback
signals above 160 dB re 1uPa rms. Beyond the 160 dB re 1 uPa (rms) threshold, the behavioural
responses are likely to become less severe, for example, minor changes in speed, direction
and/or dive profile, modification of vocal behaviour and minor changes in respiratory rate
(Southall et al., 2007). However, it is important to note that marine mammal responses to
disturbance will, depend on the individual and the context. For example, previous experience
and acclimatisation will affect whether an individual exhibits an aversive response to noise,
particularly in a historically noisy area.

Population Modelling

11.6.53

11.6.54

Population modelling was completed using the interim Population Consequences of Disturbance
(iPCoD) framework for the Proposed Development to assess whether disturbance resulting from
pile driving is predicted to result in population level impacts to five marine mammal species that
were identified in the baseline as key receptors. The species assessed are harbour porpoise,
bottlenose dolphin, minke whale, grey seal, and harbour seal, noting that iPCoD is not available
for Risso’s dolphin, white-beaked dolphin and Atlantic white-sided dolphin. The assessment was
based on the maximum number of animals predicted to be disturbed per piling day.

iPCoD uses a stage structured model of population dynamics with nine age classes and one stage
class (adults 10 years and older). The model is used to run a number of simulations of future
population trajectory with and without the predicted level of impact, to allow an understanding
of the potential future population level consequences of predicted behavioural responses.
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11.6.55

Further details are presented in Volume 3, Appendix 11.2: iPCoD Modelling Report.

Disturbance From UXO Clearance

11.6.56

11.6.57

11.6.58

11.6.59

Unlike pile driving, there are no dose-response functions available that describe the magnitude
and short-term nature of the behavioural impact on marine mammals from UXO clearance.

Explosive sound sources, like piling, are categorised as ‘impulsive’, however the number of pulses
and overall duration of noise emission which drive the behavioural response are significantly
different. Behavioural responses to a single UXO detonation are expected to be a one-off startle
response or aversive behaviour; while during pile driving the series of pulses that are emitted are
expected to continuously drive animals out the impacted area, enabling a dose-response to be
quantified. Therefore, the empirically-derived dose-response curves used for assessment of
behavioural disturbance for pile driving are not applicable to the assessment of UXO clearance.

Given that there are no appropriate dose-response functions available for behavioural
disturbance from UXO detonation, other disturbance thresholds have been considered and are
summarised in the sections below.

It should be noted that the understanding of the effect of behavioural disturbance from UXO
detonation is very limited, and therefore the assessment provides an indication of the number
of animals potentially at risk of disturbance given the limited evidence available.

Effective Deterrence Ranges (EDR)

11.6.60

11.6.61

11.6.62

11.6.63

High Order Clearance

There is guidance for assessing the significance of noise disturbance against the Conservation
Objectives of harbour porpoise SAC in England, Wales & Northern Ireland (JNCC, 2020), which
advises the use of a 26 km EDR around the source location to determine the impact from a high
order UXO detonation.

The recommended 26 km EDR is presented in a paper by Tougaard et al. (2013) where the EDR
was calculated using data from Dahne et al. (2013). This study was conducted at the first OWF in
German waters where the piles of 12 jacket foundations with 2.4 to 2.6 m diameter were
installed up to a penetration depth of 30 m using a hydraulic hammer with up to 500 kJ hammer
energy (Dahne et al., 2013).

While the guidance acknowledges that there is no empirical evidence of harbour porpoise
avoidance from UXO clearance (i.e. this guidance is based on pile driving), the guidance also
states that the 26 km EDR is also to be used for the high order detonation of UXOs (JNCC, 2020),
therefore it has been used in this assessment.

The 26 km EDR assumes that all animals are disturbed within this radius (2,123.72 km?) and has
been applied to all marine mammal species for high order detonations given that agreed metrics
of disturbance for other marine mammal species are not available and there is a lack of empirical
data on the likelihood of response to explosives.
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11.6.64 However, it is important to note that the behavioural disturbance from a single UXO detonation

11.6.65

would probably only cause a startle response and would not result in the same widespread and
prolonged displacement that pile driving does (JNCC, 2020). Furthermore, there is no direct
evidence to support the assumption that all marine mammal species will respond in the same
way to a high order UXO clearance as harbour porpoise do to pile driving of jacket foundations
(Dahne et al., 2013).

Low Order Clearance

There is currently no formal guidance for disturbance from low order detonations, however a 5
km EDR has been frequently assumed for low order detonations and has therefore been adopted
within this assessment (JNCC, 2023b). This EDR is based on data obtained during low order
detonations using deflagration which measured the underwater noise produced at over 20 dB
lower than high order detonation (Robinson et al.,, 2020; Cheong et al., 2020). As such, it is
anticipated that there will be a corresponding reduction in the area over which sound may result
in disturbance to marine mammals. Although the potential impacts in relation to disturbance
relating to low order UXO clearance are yet to be verified empirically, an EDR of 5 km should be
considered as precautionary.

TTS as a Proxy for Disturbance

11.6.66

11.6.67

Southall et al. (2007) states that in the absence of empirical data on behavioural responses, the
use of TTS-onset threshold may be appropriate for single pulses (like UXO detonation) until
better measures are identified. In addition, strong behavioural responses to single pulses are
expected to dissipate rapidly enough and have limited long-term consequences and lesser
exposure are not expected to cause significant disturbance.

Considering the above, recent assessments of UXO clearance activities (such as Salamander,
Caledonia and Muir Mhor) have used the TTS-onset threshold for the different functional hearing
groups stated by Southall et al. 2019 to indicate the level at which a “fleeing” response might be
expected to occur in marine mammals.

Embedded Commitments

11.6.68

11.6.69

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 therefore significance assumes implementation of these measures). These
measures are considered standard industry practice for this type of development. The embedded
commitments relevant to marine mammals and other megafauna are presented in Table 11.16.
Volume 3, Appendix 4.2: Commitments Register, provides additional information on how these
commitments are secured.

In accordance with the Institute of Environmental Management and Assessment Guide to
Delivering Quality Development (IEMA 2016), embedded commitments are described using the
following classifications:
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=  Primary mitigation — embedded commitments built into the design of the Proposed
Development which reduce or avoid the likelihood or magnitude of an adverse environmental
effect, including location or design (also referred to Embedded Mitigation);

= Secondary mitigation — additional measures implemented to further reduce environmental
effects to ‘not significant’ levels (where appropriate) and do not form part of the fundamental
design of the Proposed Development; and

= Tertiary mitigation — commitments that are required through standard practice or to meet
legislative requirements and are independent of any EIA assessment.

11.6.70 The embedded commitments collectively aim to mitigate the impact of offshore infrastructure

on marine mammals and other megafauna.
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Table 11.16 Embedded Commitment Measures of Relevance to Marine Mammals and Other Megafauna

Embedded Commitment

GOBe

APEMGroup

How Commitment is Secured

Commitment Type ‘

C-OFF-04 Development of, and adherence to a Cable Plan (CaP). The CaP will confirm Tertiary Secured through Section 36
planned cable routing, burial and any additional protection and will set out and/or Marine Licence
methods for post-installation cable monitoring as secured by Section 36 and conditions. Details to be
Marine Licence consent conditions. The CaP is likely to be supported by a Cable provided in the Cable Plan.
Burial Risk Assessment (CBRA), which will outline how external cable protection
shall be used and/or minimised, should cable burial be achieved.

C-OFF-07 A Construction Method Statement (CMS) will be developed, which details the Tertiary Secured through Section 36
proposed construction methods and roles and responsibilities of parties and/or Marine Licence
involved. conditions. Details to be

provided in the Construction
Method Statement.

C-OFF-08 Development of and adherence to a Construction Programme (CoP) to confirm Tertiary Secured through Section 36

the timeline for construction. and/or Marine Licence
conditions. Details to be
provided in the Construction
Programme.

C-OFF-10 Development of and adherence to a Outline Environmental Management Plan Tertiary Secured through Section 36
(EMP). This will set out mitigation measures and procedures relevant to and/or Marine Licence
environmental management, including but not limited to chemical usage, conditions. Details to be
invasive and non-native species, pollution prevention and waste management. provided in the Project

Environmental Management
Plan.
C-OFF-11 Development of and adherence to a Decommissioning Programme (DP). The DP | Tertiary Secured through Section 36
will outline measures for the decommissioning of the Proposed Development. and/or Marine Licence
conditions. Details provided in
the Decommissioning
Programme.
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Embedded Commitment

GOBe

APEMGroup

How Commitment is Secured

Commitment Type ‘

C-OFF-12 Development of and adherence to a Vessel Management Plan (VMP). The VMP Tertiary Secured through Section 36
will confirm the types and numbers of vessels that will be engaged on the and/or Marine Licence
Proposed Development and consider vessel coordination including indicative conditions. Details to be
transit route planning. provided in the Vessel
Management Plan.
C-OFF-18 Development of and adherence to a Piling Strategy (PS) (applicable where piling | Tertiary Secured through Section 36
is undertaken). The PS will detail the method of pile installation and associated and/or Marine Licence
noise levels. It will describe any mitigation measures to be put in place (e.g., soft conditions. Details to be
starts and ramp ups, use of ADDs) during piling to manage the effects of provided in the Piling Strategy.
underwater noise on sensitive receptors.
C-OFF-19 Development of and adherence to Marine Mammal Mitigation Plan (MMMP). Tertiary Secured through Section 36
This will identify appropriate mitigation measures during offshore activities that and/or Marine Licence
are likely to produce underwater noise and vibration levels capable of potentially conditions. Details provided in
causing injury or disturbance to marine mammals. This will be developed the Marine Mammal Mitigation
alongside the PS and referred to in EPS licence applications. Plan.
C-OFF-22 Development of and adherence to an Operation and Maintenance Programme Tertiary Secured through Section 36
(OMP) to safeguard environmental interests during O&M. and/or Marine Licence
conditions. Details to be
provided in the Operation and
Maintenance Programme.
C-OFF-41 Unexploded ordnance (UXO) hazards will be avoided where practicable and Tertiary Secured through Section 36
appropriate. If avoidance is not possible, decision making will relate to removal, and/or Marine Licence
with detonation considered if avoidance or removal is not possible. If detonation conditions. Details provided in
is required, and where practicable and appropriate, low-order deflagration will the MMMP and further details to
be the preferred method. Licensing of UXO clearance works will be subject to a be provided in the UXO marine
standalone Marine Licence (and EPS licence) application. These applications will licence application.
provide details of measures to minimising impacts on marine mammals where
appropriate.
C-OFF-45 Adherence by vessels to guidelines laid out in the Scottish Marine Wildlife Tertiary Secured through Section 36
Watching Code. and/or Marine Licence
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Embedded Commitment

GOBe

APEMGroup

How Commitment is Secured

Commitment Type ‘

conditions. Details to be
provided in the Vessel
Management Plan.

C-OFF-47 Development of and adherence to an Entanglement Management Plan (EMP) to | Tertiary Secured through Section 36
reduce the potential entanglement risk to marine life. and/or Marine Licence
conditions. Details to be
provided in the Entanglement
Management Plan.
C-OFF-52 Development of and adherence to a Marine Pollution Contingency Plan (MPCP). | Tertiary Secured through Section 36
The MPCP will identify potential sources of pollution and associated spill and/or Marine Licence
response and reporting procedures. conditions. Details provided in
the Marine Pollution Contingency
Plan.
C-OFF-53 Appointment of a Marine Mammal Observer (MMOb) as a form of mitigation Tertiary MMOb
where required, to maintain a record of any sightings of marine mammals and
other megafauna, and maintain a record of the action taken to minimize injury
caused to marine mammals and other megafauna during noisy activities.
C-OFF-54 Adherence by vessels to guidelines laid out in the Basking Shark Code of Tertiary Secured through Section 36
Conduct. and/or Marine Licence
conditions. Details to be
provided in the Vessel
Management Plan.
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Impacts Scoped Out of the Assessment

11.6.71 The impacts that have been scoped out of this marine mammals and other megafauna
assessment are presented in Table 11.17.

11.6.72 The decision to scope out these impacts has been informed by the understanding of worst-case
design scenarios, environmental baseline conditions and consultation with relevant stakeholders

as per the Offshore Scoping Opinion as detailed in Table 11.3.

Table 11.17 Impacts Scoped out of the Marine Mammals and Other Megafauna Assessment

Impact Scoped Out

Justification

Construction

Changes in water quality from activities in the
Proposed Development

Activities relating to the development may
influence water quality as a result of sediment
disturbance, for example. These impacts are
expected to be localised and short-lived.

Changes in water quality from accidental
pollution

The PEMP and MPCP ensure that if such an
event were to occur, it would not have an
impact at the population level. It is also
anticipated that such events and its impact
would be localised and short-lived.

O&M

Electromagnetic field (EMF) impacts on marine
mammals

EMFs are emitted along the lengths of subsea
cables and can have behavioural and
psychological effects on some species. Existing
evidence suggests that the levels of EMFs
emitted by offshore renewable energy export
cables are at a level low enough that there is no
potential for direct significant impacts on
marine mammals (Copping and Hemery, 2020).
EMF effects on potential prey species will be
considered in the Benthic and Intertidal Ecology
and Fish and Shellfish Ecology chapters of the
EIA, and through the assessment of indirect
impacts on marine mammal prey species.

Changes in water quality from activities in the
Proposed Development

Activities relating to the development may
influence water quality as a result of sediment
disturbance, for example. These impacts are
expected to be localised and short-lived.

Changes in water quality from accidental
pollution

The PEMP and MPCP ensure that if such an
event were to occur, it would not have an
impact at population level. It is also anticipated
that such events and its impact would be
localised and short-lived.

Decommissioning

Changes in water quality from activities in the
Proposed Development

Activities relating to the development may
influence water quality as a result of sediment
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Impact Scoped Out ‘ Justification

disturbance, for example. These impacts are
expected to be localised and short-lived.
Changes in water quality from accidental The PEMP and MPCP ensure that if such an
pollution event were to occur, it would not have an
impact at population level. It is also anticipated
that such events and its impact would be
localised and short-lived.

Worst-case Design Scenario

11.6.73 The Applicant 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.

11.6.74 The assessment of marine mammals and other megafauna impacts has been undertaken with
respect to the details provided in Volume 1, Chapter 3: Project Description. A worst-case design
scenario 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.

11.6.75 Table 11.18 presents the worst-case design scenario for each impact associated with LSE
assessment on marine mammals and other megafauna, along with justification.
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Table 11.18 Worst-case Design Scenarios With Respect to the Marine Mammals and Other Megafauna Assessment

Embedded Worst-case Design Scenario
Commitment

GOBe

APEMGroup

Justification

Construction

Impact 1: Injury and
Disturbance From
Underwater Noise From
Piling

C-OFF-07, C-OFF-08, C-
OFF-18, C-OFF-19, C-OFF-
53

= 72 WTGs with 6 anchors per WTG;

= Maximum of 324 anchors;

=  Maximum hammer energy of 2,400 kJ;

=  Maximum 3.33 hours piling per anchor;

=  Maximum of 3 anchors installed per day;

=  Maximum anchor pile diameter of 4.5 m;

=  Maximum number of piles installed in 24hrs: 4;

=  Maximum number of piling days: 112 (assuming three piled anchors per day); and
= Soft start 20 mins at 15% hammer energy with a blow rate of 10 blows/min.

=  Maximum of three fixed jacket platforms;

= Maximum 2 pin piles per leg;

=  Maximum pile diameter of 3 m;

=  Maximum hammer energy of 3,500 kJ, maximum 3.33 hours per pin pile;

=  Maximum number of piles installed in 24hrs: 4; and

= Soft start 20 mins at 15% hammer energy with a blow rate of 10 blows/min.

Total duration of piling = 112 days (WTGs) + 12 days (OSPs) = 124 days
Anchor piling: 2028 -2030
OSP piling: 2029 and 2030

The scenario with the maximum number of piling days represents the
temporal worst-case.

The scenario with the maximum predicted impact range for underwater
noise represents the spatial worst-case.

Impact 2: Injury and
Disturbance From
Underwater Noise From UXO
Clearance

C-OFF-07, C-OFF-08, C-
OFF-41, C-OFF-53

The type, size and number of possible UXO that might require clearance is currently unknown.

The primary method will be low-order deflagration, with high-order being assessed as the
worst-case scenario.

An illustrative assessment is presented using charge weights (TNT equivalent) ranging from 25
to 907 kg, with an additional donor weight of 0.5 kg, for high order detonation. A charge
weight of 0.25 kg is used to provide an illustrative assessment of a low order (deflagration)
detonation.

Any UXO clearance will be licensed under a separate Marine Licence but is
included in the Offshore EIAR for illustrative purposes.

A detailed UXO survey will be completed prior to construction to
determine the maximum size and number of UXOs to be cleared and
clearance method. The maximum number of UXO requiring detonation and
maximum charge results in the greatest noise impacts and the worst-case
scenario.

Impact 3: Injury and
Disturbance From
Underwater Noise From
Geophysical Surveys

C-OFF-07, C-OFF-08, C-
OFF-19, C-OFF-53

The exact equipment to be deployed during geophysical surveys are yet to be determined,
therefore examples of different equipment and expected source levels have been used in this
assessment. This might include:

=  Multibeam Echo Sounder (MBES);

=  Sidescan Sonar (SSS);

= Ultra-short Baseline (USBL);

= Sub-bottom Profiling (SBP); and

= Ultra-High Resolution Seismic (UHRS) sparkers.

The type of geophysical surveys and duration represents the maximum
potential for underwater noise from geophysical surveys.

Impact 4: Injury and
Disturbance From
Underwater Noise From
Other Construction Activities

C-OFF-07, C-OFF-08, C-
OFF-19, C-OFF-53

Other construction activities considered include:
= Cable laying;
= Dredging (backhoe and suction);
=  Trenching;
=  Suction anchor installation;
= and

The type of construction activities and duration of construction represents
the maximum potential for underwater noise from other construction
activities.
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Embedded Worst-case Design Scenario Justification

Commitment

=  Rock placement

Construction scheduled to take place over four years.

Impact 5: Vessel Disturbance | C-OFF-07, C-OFF-08, C- Vessel type; maximum number of vessels on site at one time; and maximum total return trips: The maximum number of vessels and associated vessel movements
OFF-12, C-OFF-45, C-OFF- =  Pre-construction Survey — 3 vessels — 9 return trips; represents the maximum potential for disturbance and collision risk.
54 = Construction Support & Site Preparation (Light construction Vessel, Crew Change

Impact 6: Vessel Collision C-OFF-07, C-OFF-08, C- Vessel, Guard Vessel) — 3 vessels — 8 return trips;

Risk OFF-12, C-OFF-45, C-OFF- = UXO Clearance Vessel — 1 vessel — 1 return trip
54 = Anchor and Mooring Installation (Anchor Handling Construction Vessel, Construction

Support Vessel, Anchor Handling Tug) — 6 vessels — 216 return trips;

=  WTG Integration (at port) (Anchor Handling Tugs, Anchor Handling Construction
Vessel, Installation Support Vessel, Service Operation Vessel, Guard Vessel, Jack Up
Vessel) — 7 vessels — 360 return trips;

= Tow out and Hook up of WTGs and floating foundations (Anchor Handling Tugs, Anchor
Handling Construction Vessel, Installation Support Vessel, Service Operation Vessel,
Guard Vessel) — 7 vessels — 360 return trips;

= QOEP Installation (Heavy Lift Vessel, Jack Up Vessel, Anchor Handling Tugs, Heavy
Transport Vessel, Service Operation Vessel, Guard Vessel) — 7 vessels — 72 return trips;

= |AC Installation (Construction Support Vessel, Cable Lay Vessel, Installation Support
Vessel, Service Operation Vessel) — 9 vessels — 120 return trips;

= Interconnector or Offshore Export Cable Installation (Light Construction Vessel,
Construction Support Vessel, Cable Lay Vessel, Flexible Fall Pipe Vessel, Guard Vessel) —
5 vessels — 20 return trips;

= Rock Placement (Array) (Rockdump Vessel) — 1 vessel — 3 return trips; and

= (Cable protection and miscellaneous (commissioning, energisation, Balance of Plant)
(Flexible Fall Pipe Vessel, Installation Support Vessel, Service Operation Vessel,
Trenching Support Vessel, Light Construction Vessel, Construction Support Vessel) — 3
vessels — 65 return trips

Maximum number of vessels expected to be on site at one time during the construction phase:
52

Realistic number of vessels expected to be on site at one time: 8 - 10

Maximum number of return trips over the construction phase (scheduled to be four years):

1,234.
Impact 7: Changes to Prey C-OFF-07, C-OFF-10, C- The impacts of changes of prey resources will be dependent on the result of the assessment presented in Volume 2, Chapter 10: Fish and Shellfish Ecology.
OFF-18, C-OFF-19, C-OFF-
41, C-OFF-47
O&M
Impact 8: Vessel Disturbance | C-OFF-12, C-OFF-22, C- Maximum number of vessels expected to be on site at one time: 11 The maximum number of vessels and associated vessel movements
OFF-45, C-OFF-54 Realistic number of vessels expected to be on site at one time: 5 represents the maximum potential for disturbance and collision risk.
Impact 9: Vessel Collision C-OFF-12, C-OFF-22, C- Maximum number of 219 vessel round trips per year comprised of crew transfer vessels, jack-up
Risk OFF-45, C-OFF-54 vessels, cable repair vessels and other vessels, from local ports or transiting from a previously
operational location.
Operational phase up to 35 years.
Impact 10: Changes to Prey C-OFF-22, C-OFF-10, C- The impacts of changes of prey resources will be dependent on the result of the assessment presented in Volume 2, Chapter 10: Fish and Shellfish Ecology.
OFF-47
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Justification

Impact 11: Entanglement
Risk With Mooring Lines and
Cables

C-OFF-22, C-OFF-47

Total cross section in water column: 5429 metre squared (m?)

Mooring Parameters

Maximum of two anchors per mooring lines, maximum of 6 anchors per WTG, maximum of 6

mooring lines per WTG. Maximum of 432 mooring lines in total.
Maximum mooring line radius: 1,100 m (Taut), 1,200 m (Semi Taut) and 1,200 m (Catenary)

Maximum mooring line length: 1,050 m (Taut), 1,150 m (Semi Taut) and 1,200 m (Catenary)

Mooring line material is synthetic and chain, and buoyancy elements (for taut or semi-

taut)/chain and clump weights (for catenary).

Inter-Array Cables

=  Maximum of 72 inter-array cables at the site;

=  Maximum total length of inter-array cables in 300 km;

= (Cable outer diameter of up to 220 mm;

* Total area of seabed coverage is 66,000 m?;

= Length of cable floating for each WTG is 500 m; and

= Depth of cable floating in water column is at least 20 m.

The operational lifetime of the Project is 35 years.

The design, dimensions and maximum spatial extent of the mooring lines
and inter-array cables represents the maximum potential for
entanglement.

Impact 12: Noise Related
Impacts Associated With
Floating Foundations

C-OFF-19, C-OFF-22

Maximum of 72 turbines, with a maximum rotor size of 280 m.

A maximum of 6 mooring lines per WTG for all mooring design options.

Mooring line material is synthetic and chain, and buoyancy elements (for taut or semi-
taut)/chain and clump weights (for catenary).

The operational lifetime of the Project is 35 years.

The design, number and capacity of the WTGs which lead to the maximum
underwater noise represent the worst-case scenario for noise related
impacts.

Impact 13: Collision Risk With | C-OFF-22 Maximum of 72 steel semi-submersible WTGs and 3 OSPs The spatial footprint of the wind farm, number of WTG and OSPs and total
Floating Foundation Maximum floater dimensions per WTG: 125 m x 110 m x 40 m, with three 16 m diameter length of cables and mooring lines in the water column represents the
Impact 14: Habitat C-OFF-22 vertical tubes maximum potential for collision risk, habitat loss/change and barrier
Loss/Change Minimum distance of 1.6 km between WTGs (this includes the minimum downwind and effects.

Impact 15: Physical Barrier C-OFF-22 crosswind spacing)

Effects

Total Aspen Array Area: 333 km?

Maximum mooring line radius: 1,100 m (Taut), 1,200 m (Semi Taut) and 1,200 m (Catenary)
Maximum mooring line length: 1,050 m (Taut), 1,150 m (Semi Taut) and 1,200 m (Catenary)
Total maximum lateral cross-section of the mooring system in the water column: 54.28 m?
Total length of inter-array cables in the water column: 36,000 m

The operational lifetime of the Project is 35 years.

Impact 16: EMF Impacts on
Other Megafauna

C-OFF-04; C-OFF-22

Inter-Array Cables
=  Maximum of 72 inter-array cables at the site;
=  Maximum total length of inter-array cables is 300 km;
= (Cable outer diameter of up to 220 mm,;
» Total area of seabed coverage is 66,000 m?;
= Length of cable floating for each WTG is 500 m; and
= Depth of cable floating in water column is at least 20 m
=  Maximum carrying capacity of up to 72.5 KV

OTC Corridor

The design, number and maximum spatial extent of the inter-array cables
and OTC Corridor represent the worst-case scenario for EMF impacts.
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Justification

= Maximum of 4 infill/export cables;

= Maximum total length of cables is 620 km;

= Cable outer diameter of up to 350 mm;

= Total area of seabed coverage is 1,740,000 m?; and
= Maximum burial depth: 2 m

= Maximum carrying capacity of up to 220- 275 kV

Decommissioning

Impact 17: Vessel
Disturbance

C-OFF-11, C-OFF-12, C-
OFF-45, C-OFF-54

Impact 18: Vessel Collision
Risk

C-OFF-11, C-OFF-12, C-
OFF-45, C-OFF-54

The worst-case design scenario will be equal to (or less than) that of the construction phase.
Please refer to Impacts 5 and 6.

The maximum number of vessels and associated vessel movements
represents the maximum potential for disturbance and collision risk.

Impact 19: Changes to Prey

C-OFF-11

The impacts of changes of prey resources will be dependent on the result of the assessment presented in Volume 2, Chapter 10: Fish and Shellfish Ecology.
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11.7 Assessment of Likely Significant Effects

11.7.1

Assessment of LSE on marine mammals and other megafauna 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 below.

Construction Phase

Impact 1: Injury and Disturbance From Underwater Noise From Piling

11.7.2

11.7.3

11.7.4

Underwater noise modelling has been undertaken by Subacoustech Environmental Ltd. using
their Impulse Noise Sound Propagation and Impact Range Estimator (INSPIRE) model. Full details
of the underwater noise modelling and the resulting impact areas and ranges are detailed in the
Volume 3, Appendix 3.1: Underwater Noise Technical Report. Modelling has been undertaken at
four locations (Figure 11.5). The selection of the modelling locations for anchor pile impact piling
considered water depths, distance to shore and bathymetry stretching into deeper waters in
order to support assessments of the maximum design scenarios that could be experienced when
piling within the Aspen Array Area. As the location of the OSP is not yet known, a location in the
centre of the site has been selected.

The first location is in the north corner (N) of the Offshore Array at 104.9 m depth. The second
location is in the east edge (E) of the Offshore Array and is in some of the deeper waters (108.4
m) of the Offshore Array and therefore has the greatest potential for sound propagation. The
third location is in the west corner (W) at 107.5 m and the fourth location is in south corner (S)
one of the shallower points in the area (94.5 m) and therefore has the least potential for sound
propagation. The modelling location for the OSP was a central location with 98.2 m depth.

Modelling was undertaken to determine the noise levels generated by pile driving of WTGs
anchors and OSP jacket foundations. The assessment of auditory injury and disturbance includes
piling at a single location alone. For auditory injury the worst-case scenario assumes up to four
anchor piles are installed in a single day or up to four OSP jacket piles are installed in a single day.
Piling parameters for anchors and jacket foundations are show in Table 11.19 and Table 11.20,
respectively.

Table 11.19 Summary of the Soft Start and Ramp up Scenario Used for the Piled Anchor Foundation

Modelling
WTG Anchor Piles 40% 60% 80% 100%
(960 kJ) (1,140 kJ) (1,920kJ) (2,400 kJ)
Number of strikes 200 350 350 350 5,250
Duration (min) 20 10 10 10 150
Strike rate (blow/min) 10 35 35 35 35

6,500 strikes over 3 hours and 20 minutes per pile
26,000 strikes over 13 hours and 20 minutes for four piles (worst-case)
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Table 11.20 Summary of the Soft Start and Ramp up Scenario Used for the OSP Jacket Pile Foundation
Modelling

OSP Jacket Piles 15% 40% 60% 80% 100%
(525 kJ) (1,400 kJ) (2,100 kJ) (2,800kJ) (3,500 kJ)

Number of strikes 200 350 350 350 5,250

Duration (min) 20 10 10 10 150

Strike rate (blow/min) 10 35 35 35 35

6,500 strikes over 3 hours and 20 minutes per pile
26,000 strikes over 13 hours and 20 minutes for four piles (worst-case)

Magnitude of Impact

Auditory Injury - PTS

11.7.5 The following section provides the quantitative assessment of the impact of PTS from pile driving
on marine mammals. The predicted areas and maximum impact ranges for auditory injury (PTS-
onset) from pile driving for each marine mammal species are also presented in Table 11.21 and
Table 11.23. This includes the prediction of impact for each of the four modelling locations. A
precautionary approach has been taken in this impact assessment by using the higher value
density estimate where multiple estimates were available.

11.7.6 Table 11.22 shows results for instantaneous PTS (SPLyeak) for single anchor and OSP jacket pile
foundations piling locations. Table 11.24 presents cumulative PTS (SELwm) results for single
anchor and OSP jacket pile foundations piling locations, assuming the worst-case scenario of four
anchor piles in 24 hours.

11.7.7 For harbour porpoise, assuming no mitigation is used, the maximum instantaneous PTS-onset
impact range for single anchor piling was 730 m for all modelling locations and for OSP jacket
pile foundations piling was 680 m (Table 11.21). This equates to two animals experiencing
auditory injury (PTS) (<0.01% of the reference population) using the SCANS-IV survey block NS-D
density (Table 11.22). Using the cumulative PTS-onset thresholds, the maximum impact range
for single anchor piling was 7.9 km for the installation at the N modelling location and for OSP
jacket pile foundations piling was 8.3 km (Table 11.23). This equates to a maximum of 96 animals
experiencing PTS (0.06% of the UK reference population) for single anchor piling and a maximum
of 120 animals (0.07% of the UK reference population) for OSP jacket foundation piling using the
SCANS- IV survey block NS-D density (Table 11.24). It should be noted, that the maximum of
animals potentially disturbed is predicted for the E modelling location, with 102 animals
experiencing PTS (0.06% of the UK reference population).

11.7.8 The PTS impact range for bottlenose dolphin did not extend into the CES MU, therefore no
bottlenose dolphins in the CES MU are expected to experience PTS (Table 11.21).
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11.7.9

11.7.10

11.7.11

11.7.12

11.7.13

For all other dolphin species (including bottlenose dolphin in the GNS MU), assuming no
mitigation is used, the maximum instantaneous PTS-onset impact range for single anchor and
OSP jacket pile foundations piling was less than 50 m for all modelling locations (Table 11.21).
This equates to less than one animal experiencing auditory injury (PTS) (<0.01% of the reference
population) (Table 11.22). Using the cumulative PTS-onset thresholds, the maximum impact
range for single anchor piling was less than 100 m for all modelling locations and for OSP jacket
pile foundations piling was less than 0.1 km (Table 11.23). This equates to less than one animal
experiencing auditory injury (PTS) from single anchor and OSP jacket pile foundations piling
(<0.01% of the UK reference population) (Table 11.24).

For minke whales, assuming no mitigation is used, the maximum instantaneous PTS-onset impact
range for single anchor piling was 60 m for all modelling locations and for OSP jacket pile
foundations piling was less than 50 m (Table 11.21). This equates to less than one animal
experiencing auditory injury (PTS) (<0.01% of the reference population) (Table 11.22). Using the
cumulative PTS-onset thresholds, the maximum impact range for single anchor piling was 38 km
for the installation at the N modelling location and for OSP jacket pile foundations piling was 37
km (Table 11.23). This equates to a maximum of 246 animals experiencing auditory injury (PTS)
from single anchor and OSP jacket pile foundations piling using the SCANS-IV derived density
surfaces (2.39% of the UK reference population) (Table 11.24).

For harbour and grey seals in the ES SMU, assuming no mitigation is used, the maximum
instantaneous PTS-onset impact range for single anchor piling was 70 m for all modelling
locations and for OSP jacket pile foundations piling was less than 60 m (Table 11.21). This equates
toless than one animal in the ES SMU experiencing auditory injury (PTS) (<0.01% of the reference
population) (Table 11.22). Using the cumulative PTS-onset thresholds, the maximum impact
range for single anchor and OSP jacket pile foundations piling was less than 100 m for all
modelling locations (Table 11.23). This equates to less than one animal experiencing auditory
injury (PTS) (<0.01% of the reference population) (Table 11.24).

The PTS impact range for harbour and grey seals did not extend into the OC&0O SMU, therefore
no harbour and grey seals in the OC&0O SMU are expected to experience PTS (Table 11.21).

As part of an expert elicitation workshop, experts in the relevant fields of marine mammal
science discussed the nature, extent, and consequence of hearing threshold shifts on marine
mammals arising from repeated exposures to low-frequency impulsive noise (Booth et al., 2019).
It was acknowledged that energy from piling noise primarily concentrates between about 30 and
500 Hz, and peaks between 100 and 300 Hz with extension to above 2 kHz (Kastelein et al., 2015;
2016). The experts agreed that PTS and TTS as a result of piling would occur between the
frequency range of 2 to 10 kHz (Kastelein et al., 2017), with PTS of 6 to 18 dB within this narrow
range. They concluded that such change is not likely to adversely and significantly impact the
survival and reproductive rates of marine mammals, including minke whales, which have a
hearing range in the lower frequencies.
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11.7.14 The impact is restricted to active piling days during the construction phase and is reasonably
expected to occur. It is considered to result in a very small proportion of the population affected,
although auditory injury (PTS) is expected to have a permanent change to the receptor. The
impact is expected to affect only a small proportion of the population, which is unlikely to impact
the population trajectory. Therefore, the magnitude of impact is assessed as Low for harbour
porpoise, minke and humpback whales, and Negligible for all other dolphin and seal species.

11.7.15 Basking sharks mortality, potential mortal injury and TTS (not PTS) are assessed in Volume 2,
Chapter 10: Fish and Shellfish Ecology, Impact 1. As a group 1 species, the magnitude of the
impact is predicted to be of small spatial extent, short duration, intermittent and reversible.
Therefore, the magnitude of the impact is assessed as Low.
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Table 11.21 Summary of Auditory Injury Instantaneous PTS (SPLpeak) Impact Ranges From Single Anchor and OSP Jacket Pile Driving for all Modelling Locations

Species Density Maximum Impact Range (m) at Modelling Location
P 2
(animals/km?) North (N) East (E) @ West (W) ‘ South (S) ‘ Central (C)
Harbour porpoise | 0.5444 730 730 730 730 680 1.70 1.70 1.70 1.70 1.40
0.2510
0.5985
White-beaked 0.2047 <50 <50 <50 <50 <50 <0.01 <0.01 |<0.01 |<0.01 <0.01
dolphin 0.009
0.0799
Bottlenose 0.116 (within 2 | <50 <50 <50 <50 <50 <0.01 <0.01 |<0.01 | <0.01 <0.01
dolphin km of the
coast) and
0.0023
(beyond)
0.0023
Risso’s dolphin 0.0702 <50 <50 <50 <50 <50 <0.01 <0.01 |<0.01 |<0.01 <0.01
0.0013
Atlantic white- 0.0100 <50 <50 <50 <50 <50 <0.01 <0.01 |<0.01 |<0.01 <0.01
sided dolphin
Minke whale 0.0769 60 60 60 60 <50 0.01 0.01 0.01 0.01 <0.01
0.0419
Harbour Seal 0.000008 70 70 70 70 60 0.01 0.01 0.01 0.01 0.01
Grey seal 0.004 70 70 70 70 60 0.01 0.01 0.01 0.01 0.01
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Species Density Maximum Impact Range (m) at Modelling Location

North (N) East (E) @ West (W) ‘ South (S) ‘ Central (C)

(animals/km?)

0.0195
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Table 11.22 Predicted Impact of Instantaneous PTS (SPLyeak) for Marine Mammals From Single Anchor and OSP Jacket Pile Driving for all Modelling Locations;
# = Number of Animals Disturbed; % = the Percentage of the Reference Population

Species Density (animals/km?) Impact ‘ Modelling Location
\ =
Harbour porpoise # <1
% NS MU <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
0.2510 # <1 <1 <1 <1 <1
% NS MU <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
0.5985 # 2 2 2 2 <1
% NS MU <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
White-beaked dolphin 0.2047 # <1 <1 <1 <1 <1
% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
0.009 # <1 <1 <1 <1 <1
% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
0.0799 # <1 <1 <1 <1 <1
% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01
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Species Density (animals/km?) ‘ Modelling Location
‘ N E W

% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
Bottlenose dolphin 0.0023 # <1 <1 <1 <1 <1

% GNS MU <0.01 <0.01 <0.01 <0.01 <0.01

% UK MU <0.01 <0.01 <0.01 <0.01 <0.01

0.001 # <1 <1 <1 <1 <1

% GNS MU <0.01 <0.01 <0.01 <0.01 <0.01

% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
Risso’s dolphin 0.0702 # <1 <1 <1 <1 <1

% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01

% UK MU <0.01 <0.01 <0.01 <0.01 <0.01

0.0013 # <1 <1 <1 <1 <1

% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01

% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
Atlantic white-sided dolphin 0.0100 # <1 <1 <1 <1 <1

% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01

% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
Minke whale 0.0769 # <1 <1 <1 <1 <1

% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01

% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
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Species Density (animals/km?) ‘ Modelling Location
‘ N E W
0.0419 # <1 <1 <1 <1 <1
% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
Harbour Seal 0.000008 # <1 <1 <1 <1 <1
% ES SMU <0.01 <0.01 <0.01 <0.01 <0.01
Grey seal 0.004 # <1 <1 <1 <1 <1
% ES SMU <0.01 <0.01 <0.01 <0.01 <0.01
0.0195 # <1 <1 <1 <1 <1
% ES SMU <0.01 <0.01 <0.01 <0.01 <0.01
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Table 11.23 Summary of Auditory Injury Cumulative PTS (SEL.m) Impact Ranges From Worst-case Scenario Anchor and OSP Jacket Pile Driving for all
Modelling Locations

Species Density Maximum Impact Range (m) at Modelling Area (km?)
(animals/km?) Location
N W 'S C N E
Harbour porpoise 0.5444 7,900 7,600 7,500 7,300 8,300 160 170 160 150 200
0.2510
0.5985
White-beaked dolphin 0.2047 <100 <100 <100 <100 <100 <0.1 <0.1 <0.1 <0.1 <0.1
0.009
0.07999
Bottlenose dolphin 0.116 (within 2 km of | <100 <100 <100 <100 <100 <0.1 <0.1 <0.1 <0.1 <0.1

the coast) and
0.0023 (beyond)

0.0023
0.001

Risso’s dolphin 0.0702 <100 <100 <100 <100 <100 <0.1 <0.1 <0.1 <0.1 <0.1
0.0013

Atlantic white-sided 0.0100 <100 <100 <100 <100 <100 <0.1 <0.1 <0.1 <0.1 <0.1

dolphin

Minke whale 0.0769 38,000 | 37,000 | 34,000 | 33,000 |37,000 | 3,200 3,000 2,900 2,600 3,200
0.0419

Harbour Seal 0.000008 <100 <100 <100 <100 <100 <0.1 <0.1 <0.1 <0.1 <0.1

Grey seal 0.004 <100 <100 <100 <100 <100 <0.1 <0.1 <0.1 <0.1 <0.1
0.0195

94 of 336 ASPEN OFFSHORE WIND FARM

Revision: 01



CERULEAN GOBRe

WINDS APEMGroup

Table 11.24 Predicted Impact of Auditory Injury Cumulative PTS (SELcum) for Marine Mammals From Worst-case Scenario Anchor and OSP Jacket Pile Driving
for all Modelling Locations; # = Number of Animals Disturbed; % = the Percentage of the Reference Population

Species Density (animals/km?) Impact Modelling Location \
N E W S C
Harbour porpoise 0.5444 # 88 93 88 82 109
% NS MU 0.03 0.03 0.03 0.02 0.03
% UK MU 0.05 0.05 0.05 0.05 0.07
0.2510 # 11 43 41 38 51
% NS MU 0.01 0.01 0.01 0.01 0.01
% UK MU 0.03 0.03 0.03 0.02 0.03
0.5985 # 96 102 96 90 120
% NS MU 0.03 0.03 0.03 0.03 0.03
% UK MU 0.06 0.06 0.06 0.06 0.07
White-beaked dolphin 0.2047 # <1 <1 <1 <1 <1
% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
0.009 # <1 <1 <1 <1 <1
% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
0.07999 # <1 <1 <1 <1 <1
% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
Bottlenose dolphin 0.0023 # <1 <1 <1 <1 <1
% GNS MU <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
0.001 # <1 <1 <1 <1 <1
% GNS MU <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
Risso’s dolphin 0.0702 # <1 <1 <1 <1 <1
% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01
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Species Density (animals/km?) Modelling Location
\ = W S
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
0.0013 # <1 <1 <1 <1 <1
% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
Atlantic white-sided dolphin 0.0100 # <1 <1 <1 <1 <1
% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01
Minke whale 0.0769 # 246 231 223 200 246
% CGNS MU 1.22 1.15 1.11 0.99 1.22
% UK MU 2.39 2.24 2.17 1.94 2.39
0.0419 # 135 126 122 109 135
% CGNS MU 0.67 0.62 0.60 0.54 0.67
% UK MU 1.30 1.22 1.18 1.06 1.30
Harbour Seal 0.000008 # <1 <1 <1 <1 <1
% ES SMU <0.01 <0.01 <0.01 <0.01 <0.01
Grey seal 0.004 # <1 <1 <1 <1 <1
% ES SMU <0.01 <0.01 <0.01 <0.01 <0.01
0.0195 # <1 <1 <1 <1 <1
% ES SMU <0.01 <0.01 <0.01 <0.01 <0.01
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11.7.16

11.7.17

The number of each marine mammal species predicted to experience behavioural disturbance
as a result of pile driving is modelled at the N, E, W, S and C locations presented in Table 11.25
and Table 11.26 and assessed as the proportion of the respective reference population (as
presented in Table 11.5). For dolphin species and minke whale, numbers of animals predicted to
experience behavioural disturbance have been calculated using both the dose response method
(Graham et al., 2017b) (Table 11.25) and Level B harassment thresholds (NMFS, 2024) (Table
11.26). A precautionary approach has been taken in this impact assessment by using the higher
value density estimate where multiple estimates were available, as this represents the worst-
case scenario.

iPCoD modelling was conducted to determine whether the level of disturbance is expected to
result in population level impacts. The results of the iPCoD modelling show that there is no
significant effect of disturbance resulting from pile driving at the Proposed Development to
harbour porpoise, bottlenose dolphin in the GNS MU, minke whale and harbour seal in the ES
SMU, with the impacted population remaining on a stable trajectory, the same as the un-
impacted population. Furthermore, for bottlenose dolphin in CES MU and grey seal in the ES
SMU, impacted population is predicted to continue on an increasing trajectory, the same as the
un-impacted population. For grey and harbour seals in the OS&0O SMU, as the noise contour
overlap with this SMU is only the 145 dB to 150 dB and based on Whyte et al. (2020) only
approximately 36% of animals are anticipated to respond within this, iPCoD modelling was not
undertaken separately for this SMU. The number of seals disturbed in the OS&0O SMU was
incorporate into the ES SMU total for iPCoD modelling. Furthermore, less than one harbour seal
is predicted to be disturbed within the 0S&0 SMU and the combined total with the ES SMU
remains at less than one harbour seal, therefore, adding this SMU to the iPCoD model would
overinflate the size of the population that the model is run. Further details are included in
Volume 3, Appendix 11.2: iPCoD Modelling Report.

Harbour Porpoise

11.7.18

11.7.19

11.7.20

WTG Anchors

The maximum number of harbour porpoise predicted to be disturbed by anchor piling is 10,652
(3.07 % NS MU) animals at the N location using the SCANS-IV survey block density (Table 11.25,
Figure 11.6).

OSP Jacket Pile

The maximum number of harbour porpoise predicted to be disturbed by OSP jacket piling is
10,603 animals (3.06 % NS MU) using the SCANS-IV survey block density (Table 11.25).

Magnitude Conclusions

The impact on harbour porpoises is considered to result in a small proportion of the population
affected with change expected to be recoverable, occur relatively frequently throughout the
construction phase, is reasonably expected to occur, and have intermittent and temporary
consequences but is unlikely to affect the population trajectory, as shown by iPCoD modelling.
Therefore, the magnitude of impact is assessed as Low for harbour porpoises.
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White-beaked Dolphin

11.7.21

11.7.22

11.7.23

11.7.24

11.7.25

11.7.26

11.7.27

WTG Anchors

Using the dose-response function, the maximum number of white-beaked dolphins predicted to
be disturbed by anchor piling is 3,644 animals (8.29 % CGNS MU) at the N location using the
SCANS-1V density surface (Table 11.25).

Using the Level B harassment threshold, the maximum number of white-beaked dolphins
predicted to be disturbed by anchor piling is 778 animals (1.77% NS MU) at the N location using
the SCANS-IV density surface (Table 11.26).

OSP Jacket Pile

Using the dose-response function, the maximum number of white-beaked dolphins predicted to
be disturbed by OSP jacket piling is 3,627 animals (8.25 % NS MU) using the SCANS-IV density
surface (Table 11.25).

Using the Level B harassment threshold, the maximum number of white-beaked dolphins
predicted to be disturbed by OSP jacket piling is 819 animals (1.86% NS MU) using the SCANS-IV
density surface (Table 11.26).

Magnitude Conclusions

Limited information on the response of white-beaked dolphin to behavioural disturbance to pile
driving is available. Therefore, the number and proportion of white-beaked disturbed was
calculated using the dose-response curve for harbour porpoise from Graham et al. (2017b) and
is therefore likely to be an over-estimate. Due to the lack of species-specific data to apply to the
dose-response curve for white-beaked dolphin, the number and proportion of white-beaked
dolphin disturbed during piling was also calculated using the Level B harassment threshold. When
comparing these numbers against those calculated using the dose-response curve, they are
considerably lower. This suggests that the dose response method results in a very conservative
calculation of the number and proportion of white-beaked dolphins disturbed. The greatest
percentage of the MU predicted to be impacted is for WTG anchor installation, with 8.29% of the
CGNS MU and 10.29 % of the UK MU.

White-beaked dolphins” movement in UK waters are not well understood, therefore the level of
repeated disturbance that an individual would be exposed to is unknown. Due to their large
distribution, it is likely that animals transit through the Proposed Development and are only likely
to be disturbed over a small number of days. Furthermore, it is expected that dolphins would
return soon after the piling event has finished, as demonstrated by more sensitive species (i.e
harbour porpoise).

The impact on white-beaked dolphins is considered to result in a relatively small proportion of
the population affected with change expected to be recoverable, occur relatively frequently
throughout the construction phase, is reasonably expected to occur, and have intermittent and
temporary consequences but is very unlikely to have long-term consequences that would affect
the population trajectory. Therefore, the magnitude of impact is assessed as Medium for white-
beaked dolphins.
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Bottlenose Dolphin

11.7.28

11.7.29

11.7.30

11.7.31

11.7.32

11.7.33

WTG Anchors

Using the dose-response function, the maximum number of bottlenose dolphins predicted to be
disturbed by anchor piling is 5 animals in the CES MU at the W location (1.82 % CES MU) and 40
animals in the GNS MU at the N location (1.98% GNS MU) (Table 11.25, Figure 11.7).

Using the Level B harassment threshold, no bottlenose dolphins in the CES MU are predicted to
be disturbed and the maximum predicted to be disturbed by anchor piling is 9 animals in the GNS
MU at the N, E, W and S location (0.43 % GNS MU) (Table 11.26).

OSP Jacket Pile

Using the dose-response function, the maximum number of bottlenose dolphins predicted to be
disturbed by OSP jacket piling is 4 animals in the CES MU (1.44 % CES MU) and 40 animals in the
GNS MU (1.95 % GNS MU) (Table 11.25).

Using the Level B harassment threshold, no bottlenose dolphins in the CES MU are predicted to
be disturbed and the maximum number predicted to be disturbed by OSP jacket piling is 10
animals (0.45 % GNS MU) (Table 11.26).

Magnitude Conclusions

The number and proportion of bottlenose dolphin disturbed during pile driving was calculated
using the dose-response curve for harbour porpoise from Graham et al. (2017b), as there is no
corresponding species-specific data available for bottlenose dolphin. However, studies suggest
that bottlenose dolphins are typically less sensitive to behavioural disturbance than harbour
porpoise (e.g. Culloch et al., 2016; Kastelein et al., 2006; Stone et al., 2017). Therefore, it is
expected that the probability of response to underwater noise from pile driving would be lower.
To demonstrate this, the number and proportion of bottlenose dolphin disturbed during pile
diving have also been calculated using the Level B harassment threshold. When comparing these
numbers against those calculated using the dose-response curve, they are considerably lower.
This suggests that the dose response method results in a very conservative calculation of the
number and proportion of bottlenose dolphins disturbed. The greatest percentage of the MU
predicted to be impacted is for WTG anchor installation, with 1.98% of the GNS MU and 2.04 %
of the UK MU.

The impact on bottlenose dolphins is considered to result in a small proportion of the population
affected with change expected to be recoverable, occur relatively frequently throughout the
construction phase, is reasonably expected to occur, and have intermittent and temporary
consequences but is very unlikely to affect the population trajectory, as shown by iPCoD
modelling. Therefore, the magnitude of impact is assessed as Low for bottlenose dolphins.
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Risso’s Dolphin

11.7.34

11.7.35

11.7.36

11.7.37

11.7.38

11.7.39

11.7.40

11.7.41

WTG Anchors

Using the dose-response function, the maximum number of Risso’s dolphins predicted to be
disturbed by anchor piling is 1,250 animals (10.16 % CGNS MU) at the N location, using the
SCANS-IV survey block density (Table 11.25).

Using the Level B harassment threshold, the maximum number of Risso’s dolphins predicted to
be disturbed by anchor piling is 267 animals (2.17 % CGNS MU) at the N location, using the
SCANS-IV survey block density (Table 11.26).

OSP Jacket Pile

Using the dose-response function, the maximum number of Risso’s dolphins predicted to be
disturbed by OSP jacket piling is 1,244 animals (10.12 % CGNS MU), using the SCANS-IV survey
block density (Table 11.25).

Using the Level B harassment threshold, the maximum number of Risso’s dolphins predicted to
be disturbed by OSP jacket piling is 281 animals (2.28 % CGNS MU), using the SCANS-IV survey
block density (Table 11.26).

Magnitude Conclusions

Limited information on the response of Risso’s dolphin to behavioural disturbance to pile driving
is available. Therefore, the number and proportion of Risso’s dolphin disturbed was calculated
using the dose-response curve for harbour porpoise from Graham et al. (2017b) and is therefore
likely to be an over-estimate. Furthermore, it is expected that dolphins would return soon after
the piling event has finished, as demonstrated by more sensitive species (i.e harbour porpoise).

Due to the lack of species-specific data to apply to the dose-response curve for Risso’s dolphin,
the number and proportion of Risso’s dolphin disturbed during piling was also calculated using
the Level B harassment threshold. When comparing these numbers against those calculated
using the dose-response curve, they are considerably lower. This suggests that the dose response
method results in a very conservative calculation of the number and proportion of Risso’s
dolphins disturbed. The greatest percentage of the MU predicted to be impacted is for WTG
anchor installation, with 10.16% of the CGNS MU and 13.82 % of the UK MU.

It is also worth noting, that the maximum number of animals impacted have been estimated
using the densities for the adjacent block, due to no densities being available for SCANS-IV survey
block NS-D for Risso’s dolphins. When using densities calculated from Waggit et al. (2019) the
maximum number of animals estimated to be impacted are 24 (0.19% of the CGNS MU) or 23
(0.26% of the UK MU).

The impact on Risso’s dolphins is considered to result in a relatively small proportion of the
population affected with change expected to be recoverable, occur relatively frequently
throughout the construction phase, is reasonably expected to occur, and have intermittent and
temporary consequences but is unlikely to affect the population trajectory. Therefore, the
magnitude of impact is assessed as Medium for Risso’s dolphins.
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Atlantic White-sided Dolphin

11.7.42

11.7.43

11.7.44

11.7.45

11.7.46

11.7.47

11.7.48

WTG Anchors

Using the dose-response function, the maximum number of Atlantic white-sided dolphins
predicted to be disturbed by anchor piling is 178 animals (0.98 % CGNS MU) at the N location,
using the SCANS-III survey block density (Table 11.25).

Using the Level B harassment threshold, the maximum number of Atlantic white-sided dolphins
predicted to be disturbed by anchor piling is 38 animals (0.21 % CGNS MU) at the N location,
using the SCANS-III survey block density (Table 11.26).

OSP Jacket Pile

Using the dose-response function, the maximum number of Atlantic white-sided dolphins
predicted to be disturbed by OSP jacket piling is 178 animals (0.98 % CGNS MU), using the SCANS-
[l survey block density (Table 11.25).

Using the Level B harassment threshold, the maximum number of Atlantic white-sided dolphins
predicted to be disturbed by OSP jacket piling is 40 animals (0.22 % CGNS MU), using the SCANS-
[l survey block density (Table 11.26).

Magnitude Conclusions

Limited information on the response of Atlantic white-sided dolphin to behavioural disturbance
to pile driving is available. Therefore, the number and proportion of Atlantic white-sided dolphin
disturbed was calculated using the dose-response curve for harbour porpoise from Graham et
al. (2017b) and is therefore likely to be an over-estimate. Furthermore, it is expected that
dolphins would return soon after the piling event has finished, as demonstrated by more
sensitive species (i.e harbour porpoise).

Due to the lack of species-specific data to apply to the dose-response curve for Atlantic white-
sided dolphin, the number and proportion of Atlantic white-sided dolphin disturbed during piling
was also calculated using the Level B harassment threshold. When comparing these numbers
against those calculated using the dose-response curve, they are considerably lower. This
suggests that the dose response method results in a very conservative calculation of the number
and proportion of Atlantic white-sided dolphins disturbed. The greatest percentage of the MU
predicted to be impacted is for WTG anchor installation, with 0.98% of the CGNS MU and 1.39 %
of the UK MU.

The impact on Atlantic white-sided dolphins is considered to result in a small proportion of the
population affected with change expected to be recoverable, occur relatively frequently
throughout the construction phase, is reasonably expected to occur, and have intermittent and
temporary consequences but is very unlikely to affect the population trajectory. Therefore, the
magnitude of impact is assessed as Low for Atlantic white-sided dolphins.
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Minke Whale

11.7.49

11.7.50

11.7.51

11.7.52

11.7.53

11.7.54

11.7.55

WTG Anchors

Using the dose-response function, the maximum number of minke whale predicted to be
disturbed by anchor piling is 1,368 animals (6.80 % CGNS MU) at the N location, using the SCANS-
IV density surface (Table 11.25, Figure 11.8).

Using the Level B harassment threshold, the maximum number of minke whale predicted to be
disturbed by anchor piling is 293 animals (1.45 % CGNS MU) at the N location, using the SCANS-
IV density surface (Table 11.26).

OSP Jacket Pile

Using the dose-response function, the maximum number of minke whale predicted to be
disturbed by OSP jacket piling is 1,362 animals (6.77 % CGNS MU), using the SCANS-IV density
surface (Table 11.25).

Using the Level B harassment threshold, the maximum number of minke whale predicted to be
disturbed by OSP jacket piling is 308 animals (1.53 % CGNS MU), using the SCANS-IV density
surface (Table 11.26).

Magnitude Conclusions

Limited information on the response of minke whale to behavioural disturbance to pile driving is
available. Therefore, the number and proportion of minke whale disturbed was calculated using
the dose-response curve for harbour porpoise from Graham et al. (2017b) and is therefore likely
to be an over-estimate. Furthermore, it is expected that minke whale would return soon after
the piling event has finished, as demonstrated by more sensitive species (i.e harbour porpoise).

Due to the lack of species-specific data to apply to the dose-response curve for minke whale, the
number and proportion of minke whale disturbed during piling was also calculated using the
Level B harassment threshold. When comparing these numbers against those calculated using
the dose-response curve, they are considerably lower. This suggests that the dose response
method results in a very conservative calculation of the number and proportion of minke whale
disturbed. The greatest percentage of the MU predicted to be impacted is for WTG anchor
installation, with 6.80% of the CGNS MU and 12.78 % of the UK MU.

The impact on minke whale is considered to result in a small proportion of the population
affected with change expected to be recoverable, occur relatively frequently throughout the
construction phase, is reasonably expected to occur, and have intermittent and temporary
consequences but is very unlikely to affect the population trajectory, as shown in the iPCoD
modelling. Therefore, the magnitude of impact is assessed as Low for minke whale. As humpback
whales are also low frequency cetaceans they are also conservatively assessed as Low.
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Harbour Seal

11.7.56

11.7.57

11.7.58

WTG Anchors

Using the dose-response function, the maximum number of harbour seal predicted to be
disturbed by anchor piling is less than one animal in the ES SMU at the N, E, S and W locations
(<0.01 % ES SMU) and less than one animal in the NC&O SMU at the N, E and W location (<0.01
% NC&O SMU; Table 11.25).

OSP Jacket Pile

Using the dose-response function, the maximum number of harbour seal predicted to be
disturbed by OSP jacket piling is less than one animal in the ES SMU (<0.01 % ES SMU) and less
than one animal in the NC&O SMU (<0.01 % NC&O SMU; Table 11.25).

Magnitude Conclusions

The impact on harbour seal is considered to result in a small proportion of the population
affected with change expected to be recoverable, occur relatively frequently throughout the
construction phase, is reasonably expected to occur, and have intermittent and temporary
consequences but would not alter the population trajectory, as shown by the iPCoD modelling.
Therefore, the magnitude of impact is assessed as Negligible for harbour seal.

Grey Seal

11.7.59

11.7.60

11.7.61

WTG Anchors

Using the dose-response function, the maximum number of grey seal predicted to be disturbed
by anchor piling is 109 animals in the ES SMU at the E location (1.73 % ES SMU) and 13 animals
in the NC&O SMU at the N location (0.04 % NC&O SMU; Table 11.25).

OSP Jacket Pile

Using the dose-response function, the maximum number of grey seal predicted to be disturbed
by OSP jacket piling is 114 animals in the ES SMU (1.81% ES SMU) and 3 animals in the NC&O
SMU (<0.01 % NC&O SMU; Table 11.25).

Magnitude Conclusions

The impact on grey seal dolphins is considered to result in a small proportion of the population
affected with change expected to be recoverable, occur relatively frequently throughout the
construction phase, is reasonably expected to occur, and have intermittent and temporary
consequences but would not alter the population trajectory, as shown by iPCoD modelling.
Therefore, the magnitude of impact is assessed as Low for grey seal.

Basking Shark

11.7.62

Basking sharks disturbance is assessed in Volume 2, Chapter 10: Fish and Shellfish Ecology,
Impact 1. As a group 1 species, the magnitude of the impact is predicted to be of small spatial
extent, short duration, intermittent and reversible. Therefore, the magnitude of the impact is
assessed as Low.
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Table 11.25 Predicted Impact of Disturbance to Marine Mammals From Pile Driving Using Dose Response Curves; # = Number of Animals Disturbed; % = the
Percentage of the Reference Population.

Species Density (animals/km?) Anchor
N
Harbour porpoise 0.5444 # 9,690 9,436 9,027 8,598 9,645
% NS MU 2.80 2.72 2.60 2.48 2.78
#UK 9,313 9,082 8,862 8,436 9,189
% UKMU 5.83 5.69 5.55 5.28 5.76
0.2510 # 4,468 4,351 4,162 3,964 4,447
%NS MU 1.29 1.26 1.20 1.14 1.28
# UK 4,294 4,188 4,086 3,890 4,237
% UKMU 2.69 2.63 2.56 2.44 2.65
0.5985 # 10,652 10,373 9,924 9,452 10,603
%NS MU 3.07 2.99 2.86 2.73 3.06
#UK 10,238 | 9,984 9,742 9,273 10,101
% UKMU 6.41 6.25 6.10 5.81 6.33
White-beaked dolphin | 0.2047 # 3,644 3,549 3,395 3,234 3,627
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Species Density (animals/km?)
% CGNS MU 8.29 8.07 7.72 7.36 8.25
# UK 3,502 3,416 3,333 3,172 3,456
% UKMU 10.29 10.04 9.79 9.32 10.15
0.009 # 161 156 150 143 160
% CGNs MU 0.36 0.35 0.34 0.32 0.36
#UK 154 151 147 140 152
% UKMU 0.45 0.44 0.43 0.41 0.45
0.0799 # 1,422 1,385 1,325 1,262 1,415
% CGNS MU 3.24 3.15 3.01 2.87 3.22
# UK 1,367 1,333 1,301 1,238 1,348
% UKMU 4.02 3.92 3.82 3.64 3.96
Bottlenose Dolphin 0.116 (within 2 km of the # 3 ) 5 4 4
coast) and 0.0023
(beyond) % CESMU 0.05 0.81 1.82 1.42 1.44
0.0023 # 40 39 37 35 40
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Species Density (animals/km?)
% GNS MU 1.98 1.93 1.81 1.73 1.95
# UK 39 38 36 34 39
% UKMU 2.04 2.00 1.90 1.82 2.03
0.001 id 18 17 16 16 18
% GNS MU 0.86 0.84 0.79 0.75 0.85
# UK 17 17 16 15 17
% UKMU 0.89 0.87 0.83 0.79 0.88
Risso’s dolphin 0.0702 # 1,250 1,217 1,164 1,109 1,244
% CGNS MU 1016 | 9.90 9.47 9.02 10.12
#UK 1,201 1,172 1,143 1,088 1,185
% UKMU 13.82 13.48 13.15 12.52 13.64
0.0013 # 24 23 22 21 23
% CGNS MU 0.19 0.18 0.18 0.17 0.19
# UK 23 22 22 21 22
% UKMU 0.26 0.25 0.24 0.23 0.25
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Species Density (animals/km?)
Atlantic white-sided 0.0100 # 178 174 166 158 178
dolphin
% CGNS MU 0.98 0.96 0.91 0.87 0.98
# UK 172 167 163 155 169
% UKMU 1.39 1.36 132 1.26 137
Minke whale 0.0769 # 1,368 1,333 1,275 1,214 1,362
% CGNS MU 6.80 6.62 6.33 6.03 6.77
#UK 1,315 1,283 1,252 1,191 1,298
% UKMU 12.78 12.46 12.16 11.56 12.61
0.0419 # 746 727 695 482 742
% CGNS MU 3.71 3.61 3.45 2.39 3.69
#UK 717 699 682 473 707
% UK MU 6.97 6.79 6.63 459 6.87
Harbour Seal 0.000008 # <1 <1 <1 <1 <1
% ESMU <0.01 <0.01 <0.01 <0.01 <0.01
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Species Density (animals/km?)
0.00000014 # <1 <1 <1 <1 <1
% NC&O MU <0.01 <0.01 <0.01 <0.01 <0.01
Grey seal 0.004 # 22 23 22 21 24
% ESMU 0.35 0.37 0.35 0.33 0.38
0.0195 # 107 109 104 99 114
% ESMU 1.70 1.73 1.65 1.57 1.81
0.03292 # 13 3 5 Nooverlap | 3
% NC&O MU 0.04 <0.01 0.01 <0.01
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Table 11.26 Predicted Impact of Disturbance to Marine Mammals From Pile Driving Using Level B Harassment Thresholds; # = Number of Animals Disturbed;
% = the Percentage of the Reference Population

Species Density (animals/km?) Anchor
N
White-beaked dolphin 0.2047 # 778 758 758 717 819
% NS MU 1.77 1.72 1.72 1.63 1.86
% UKMU 2.29 2.23 2.23 211 241
0.009 # 35 34 34 32 36
% N5 MU 0.08 0.08 0.08 0.07 0.08
% UKMU 0.10 0.10 0.10 0.09 0.11
0.0799 # 304 296 296 280 320
% NS MU 0.69 0.67 0.67 0.64 0.73
% UKMU 0.89 0.87 0.87 0.82 0.94
Bottlenose Dolphin 0.116 (within 2 km of the # No overlap
coast) and 0.023 (beyond) % CES MU
0.0023 # 9 9 9 9 10
% GNS MU 0.43 0.42 0.42 0.40 0.45
% UKMU 0.46 0.45 0.45 0.43 0.49
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Species Density (animals/km?)
# A 4 4 4 4

0,

% GNS MU 0.19 0.18 0.18 0.17 0.20

0,

% UKMU 0.20 0.20 0.20 0.19 0.21
Risso’s dolphin 0.0702 # 267 260 260 246 281

o)

% NS MU 2.17 2.11 2.11 2.00 2.28

o)

% UKMU 3.07 2.99 2.99 2.83 3.23

0.0013 # 5 5 5 5 6

[v)

% NS MU 0.04 0.04 0.04 0.04 0.04

[v)

% UK MU 0.06 0.06 0.06 0.05 0.06
Atlantic white-sided 0.0100 # 38 37 37 35 40
dolphin

o)

% NS MU 021 0.20 0.20 0.19 0.22

o)

% UKMU 031 0.30 0.30 0.28 0.33
Minke whale 0.0769 # 293 285 285 269 308

o)

% NS MU 1.45 1.41 1.41 1.34 1.53
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Species Density (animals/km?)
o)
% UKMU 2.84 2.76 2.76 2.61 2.99
0.0419 # 160 155 155 147 168
o)
7% NS MU 0.79 0.77 0.77 0.73 0.83
o)
% UKMU 1.55 1.51 1.51 1.43 1.63
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Sensitivity of Receptor

Auditory Injury — PTS

11.7.63

11.7.64

11.7.65

For marine mammals, hearing is a key sensory mechanism via which they negotiate the
underwater environment. It is essential for navigation, communication and locating prey
(Southall et al., 2007). Permanent and irreversible hearing impairment (PTS), therefore has the
potential to negatively affect vital life functions, including foraging, mating and predator
detection, with possible consequences to an animal’s health or vital rates (Erbe et al., 2018). This
could result in disruption in key life functions and deterioration of health, possibly leading to
mortality of individuals and reduced birth rates.

At a Department of Business, Energy, and Industrial Strategy (BEIS)-funded expert elicitation
workshop in 2018, experts discussed the nature, extent, and potential consequences of PTS to
marine mammal species in the UK (Booth et al., 2019). Using the best and most recent data
available on the effects of PTS on marine mammals, the experts concluded that PTS did not mean
animals were deaf, but that they permanently lose sensitivity in hearing across the impacted
frequencies. The magnitude and frequency band in which PTS occurs is critical to assessing the
effect on vital rates.

A non-recoverable elevation of the hearing threshold by 6 dB is considered to constitute the
onset of PTS (Southall et al., 2007). Based on TTS growth rates obtained from scientific literature,
it has been assumed that PTS-onset occurs after TTS has grown to 40 dB. Studies of auditory
injury in relation to a typical piling sequence have suggested that hearing impairment caused by
exposure to piling noise is likely to occur where the source frequencies overlap the range of peak
sensitivity for the receptor species rather than across the whole frequency hearing spectrum
(Kastelein et al., 2013a). For piling noise, most energy is between ~30 — 500 Hz, with a peak
between 100-300 Hz and energy extending above 2 kHz (Kastelein et al., 2015; Kastelein et al.,
2016). Studies have shown that exposure to impulsive pile driving noise induces TTS in a relatively
narrow frequency band in both harbour porpoise and harbour seals (Finneran, 2015), with
statistically significant TTS occurring at 4 and 8 kHz, respectively (Kastelein et al., 2016) and
centred at 4 kHz (Kastelein et al., 2012a; Kastelein et al., 2012b; Kastelein et al., 2013b; Kastelein
etal., 2017). As a result, at an expert elicitation workshop, it was agreed that any threshold shifts
to hearing caused by pile driving would manifest in the range of 2 — 10 kHz (Kastelein et al., 2017).
It was also agreed that a PTS of 6 — 18 dB in a narrow frequency band in the 2 — 10 kHz region is
unlikely to significantly affect the ability of individuals to survive and reproduce (Kastelein et al.,
2017).

Harbour Porpoise (VHF Cetaceans)

11.7.66

Harbour porpoise are considered to be a cetacean with a VHF hearing range (Southall et al,,
2019). The species has a vocal repertoire (and hearing range) ranging between 275 Hz to 160
kHz (NMFS, 2018; Southall et al., 2019) which includes their VHF, short-range and narrow-band
high-frequency (NBHF) echolocation clicks. The hearing sensitivity of harbour porpoises is
greatest in the higher part of this range (e.g. 100 to 125 kHz; Morell et al., 2021).
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11.7.67

11.7.68

11.7.69

11.7.70

During an expert elicitation workshop, experts discussed the nature, extent, and potentially
consequences of PTS from low-frequency impulsive noise (such as from piling and airgun pulses)
on harbour porpoises; concluding that the probability of PTS significantly affecting the survival
and reproduction of harbour porpoises was very low (Booth and Heinis, 2018).

Data collected during the construction of OWFs have shown that harbour porpoise detections
around the pile driving area decline for several hours prior to the commencement of pile driving
(Benhemma-Le Gall et al., 2021; Benhemma-Le Gall et al., 2023; Brandt et al., 2018; Graham et
al., 2019). For example, during the installation campaigns of both Beatrice and Moray East OWFs,
harbour porpoise acoustic detections gradually declined by up to 33% during the 48-hour period
prior to piling (Benhemma-Le Gall et al., 2023). It is assumed that this was due to an increase in
other construction-related activities and the presence of vessels in advance of pile driving which
act as a deterrent to harbour porpoise, therefore reducing the risk of auditory injury
(Benhemma-Le Gall et al., 2023). Therefore, it is highly unlikely that harbour porpoise will be
present in the immediate vicinity of the pile at the start of the activity. Consequently, the
assessment of underwater noise in relation to pile driving, which assumes harbour porpoises will
be present in the immediate vicinity during pile driving, is extremely precautionary.

PTS is a permanent effect which cannot be recovered from, although evidence does not suggest
that PTS from piling will significantly impact the survival or reproductive rates of harbour
porpoise.

Based on the above, harbour porpoises are considered to be of high adaptability, reasonable
tolerance, have no recoverability, and are of very high value. The sensitivity of the receptor is
Low.

Dolphin Species (HF Cetaceans)

11.7.71

11.7.72

The ecological consequences of PTS for bottlenose dolphin, Risso’s dolphin, white-beaked
dolphin and Atlantic white-sided dolphin are uncertain but could result in effects that influence
survival and reproductivity, as discussed in paragraph 11.7.63.

Bottlenose dolphins have a vocal repertoire ranging between 200 Hz to 135 kHz, including barks
(0.2 — 16 kHz), whistles (0.8 — 24 kHz; peak 3.5 — 14.5 kHz) and echolocation (peak 15 — 135 kHz)
(David, 2006; Nachtigall et al., 2016). However, their hearing range also extends to 150 kHz
(Nachtigall et al., 2016). Risso’s dolphins have a vocal repertoire (and hearing range) ranging
between 4 kHz to 128 kHz, with a peak in hearing sensitivity at 11.2 kHz and between 40 and 80
kHz (Mooney et al., 2015). White-beaked dolphins have a vocal repertoire and hearing range
between 16 and 181 kHz with a peak sensitivity between 50 and 64 kHz (Nachtigall et al., 2008).
Atlantic white-sided dolphins have a vocal repertoire and hearing range between 2 and 200 kHz,
including whistles (5.6 - 19.6 kHz), clicks (16 -31 kHz) and burst pulses (maximum frequency 200
kHz) (Calderan et al., 2024).
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11.7.73

11.7.74

11.7.75

As described for harbour porpoise, studies have shown that there are frequency-specific
differences in the onset and growth of noise-induced threshold shifts in relation to the
characteristics of the noise source and hearing sensitivity of the receiving species. At a BEIS-
funded export elicitation workshop in 2018, experts concluded that the probability of PTS
significantly affecting the survival and reproduction of bottlenose dolphins was very low,
assuming an impact a 6 dB PTS in the 2 — 10 kHz range (Booth and Heinis, 2018).

PTS is a permanent effect which cannot be recovered from, although evidence does not suggest
that PTS from piling will significantly impact the survival or reproductive rates of dolphin species.

Based on the above, bottlenose dolphin, Risso’s dolphin, white-beaked dolphin and Atlantic
white-sided dolphin are considered to be of high adaptability, reasonable tolerance, have no
recoverability, and are of very high value. The sensitivity of the receptors is Low.

Minke and Humpback Whale (LF Cetaceans)

11.7.76

11.7.77

11.7.78

11.7.79

11.7.80

11.7.81

The low frequency noise produced during piling may be more likely to overlap with the hearing
range of LF cetaceans such as minke and humpback whales. Very little is known about baleen
whales hearing, with it being likely that they use sound for communication and are thought to
be capable of hearing sounds through their skull bones (Cranford and Krysl, 2015).

There are no direct measures of auditory threshold for baleen whales, in part due to the
challenges associated with studying large animals in controlled environments; therefore, current
understanding of their hearing range is assumed to overlap the bandwidth of vocalisations.
Minke whales produce low-frequency vocalisations between 50 Hz and 9.4 kHz (Edds-Walton,
2000; Gedamke et al., 2001; Mellinger et al., 2000; Risch et al., 2013; 2014). It is estimated that
their hearing range falls between 40 Hz and 15 kHz due to behavioural responses to vessels and
ADDs outwith their recorded vocalising range (Ketten and Mountain, 2011; Risch et al. 2013;
Cranford and Krysl, 2015; Boisseau et al., 2021). Tubelli et al. (2012) estimated the most sensitive
hearing range for minke whales extends from 30 to 100 Hz and 7.5 to 25 kHz.

Humpback whale vocalisations consist of songs (20 Hz to 24 kHz), social calls (50 Hz to >10 kHz)
and repetitive tones (loud signals produced in long series but monotonal when compared to
songs) (Au et al., 2006; Recalde-Salas et al., 2020; Stimpert et al. 2011; Zoidis et al., 2008;
Palanca, 2021). Tubelli et al. (2018) estimated the most sensitive hearing range extends from 15
Hz to 3 kHz and 200 Hz to 9 kHz.

As for other FHGs above, it is assumed that animals experiencing PTS would suffer a biological
effect that could impact on the health and vital rates of the animal (Erbe et al., 2018) and could
ultimately lead to reduced birth rate in females or mortality of individuals.

PTS is a permanent effect which cannot be recovered from, although evidence does not suggest
that PTS from piling will significantly impact the survival or reproductive rates of minke and
humpback whales as only a small region of their hearing would be potentially affected.

Based on the above, minke and humpback whales are considered to be of high adaptability,
reasonable tolerance, have no recoverability, and are of very high value. The sensitivity of the
receptor is Low.
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Harbour and Grey seal (Phocids in Water)

11.7.82

11.7.83

11.7.84

11.7.85

11.7.86

Seals use sound in air and water for communication, predator avoidance, and reproductive
interactions, being less dependent on hearing for foraging than cetaceans (Deecke et al., 2002).
Seals have very well developed tactile sensory systems that are used for foraging, but in certain
conditions they may also listen to sounds produced by vocalising fish whilst hunting for prey
(Dehnhardt et al.,, 2001; Schulte-Pelkum et al., 2007). Seals might rely on sound for
communication with conspecifics and predator avoidance (Deeke et al., 2002).

At a BEIS-funded expert elicitation workshop in 2018, experts concluded that the probability of
PTS significantly affecting the survival and reproduction of grey and harbour seals was very low,
assuming a 6 dB PTS in the 2 and 10 kHz range (Booth et al., 2019). Potential threshold shifts in
hearing caused by pile driving would manifest in the range of 2 to 10 kHz (Kastelein et al., 2017).

Calculations of SELs of tagged seals during the construction of the Lincs OWF (Southern North
Sea, UK) estimated that at least 50% of tagged seals would have received a dose of sound greater
than published thresholds for PTS (Hastie et al., 2015). However, it is important to note that
published thresholds have since been updated in Southall et al. (2019) and therefore this
estimate is now expected to be lower. For instance, Whyte et al. (2020) found that the
percentage of tagged seals predicted to experience PTS-onset varied from 0 to 17% depending
on the onset threshold applied. The extent of OWF construction within the Wash (England, UK)
over the last decade and the degree of overlap with foraging ranges of harbour seals in this region
would suggest that a large number of individuals within the Wash population may have
experienced levels of sound that have the potential to cause PTS (Russell et al., 2016). However,
the increase in the Wash harbour seal population during this period suggests that either the
survival and fitness of individuals is not affected or that seals are not developing PTS despite
predictions of exposure that indicate that they should be.

PTS is a permanent effect which cannot be recovered from, although, seals do not generally use
hearing as the primary sensory function for locating prey and evidence does not suggest that PTS
from piling will significantly impact the survival or reproductive rates of seals.

Based on the above, harbour and grey seals are considered to be of high adaptability, reasonable
tolerance, have no recoverability, and are of very high value. The sensitivity of the receptor is
Low.
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Basking Shark

11.7.87

11.7.88

11.7.89

11.7.90

There is very limited information on basking sharks responses to underwater noise from OWF
construction in general (Drewery, 2012). Basking sharks, and other elasmobranchs, lack a swim
bladder and detect sound using inner ear end organs primarily (Casper et al., 2012). They may
only detect particle motion (Popper et al., 2014) and are therefore considered less sensitive to
underwater noise compared to other fish hearing groups with gas-filled organs, and teleost with
otoliths. Basking sharks hearing physiology and auditory capabilities are usually inferred from
other shark species due to the limited relevant knowledge available (Casper and Mann, 2010;
Popper et al., 2014). According to studies on lemon shark (Negaprion brevirostris), scalloped
hammerhead (Sphyrna lewini) and sharpnosed shark (Rhisoprionodon terranovae),
elasmobranch species in general have higher sensitivity to low frequency sound (Casper and
Mann, 2010), and therefore low frequency noise may be detectable by basking sharks.

Playback studies conducted by the US Navy showed that other coastal and oceanic shark species
avoid sudden onset of loud noise of low frequencies, but became habituated after a few trials
(Myrberg, 2001).

Basking sharks are of mobile nature and unconstrained and therefore able to flee from noise
disturbance. Based on their low vulnerability to noise impacts, and their mobile nature, these
receptors are expected to recover quickly.

Based on the above and the assessment in the Volume 2, Chapter 10: Fish and Shellfish Ecology
for mortality, potential injury and TTS (not PTS), basking sharks are considered to be of high
adaptability, high tolerance, high recoverability, and are of very high value. The sensitivity of the
receptor is Low.

Disturbance

Harbour Porpoise

11.7.91

Harbour porpoises are particularly vulnerable to disturbance, with the main impact being loss of
foraging opportunities (Nabe-Nielsen et al., 2018). They are small cetaceans which makes them
susceptible to heat loss and as a result, requires them to forage frequently to maintain a high
metabolic rate with little energy remaining for fat storage (Rojano-Dofiate et al., 2018;
Wisniewska et al., 2016). Therefore, there is a risk of changes to their overall fitness if they are
displaced from high-quality foraging grounds or if their foraging efficiency is disturbed, and they
are unable to find alternative suitable foraging grounds that will provide sufficient food to meet
their metabolic needs. However, results from studies using Digital Acoustic Recording Tags
(DTAGs) suggest that harbour porpoise are able to respond to short-term reductions in food
intake and may have some resilience to disturbance (Wisniewska et al., 2016).
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11.7.92

11.7.93

11.7.94

11.7.95

11.7.96

Several studies have shown that harbour porpoises are displaced during periods of pile driving
(e.g. Benhemma-Le Gall et al., 2021; Brandt et al., 2016; Graham et al., 2019;). For example,
monitoring of harbour porpoise during piling at Beatrice OWF in northeast Scotland indicated
that porpoises were displaced from the immediate vicinity of the piling activity with a 50%
probability of response occurring at approximately 7 km at the first piled location (Graham et al.,
2019). However, the 50% probability of response reduced to 1.3 km by the final piling location,
suggesting that the response of harbour porpoise diminished over the construction period
(Graham et al., 2019).

This is supported by studies in the German North Sea at eight OWFs where declines in porpoise
detection of >90% were recorded at noise levels above 170 dB compared to a baseline period of
24 to 48 hours (Brandt et al., 2016). A decline in detections of 25% at noise levels between 145
and 150 dB showed a decrease in effect with increase in distance from the piling location (Brandt
et al., 2016). Furthermore, the detection rates showed that animals were only displaced from
the area for a short period (one to three days) (Brandt et al., 2011; Brandt et al., 2016; Brandt et
al., 2018; Dahne et al., 2013).

Recent studies at two OWFs in Scotland showed that detections of clicks, associated with
echolocation, and buzzing, associated with prey capture, in the short range (2 km) did not cease
in response to piling, suggesting that porpoises were not completely displaced from the piling
area (Benhemma-Le Gall et al.,, 2021). Furthermore, the study suggests that animals that
experience displacement may be able to compensate for missed foraging opportunities and
increased energy expenditure of fleeing the piling area as detections of both clicks and buzzing
were positively related to the distance from the piling activity (Benhemma-Le Gall et al., 2021)
which could be due to an increase in foraging activities beyond the piling impact range.

At an expert elicitation workshop in 2019, experts agreed that juvenile and adult survival were
unlikely to be significantly affected by missed foraging opportunities as a result of disturbance
from piling (Booth et al., 2019).

Based on the above, harbour porpoises are considered to be of high adaptability, reasonable
tolerance, have high recoverability, and are of very high value. The sensitivity of the receptor is
Low.
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Bottlenose Dolphin

11.7.97 A study of bottlenose dolphin response to impulsive noise (including the piling campaigns of
Beatrice OWF and Moray East OWF, northeast Scotland), suggest that these activities did not
cause displacement of the species from the southern coast of the Moray Firth (Fernandez-Betelu
etal., 2021). At the small temporal scale, dolphin detections increased, and the species remained
within the predicted impacted area close to the offshore activities, for a median of two hours per
day, on days with impulsive noise. This could be due to modifications in group size and/or
behaviour, or changes in vocalisation rate or amplitude in response to impulsive noise generated
by offshore activities. It is also important to note that bottlenose dolphin occurrence is largely
influenced by various natural drivers, such as prey abundance, which could be deemed of higher
importance in affecting their occurrence. Other studies in the Cromarty Firth (northeast
Scotland) have suggested small spatial and temporal scale disturbance of bottlenose dolphins
from piling activities have occurred previously, as evidenced by a slight reduction of the
presence, detection positive hours, and the encounter duration in the vicinity of construction
works, although dolphins were not excluded entirely from the area (Graham et al., 2017a).

11.7.98 There is potential for behavioural disturbance from piling to result in disruption in foraging and
resting activities and an increase in travel and energetic costs in bottlenose dolphins (Marley et
al., 2017a; Pirotta et al., 2015), although evidence suggests that this will occur on a small spatial
and temporal scale. Furthermore, New et al. (2013) showed that while there is potential for
disturbance to affect bottlenose dolphin behaviour and health, which will then impact vital rates
and population dynamics, individuals are able to compensate for immediate behavioural
responses to disturbances caused by vessel activity. This suggests that they have some capability
to adapt their behaviour and tolerate certain levels of temporary disturbance.

11.7.99 Based on the above, bottlenose dolphins are considered to be of high adaptability, reasonable
tolerance, have high recoverability, and are of very high value. The sensitivity of the receptor is
Low.

Risso’s Dolphin

11.7.100 There is limited information on the response of Risso’s dolphin to pile driving and there are few
studies to investigate the effects of other impulsive noise sources, such as seismic surveys. The
frequency range of seismic airguns may be similar to that of low-frequency noise produced by
pile driving, although its duration and cumulative acoustic energy levels will differ. A study on the
effects of seismic operations in UK waters showed no response by Risso’s dolphin to seismic
airguns (Stone et al., 2017). During controlled experiments where Risso’s dolphin were exposed
to simulated military sonar (SPLs of 135 dB re 1uPa), no clear behavioural response was recorded
(Southall et al., 2011).

11.7.101 Based on the limited information available, Risso’s dolphins are considered to be of high
adaptability, reasonable tolerance, have high recoverability, and are of very high value. The
sensitivity of the receptor is Low.
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White-beaked Dolphin

11.7.102 There are no studies on the response of white-beaked dolphins to pile driving. Rasmussen et al.
(2016) played different amplitude modulated tones and synthetic pulse-bursts, with behavioural
responses observed in 90 out of 123 playbacks, with received levels varying between 153 and
161 dB re 1 pPa for pulse-burst signals. Stone et al. (2017) observed that white-beaked dolphins
reacted negatively to airgun noise, which indicates sensitivity to low frequency noise.

11.7.103 Given the limited information on the effects of disturbance on white-beaked dolphins,
bottlenose dolphins can be used as a proxy given that both species are HF cetaceans.

11.7.104 Based on the above, white-beaked dolphins are considered to be of high adaptability, reasonable
tolerance, have high recoverability, and are of very high value. The sensitivity of the receptor is
Low.

Atlantic White-sided Dolphin

11.7.105 There are no studies on the response of Atlantic white-sided dolphins to pile driving or other
noise sources. Given this, bottlenose dolphins can be used as a proxy given that both species are
HF cetaceans.

11.7.106 Based on the above, Atlantic white-sided dolphins are considered to be of high adaptability,
reasonable tolerance, have high recoverability, and are of very high value. The sensitivity of the
receptor is Low.

Minke Whale

11.7.107 There is limited information on the behavioural responses of minke whales to underwater noise.
A study on the behavioural responses of minke whale to sonar signals showed that they displayed
prolonged avoidance, increase in swim speed directly away from the source, and cessation of
feeding for a received SPL of 146 dB re 1 uPa and long-term (six hour) avoidance of the area for
a received SPL of 158 dB re 1 uPa (Sivle et al., 2015). A study detailing minke whale responses to
the Lofitech ‘seal scarer’ ADD showed minke whales within 500 m and 1,000 m of the source
(source level of 204 dB re 1 pPa @1 m) exhibiting responses of increased swim speeds and
movement away from the source (McGarry et al., 2017). The monitoring showed that fine-scale
temporal occurrence of minke whales was reduced by the presence of construction related
activity (which did not include pile driving but did assess vessel presence as a proxy for other
activities, including seismic surveys and multi-beam surveys) in Broadhaven Bay, north-west
Ireland (Culloch et al., 2016).

11.7.108 While information on the behavioural responses of minke whales to underwater noise is limited,
it is anticipated that minke whales, as seasonal migrants to Scottish waters, will be able to
tolerate temporary displacement from foraging areas due to their large size and capacity for
energy storage.

11.7.109 Based on the above, minke whales are considered to be of high adaptability, reasonable
tolerance, have high recoverability, and are of very high value. The sensitivity of the receptor is
Low.
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Humpback Whale

11.7.110 There is limited information on the behavioural responses of humpback whales to underwater
noise, particularly piling noise. A study conducted on humpback whales during their southward
migration off eastern Australia observed no abnormal behaviour to suggest signs of stress when
seismic airguns were fired, although displacement when airguns were active occurred, with some
deviations in migration course being recorded (Dunlop et al., 2017). Exposure to airguns was
found to reduce dive time and increase respiration (blow) rate when compared to the baseline
group in which no airguns or vessels were present, however, these changes were also observed
when vessels towing inactive airguns were present. Therefore, these behavioural changes may
be in response to vessel presence rather than exposure to airguns. Despite this, behavioural
changes were considered to be mild and within their normal behavioural repertoire.

11.7.111 Based on the above and considering that humpback whales are LF cetaceans and therefore will
have a similar sensitivity to minke whales, humpback whales are considered to be of high
adaptability, reasonable tolerance, have high recoverability, and are of very high value. The
sensitivity of the receptor is Low.

Harbour Seal

11.7.112 Behavioural disturbance of harbour seals as a result of underwater noise during pile driving could
have an effect on both survival if it results in the separation of a pup from its mother, and
reproduction via body condition if it results in the animal spending less time feeding or
conserving energy by resting (Booth et al., 2019).

11.7.113 A study of telemetry tagged harbour seals in the Wash, southeast England, showed displacement
during piling with a 19 to 83% reduction in abundance compared to during piling breaks (Russell
et al., 2016). The study shows that abundance was significantly reduced up to 25 km from the
piling activity (Russell et al., 2016). However, seals within the area returned to usage levels similar
to non-piling periods within two hours of cessation of the piling activity, suggesting that the
duration of displacement was short-term.

11.7.114 It is possible that displacement of harbour seals could result in an increased energetic cost if they
are required to travel greater distances to compensate for missed foraging opportunities, which
could potentially affect the reproductive success of a small number of individuals. However,
during an expert elicitation workshop in 2018, the experts considered it unlikely that an individual
would repeatedly return to an area where it had been previously displaced, and therefore
unlikely to result in reduced foraging opportunities over a number of days that would be required
to reduce body condition or fertility (Booth et al., 2019).
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11.7.115 During the expert elicitation workshop in 2018, experts also agreed that harbour seals have a
reasonable ability to compensate for missed foraging opportunities from disturbance (from
exposure to low frequency broadband pulsed noise such as piling driving) due to their generalist
diet, adequate fat stores, mobility, and life-history traits (Booth et al., 2019), for example, they
have a thick layer of blubber for energy storage that enables them to tolerate periods of fasting
when hauled out between foraging trips or during breeding and moulting periods. Therefore,
they are likely to have the capacity to tolerate short-term displacement from foraging grounds
during piling activity. Foraging ranges of up to 273 km from a haul-out have been reported for
harbour seals, based on analysis of telemetry data (Carter et al., 2022). However, typically,
harbour seals normally forage within 50 km of their haul-out site and show high site fidelity
(Carter et al., 2022).

11.7.116 Based on the above, harbour seals are considered to be of high adaptability, reasonable
tolerance, have high recoverability, and are of very high value. The sensitivity of the receptor is
Low.

Grey Seal

11.7.117 There is limited information on the behavioural responses of grey seals to underwater noise
during pile driving. Studies in the Netherlands collected telemetry data from 20 grey sealsin 2014
during the construction of the Luchterduinen wind farm and from 16 grey seals in 2015 during
the construction of the Gemini wind farm (Aarts et al., 2018). The most common response
suggested a change in behaviour from foraging to horizontal movement, although various other
responses were recorded including altered surfacing and diving behaviour, changes in swim
direction, and no response (Aarts et al., 2018). Data from this study also showed that seals
returned to the area on subsequent trips, despite receiving multiple exposures.

11.7.118 During an expert elicitation workshop in 2018, it was concluded that grey seals were considered
to have a reasonable ability to compensate for missed foraging opportunities due to disturbance
from underwater noise given their generalist diet, adequate fat stores, mobility, and life history
(Booth et al., 2019). In general, experts agreed that grey seals would be more robust to the
effects of disturbance than harbour seals as they have larger energy store and are more
generalist in their diet and more adaptable in their foraging strategies (Booth et al., 2019).
Experts also agreed that moderate-high levels of repeated disturbance would be required for any
effect on grey seal fertility rates (Booth et al., 2019).

11.7.119 Grey seals are highly adaptable to a changing environment. They can adjust their metabolic rate
and foraging strategies and can compensate for lost opportunities due to their generalist diet,
mobility, and adequate fat stores (Smout et al., 2014; Stansbury et al., 2015). They are also able
to tolerate periods of fasting as part of their life history because of their large body size and thick
layer of blubber (i.e. more energy reserve) (Pomeroy et al., 1999). Foraging ranges of up to 448
km from a haul-out have been reported for grey seals, and 100 km on average distances based
on the analysis of telemetry data (Carter et al., 2022).

11.7.120 Based on the above, grey seals are considered to be of high adaptability, reasonable to high
tolerance, have high recoverability, and are of very high value. The sensitivity of the receptor is
Low.
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Basking Shark

11.7.121 As detailed in paragraphs 11.7.87 to 11.7.90 basking sharks are considered to be of low
vulnerability, high recoverability and adaptability to underwater noise, and are of very high value.
Basking sharks are highly mobile and have a wide distribution within Scottish waters. The
sensitivity of the receptor is Low.

Significance of Effect

11.7.122 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors are presented in Table 11.27 and Table 11.28.

11.7.123 The magnitude of impact is deemed to be Low for harbour porpoise, minke and humpback
whales and basking sharks and Negligible for other dolphin and seals species for auditory injury
from underwater noise from piling (Table 11.27). The sensitivity of the receptor is Low for injury
from underwater noise from piling. The effect will, therefore, be of Minor or Negligible
significance, which is not significant in EIA terms.

11.7.124 The magnitude of impact is deemed to be Medium for Risso’s Dolphin and white-beaked dolphin,
Low for harbour porpoise, bottlenose dolphin, Atlantic white-sided dolphin, minke whale,
humpback whale, grey seal and basking shark and, Negligible for harbour seal for disturbance
from underwater noise from piling Table 11.28. The sensitivity of the receptor is Low for
disturbance from underwater noise from piling. The effect will, therefore, be of Minor or
Negligible significance, which is not significant in EIA terms.

Table 11.27 Significance of Impact 1: Injury From Underwater Noise From Piling

Receptor Magnitude Sensitivity Significance

Harbour porpoise Low Low Minor
Bottlenose dolphin Negligible Low Negligible
Risso’s dolphin Negligible Low Negligible
Atlantic white-sided Negligible Low Negligible
dolphin

White-beaked dolphin | Negligible Low Negligible
Minke whale Low Low Minor
Humpback whale Low Low Minor
Harbour seal Negligible Low Negligible
Grey seal Negligible Low Negligible
Basking shark Low Low Minor
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Table 11.28 Significance of Impact 1: Disturbance From Underwater Noise From Piling

Receptor ‘ Magnitude Sensitivity Significance
Harbour porpoise Low Low Minor
Bottlenose dolphin Low Low Minor
Risso’s dolphin Medium Low Minor
Atlantic white-sided Low Low Minor
dolphin

White-beaked dolphin | Medium Low Minor
Minke whale Low Low Minor
Humpback whale Low Low Minor
Harbour seal Negligible Low Negligible
Grey seal Low Low Minor
Basking shark Low Low Minor

Secondary Mitigation and Residual Effect

11.7.125 The significance of the effect from injury and disturbance to marine mammals and basking sharks
from underwater noise from piling is not significant EIA terms. Therefore, no additional
mitigation to the embedded commitments already identified in Table 11.16 are considered
necessary. No ecological significant adverse residual effects have been predicted in respect of
marine mammals and basking sharks.

EPS Consideration

11.7.126 Cetaceans are EPS listed on Annex IV of the European Union (EU) Habitats Directive, making it an
offence to kill, injure or disturb them. An EPS risk assessment is required to assess the risk that
an offence will occur assess the need for an EPS license and provide MD-LOT with the information
required in support of the application.

11.7.127 The Applicant will provide an EPS risk assessment for injury and disturbance from piling at the
post consent stage, once final piling parameters are confirmed. It is expected that, with the
commitment to a MMMP (C-OFF-19) to reduce the auditory injury to Negligible levels, no EPS
will be injured, and therefore an EPS licence for injury is unlikely to be required. For disturbance,
the impact assessment has concluded that disturbance from piling will not be detrimental to
maintaining the species at FCS, meeting the EPS test 3. It is expected that an EPS licence for
disturbance might be required.
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Impact 2: Injury and Disturbance From Underwater Noise From UXO Clearance

11.7.128 It is possible that UXO items with a range of charge weights (or quantity of contained explosive)
are present within the boundaries of the Proposed Development, therefore there is potential for
UXO clearance to be required prior to construction. While it may be possible for identified UXO
to be either avoided, removed, or relocated, there is potential that underwater detonation could
be required where it is deemed necessary and unsafe to remove the UXO.

11.7.129 The preferred method of UXO clearance considered for the Proposed Development is low order
detonation, with high order used as last resort (worst-case scenario) as per the Unexploded
Ordnance Joint Position Statement (UK Government, 2025; Marine Directorate, 2025). Both high
and low order detonation are included in the assessment.

11.7.130 The number of UXO that may require clearance and duration of UXO clearance operations are
currently unknown. Therefore, it is important to note that the assessments for UXO clearance
presented within this chapter are, at this stage, illustrative and based on different charge weight
as detailed in paragraph 11.6.35, with the maximum charge weight estimated to be present in
the Aspen Array area being 907 kg.

11.7.131 The severity of the consequences of UXO detonation will depend on several variables, including,
but not limited to, the charge weight and its proximity to the receptor. Potential impacts of
underwater detonation of UXOs on marine mammals include auditory injury from exposure to
the acoustic wave, resulting in permanent auditory injury or loss in hearing sensitivity (PTS), or
temporary loss in hearing sensitivity (TTS); and behavioural disturbance which could impact on
feeding, mating, breeding, and/or resting (Ketten, 2004; Richardson et al., 1995; von Benda-
Beckmann et al., 2015).

Magnitude of Impact

Auditory Injury - PTS

11.7.132 The following section provides the quantitative assessment of the impact of PTS from UXO
clearance on marine mammals. A UXO detonation is defined as a single pulse, therefore both the
weighted SEL.um criteria and the unweighted SPL,eak criteria from Southall et al. (2019) have been
presented in Table 11.13 and the source levels (unweighted SPLyeak and SELss) for each charge
weight are presented in Table 11.15, whereby SEL.,m is equivalent to SELs. As a result, animal
fleeing assumptions do not apply to the values presented. The predicted impact ranges for
auditory injury (PTS-onset) from UXO clearance for each FHG are presented in Table 11.29 and
the number of animals predicted to experience PTS-onset from UXO clearance are presented in
Table 11.30 and Table 11.31.

11.7.133 In general, the estimated auditory injury (PTS-onset) impact ranges increased with the size of the
charge for all FHGs. For harbour porpoise, the maximum PTS-onset impact range was 15 km
(SPLpeak). This equates to a maximum of 424 individuals experiencing auditory injury (0.27% of
the UK reference population) from a high order UXO clearance using the greatest charge weight
(907 kg plus donor) using the SCANS-IV survey block density estimates (Table 11.30).
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11.7.134 For all charge sizes, HF cetaceans (dolphin species) have the smallest predicted impact range of
up to 880 m (SPLyeak) (Table 11.29). For bottlenose dolphin, Risso’s dolphin, white-beaked dolphin
and Atlantic white-sided dolphin, the maximum PTS-onset impact range was 880 m (SPLpeak),
which equates to <1 individual experiencing auditory injury (<0.01% of the UK reference
population) from a high order UXO clearance when using the SCANS-IV density estimates (Table
11.30).

11.7.135 For all FHGs, the unweighted SPLyeak impact ranges are higher than the weighted SELss impact
ranges with the exception of LF cetaceans (minke whale), due to the sensitivity of their hearing
(Table 11.29). For minke whale, the maximum PTS-onset impact range was 12 km (SELg) (Table
11.29). This equates to a maximum of 35 individuals experiencing auditory injury (0.34% of the
reference population) from a high order UXO clearance using the greatest charge weight (907 kg
plus donor) when using the SCANS-IV density surface estimates (Table 11.31).

11.7.136 For seals, the maximum PTS-onset impact range was 3 km (SPLyeak) (Table 11.29). This equates to
<1 grey seal (0.01% of the reference population) and <1 harbour seal (<0.01% of the reference
population) experiencing auditory injury from a high order UXO clearance using the greatest
charge weight (Table 11.30).

11.7.137 For all FHGs, the auditory injury (PTS-onset) impact range for low order clearance is small, with
a maximum range of 990 m (Table 11.29).

11.7.138 A quantitative assessment has not been conducted for humpback whales due to the lack of
density estimates and MU size. The expected PTS-onset impact ranges would be the same as
those presented for LF cetaceans (Table 11.29). As humpback whales are less frequently sighted
in the Proposed Development area than minke whales, it is expected that the number of
individuals impacted would be smaller.

11.7.139 Basking sharks have also not been quantitatively assessed due to the lack of density estimates.
The impacts of mortality, potential mortal injury and TTS (not PTS) are assessed in Volume 2,
Chapter 10: Fish and Shellfish Ecology, Impact 1. The maximum impact range from high order
UXO clearance is up to 910 m for the highest charge weight (907 kg plus donor) and for low order
up to 60 m. As a group 1 species, the magnitude of the impact is predicted to be of small spatial
extent, short duration, intermittent and reversible. Therefore, the magnitude of the impact is
assessed as Low.

11.7.140 For all marine mammal species, the impact is considered to result in a very small proportion of
the population affected and very unlikely to affect the population trajectory, although auditory
injury (PTS) is expected to have a permanent change to the receptor. Therefore, the magnitude
of impact is assessed as Low for harbour porpoise, minke whale and humpback whales. For all
other dolphin species, grey seal and harbour seal, <1 animal is predicted to experience auditory
injury (PTS), therefore the magnitude of impact is assessed as Negligible.
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Table 11.29 Summary of Auditory Injury (PTS-onset) Impact Ranges for UXO Detonation Using Impulsive Noise Criteria from Southall et al. (2019) for Marine
Mammals

Charge PTS-onset (unweighted SPLpeak) PTS-onset (weighted SELss)
Weight (kg)

LF HF ‘ LF HF
Low order 170m 60 m 990 m 190 m 230 m <50 m 80m <50 m
(0.25 kg)
25 kg (+donor) | 820 m 260 m 4.6 km 910 m 2.2 km <50m 570 m 390 m
55 kg (+donor) | 1.0 km 340 m 6.0 km 1.1 km 3.2 km <50 m 740 m 570 m
120 kg 1.3 km 450 m 7.8 km 1.5 km 4.7 km <50 m 950 m 830m
(+donor)
240 kg 1.7 km 560 m 9.8 km 1.9 km 6.5 km <50 m 1.1 km 1.1 km
(+donor)
525 kg 2.2 km 730 m 12.0 km 2.5 km 9.5 km 50 m 1.4 km 1.6 km
(+donor)
698 kg 2.4 km 810 m 13.0 km 2.7 km 10.0 km 60 m 1.5 km 1.9 km
(+donor)
750 kg 2.5 km 830m 14.0 km 2.8 km 11.0 km 60 m 1.5 km 2.0 km
(+donor)
907 kg 2.7 km 880 m 15.0 km 3 km 12.0 km 70 m 1.6 km 2.2 km
(+donor)
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Table 11.30 Predicted Impact of PTS-onset (unweighted SPLyeax) for Marine Mammals From UXO Clearance; # = Number of Animals Disturbed; % = the
Percentage of the Reference Population

Species Density Impact PTS-onset (unweighted SPLpeak)
(animals/km?)

25kg+ 55kg+ 120kg 240kg 525kg | 698 kg | 750 kg
donor + donor + donor + donor | + donor | + donor

Harbour 37 62 105 165 247 289 385
porpoise % NS MU <0.01 0.01 0.02 0.03 0.05 0.07 0.08 0.10 0.11
% UK MU <0.01 0.02 0.04 0.07 0.10 0.15 0.18 0.21 0.24
0.2510 # <1 17 29 48 76 114 134 155 178
% NS MU <0.01 <001 | 0.01 0.01 0.02 0.03 0.04 0.04 0.05
% UK MU <0.01 0.01 0.02 0.03 0.05 0.07 0.08 0.10 0.11
0.5985 # 2 40 68 115 181 271 318 369 424
% NS MU <0.01 0.01 0.02 0.03 0.05 0.08 0.09 0.11 0.12
% UK MU <0.01 0.02 0.04 0.07 0.11 0.17 0.20 0.23 0.27
White-beaked 0.2047 # <1 <1 <1 <1 <1 <1 <1 <1 <1
dolphin %CGNSMU | <0.01 <001 | <001 | <001 | <001 | <001 <001 | <001 | <001
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.009 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% CGNS MU <0.01 <001 | <001 | <001 | <001 |<001 |<001 | <001 | <001
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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Species Density PTS-onset (unweighted SPLpeak)
(animals/km?)
Low 25kg+ 55kg+ 120kg
Order donor donor + donor
0.0799 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Bottlenose 0.116 (within 2 | # <1 <1 <1 <1 <1 <1 <1 <1 <1
Dolphi km of th
ophn m ot the % CES MU <0.01 0.01 0.02 0.03 0.05 0.09 0.11 011 0.12
coast) and
0.0023
(beyond)
0.0023 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% GNS MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.001 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% GNS MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Risso’s dolphin 0.0702 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.0013 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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Species Density PTS-onset (unweighted SPLpeak)
(animals/km?)
Low 25kg+ 55kg+ 120kg
Order donor  donor  +donor
<001 | <001 | <001 <001  <0.01 | <0.01 <0.01
Atlantic white- 0.0100 # <1 <1 <1 <1 <1 <1 <1 <1 <1
sided dolphin %CGNSMU | <0.01 <001 | <001 | <001 | <001 |<0.01 |<0.01 |<0.01 |<0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Minke whale 0.0769 # <1 <1 <1 <1 <1 1 1 2 2
% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01 0.01 0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01 0.01 0.02
0.0419 # <1 <1 <1 <1 <1 1 1 1 1
% CGNS MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01 0.01 0.01
Harbour Seal 0.000008 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% ES SMU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Grey seal 0.004 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% ES SMU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.0195 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% ES SMU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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Table 11.31 Predicted Impact of PTS-onset (weighted SELs) for Marine Mammals From UXO Clearance; # = Number of Animals Disturbed; % = the Percentage
of the Reference Population

Species Density Impact PTS-onset (weighted SELss)
(animals/km?)
Low 25kg+ 55kg+ | 120kg 240kg | 525kg 698 kg | 750kg 907 kg
Order donor donor + donor +donor | + donor +donor @ +donor + Donor
(0.25
9)
Harbour 0.5444 # <1 1 1 2 3 4 4 4 5
porpoise % NS MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.2510 # <1 <1 <1 <1 1 2 2 2 3

% NS MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.5985 # <1 1 2 2 3 4 5 5 5

% NS MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

White-beaked | 0.2047 # <1 <1 <1 <1 <1 <1 <1 <1 <1
dolphin % CGNS MU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

0.009 # <1 <1 <1 <1 <1 <1 <1 <1 <1

% CGNS MU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.0799 # <1 <1 <1 <1 <1 <1 <1 <1 <1

% CGNS MU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Bottlenose 0.116 (within2 | # <1 <1 <1 <1 <1 <1 <1 <1 <1
Dolphin km of the % CES MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
coast) and
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Species Density Impact PTS-onset (weighted SELss)

(animals/km?)
Low 25kg+ 55kg+ 750kg 907 kg
Order donor donor + donor + Donor
(0.25
9)

0.0023

(beyond)

0.0023 # <1 <1 <1 <1 <1 <1 <1 <1 <1

% GNS MU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.001 # <1 <1 <1 <1 <1 <1 <1 <1 <1

% GNS MU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Risso’s dolphin | 0.0702 # <1 <1 <1 <1 <1 <1 <1 <1 <1

% CGNS MU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.0013 # <1 <1 <1 <1 <1 <1 <1 <1 <1

% CGNS MU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Atlantic white- | 0.0100 # <1 <1 <1 <1 <1 <1 <1 <1 <1
sided dolphin % CGNS MU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Minke whale 0.0769 # <1 2 3 6 11 22 25 30 35
% CGNS MU | <0.01 0.01 0.01 0.03 0.05 0.11 0.12 0.15 0.17
% UK MU <0.01 0.01 0.02 0.05 0.10 0.21 0.23 0.28 0.34
0.0419 # <1 1 2 3 6 12 14 16 19
% CGNS MU | <0.01 <0.01 0.01 0.01 0.03 0.06 0.07 0.08 0.09
% UK MU <0.01 0.01 0.01 0.03 0.05 0.12 0.13 0.15 0.18
Harbour Seal 0.000008 # <1 <1 <1 <1 <1 <1 <1 <1 <1
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240 kg 750kg 907 kg
+ donor + donor + Donor

kg)

<0.01 <0.01 <0.01 <0.01 <0.01

% ES SMU <0.01 <0.01 <0.01 <0.01
Grey seal 0.004 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% ES SMU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.0195 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% ES SMU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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Disturbance

11.7.141 This section provides the quantitative assessment for behavioural disturbance during UXO
clearance using high order and low order methodologies as described in section 11.6.

26 km EDR for High Order Clearance

11.7.142 The number of each marine mammal species predicted to experience behavioural disturbance
as a result of high order UXO detonation using a 26 km EDR is quantified by multiplying the area
of impact (assuming a 26 km EDR results in an impact area of 2,123.72 km?) by the respective
species-specific density estimate. For bottlenose dolphins in the CES MU, due to the limited
range of the MU within the 2 km of the coast, a UXO detonation location that resulted in the
maximum overlap with the 2 km of the coast area and the CES MU was selected as the worst-
case scenario, resulting in an impact area of 1,261.49 km?.

11.7.143 The results are presented in Table 11.32 and assessed as the proportion of the respective
reference population (as presented in Table 11.5). A precautionary approach has been taken in
this impact assessment by using the higher value density estimate where multiple estimates were
available.

11.7.144 The greatest estimated disturbance occurs for harbour porpoise (1,271 individuals, <1% UK
reference population), white-beaked dolphins (435 individuals, 1.72% UK reference population)
and minke whale (164 individuals, 1.59% UK reference population) (Table 11.32).

11.7.145 For Risso’s dolphin, in addition to the density for the Aspen Array Area (Waggit et al., 2019),
neighbouring block densities were also considered due to uncertainties with data quality. This
translates in 150 individuals (1.72% of the UK reference population) potentially being disturbed
in a worst-case scenario, but three individuals (0.03% of the UK reference population) being
disturbed using densities specific for the Aspen Array Area (Table 11.32). This is considered a
small proportion of the MU.

11.7.146 For all other species, <1% of the MU is predicted to be impacted, except for bottlenose dolphins
with up to 16 individuals within the CES MU, up to 6.70% of the population may be disturbed.
This is considered a moderate proportion of the MU.

11.7.147 While it is expected that a high order UXO detonation would elicit a startle response and
therefore, only a very short-term duration behavioural response is expected (JNCC, 2020); there
is however no empirical evidence of any marine mammal species’ response to these events. The
impact is considered to result in a small proportion of the population affected (except for
bottlenose dolphins which is moderate) with change expected to be recoverable, occur
infrequently throughout the construction phase, is reasonably expected to occur, and have
intermittent and temporary consequences that are very unlikely to affect the population
trajectory.

11.7.148 For harbour seals, as less than one individual is predicted to be impacted by disturbance from
high order UXO clearance the magnitude is assessed as Negligible.
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11.7.149 For Risso’s dolphins, while a moderate proportion of the MU may be disturbed by high-order

UXO clearance, the extent and duration of the disturbance is not expected to result in a change
to the population trajectory. Therefore, the impact of disturbance from high order UXO clearance
is assessed as having a Low magnitude.

11.7.150 For the bottlenose dolphin CES MU while a moderate proportion of the MU may be disturbed by

high-order UXO clearance, the extent and duration of the disturbance is not expected to result
in a change to the population trajectory. In addition, the implementation of the embedded
commitments that the Applicant has committed to, will reduce the risk of disturbance as for
example the use of ADD will displace animals, reducing the number likely to be disturbed.
Therefore, the impact of disturbance from high order UXO clearance is assessed as having a
Medium magnitude.

11.7.151 For all other marine mammal species, the impact of disturbance from high order UXO clearance

is assessed as having a Low magnitude.

11.7.152 Basking sharks have also not been quantitatively assessed due to the lack of density estimates.

The impact of disturbance is assessed in Volume 2, Chapter 10: Fish and Shellfish Ecology, Impact
1 for all group species, including basking sharks. The behavioural impacts of high order UXO
clearance on basking sharks are expected to be within tens to hundreds of metres from the
source, with the risk reducing to low at greater distances (Popper et al., 2014). Basking sharks
are expected to move away from the area before UXO clearance works take place, greatly
reducing the risk of disturbance. Given the intermittent and localised nature of UXO clearance
and the precautionary nature of underwater noise modelling for UXO impact ranges, the impact
of disturbance is estimated to affect a very small proportion of the population and is very unlikely
to affect the population trajectory. Therefore, the magnitude of the impact is assessed as Low.

Table 11.32 Predicted Impact of Disturbance to Marine Mammals From UXO Clearance Assuming a 26

km EDR
Species Density Number of Percentage Percentage
(animals/km?)  animals of the MU of the UK
disturbed (%) MU (%)
Harbour porpoise 0.5444 1157 0.33 0.72
0.2510 34 0.15 0.33
0.5985 1271 0.37 0.80
White-beaked dolphin 0.2047 435 0.99 1.28
0.009 20 0.04 0.06
0.0799 170 0.39 0.50
Bottlenose Dolphin 0.116 (within2 | 16* 6.70
km of the coast)
and 0.0023
(beyond)

4 Assuming a UXO detonation location with a maximum overlap with the 2 km from coast area.
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Species Density Number of Percentage Percentage
(animals/km?) | animals of the MU of the UK
disturbed (%) MU (%)
0.0023 5 0.24 0.26
0.001 3 0.11 0.11
Risso’s dolphin 0.0702 150 1.21 1.72
0.0013 3 0.02 0.03
Atlantic white-sided dolphin | 0.0100 2 0.12 0.17
Minke whale 0.0769 164 0.81 1.59
0.0419 89 0.44 0.86
Harbour Seal 0.000008 <1 <0.01 <0.01
Grey seal 0.004 9 0.13 0.13
0.0195 42 0.66 0.66

5 km EDR for Low Order Clearance

11.7.153 The number of each marine mammal species predicted to experience behavioural disturbance
as a result of low order UXO detonation using a 5 km EDR is quantified by multiplying the area of
impact (assuming a 5 km EDR results in an impact area of 78.54 km?) by the respective species-
specific density estimate. For bottlenose dolphins in the CES MU, due to the limited range of the
MU within the 2 km of the coast, a UXO detonation location that resulted in the maximum
overlap with the 2 km of the coast area and the CES MU was selected as the worst-case scenario,
resulting in an impact area of 78.54 km?.

11.7.154 The results are presented in Table 11.33 and assessed as the proportion of the respective
reference population (as presented in Table 11.5). A precautionary approach has been taken in
this impact assessment by using the higher value density estimate where multiple estimates were
available.

11.7.155 The greatest estimated disturbance occurs for harbour porpoise (47 individuals), white-beaked
dolphin (17 individuals) and minke whale (six individual) (Table 11.33).

11.7.156 For Risso’s dolphin, in addition to the densities for the Aspen Array Area (Waggit et al., 2019),
neighbouring block densities were also considered due to uncertainties with data quality. This
translates in six individuals potentially being disturbed in a worst-case scenario, but less than one
individual being disturbed using densities specific for the Aspen Array Area (Table 11.33).

11.7.157 For all marine mammal species, the predicted impact of the relevant UK MU is <1%. The only
exception is the bottlenose dolphins in the CES MU where up 1.14% of the MU is predicted to be
disturbed.
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11.7.158 The impact of low order detonation is considered to result in a very small proportion of the

population affected with change expected to be recoverable, occur infrequently throughout the
construction phase, is reasonably expected to occur, and have intermittent and temporary
consequences that are very unlikely to affect the population trajectory. Therefore, the
magnitude of impact is assessed as Low for all marine mammal species, with the exception of
bottlenose dolphins GNS, Atlantic white-sided dolphin and harbour seals as less than one
individual is predicted to be impacted by disturbance from low order UXO clearance they are
assessed as Negligible.

11.7.159 Basking sharks were assessed qualitatively due to the lack of density estimates. The impact of

disturbance is assessed in Volume 2, Chapter 10: Fish and Shellfish Ecology, Impact 1 for all group
species, including basking sharks. The behavioural impacts of low order UXO clearance on
basking sharks are expected to be lower than high order impacts. Given the intermittent and
localised nature of UXO clearance and the precautionary nature of underwater noise modelling
for UXO impact ranges, the impact of disturbance is estimated to affect a very small proportion
of the population and is very unlikely to affect the population trajectory. Therefore, the
magnitude of the impact is assessed as Negligible.

Table 11.33 Predicted Impact of Disturbance to Marine Mammals From UXO Clearance Assuming a 5

km EDR

Species

Density
(animals/km?)

Number of
ERITMELS
disturbed

Percentage of
the Reference
Population

Percentage of
the UK
Reference
Population

Harbour porpoise 0.5444 43 0.01 0.03

0.2510 20 0.01 0.01

0.5985 47 0.01 0.03
White-beaked dolphin 0.2047 17 0.04 0.05

0.009 1 <0.01 <0.01

0.0799 7 0.01 0.02
Bottlenose Dolphin 0.116 (within 2 3° 1.14

km of the coast)

and 0.0023

(beyond)

0.0023 <1 0.01 0.01

0.001 <1 <0.01 <0.01
Risso’s dolphin 0.0702 6 0.04 0.06

0.0013 <1 <0.01 <0.01
Atlantic white-sided dolphin | 0.0100 <1 <0.01 0.01
Minke whale 0.0769 6 0.03 0.06

0.0419 4 0.02 0.03
Harbour Seal 0.000008 <1 <0.01 <0.01
Grey seal 0.004 <1 <0.01 <0.01

0.0195 2 0.02 0.02

5 Assuming a UXO detonation location with a maximum overlap with the 2 km from coast area.
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TTS as a Proxy

11.7.160 The predicted impact ranges for UXO clearance using TTS as a proxy for disturbance considering
the different charge weights and impact criteria are presented in Table 11.34 and the number of
animals predicted to experience TTS-onset from UXO clearance are presented in Table 11.35 and
Table 11.36.

11.7.161 When dealing with high-order UXO clearances, using a maximum charge of 907 kg, the furthest
distances at which disturbance effects are expected vary by species group, at approximately 120
km for LF cetaceans, 28 km for VHF cetaceans, 24 km for pinnipeds and 1.6 km for HF cetaceans.
However, the projected 120 km impact radius for minke whales is likely overestimated. Research
by Matei et al. (2024) suggests that noise levels above 180 dB are not exceeded beyond 20 km
from detonation points in real-world UXO events.

11.7.162 For all FHGs, the unweighted SPLyeak impact ranges are higher than the weighted SELss impact
ranges with the exception of LF cetaceans (minke whale) and seals, due to the sensitivity of their
hearing (Table 11.34).

11.7.163 Among all species assessed, minke whales were predicted to experience the greatest
disturbance, with an estimated 3,477 individuals potentially disturbed, representing 17.28% of
the CGNS MU and 33.80% of the UK MU (Table 11.36). Further, approximately 1,475 harbour
porpoise are expected to be disturbed, accounting for 0.43% of the NS MU and 0.92% of the UK
MU (Table 11.35). In addition, grey seals are also predicted to be disturbed, with around 36
individuals impacted, representing 0.56% of the East Scotland MU (Table 11.36). All other marine
mammal species have fewer than two individuals predicted to experience disturbance,
representing less than 0.01% of any relevant MU or UK MU.

11.7.164 For low-order clearances (0.25 kg) predicted disturbance ranges are up to 3.2 km for LF
cetaceans, 1.80 km for VHF cetaceans, 0.57 km for pinnipeds and 0.1 km for HF cetaceans (Table
11.34). A maximum of three minke whales (0.01% of the CGNS MU and 0.02% of the UK MU
populations) and seven harbour porpoise (<0.01% of both the NS MU and UK populations) are
predicted to experience disturbance and less than one individual for all other marine mammal
species(Table 11.35 and Table 11.36).

11.7.165 While high-order detonation represents the realistic worst-case scenario, in practise, low-order
clearance methods such as deflagration are expected to be used instead for UXO clearance.
These approaches are substantially less disruptive. Furthermore, Southall et al. (2007) noted that
using TTS onset levels as a proxy for behavioural disturbance is likely a conservative assumption.
TTS typically does not persist for an entire diel cycle and is unlikely to lead to lasting biological
effects. Therefore, estimates based on TTS thresholds potentially overstate the actual
behavioural impact on marine mammals.

11.7.166 The detonation of UXOs is anticipated to trigger a startle response in nearby marine mammals,
possibly followed by brief and temporary behavioural changes. However, these effects are
unlikely to result in broad-scale or sustained displacement. For most marine mammal species,
the proportion of their respective MUs predicted to be impacted is very small the behavioural
responses are expected to be short-lived and intermittent with temporary behavioural effects
that are unlikely to alter the population trajectory.
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11.7.167 As such, TTS impacts related to UXO clearance are considered Negligible for bottlenose dolphins,
white-beaked dolphins, Risso’s dolphins, Atlantic white-sided dolphin and harbour seal, each
with two or fewer individuals expected to be disturbed. For harbour porpoise, humpback whale
and grey seal, the impacts are characterised as Low, given the limited scale and transient nature
of the disturbance. For minke whales, whilst the predicted numbers are considered
precautionary, they suggest a higher proportion of the population could be temporarily
disturbed. Nevertheless, the impacts remain short-term and are not expected to change long-
term population trends. Given this, TTS effects from UXO clearance on minke whales are
assessed as Medium due to the relatively higher scale of potential disturbance.

11.7.168 As detailed in sections 11.7.87 to 11.7.90 and Volume 2, Chapter 10: Fish and Shellfish Ecology,
basking sharks are considered to be of low vulnerability, high recoverability and adaptability to
underwater noise impacts (mortality and auditory injury). The sensitivity of the receptor is Low.

141 of 336 ASPEN OFFSHORE WIND FARM

Revision: 01



CERULEAN GOBRe

WINDS APEMGroup

Table 11.34 Summary of Temporary Threshold Shift -onset Impact Ranges Used as a Proxy for Disturbance for UXO Detonation Using the Impulsive Noise
Criteria from Southall et al. (2019) for Marine Mammals

Charge TTS (unweighted SPLpeak) TTS (weighted SELss)
Weight (kg)

LF HF ‘ LF HF
Low order 320m 100 m 1.80 km 360 m 3.2 km <50m 750 m 570 m
(0.25 kg)
25 kg (+donor) | 1.5 km 490 m 8.5 km 1.6 km 29 km 150 m 2.4 km 5.2 km
55 kg (+donor) | 1.9 km 640 m 11 km 2.1km 41 km 210m 2.8 km 7.5 km
120 kg 2.5 km 830m 14 km 2.8 km 57 km 300 m 3.2 km 10 km
(+donor)
240 kg 3.2 km 1.0 km 18 km 3.5km 76 km 390 m 3.5km 14 km
(+donor)
525 kg 4.1 km 1.3 km 23 km 4.6 km 100 km 530m 4 km 19 km
(+donor)
698 kg 4.5 km 1.4 km 25 km 5.0 km 110 km 590 m 4.1 km 22 km
(+donor)
750 kg 4.6 km 1.5 km 26 km 5.1 km 110 km 600 m 4.2 km 22 km
(+donor)
907 kg 4.9 km 1.6 km 28 km 5.5 km 120 km 650 m 4.3 km 24 km
(+donor)
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Table 11.35 Predicted Impact of TTS-onset (unweighted SPLpeak) for Marine Mammals From UXO Clearance; # = Number of Animals Disturbed; % = the
Percentage of the Reference Population

Species Density Impact TTS-onset (unweighted SPLpeak)
(kar:l;”a's/ LowOrder 25kg+  55kg+ 120kg+ 240kg+ 525kg+ | 698kg+ 750kg+ | 907 kg+
(0.25 kg) donor donor donor donor donor donor donor Donor
Harbour 0.5444 # 6 124 207 336 555 905 1,069 1,157 1,341
porpoise %NSMU | <0.01 0.04 0.06 0.10 0.16 0.26 0.31 0.33 0.39
% UKMU | <0.01 0.08 0.13 0.21 0.35 0.57 0.67 0.72 0.84
0.2510 # 3 57 96 155 256 418 493 534 619
% NS MU | <0.01 0.02 0.03 0.04 0.07 0.12 0.14 0.15 0.18
% UKMU | <0.01 0.04 0.06 0.10 0.16 0.26 0.31 0.33 0.39
0.5985 # 7 136 228 369 610 995 1,176 1,272 1,475
% NS MU | <0.01 0.04 0.07 0.11 0.18 0.29 0.34 0.37 0.43
% UKMU | <0.01 0.09 0.14 0.23 0.38 0.62 0.74 0.80 0.92
White- 0.2047 # <1 <1 <1 <1 1 2 2 2 2
sz;:ﬂ (;\/;l SGNS <0.01 <0.01 <001 | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UKMU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.009 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.0799 <1 <1 <1 <1 <1 <1 <1 <1 1 1
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Species Density Impact TTS-onset (unweighted SPLpeak)
(ka”;ma's/ Low Order 25kg+  55kg+ 750kg+ | 907 kg +
m?) (0.25 kg) donor donor donor Donor
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Bottlenose | 0.116 # <1 <1 <1 <1 <1 1 1 1 1
Dolphi ithin 2
o'phin (within 2 o " vu | <0.01 0.04 0.07 0.11 0.16 0.27 0.32 0.36 0.41
km of the
coast) and
0.0023
(beyond)
0.0023 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% GNS <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
MU
% UKMU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.001 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% GNS <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
MU
% UKMU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Risso’s 0.0702 # <1 <1 <1 <1 <1 <1 <1 1 1
dolphin % CGNS | <0.01 <0.01 <001 | <001 <0.01 <0.01 <0.01 <0.01 <0.01
MU
% UKMU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01
0.0013 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% CGNS <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
MU
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Species Density Impact TTS-onset (unweighted SPLpeak)
(kar:l;”a's/ LowOrder 25kg+  55kg+ 120kg+ | 240kg+ 750kg+ | 907 kg +
(0.25 kg) donor donor donor donor donor Donor
% UKMU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Atlantic 0.0100 # <1 <1 <1 <1 <1 <1 <1 <1 <1
‘évc:i;;;ided <|>\/o/I SGNS <0.01 <0.01 <001 | <001 <0.01 <0.01 <0.01 <0.01 <0.01
% UKMU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Minke 0.0769 # <1 1 1 2 3 5 5 6 6
whale %CGNS | <0.01 <0.01 <001 | <001 0.01 0.02 0.02 0.03 0.03
MU
% UKMU | <0.01 <0.01 <0.01 <0.01 0.02 0.04 0.05 0.05 0.06
0.0419 # <1 <1 1 1 2 3 3 3 4
% NS MU | <0.01 <0.01 <0.01 <0.01 0.01 0.01 0.01 0.01 0.02
% UKMU | <0.01 <0.01 <0.01 <0.01 0.01 0.02 0.03 0.03 0.03
Harbour 0.000008 | # <1 <1 <1 <1 <1 <1 <1 <1 <1
Seal % ESSMU | <0.01 <0.01 <001 | <001 <0.01 <0.01 <0.01 <0.01 <0.01
Grey seal 0.004 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% ES SMU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.0195 # <1 <1 <1 <1 1 2 2 2 2
% ES SMU | <0.01 <0.01 <0.01 <0.01 0.01 0.02 0.02 0.03 0.03
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Table 11.36 Predicted Impact of TTS-onset (weighted SELs) for Marine Mammals From UXO Clearance; # = Number of Animals Disturbed; % = the Percentage
of the Reference Population

Species Density Impact TTS-onset (weighted SELss)
(animals/km?)
25kg+ 55kg+ 120 kg + 525 kg + 750 kg +
donor donor donor donor donor
Harbour 0.5444 # 1 10 14 18 21 28 29 31 32
porpoise % NS MU <0.01 <0.01 <0.01 0.01 0.01 0.01 0.01 0.01 0.01
% UK MU <0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02
0.2510 # 1 5 7 9 10 13 14 14 15
% NS MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.5985 # 2 11 15 20 24 31 32 34 35
% NS MU <0.01 <0.01 <0.01 0.01 0.01 0.01 0.01 0.01 0.01
% UK MU <0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02
White- 0.2047 # <1 <1 <1 <1 <1 <1 <1 <1 <1
beaked % CGNS <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
dolphin MU
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.009 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% CGNS <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
MU
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.0799 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% NS MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Bottlenose 0.116 (within 2 | # <1 <1 <1 <1 <1 <1 <1 <1 <1
Dolphin km of the % CESMU | <0.01 <0.01 0.01 0.01 0.02 0.05 0.06 0.06 0.07
coast) and
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Species Density TTS-onset (weighted SELss)
(animals/km?)
25kg+  55kg+ 525 kg + 750 kg +
donor donor
0.0023
(beyond)
0.0023 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% GNS MU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.001 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% GNS MU | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Risso’s 0.0702 # <1 <1 <1 <1 <1 <1 <1 <1 <1
dolphin % CGNS <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
MU
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.0013 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% CGNS <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
MU
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Atlantic 0.0100 # <1 <1 <1 <1 <1 <1 <1 <1 <1
white-sided % CGNS <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
dolphin MU
% UK MU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Minke whale | 0.0769 # 3 204 406 785 1,395 2,415 2,922 2,922 3,477
% CGNS 0.01 1.01 2.02 3.90 6.93 12.00 14.52 14.52 17.28
MU
% UK MU 0.02 1.97 3.95 7.63 13.56 23.47 28.40 28.40 33.80
0.0419 # 2 111 222 428 761 1,317 1,593 1,593 1,896
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Species Density TTS-onset (weighted SELss)
(animals/km?)
25 kg + 55 kg + 750 kg + | 907 kg +
donor donor donor Donor
% NS MU 0.01 0.55 1.10 2.13 3.78 6.54 7.92 7.92 9.42
% UK MU 0.01 1.08 2.15 4.16 7.39 12.79 15.48 15.48 18.42
Harbour Seal | 0.000008 # <1 <1 <1 <1 <1 <1 <1 <1 <1
% ES SMU <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Grey seal 0.004 # <1 <1 1 2 3 5 7 7 8
% ES SMU <0.01 0.01 0.01 0.02 0.04 0.07 0.10 0.10 0.11
0.0195 # <1 2 4 7 13 23 30 30 36
% ES SMU <0.01 0.03 0.05 0.10 0.19 0.35 0.47 0.47 0.56
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Auditory Injury - PTS
Marine Mammals

11.7.169 For marine mammals, hearing is a key sensory mechanism via which they negotiate the
underwater environment. It is essential for navigation, communication and locating prey
(Southall et al., 2007). The ecological consequences of PTS are uncertain, although loss of hearing
could affect key life functions such as communication, predator detection, foraging, mating and
maternal fitness, in turn, potentially causing a change in an individual’s heath or vital rates (Erbe
et al., 2018). Relating a potential loss of hearing to a biologically significant response is
challenging due to a paucity of empirical data. However, a potential consequence of a disruption
in key life functions is that the health of impacted individuals would deteriorate and potentially
lead to reduced birth rate in females and potentially mortality.

11.7.170 The primary acoustic energy produced by a high order detonation is below the region of greatest
sensitivity for harbour porpoise (VHF cetaceans), dolphin (HF cetaceans) and seal species (PCW)
(Southall et al., 2019), with most acoustic energy produced below a few hundred Hz, and
decreasing by around SEL 10 dB per decade above 100 Hz (von Benda-Beckmann et al., 2015;
Salomons et al., 2021). There is also a pronounced reduction in energy levels above 5-10 kHz
(von Benda-Beckmann et al., 2015; Salomons et al., 2021). Therefore, if PTS were to occur as a
result of UXO clearance, there would be little impact to vital rates in harbour porpoise (VHF
cetaceans), dolphin (HF cetaceans) and seal species (PCW).

11.7.171 Recent evidence has found that the sound produced during UXO high order detonation has lower
frequency components (<100 Hz) than previously assumed (Robinson et al., 2022). Therefore,
the primary acoustic energy produced by a high order detonation may not overlap with the
hearing sensitivity of LF cetaceans, such as minke and humpback whales, as previously thought.
Consequently, this assessment is likely to be overly precautionary for these species.

11.7.172 Comparison of high order detonation and low order deflagration methods for UXO clearance
found a substantial reduction in the sound produced with low order deflagration (Robinson et
al., 2020; Lepper et al., 2024). For low order deflagration, both peak SPL and SEL were around 20
dB lower than for the traditional high order detonation method (Lepper et al., 2024).

11.7.173 PTS is a permanent effect which cannot be recovered from. If PTS were to occur within this low
frequency range, it is unlikely that it would result in a significant impact on the vital rates of
harbour porpoise, dolphin and seal species. As a result, these species are considered to be of
reasonable adaptability, reasonable tolerance, have no recoverability, and are of very high value.
The sensitivity of these receptors is Low.

11.7.174 While also considering minke and humpback whale’s sensitivity to low frequency noise which
overlap with the detonation noise during UXO clearance, the species is considered to be of
reasonable adaptability, limited tolerance, have no recoverability, and are of very high value. The
sensitivity of the receptors is Medium. However, as discussed in paragraph 11.7.171, this
assessment is precautionary.
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Basking shark

11.7.175 As detailed in sections 11.7.87 to 11.7.90 and Volume 2, Chapter 10: Fish and Shellfish Ecology,
basking sharks are considered to be of low vulnerability, high recoverability and adaptability to
underwater noise impacts (mortality and auditory injury). The sensitivity of the receptor is Low.

Disturbance
Marine Mammals

11.7.176 JNCC (2020) guidance states that ‘a one-off explosion would probably only elicit a startle
response and would not cause widespread and prolonged displacement’. Each donation will be
of short-term duration; therefore, it is not expected that behavioural disturbance from a single
UXO detonation would cause a significant impact or result in any changes to the vital rates of
individuals.

11.7.177 Based on the above, all marine mammal receptors within this assessment are considered to be
of high adaptability, reasonable tolerance, have high recoverability, and are of very high value.
The sensitivity of these receptors is Low.

Basking Shark

11.7.178 As detailed in sections 11.7.87 to 11.7.90 and Volume 2, Chapter 10: Fish and Shellfish Ecology,
basking sharks are considered to be of low vulnerability, high recoverability and adaptability to
underwater noise, and are of very high value. Basking sharks are highly mobile and have a wide
distribution within Scottish waters. The sensitivity of the receptor is Low.

Significance of Effect

11.7.179 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors are presented in Table 11.37, Table 11.38, Table 11.39,
and Table 11.40.

11.7.180 The magnitude of impact is deemed to be Low for harbour porpoise, minke whale, humpback
whale and basking shark and negligible for other dolphin species and harbour and grey seals for
auditory injury from underwater noise from UXO clearance (Table 11.37). The sensitivity of the
receptor is Low for injury from underwater noise from UXO clearance, with the exception of the
minke and humpback whale and basking sharks which have Medium sensitivity to injury. The
effect will, therefore, be of Negligible significance for all species with the exception of minke
whale, humpback whale, harbour porpoise and basking shark which have Minor significance,
which is not significant in EIA terms.

11.7.181 The magnitude of impact is deemed to be Low for all species for disturbance from underwater
noise from high order UXO clearance, with the exception of bottlenose dolphins in the CES MU
for which the magnitude is determined to be Medium, and for harbour seals with Negligible
magnitude (Table 11.38). The sensitivity of all receptors is Low for disturbance from underwater
noise from high order UXO clearance. The effect will, therefore, be of Minor significance for all
species with the exception harbour seal which has Negligible significance, which is not significant
in EIA terms.
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The magnitude of impact is deemed to be Low for all species for disturbance from underwater noise
from low order UXO clearance, with the exception of bottlenose dolphins GNS MU, Atlantic white-
sided dolphin, harbour seals and basking sharks for which is Negligible (

11.7.182 Table 11.39). The sensitivity of all receptors is Low for disturbance from underwater noise from
UXO clearance. The effect will, therefore, be of Minor significance for all species with the
exception of bottlenose dolphin CES MU, Atlantic white-sided dolphin, harbour seal and basking
shark which have Negligible significance, which is not significant in EIA terms.

11.7.183 The magnitude of impact is deemed to be Negligible for all species for disturbance from
underwater noise using TTS as a Proxy, with the exception of harbour porpoise, humpback whale,
grey seal and basking sharks which is Low, as well as minke whale which is Medium (Table 11.40).
The sensitivity of all receptors is Low for disturbance from underwater noise from UXO clearance.
The effect will, therefore, be of Negligible significance for all species, with the exception of
harbour porpoise, minke whale, humpback whale, grey seal and basking shark for which is Minor,
which is not significant in EIA terms.

Table 11.37 Significance of Impact 2: Auditory Injury From Underwater Noise From UXO Clearance

Receptor Magnitude Sensitivity Significance

Harbour porpoise Low Low Minor
Bottlenose dolphin Negligible Low Negligible
Risso’s dolphin Negligible Low Negligible
Atlantic white-sided Negligible Low Negligible
dolphin

White-beaked dolphin | Negligible Low Negligible
Minke whale Low Medium Minor
Humpback whale Low Medium Minor
Harbour seal Negligible Low Negligible
Grey seal Negligible Low Negligible
Basking shark Low Low Minor

151 of 336 ASPEN OFFSHORE WIND FARM

Revision: 01



CERULEAN GORe

WINDS APEMGroup

Table 11.38 Significance of Impact 2: Disturbance From Underwater Noise From High Order UXO
Clearance

Receptor ‘ Magnitude Sensitivity Significance
Harbour porpoise Low Low Minor
Bottlenose dolphin Medium Low Minor
CES MU

Bottlenose dolphin Low Low Minor
GNS MU

Risso’s dolphin Low Low Minor
Atlantic white-sided Low Low Minor
dolphin

White-beaked dolphin | Low Low Minor
Minke whale Low Low Minor
Humpback whale Low Low Minor
Harbour seal Negligible Low Negligible
Grey seal Low Low Minor
Basking shark Low Low Minor

Table 11.39 Significance of Impact 2: Disturbance From Underwater Noise From Low Order UXO
Clearance

Receptor Magnitude Sensitivity Significance
Harbour porpoise Low Low Minor
Bottlenose dolphin Low Low Minor

CES MU

Bottlenose dolphin Negligible Low Negligible
GNS MU

Risso’s dolphin Low Low Minor

Atlantic white-sided Negligible Low Negligible
dolphin

White-beaked dolphin | Low Low Minor
Minke whale Low Low Minor
Humpback whale Low Low Minor
Harbour seal Negligible Low Negligible
Grey seal Low Low Minor
Basking shark Negligible Low Negligible
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Table 11.40 Significance of Impact 2: Disturbance From Underwater Noise Using TTS as a Proxy

Sensitivity Significance

Harbour porpoise Low Low Minor
Bottlenose dolphin Negligible Low Negligible
CES MU

Bottlenose dolphin Negligible Low Negligible
GNS MU

Risso’s dolphin Negligible Low Negligible
Atlantic white-sided Negligible Low Negligible
dolphin

White-beaked dolphin | Negligible Low Negligible
Minke whale Medium Low Minor
Humpback whale Low Low Minor
Harbour seal Negligible Low Negligible
Grey seal Low Low Minor
Basking shark Low Low Minor

Secondary Mitigation and Residual Effect

11.7.184 The significance of the effect from injury and disturbance to marine mammals and basking sharks
from underwater noise from UXO clearance is not significant EIA terms. Therefore, no additional
mitigation to the embedded commitments already identified in Table 11.16 are considered
necessary. No ecological significant adverse residual effects have been predicted in respect of
marine mammals and basking sharks.

EPS Consideration

11.7.185 The Applicant will provide an EPS risk assessment for injury and disturbance from UXO clearance
at the post consent stage, once final UXO parameters are confirmed. It is expected that, with the
commitment to a UXO MMMP (C-OFF-41) to reduce the auditory injury to Negligible levels, no
EPS will be injured, and therefore an EPS licence for injury is unlikely to be required. For
disturbance, the impact assessment has concluded that disturbance from UXO clearance will not
be detrimental to maintaining the species at FCS, meeting the EPS test 3. It is expected that an
EPS licence for disturbance might be required.

Impact 3: Injury and Disturbance From Underwater Noise From Geophysical Surveys

11.7.186 Pre-construction and construction geophysical equipment could include any or all of the
following:

= SBPisatype of geophysical survey equipment which utilises low or high frequency sound pulses
to penetrate the sea floor and create detailed images of sub-surface layers, identifying different
strata encountered in the shallow sediments. Low frequency sound pulses can penetrate
deeper though subsurface sediment before being reflected, producing low resolution data.
High frequency pulses have a shallower penetration depth but produce higher resolution data.
The sound pulses produced by SBP have very strong directivity.
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= MBES is a geophysical survey system used for collecting detailed topographical data of the
seabed. It emits acoustic waves in a fan shape beneath its transceiver. The time taken for sound
waves to reflect off the seabed and return to the transmitter is used to calculate water depth,
in turn, allowing for high-resolution mapping of the seafloor. High frequency systems provide
more detailed images; however they are limited in their depth range. Low frequency systems
can be used to map deeper water but produce lower resolution images. The sound pulses
produced by MBES have very strong directivity.

= SSS surveys are used to determine sediment characteristics and seabed features, providing
detailed imagery of the seabed. Surveys use conical or fan-shaped sound pulses and create
detailed images based on the intensity of echoes received from the seabed. SSS is typically
towed behind the vessel on an armoured tow cable. However, some models may be pole
mounted on the side of the vessel. The sound pulses produced by SSS have very strong
directivity.

= USBLis a method of underwater acoustic positioning by which an acoustic pulse is transmitted
from the transceiver to the subsea transponder, which responds with its own acoustic pulse.
The pulse is detected by the transceiver and the time from transmission of the initial pulse is
measured by the USBL system and converted into a range. USBL systems are used during
sampling activities to obtain accurate equipment positioning.

= UHRS sparkers are a small seismic source used to carry out a seismic survey which can be
described as a towed unit containing a cluster of electrodes. A high voltage impulse is
discharged from the electrode tips, heating the surrounding sea water and generating a rapidly
expanding steam bubble, resulting in an acoustic impulse (Hartley Anderson Ltd, 2020). UHRS
sparkers have less directionality than other SBPs, however they are still omnidirectional
towards the sea floor.

11.7.187 The exact equipment to be deployed during the site surveys are yet to be confirmed, therefore
examples of the different survey equipment and expected source levels are presented in Table
11.41.

11.7.188 Underwater noise has the potential to impact marine mammals if the frequency is within their
hearing range (Table 11.12) and the sound levels are greater than the relevant thresholds for the
FHG in which the species is categorised (Table 11.41; Southall et al., 2019).
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Table 11.41 Comparison of Survey Equipment Typical Source Level and Frequency Range with Hearing Ranges of Marine Mammals
e pical Source Level (dB re pected Freque Range Overlap earing
gquipme Pa 0
LF HF | VHF | PCW
SBP 185-250 (SPLpeak) (dependent on equipment type) (Hartley | 100 Hz — 22 kHz (Hartley Anderson, 2020) | Yes | Yes | Yes Yes
Anderson, 2020)
174-247 (SPLims) (dependent on equipment type) (NOAA,
2019)
MBES 200-240 (SPLpeak) (Hartley Anderson, 2020) 200 - 400 kHz (Hartley Anderson, 2020) No | No No No
SSS 210 (SPLpeak) (Crocker and Fratantonio, 2016, Crocker et al., | 300 kHz — 900 kHz (Crocker and No | No No No
2019) Fratantonio, 2016, Crocker et al., 2019)
USBL 188-204 (SPLims) (NOAA, 2019) 17 kHz — 50 kHz (NOAA, 2019) Yes | Yes | Yes Yes
UHRS sparker 200-226 (SPLgeak) (Hartley Anderson, 2020) 100 Hz — 5 kHz (Hartley Anderson, 2020) Yes | Yes | Yes Yes
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Magnitude of Impact

Auditory Injury — PTS
Marine Mammals

SBP

11.7.189 For all marine mammal species, source levels exceed the PTS-onset thresholds and therefore,
these species are at risk of auditory injury. However, the spatial extent of this impact is likely to
be very small. Underwater noise modelling carried out by BEIS (2020) for SBPs across three
locations found that the onset of PTS could occur within 23 m of the SBP for harbour porpoise.
Underwater noise modelling conducted for the Green Volt OWF determined a maximum impact
range of 330 m for VHF cetaceans, with the lowest impact of 120 m for LF cetaceans and
pinnipeds (Green Volt, 2023), while Arklow Bank Wind Park 2 estimated 517 m for VHF cetaceans
and 68 m for LF cetaceans (Seiche Ltd, 2022).

11.7.190 The impact of PTS-onset from SBP is considered of local spatial extent, short term duration,
intermittent and to affect a very small proportion of the population, although auditory injury is
expected to have a permanent change to the receptor. In addition, the implementation of the
embedded commitments of MMMP and MMOb will minimise the risk of PTS and as a minimum
adhere to JNCC guidelines (JNCC, 2017). Therefore, the magnitude of the impact is assessed as
Negligible for all marine mammal species.

MBES

11.7.191 The frequency range of the sound produced by MBES is outside the generalised hearing range of
all marine mammal receptors (Table 11.12). JNCC (2017) do not advise that mitigation to avoid
injury is necessary in shallow waters (less than 200 m), which is the case of the Proposed
Development.

11.7.192 As stated in paragraph 11.7.186, the sound pulses produced by MBES have very strong
directivity. This means that an individual would need to be within the beam of the sound source
for injury to occur.

11.7.193 The impact is therefore predicted to be of local spatial extent, short term duration and
intermittent. As a result of this, and with frequencies expected to be outside of the hearing range
of receptors, the magnitude for marine mammal receptor species is assessed as Negligible.

SSS

11.7.194 The frequency range of the sound produced by SSS is outside the generalised hearing range of
all marine mammal receptors (Table 11.12).

11.7.195 EPS guidance by JNCC et al. (2010) on the use of SSS states that ‘this type of survey is of a short-
term nature and results in a negligible risk of an injury or disturbance offence (under the
regulations)’. Furthermore, despite sound output levels of SSS being relatively high, the
intermittent nature of the noise produced by SSS results in lower noise doses than would occur
for continuous signals (DECC, 2011). As stated in paragraph 11.7.186, the sound pulses produced
by SSS have very strong directivity. This means that an individual would need to be within the
beam of the sound source for injury to occur.
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11.7.196 The impact is therefore predicted to be of local spatial extent, short term duration and
intermittent. As a result of this, and in line with JNCC guidelines (JNCC et al., 2019), the
magnitude for all marine mammal receptor species is assessed as Negligible.

USBL

11.7.197 The source levels produced by USBL are below the PTS-onset thresholds for LF cetaceans, HF
cetaceans and PCW. Given this, there is no risk of auditory injury (PTS) by this equipment.
Therefore, the magnitude for LF cetaceans, HF cetaceans and PCW is assessed as Negligible.

11.7.198 For VHF cetaceans (harbour porpoise), source levels exceed the PTS-onset thresholds and
therefore, these species are at risk of auditory injury. However, source levels only exceed the
minimum threshold for PTS-onset by 2 dB. NMFS (2020) has determined that USBL is unlikely to
lead to incidental take. As such, auditory injury to harbour porpoise is highly unlikely.

11.7.199 The impact of PTS-onset from USBL is considered of local spatial extent, short term duration,
intermittent and to affect a very small proportion of the population. Therefore, the magnitude
of the impact is assessed as Negligible for VHF cetaceans.

UHRS Sparker

11.7.200 The source levels produced by UHRS sparkers are below the PTS-onset thresholds for HF
cetaceans (all dolphin species). As such, there is no risk of auditory injury (PTS) to any of the
dolphin receptor species. Therefore, the magnitude for all dolphin receptor species is assessed
as Negligible.

11.7.201 For all other marine mammal species, source levels exceed the PTS-onset thresholds and
therefore, these species are at risk of auditory injury. As described in paragraph 11.7.186, while
UHRS sparkers have less directionality than other SBPs, they are still omnidirectional towards the
sea floor. Therefore, the impact of auditory injury as a result of UHRS sparkers is likely to occur
over a small spatial extent.

11.7.202 Despite the duration and extent of the impact being predicted to be short-term and high
localised, with auditory injury being deemed unlikely to occur, the risk of auditory injury to a
small number of individuals cannot be excluded. Therefore, the magnitude of the unmitigated
impact has been assessed as Low for all other marine mammal receptor species.

11.7.203 With the implementation of the embedded commitment of a MMMP (C-OFF-19), the magnitude
of the impact will be reduced to Negligible for all other marine mammal receptor species.

Basking Sharks

11.7.204 The hearing sensitivity of sharks is limited to low frequency sounds (between 20 Hz and 1,500
Hz) peaking between 200 and 600 Hz, depending on the species (Carroll et al., 2016 and Chapuis
et al., 2019). There is limited information on sound detection in basking sharks and no direct
evidence of sound causing mortality or stress (Wilson et al., 2021).

11.7.205 The peak hearing sensitivity of elasmobranchs is below the frequencies emitted by all geophysical
equipment, with only an overlap on the higher range of hearing for SBP (Table 11.41). Therefore,
it is very unlikely that basking sharks will hear the underwater sound produced by the survey
equipment. As such, auditory injury is highly unlikely.
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11.7.206 The impact of mortality, injury and TTS from all survey equipment is considered of local spatial
extent, short term duration, intermittent and to affect a very small proportion of the population.
Therefore, the magnitude of the impact is assessed as Negligible for basking sharks.

Disturbance
Marine Mammals

SBP

11.7.207 INCC et al. (2010) states that the sound energy generated by SBP will be directed downwards to
the seabed and that it has a very short duration on a moving source. As the lower frequencies
overlap with the hearing range of marine mammals they have the potential to cause short-term
impacts on behaviour such as avoidance (JNCC et al. 2010). BEIS (2020) predicted a maximum
impact range of 2.5 km for behavioural disturbance for harbour porpoises and that there is a low
risk of disturbance. In addition, JNCC guidance for assessing disturbance against Conservation
Objectives of harbour porpoises SACs recommends a 5 km EDR for other geophysical surveys. As
there is no EDR recommendation for other species the 5 km EDR is followed for them.

11.7.208 Therefore, the impact of disturbance to all marine mammal species from SBP is considered to
result in a small proportion of the population affected, it is reasonably expected to occur, have
intermittent and reversible consequences, and is very unlikely to affect the population trajectory.
Therefore, the magnitude of impact is assessed Low for all marine mammal species.

MBES and SSS

11.7.209 MBES and SSS operate at frequencies in the higher end of the frequency range and therefore fall
outside of the hearing range of marine mammal receptor species (JNCC, 2017). EPS guidance by
IJNCC et al. (2010) on the use of SSS states that ‘this type of survey is of a short-term nature and
results in a negligible risk of an injury or disturbance offence (under the regulations)’ and that
MBES is unlikely to cause any disturbance. As a result, there is no potential for disturbance to
occur for any of the marine mammal receptor species. Therefore, the magnitude of the impacts
is assessed as Negligible.

11.7.210 USBL

11.7.211 Pace et al. (2021) conducted a sound verification study which demonstrated that the potential
for behavioural disturbance within a limited spatial extent (i.e. few hundred meters). The low
noise frequency sound emissions generated by USBL are within the hearing range of marine
mammals. Therefore, there is the potential to illicit a disturbance response in animals that are
present during the surveys.

11.7.212 The impact of disturbance to all marine mammal species from USBL is considered to result in a
small proportion of the population affected, it is reasonably expected to occur, have intermittent
and reversible consequences, and is very unlikely to affect the population trajectory. Therefore,
the magnitude of impact is assessed Low for all marine mammal species.
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UHRS Sparker

11.7.213 UHRS may be audible to marine mammals as it overlaps with their hearing range and therefore
there might be a potential for disturbance. As the majority of acoustic energy will be directed at
the seabed rather, the impacts of noise emissions and therefore disturbance on nearby marine
mammals will be reduced. UHRS is designed to have a highly focused beam that aims directly at
the seabed, meaning there is limited horizontal transmission of noise and potential for
disturbance.

11.7.214 The impact of disturbance to all marine mammal species from UHRS sparker is considered to
result in a small proportion of the population affected, it is reasonably expected to occur, have
intermittent and reversible consequences, and is very unlikely to affect the population trajectory.
Therefore, the magnitude of impact is assessed Low for all marine mammal species.

Basking Sharks

11.7.215 The hearing sensitivity of sharks is limited to low frequency sounds (between 20 Hz and 1,500
Hz) peaking between 200 and 600 Hz, depending on the species (Carroll et al., 2016 and Chapuis
et al., 2019). There is limited information on sound detection in basking sharks and no direct
evidence of sound causing mortality or stress (Wilson et al., 2020).

11.7.216 The peak hearing sensitivity of elasmobranchs is below the frequencies emitted by all geophysical
equipment, with only an overlap on the higher range of hearing for SBP (Table 11.41). Therefore,
it is very unlikely that basking sharks will hear the underwater sound produced by the survey
equipment. As such, disturbance is highly unlikely.

11.7.217 The impact of disturbance from all survey equipment is considered of local spatial extent, short
term duration, intermittent and to affect a very small proportion of the population. Therefore,
the magnitude of the impact is assessed as Negligible for basking sharks.
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Sensitivity of Receptor

Auditory Injury — PTS
Marine Mammals

11.7.218 There is currently limited information available of the impacts of geophysical surveys to marine
mammals, with most available studies focussing on the impact of seismic airguns.. The ecological
consequences of PTS are uncertain, although loss of hearing could affect key life functions such
as communication, predator detection, foraging, mating and maternal fitness, in turn, potentially
causing a change in an individual’s heath or vital rates (Erbe et al., 2018). Relating a potential loss
of hearing to a biologically significant response is challenging due to a paucity of empirical data.
However, a potential consequence of a disruption in key life functions is that the health of
impacted individuals would deteriorate and potentially lead to reduced birth rate in females and
potentially mortality.

11.7.219 Studies suggest that harbour porpoises exposed to such noise sources would likely move away
from the source, leaving the impact range of PTS-onset (Hermannsen et al., 2015). Furthermore,
it is expected that increased vessel presence in the vicinity will act as a deterrent to harbour
porpoise, reducing the risk of auditory injury (Benhemma-Le Gall et al., 2023). Therefore, it is
highly unlikely that harbour porpoise will be present in the immediate vicinity at the start of any
survey activity. A study by Lucke et al. (2009) indicated that TTS could be induced in harbour
porpoise at 350 m when exposed to an airgun impulse at a peak pressure of 200 dBpk-pkre 1 uPa
with corresponding SEL of 164.5 dB re pPa%) in shallow waters (approximately 4 m), however
this study is highly conservative as it assumes that the animal would remain stationary
throughout the exposure.

11.7.220 While PTS is a permanent effect which cannot be recovered from, the most likely response of a
marine mammal to noise levels that could induce TTS is to flee the area (Southall et al., 2007).
Therefore, animals exposed to these noise levels that could induce TTS are likely to actively avoid
hearing damage by moving away from the source.

11.7.221 Although there is limited information available for the impacts of underwater noise from
geophysical surveys on marine mammals , considering the evidence available it is unlikely that
PTS and TTS from geophysical surveys would significantly impact the survival of reproductive
rates of marine mammal species in this assessment.

11.7.222 Based on the above, all marine mammal receptors within this assessment are considered to be
of high adaptability, reasonable tolerance, have between no and full recoverability, and are of
very high value. The sensitivity of the receptors is Low.

Basking Shark

11.7.223 As detailed in paragraphs 11.7.87 to 11.7.90, basking sharks are considered to be of low
vulnerability, high recoverability and adaptability to underwater noise (when considering
mortality, injury and TTS), and are of very high value. Basking sharks are highly mobile and have
a wide distribution within Scottish waters. The sensitivity of the receptor is Low.
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Disturbance
Marine Mammals

11.7.224 There is currently limited information available on the impacts of behavioural disturbance from
geophysical surveys to marine mammals, with most available studies focussing on the impact of
seismic airguns.

11.7.225 Analysis of MMOb reports from 201 seismic surveys between 1997 and 2000, suggests that that
small cetaceans (including harbour porpoise) have a tendency to swim away from seismic airguns
or tend to avoid survey vessels when airguns are firing up to a distance of ~1 km away (Stone,
2003). Small cetaceans were also observed swimming faster during periods of shooting (Stone,
2003). Thompson et al. (2013) observed short-term disturbance of harbour porpoise in response
to a seismic survey in the North Sea. However, this did not lead to long-term displacement of
harbour porpoises as animals were typically detected again in the vicinity within a few hours
following the survey works. In addition, the time between the conclusion of survey works and
the next porpoise detection decreased over the 10-day survey period. Similarly, Hoekendijk et
al. (2018) concluded that short-term, irregular disturbance events are unlikely to significantly
affect the energetic status of harbour porpoise, particularly where surveys are conducted in
shallow waters where sound cannot propagate as far.

11.7.226 Acoustic data collected by Pirotta et al. (2014) showed that harbour porpoise that remained in
the seismic survey impact area reduced their echolocation activity by 15% during the survey. This
may be indicative of changes to foraging or social behaviour (van Beest et al., 2018).

11.7.227 For Risso’s dolphins, no response was observed to seismic airguns (Stone et al., 2017) or
simulated military sonar (Southall et al., 2011). During controlled experiments where Risso’s
dolphin were exposed to simulated military sonar (received levels between 100-140 dB re 1uPa
SPLrms), no clear behavioural response was recorded (Southall et al., 2011).

11.7.228 However, a study on minke whale investigating the impacts of exposure to naval sonar (with
acoustic characteristics of 1.3 — 2 kHz to a maximum SL of 214dB re 1puPa @ 1 m) found that
these whales increased their swimming speeds to avoid the sound source (Kvadsheim et al,,
2017). In turn, an increase in metabolic rates associated with avoidance behaviour such as
fleeing, could have implications on energy expenditure and survival for individuals (Kvadsheim et
al., 2017).

11.7.229 A study conducted on humpback whales during their southward migration off eastern Australia
observed no abnormal behaviour to suggest signs of stress when seismic airguns were fired
(Dunlop etal., 2017). Exposure to airguns was found to reduce dive time and increase respiration
(blow) rate when compared to when no airguns or vessels were present, however, these changes
were also observed when vessels towing inactive airguns were present. Therefore, these
behavioural changes may be in response to vessel presence rather than exposure to airguns.
Despite this, behavioural changes were considered to be mild and were still within their normal
behavioural repertoire. Displacement of humpback whales as a result of active airguns also
occurred, with some deviations in migration course being recorded.
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11.7.230 Very limited data on the effects of seismic airguns on seals currently exists. However, studies on
the behavioural effects of other impulsive noise sources to seals have shown varying responses
in grey seals. During pile driving, many grey seals were frequently recorded changing behaviour
from foraging to horizontal movement; altering surfacing and diving behaviour, and changing
direction (Aarts et al.,, 2018). However, in other cases, no such changes were observed. A
telemetry study during piling in southeast England found that harbour seals within the area
returned to usage levels similar to that of non-piling periods within two hours of cessation of the
piling activity, suggesting that displacement was short-term (Russell et al., 2016). Seals are
generally considered to be relatively adaptable due to their generalist diets, wide foraging
ranges, and adequate fat stores. This enable them to compensate for lost foraging opportunities
as a result of disturbance, with impacts to vital rates being highly unlikely (Booth et al., 2019;
Smout et al., 2014; Stansbury et al., 2015).

11.7.231 There is limited information available for the impacts of underwater noise from geophysical
surveys on marine mammals therefore considering the evidence available. all marine mammal
receptors within this assessment are considered to be of high adaptability, reasonable tolerance,
high recoverability, and of very high value. The sensitivity of the receptors is Low.

Basking Shark

11.7.232 As detailed in paragraphs 11.7.87 to 11.7.90, basking sharks are considered to be of low
vulnerability, high recoverability and adaptability to underwater noise, and are of very high value.
Basking sharks are highly mobile and have a wide distribution within Scottish waters. The
sensitivity of the receptor is Low.

Significance of Effect

A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors are presented in Table 11.42 and

11.7.233 Table 11.43.

11.7.234 The magnitude of impact is deemed to be Negligible for all marine mammals and basking sharks
for injury from underwater noise from geophysical surveys (Table 11.42). The sensitivity of the
receptor is Low for injury from underwater noise from geophysical surveys. The effect will,
therefore, be of Negligible significance, which is not significant in EIA terms.

The magnitude of impact is deemed to be Low for SBP, USBL and UHRS for all marine mammals, and
Negligible for basking sharks for disturbance from underwater noise from geophysical surveys (

11.7.235 Table 11.43). The magnitude of impact is deemed to be Negligible for MBES and SSS for all marine
mammals and basking sharks for disturbance from underwater noise from geophysical surveys.
The sensitivity of the receptor is Low for disturbance from underwater noise from geophysical
surveys. The effect will, therefore, be of Negligible significance for MBES and SSS and Minor
significance for SBP, USBL and UHRS for all receptors with the exception of basking sharks which
has Negligible significance. Both Minor and Negligible significance, are not significant in EIA
terms.
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Table 11.42 Significance of Impact 3: Injury From Underwater Noise From Geophysical Surveys

Receptor Magnitude ‘ Sensitivity Significance
Harbour porpoise Negligible Low Negligible
Bottlenose dolphin Negligible Low Negligible
Risso’s dolphin Negligible Low Negligible
Atlantic white-sided Negligible Low Negligible
dolphin

White-beaked dolphin Negligible Low Negligible
Minke whale Negligible Low Negligible
Humpback whale Negligible Low Negligible
Harbour seal Negligible Low Negligible
Grey seal Negligible Low Negligible
Basking shark Negligible Low Negligible

Table 11.43 Significance of Impact 3: Disturbance From Underwater Noise From Geophysical Surveys

Receptor Magnitude Sensitivity Significance

SBP, USBL, MBES and SBP, USBL, MBES and
UHRS SSS UHRS SSS

Harbour Low Negligible Low Minor Negligible
porpoise

Bottlenose Low Negligible Low Minor Negligible
dolphin

Risso’s dolphin Low Negligible Low Minor Negligible
Atlantic white- Low Negligible Low Minor Negligible
sided dolphin
White-beaked Low Negligible Low Minor Negligible
dolphin

Minke whale Low Negligible Low Minor Negligible
Humpback whale | Low Negligible Low Minor Negligible
Harbour seal Low Negligible Low Minor Negligible
Grey seal Low Negligible Low Minor Negligible
Basking shark Negligible Negligible Low Negligible Negligible
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Secondary Mitigation and Residual Effect

11.7.236 The significance of the effect from injury and disturbance to marine mammals and basking sharks
from underwater noise from geophysical surveys is not significant EIA terms. Therefore, no
additional mitigation to the embedded commitments already identified in Table 11.16 are
considered necessary. No ecological significant adverse residual effects have been predicted in
respect of marine mammals and basking sharks.

EPS Consideration

11.7.237 The Applicant will provide an EPS risk assessment for injury and disturbance from geophysical
surveys at the post consent stage, once final geophysical survey parameters are confirmed. It is
expected that, with the commitment to a MMMP (C-OFF-19) to reduce the auditory injury to
Negligible levels, no EPS will be injured, and therefore an EPS licence for injury is unlikely to be
required. For disturbance, the impact assessment has concluded that disturbance from
geophysical surveys will not be detrimental to maintaining the species at FCS, meeting the EPS
test 3. It is expected that an EPS licence for disturbance might be required.

Impact 4: Injury and Disturbance From Underwater Noise From Other Construction Activities
Magnitude of Impact

11.7.238 The Proposed Development will require other construction activities such as trenching, rock
placement), cable laying, dredging (backhoe and suction) and suction anchor installation.

Auditory Injury

11.7.239 Continuous noise from other construction activities generally considered to be very unlikely to
result in PTS in marine mammals due to its non-impulsive nature, and the fact that it is likely to
be dominated by noise produced by the vessels from which installation takes place. This is
supported by the results presented in Volume 3, Appendix 3.1: Underwater Noise Technical
Report, which estimates the impact ranges for vessels both large and medium to be less than
100 m for marine mammals.

11.7.240 Underwater noise modelling was undertaken using the Southall et al. (2019) non-impulsive
thresholds (weighted SEL.ym), in the absence of specific guidance on the PTS-onset thresholds for
noise impacts from non-piling noise. Further details on the modelling are included in Volume 3,
Appendix 3.1: Underwater Noise Technical Report. It is worth noting that the model used does
not specify ranges below 100 m for SELc;m and below 50 m for SPLgeak due to complex noise fields
at these distances from the pile and therefore it is likely that ranges will be smaller than these.

11.7.241 For all construction activities (Table 11.44), the PTS-onset impact range is <100 m for all marine
mammal species. The only exception is for suction anchor installation, which has an impact of
130 m for low frequency cetaceans (i.e. minke whale) and 1.1 km for very high frequency
cetaceans (i.e. harbour porpoises).

11.7.242 There are no impact ranges for basking sharks (Group 1 species), as they don’t experience PTS.
The only impacts provided for fish with swim bladders and these are <50 m.
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Table 11.44 Predicted Impact Ranges for Auditory Injury for Marine Mammals Assuming a Fleeing
Receptor

LF HF VHF PCW
Cetaceans Cetaceans Cetaceans

Cable laying <100 m <100 m <100 m <100 m
Trenching <100 m <100 m <100 m <100 m
Dredging <100 m <100 m <100 m <100 m
Drilling <100 m <100 m <100 m <100 m
Rock placement <100 m <100 m <100 m <100 m
Suction anchor installation 130 m <100 m 1.1 km <100 m

11.7.243 The impact is therefore predicted to be of local spatial extent, short term duration, intermittent
and have a low risk. The impact is expected to affect a small proportion of the population, which
is unlikely to alter the population trajectory. Therefore, the magnitude of impact is assessed as
Negligible for all species assessed.

Disturbance

11.7.244 The main energy of noise from other construction activities is largely below 1 kHz, which is within
the peak hearing range of minke whales but outside of the peak hearing sensitivity of porpoise,
dolphin and seal species. Fixed EDRs are advised within JNCC (2020) guidance to account for radii
of effect from noise impacts generated by pin-piling, conductor piling, piling under noise
abatement and geophysical surveys. These distances account for the main impact ranges found
within a variety of studies, but they do not account for all deterrence or disturbance in the
associated area nor represent the limit at which effects can be detected. None of the
recommended EDRs accounts for non-impulsive sound sources, which would have a lower
impact radius than any geophysical surveys, with respect to underwater noise.

11.7.245 In the absence of an EDR for other noise sources, the precautionary EDR of 5 km for ‘other
geophysical surveys’ was applied for all marine mammal receptors in this assessment, as there is
potential to disturb and/or displace marine mammal receptors within the Proposed
Development, due to noise disturbance during the construction phase of the Proposed
Development.

11.7.246 Considering this, the estimated area of disturbance as a result of other activities was estimated
to be 78.54 km?, which is considered to be small given the anticipated local spatial range of
impact for disturbance. The impact would also be expected to be temporary.

11.7.247 When considering noise from other (non-piling) construction activities, it is likely to be similar to
the ambient noise level (Merchant et al., 2016). In addition, it is likely any disturbance impact will
be primarily dominated by underwater noise from vessels for non-piling works.

165 of 336 ASPEN OFFSHORE WIND FARM

Revision: 01



QO e GoBe

11.7.248 In view of the low risk of any adverse impact being anticipated, the impact of disturbance from
other construction activities is considered to result in a small proportion of the population
affected. Any change in behaviour and/or distribution are expected to be intermittent and
temporary and unlikely to affect the population trajectory. Therefore, the magnitude of
disturbance from other construction activities is assessed as Low for all marine mammal species
assessed.

Basking Shark

11.7.249 When considering noise from other (non-piling) construction activities, it is likely to be similar to
the ambient noise level (Merchant et al., 2016). In addition, it is likely any disturbance impact will
be primarily dominated by underwater noise from vessels for non-piling works.

11.7.250 In view of the low risk of any adverse impact being anticipated, the impact of disturbance from
other construction activities is considered to result in a small proportion of the population
affected. Any change in behaviour and/ or distribution are expected to be intermittent and
temporary and unlikely to affect the population trajectory. Therefore, the magnitude of
disturbance from other construction activities is assessed as Low for basking shark.

Sensitivity of Receptor

Auditory Injury — PTS
Marine Mammals

11.7.251 Non-piling construction activities such as cable plough, dredging, trenching, jetting, drilling,
mechanical cutting and rock placement produce a continuous and non-impulsive noise which is
generally considered to be very unlikely to result in PTS in marine mammals. According to the
MMO (2015), the main energy of non-piling construction activities such as dredging, trenching,
drilling and cable installation, is listed as being below 1 kHz. This is within the estimated peak
sensitivity range of minke and humpback whales but out of the peak hearing ranges of harbour
porpoise (VHF cetaceans), dolphin (HF cetaceans) and seal species (PCW).

11.7.252 If PTS were to occur as a result of these construction activities, there would be little impact to
vital rates in harbour porpoise (VHF cetaceans), dolphin (HF cetaceans) and seal species (PCW),
as the hearing sensitivity of these receptors is relatively poor below 1 kHz (Southall et al., 2019).

11.7.253 Cetaceans with a low frequency hearing range, such as minke whales and humpback whales
(Southall et al., 2019), are likely to be more sensitive to PTS if it were to occur. Communication
signals between minke whales have been found to be below 2 kHz (Edds-Walton, 2000; Mellinger
et al., 2000; Gedamke et al., 2001; Risch et al., 2013; 2014). While knowledge about the hearing
range of baleen whales is not fully understood, it is assumed that the hearing frequency ranges
of cetaceans are similar to the sounds they produce (White and Todd, 2024). Tubelli et al. (2012)
estimated the hearing frequency range in minke whales to be approximately between 30 Hz and
7.5 kHz or between 100 Hz and 25 kHz depending on the stimulation location. The estimated
hearing frequency range in humpback whales has been estimated as approximately between 15
Hz and 3 kHz or between 200 Hz and 9 kHz depending on simulation location (Tubelli et al., 2018).
As demonstrated by the above studies, the hearing ranges of these receptors are more likely to
overlap with the non-impulsive noise produced during these construction activities.
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11.7.254 PTS is a permanent effect which cannot be recovered from. While also considering harbour
porpoise, dolphin and seal species’ sensitivity to low frequency noise, these species are
considered to be of high adaptability, high tolerance, have no recoverability, and are of very high
value. The sensitivity of these receptors is Low.

11.7.255 While for minke and humpback whale considering their sensitivity to low frequency noise, the
species are considered to be of high adaptability, reasonable tolerance, have no recoverability,
and are of very high value. The sensitivity of the receptors is Medium.

Basking Shark

11.7.256 As detailed in sections 11.7.87 to 11.7.90, basking sharks are considered to be of low
vulnerability, high recoverability and adaptability to underwater noise, and are of very high value.
Basking sharks are highly mobile and have a wide distribution within Scottish waters. The
sensitivity of the receptor is Low.

Disturbance

11.7.257 Limited information is currently available regarding the sensitivity of marine mammals to other
construction activities such as cable plough, dredging, trenching, jetting, drilling, mechanical
cutting and rock placement, with studies currently available primarily focusing on the impact of
disturbance from dredging. These studies have confirmed that underwater noise from
construction activities can cause displacement and disturbance to marine mammals (Brandt et
al., 2011; Culloch et al., 2016; Graham et al., 2019; Pirotta et al., 2014; Stone et al., 2017).
However, it is difficult to determine the sensitivity specifically to disturbance from other
construction activities in isolation from the disturbance from vessel presence required for the
activity (Todd et al., 2015).

Harbour Porpoise

11.7.258 Harbour porpoises are particularly vulnerable to disturbance, with the main impact being loss of
foraging opportunities (Nabe-Nielsen et al., 2018). They are small cetaceans which makes them
susceptible to heat loss and as a result, requires them to forage frequently to maintain a high
metabolic rate with little energy remaining for fat storage (Rojano-Dofiate et al., 2018;
Wisniewska et al., 2016). Therefore, there is a risk of changes to their overall fitness if they are
displaced from high-quality foraging grounds or if their foraging efficiency is disturbed, and they
are unable to find alternative suitable foraging grounds that will provide sufficient food to meet
their metabolic needs. However, results from studies using DTAGs suggest that harbour porpoise
are able to respond to short-term reductions in food intake and may have some resilience to
disturbance (Wisniewska et al., 2016).

11.7.259 Dredging activities have been shown to cause harbour porpoise displacement within a radius of
5 km around the dredging location (Verboom, 2014). Diederichs et al. (2010) noted there was
short term avoidance (around 3 hours) at distances of up to 600 m from a trailing suction hopper
dredger, but no significant long-term impacts. Modelling potential impacts of dredging of a port
expansion predicted a disturbance range of 400 m, with a more conservative approach predicting
avoidance of harbour porpoise up to 5 km (McQueen et al. 2020).
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11.7.260 A monitoring study in north-west Ireland investigating the effects of construction-related
activity, including but not limited to seismic surveys, multi-beam surveys, remotely operated
vehicle (ROV) surveys, dredging, back filling, rock trenching, rock placement, rock breaking, pipe
laying and umbilical laying, during the construction of a gas pipeline found a reduction in
occurrence of harbour porpoise as a result of these construction-related activities in the area
(Culloch et al., 2016).

11.7.261 Modelling conducted as part of the Greenlink Interconnector project for disturbance from cable
laying installation, concluded that all marine mammals are vulnerable to disturbance, but the
impact zone is in general small (130 m from activities; Greenlink, 2019).

11.7.262 A review of potential impacts of various cable types and installation methods including burial
ploughs, machines, ROVs and sleds and the burial methods themselves including jetting, rock
ripping, and dredging, used in the OWF industry concluded that it would be “highly unlikely that
cable installation would produce noise at a level that would cause a behavioural reaction in
marine mammals” (Business Enterprise and Regulatory Reform (BERR) and Defra, 2008).

11.7.263 The occurrence of harbour porpoise was found to decrease in the vicinity of the Beatrice and
Moray East OWFs during non-piling construction periods (Benhemma-Le Gall et al, 2021).
Outside of piling hours, harbour porpoise detections decreased by 17%, with an increase in SPLs
from vessels from 102 dB re 1 pPa to 159 dB re 1 pPa. Similarly, the probability of detecting
buzzes decreased by 41.5% as SPLs from vessels increased from 104 dB re 1 pPato 155 dB re 1
uPa. Despite this, harbour porpoise continued to be present across both sites throughout the
three-year construction period. Displacement of harbour porpoise from the vicinity occurred at
a local scale, with buzzing increasing once the individual was away from the noise source. This
suggests that displaced individuals resumed foraging, potentially compensating for lost foraging
opportunities or increased energy expenditure as a result of fleeing. Therefore, any impacts to
harbour porpoise as a result of disturbance from other construction activities are likely to be
localised and short-term. Hence, despite being particularly sensitive to disturbance, harbour
porpoise are expected to be able to compensate for any displacement, with no impact to vital
rates.

11.7.264 The presence of vessels has been shown to deter and disturb harbour porpoise out of the area
before any non-piling construction activities start (Brandt et al., 2018). Therefore, it is highly
unlikely that harbour porpoise will be present in the immediate vicinity at the start of any survey
activity. Further information on vessel disturbance is covered in Impact 5.

11.7.265 Based on the above, harbour porpoises are considered to be of high adaptability, reasonable
tolerance, have high recoverability, and are of very high value. The sensitivity of the receptor is
Low.
Dolphin Species

11.7.266 There is limited information on the response of dolphin species to non-impulsive noise sources,
with most studies focusing on impulsive noise sources such as pile driving and seismic surveys
utilising airguns.
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11.7.267 A study analysing the impacts of dredging on bottlenose dolphins, observed a decrease in
bottlenose dolphin presence in foraging areas of Aberdeen harbour with an increase in intensity
of dredging activity, with bottlenose dolphins absent from the vicinity for five weeks during the
initial dredge operations (Pirotta et al., 2013). The presence of shipping activity in this area is
high all year round, with dolphins in the region considered to be habituated to high levels of
vessel presence as a result. Therefore, in this instance, it was concluded that displacement was
a direct result of dredging.

11.7.268 In western Australia, Marley et al. (2017a), reported varied responses to dredging between sites.
No bottlenose dolphins were sighted during backhoe dredging activities at one site, while
dolphins remained using the other site despite the same dredging activities occurring. This
suggests that the response may be context specific (i.e. some sites being ecologically more
important than others).

11.7.269 There is potential for behavioural disturbance due to underwater noise to result in disruption in
foraging and resting activities and an increase in travel and energetic costs (Marley et al., 20173;
Pirotta et al., 2015), although evidence suggests that this will occur on a small spatial and
temporal scale. Furthermore, New et al. (2013) showed that while there is potential for
disturbance events to affect bottlenose dolphin behaviour and health (which could then impact
vital rates and population dynamics), individuals are able to compensate for immediate
behavioural responses to disturbances caused by vessel activity. This suggests that they have
some capability to adapt their behaviour and tolerate certain levels of temporary disturbance.

11.7.270 There is limited information on the response of Risso’s dolphin to underwater noise, with those
few studies focusing on impulsive noise sources such as seismic surveys as described in
paragraph 11.7.227.

11.7.271 Based on the above, dolphin species are considered to be of high adaptability, reasonable
tolerance, have high recoverability, and are of very high value. The sensitivity of the receptor is
Low.

Minke and Humpback Whale

11.7.272 There is limited information on the response of minke and humpback whales to non-impulsive
underwater noise, such as that related to other construction activities. A study on the
behavioural sensitivity of minke whale reactions to sonar signals showed that they displayed
prolonged avoidance, increase in swim speed directly away from the source, and cessation of
feeding for a received SPL of 146 dB re 1uPa and long-term (6 hour) avoidance of the area for a
received SPL of 158 dB re 1uPa (Sivle et al., 2015). A study detailing minke whale responses to
the Lofitech ‘seal scarer’ ADD showed minke whale within 500 m and 1,000 m of the source (SPL
of 204 dB re 1 pPa at 1 m) exhibiting responses of increased swim speeds and movement away
from the source (McGarry et al., 2017).

11.7.273 A monitoring study in north-west Ireland investigating the effects of construction-related
activity, including but not limited to seismic surveys, multi-beam surveys, ROV surveys, dredging,
back filling, rock trenching, rock placement, rock breaking, pipe laying and umbilical laying, during
the construction of a gas pipeline found a reduction in minke whale occurrence as a result of
these construction related activities in the area (Culloch et al., 2016).
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11.7.274 A study of migrating humpback whales off Sydney, Australia, found that whales exhibited no
observable response to underwater construction activities, such as dredging and drilling, with
whales exhibiting similar behaviours (directionality, dive duration and swim speed) on days with
and without construction (Pirotta, 2017). Behaviour of migrating humpback whales was assessed
again five years post-construction. Analyses showed no change in behaviours, except for
increased dive durations.

11.7.275 While information on the behavioural responses of minke and humpback whales to non-
impulsive underwater noise is limited, it is anticipated that these species will be able to tolerate
temporary displacement from foraging areas due to their large size and capacity for energy
storage. However, it is important to consider that both minke and humpback whales are capital
breeders (Christiansen et al., 2013). Therefore, a reduction in foraging activity could result in
decreased energy availability, leading to reduced reproductive success.

11.7.276 Based on the above, minke and humpback whales are considered to be of high adaptability,
reasonable tolerance, have high recoverability, and are of very high value. The sensitivity of the
receptor is Low.

Grey and Harbour Seal

11.7.277 There is limited information on the response of grey and harbour seals to non-impulsive
underwater noise from other construction activities. Studies in the Netherlands collected
telemetry data from 20 grey seals in 2014 during the construction of the Luchterduinen wind
farm and from 16 grey seals in 2015 during the construction of the Gemini wind farm (Aarts et
al., 2018). The most common response suggested a change in behaviour from foraging to
horizontal movement, although various other responses were recorded including, altered
surfacing and diving behaviour, changes in swim direction, and no response (Aarts et al., 2018).
Data from this study also showed that seals returned to the area on subsequent trips, despite
receiving multiple exposures. Construction activities during an OWF installation have a much
greater risk of disturbance and injury compared to cable installation due to the impulsive noise
sources such as impact pile driving.

11.7.278 The source level of dredging activities has been described to vary between SPL 172 and 190 dB
re 1 uPa at 1 m with a frequency range of 45 Hz to 7 kHz (Verboom, 2014). It is expected that the
underwater noise generated by dredging will be below the PTS-onset threshold (Todd et al.,
2015) of seal species and thus the risk of injury is unlikely, though disturbance may occur. A study
on the effects of dredging sound on aquatic life, demonstrated using acoustic modelling for
pinnipeds that displacement could be caused to individuals between 400 m to 5 km from site
(the frequency and sound pressure can vary considerably depending on the equipment;
McQueen et al., 2020).
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11.7.279 During an expert elicitation workshop in 2018, it was concluded that both harbour seals and grey
seals were considered to have reasonable ability to compensate for missed foraging
opportunities due to disturbance from underwater noise given their generalist diet, adequate fat
stores, mobility, and life history (Booth et al., 2019). In general, experts agreed that grey seals
are more robust to the effects of disturbance than harbour seals as they have larger energy store
and are more generalist in their diet. Grey seals are also more adaptable in their foraging
strategies, while harbour seals also have thick layer of blubber for energy storage that enables
them to tolerate periods of fasting when hauled out between foraging trips or during breeding
and moulting periods (Booth et al., 2019).

11.7.280 Harbour seals in the Wash were studied during the construction phase of Lincs OWF. Russell et
al. (2016) observed significant displacement of harbour seals during piling, but not during
construction as a whole.

11.7.281 Based on the above, grey and harbour seals are considered to be of high adaptability, reasonable
to high tolerance, have high recoverability, and are of very high value. The sensitivity of the
receptor is Low.
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Basking Shark

11.7.282 As detailed in sections 11.7.87 to 11.7.90, basking sharks are considered to be of low
vulnerability, high recoverability and adaptability to underwater noise, and are of very high value.
Basking sharks are highly mobile and have a wide distribution within Scottish waters. The
sensitivity of the receptor is Low.

Significance of Effect

11.7.283 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors are presented in Table 11.45 and Table 11.46

11.7.284 .The magnitude of impact is deemed to be Negligible for auditory injury from underwater noise
from other construction activities (Table 11.45). The sensitivity of the receptor is Low for from
underwater noise from other construction activities, with the exception on minke and humpback
whales which have Medium sensitivity to injury. The effect will, therefore, be of Negligible
significance for all species, which is not significant in EIA terms.

11.7.285 The magnitude of impact is deemed to be Low for disturbance from underwater noise from other
construction activities (Table 11.46). The sensitivity of the receptor is Low for disturbance from
underwater noise from other construction activities. The effect will, therefore, be of Minor
significance for all species, which is not significant in EIA terms.

Table 11.45 Significance of Impact 4: Auditory Injury From Underwater Noise From Other
Construction Activities

Receptor Magnitude Sensitivity Significance
Harbour porpoise Negligible Low Negligible
Bottlenose dolphin Negligible Low Negligible
Risso’s dolphin Negligible Low Negligible
Atlantic white-sided Negligible Low Negligible
dolphin

White-beaked dolphin | Negligible Low Negligible
Minke whale Negligible Medium Negligible
Humpback whale Negligible Medium Negligible
Harbour seal Negligible Low Negligible
Grey seal Negligible Low Negligible
Basking shark Negligible Low Negligible
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Table 11.46 Significance of Impact 4: Disturbance From Underwater Noise From Other Construction
Activities

Receptor ‘ Magnitude Sensitivity Significance
Harbour porpoise Low Low Minor
Bottlenose dolphin Low Low Minor
Risso’s dolphin Low Low Minor
Atlantic white-sided Low Low Minor
dolphin

White-beaked dolphin | Low Low Minor
Minke whale Low Low Minor
Humpback whale Low Low Minor
Harbour seal Low Low Minor
Grey seal Low Low Minor
Basking shark Low Low Minor

Secondary Mitigation and Residual Effect

11.7.286 The significance of the effect from injury and disturbance to marine mammals and basking sharks
from underwater noise from other construction activities is not significant EIA terms. Therefore,
no additional mitigation to the embedded commitments already identified in Table 11.16 are
considered necessary. No ecological significant adverse residual effects have been predicted in
respect of marine mammals and basking sharks.

EPS Consideration

11.7.287 Due to the PTS impact range being less than 100 m, it is therefore expected that no individuals
that are classified as an EPS will be injured, and consequently an EPS licence for injury is unlikely
to be required. Further, as the impact of disturbance resulting from other construction activities
has concluded that the impacts will not be detrimental to maintaining the species at FCS, hence
passes EPS test 3. Given the low magnitude of disturbance and the short duration and temporary
nature of any disturbance, the impacts are not considered to result in a disturbance offence, and
it is expected that an EPS licence will not be required.

Impact 5: Vessel Disturbance

11.7.288 Increased vessel movement during the construction phase of the Proposed Development has the
potential to result in a range of impacts on marine mammals and other megafauna. These include
avoidance behaviour or displacement due to increased vessel presence, and in the case of marine
mammals, vessel presence can cause masking of vocalisations or changes in vocalisation rate due
to increased underwater noise.
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11.7.289 The Aspen Array Area experiences low vessel traffic density, with one area with moderate density
at the Buchan QOil Field and route from it to Aberdeen. The OTC corridor has low-moderate vessel
traffic density, with a density hotspot close to Aberdeen. The main ports surrounding the
Proposed Development are Peterhead (84 km), Fraserburgh (93 km) and Aberdeen (11 km north
of the OTC Corridor). Two main routes traverse from southwest to northeast through the Aspen
Array Area, containing up to 175 vessel tracks per year, while the majority of the Aspen Array
Area exhibits less than 100 tracks per year. Vessel traffic crossing the OTC Corridor experiences
between 300 and 1,100 transits per year at its densest location (20 km stretch located 13 km
from cable Landfall). The main vessel types recorded within the Aspen Array Area overall were
tug and service vessels (45%), fishing vessels (42%), and cargo vessels (9%). Tanker vessels
accounted for 2.5% of transits within the Aspen Array Area, and both recreational vessels and
passenger vessels accounted for <1% of transits. For further details see Volume 2, Chapter 14:
Shipping and Navigation.

Magnitude of Impact

11.7.290 During the construction phase, a maximum of 52 vessels are expected to be on site at one time,
resulting in a maximum of 1,234 vessel return trips over the four-year construction period.
However, in reality, the number of vessels on site at one time is expected to be notably less at 8
- 10. Vessels that will be used during the construction phase include pre-construction survey
vessels, light construction vessels, crew change vessels, guard vessels, anchor handling tugs,
anchor handling construction vessels, installation support vessels, service operation vessels, jack
up vessels, heavy lift vessels, heavy transport vessels, service operation vessels, construction
support vessels, cable lay vessels, flexible fall pipe vessels, rockdump vessels and trenching
support vessels (Table 11.18).

11.7.291 Disturbance to marine mammals and other megafauna by vessels will be driven by a combination
of underwater noise and the physical presence of the vessel itself (Pirotta et al., 2015). It is not
simple to identify individual drivers of vessel disturbance, therefore, it is assessed in general
terms, covering both disturbance from vessel presence and underwater noise.

11.7.292 Noise levels from construction vessels will result in an increase in non-impulsive, continuous
sounds primarily from propellers, thrusters, cavitation and various rotating machinery (e.g.,
power generation, pumps) in the vicinity of the Proposed Development. The main drivers
influencing the magnitude of potential impact with respect to noise disturbance from vessels are
vessel type, speed, and ambient noise levels (Wilson et al., 2007). Disturbance from vessel noise
is likely to occur only when vessel noise associated with the construction exceeds the background
ambient noise level.
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11.7.293 Vessel noise levels are typically in the range of 10 to 100 Hz (Erbe et al., 2018) with an estimated
source level of 168 SEL.;m dBre 1 pPa @ 1 m (Root Mean Square (RMS)) for large construction
vessels and 161 SEL.,m dB re 1 pPa @ 1 m (RMS) for medium construction vessels, travelling at a
speed of 10 knots. In general, support and supply vessels (50-100 m) are expected to have
broadband source levels in the range 165-180 dB re 1uPa, with the majority of energy below 1
kHz (OSPAR, 2009). Large commercial vessels (>100 m) produce relatively loud and
predominately low frequency sounds, with the strongest energy concentrated below several
hundred Hz (OSPAR, 2009).

11.7.294 As stated in paragraph 11.7.289, the area surrounding the Proposed Development, in particular
the OTC Corridor, already experiences a relatively low-moderate level of vessel traffic. Therefore,
the increase in vessel activity as a result of construction is not considered a novel impact for the
marine mammals or other megafauna present in the area.

Marine Mammals

11.7.295 The reported distance between marine mammals and vessels at which behavioural responses
are observed varies. Thomsen et al. (2006) reported that harbour porpoise respond to both small
(~2 kHz, 1/3 octave SPL levels of ship noise) and large (~0.25 kHz, 1/3 octave SPL levels of ship
noise) vessels at approximately 400 m.

11.7.296 In addition, a study on the impacts of construction-related activities at Beatrice and Moray East
OWFs showed that harbour porpoises are displaced by OWF construction vessels, including
offshore service vessels for pile driving and jacket/turbine installation, guard vessels, crew-
transfer vessels, and port service craft (Benhemma-Le Gall et al, 2021). The median
construction-related vessel density across the Moray Firth during the study period was 1.4
vessels/km?. Passive acoustic monitoring (PAM) data from the site showed that the hourly
occurrence of porpoise detections declined within 2 km of construction vessels, but that no
response was observed out to 4 km, suggesting that responses declined within increasing
distance to vessels (Benhemma-Le Gall et al., 2021).

11.7.297 Furthermore, Heinanen and Skov (2015) suggested that harbour porpoise density was
significantly lower in areas with vessel transit rates of greater than 20,000 vessels/year (80 per
day within an area of 5 km?). Comparatively, vessel traffic in the Shipping and Navigation study
area averages a maximum of one vessel per day (see Volume 2, Chapter 14: Shipping and
Navigation).

11.7.298 For bottlenose dolphins, responses to different types of vessel traffic have been reported in a
number of studies, with behavioural effects including disruption of socialisation and resting
behaviours, changes in vocalisation patterns and reduced foraging activity (Koroza and Evans,
2022; Lusseau, 2003; Pellegrini et al., 2021; Pirotta et al., 2015). Despite this, research on an
increase of commercial vessels for the construction of an OWF found that bottlenose dolphin
response to disturbance is not biologically significant in that health, vital rates and population
dynamics remained unchanged (New et al., 2013).
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11.7.299 Jones et al. (2017) analysed the predicted co-occurrence of ships and seals at sea which
demonstrated that there is a large degree of predicted co-occurrence UK-wide, particularly
within 50 km of the coast close to seal haul-outs. Despite this, there is no evidence relating
decreasing seal populations with high levels of co-occurrence between ships and seals (Jones et
al., 2017).

11.7.300 Despite the documented co-occurrence of vessels and seals (Jones et al., 2017), behavioural
disturbance to vessels has been recorded in both harbour and grey seals. Thomsen et al. (2006)
estimated that both harbour and grey seals will respond to both small (~2 kHz) and large (~0.25
kHz) vessels at approximately 400 m. When exposed to shipping noise of 122 dB re 1 uPa
(received SPL), telemetry studies indicate an increased descent rate of benthic and shallow dives
in adult grey seals (Trigg, 2019). These quick descent dives are often a response to a stressor,
which could impact the animal’s fitness, due to increased energy demands and reduced foraging
opportunities if disturbance was persistent (Mikkelsen et al. 2019).

11.7.301 At haul-out sites, grey seals have been frequently observed entering the water and displaying
alert behaviour when disturbed by boats and cruise ships approaching between 100 and 830 m
(Andersen et al. 2012; Tripovich et al. 2012; Jansen et al. 2015). It is worth noting that no haul-
out sites are located within the site-specific study area.

11.7.302 The reported distance between cetaceans and vessels from which behavioural responses are
observed varies, however information on Risso’s dolphin, white-beaked, Atlantic white-sided
dolphins and minke and humpback whales suggests that the response distance to vessels is
limited.

11.7.303 Throughout the construction of the Proposed Development, the VMP (C-OFF-12; Volume 4,
Appendix 8 Outline Vessel Management and Navigation Safety Plan) will ensure that vessel traffic
moves along predictable routes and will define how vessels should behave in the presence of
marine mammals. In addition, vessels will also adhere to the Scottish Marine Wildlife Watching
Code (C-OFF-45) which provides guidance on how to behave when animals are sighted.

11.7.304 While the presence of vessels in the area may cause displacement and/or changes in behaviour,
marine mammal receptors are likely to return to the area quickly and resume pre-disturbance
behaviours.

11.7.305 The proposed implementation of a VMP (C-OFF-12) will reduce the risk of vessel disturbance by
controlling the speed and movement of vessels, limiting vessel speed and ensuring predictable
routes which are less likely to cause disturbance (further details in Volume 4, Appendix 8 Outline
Vessel Management and Navigation Safety Plan). This is supported by vessel simulation
modelling by Findlay et al. (2023) which predicted that, when animals were exposed to vessels
at a given distance with both a 20% and a 50% reduction in speed, all potential noise impacts
were reduced. At a 20% reduction in speed, the vessel noise halved, reducing the average
number of animals exposed by 50% and therefore reducing the number of animals that are likely
to be disturbed (Findlay et al., 2023). In addition, the study demonstrated that moderate
slowdowns strongly reduce vessel source levels, with a 20% reduction in speed decreasing mean
source levels by 6 dB and a 50% speed reduction decreased mean source levels by 18 dB (Findlay
etal., 2023).
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11.7.306 The area of disturbance as a result of the Proposed Development activities identified above is
considered to be small given the anticipated local spatial range of impact. The impact would also
be expected to be temporary. Furthermore, all marine mammal receptors within this assessment
are highly mobile and have a large distribution range within their respective MUs.

11.7.307 The impact of disturbance to marine mammals from vessel activities is considered to result in a
small proportion of the population affected, to occur frequently throughout the construction
phase, have intermittent and reversible consequences, and is very unlikely to affect the
population trajectory of any of the marine mammal receptor species given implementation of
embedded commitments.

11.7.308 The impact is predicted to be of local spatial extent and short-term duration. The magnitude is
therefore Low.

Basking Shark

11.7.309 Field observations suggest that basking sharks react to approaching vessels at distances
approximately 10 m to 1 km away but appear relatively tolerant of the physical presence of
vessels, often remaining undisturbed and appearing unaware of surface vessels (Bloomfield and
Solandt, 2008; Speedie and Johnson, 2008; Speedie et al., 2009; Compagno, 1984).

11.7.310 The proposed implementation of a VMP will reduce the risk of vessel disturbance by controlling
the speed and movement of vessels, limiting vessel speed and ensuring predictable routes which
are less likely to cause disturbance (further details in Volume 4, Appendix 8 Outline Vessel
Management and Navigation Safety Plan). In addition, vessels will adhere to the Basking Shark
Code of Conduct (C-OFF-54) which recommends reducing speeds to below 6 knots when sharks
are sighted, avoid sudden changes of speed, not to chase or direct vessels towards animals and
maintain a distance of 100 m.

11.7.311 The area of disturbance as a result of the Proposed Development activities identified above is
considered to be small given the anticipated local spatial range of impact. The impact would also
be expected to be temporary. Furthermore, basking sharks are highly mobile and have a wide
distribution within Scottish waters.

11.7.312 The impact is predicted to be of local spatial extent and short-term duration. The magnitude is
therefore Low.

Sensitivity of Receptor

Harbour Porpoise
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11.7.313 Harbour porpoises have a high frequency generalised hearing range (275 Hz-160 kHz) with a
peak hearing sensitivity between 100-125 kHz (Morell et al., 2021). Vessels generally emit low
frequency noise, where large vessels are typically up to 10 kHz and small vessels are typically up
to 40 kHz (Duarte et al., 2021). These frequencies overlap with the hearing frequencies of
harbour porpoise but are not within the species’ peak hearing sensitivity. Roberts et al. (2019)
observed that harbour porpoise presence, resting and feeding behaviour reduced in response to
increasing vessel frequencies. Frequent, lower-level noise exposures can cause masking and
behavioural disruption that may be hard to detect but can have cumulative long-term effects on
populations (Tougaard et al., 2015).

11.7.314 Harbour porpoises are particularly sensitive to anthropogenic noise, with the species having
been documented to actively avoid vessels (e.g. Culloch et al., 2016; Benhemma-Le Gall et al.,
2021). Harbour porpoises were observed being displaced up to 4 km from construction vessels
during the construction of the Beatrice and Moray East OWFs in the Moray Firth, with increased
vessel activity leading to a significant decreased in the acoustic detections and activity
(Benhemma-Le Gall et al., 2021). Gradient analyses from this study showed that the probability
of detecting porpoises within the site decreased by up to 35.2% with increased vessel intensity
and a decrease in distance to the nearest vessel. Similar impacts were also observed in a large-
scale study of harbour porpoise density across UK waters. Using statistical analysis of multiple
datasets, Heindnen and Skov (2015) found that increased vessel presence was associated with
lower harbour porpoise densities.

11.7.315 Vessel disturbance has also been found to impact foraging activity in harbour porpoise.
Wisniewska et al. (2018) collected telemetry data to study the change in foraging rates of
harbour porpoise in response to vessel noise in coastal waters in the inner Danish waters and
Belt seas. The results suggest that foraging may be disrupted at greater distances of up to 7 km
as a result of vessel disturbance. In addition, disturbance from vessels may also lead to
displacement from important foraging grounds, resulting in loss of foraging opportunities (Nabe-
Nielsen et al.,, 2018). As stated in paragraph 11.7.91, harbour porpoises overall fithess may be
impacted if foraging activity is disrupted, or they are displaced from high-quality foraging
grounds and are unable to find alternative suitable foraging grounds that will provide sufficient
food to meet their metabolic needs. Despite this, results from studies suggest that harbour
porpoises are able to respond to short-term reductions in food intake and therefore, may have
some resilience to disturbance (Wisniewska et al., 2016).

11.7.316 Wisniewska et al. (2018) also observed that occasional high-noise levels coincided with vigorous
fluking, bottom diving, interrupted foraging and even cessation of echolocation, leading to
significantly fewer prey capture attempts at received levels greater than 96 dB re 1 pPa (16 kHz
third octave; Wisniewska et al., 2018). Behavioural responses of harbour porpoise to vessel noise
have also been observed under controlled conditions. Four harbour porpoises in a semi-natural
net pen were exposed to low levels of medium to high frequency vessel noise (Dyndo et al.,
2015). ‘Porpoising’, a stereotypical disturbance behaviour, was observed during 27.5% of noise
recordings.
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11.7.317 Despite studies demonstrating that harbour porpoise display changes in behaviour and
distribution as a result of vessel disturbance, they also show a quick recovery time from being
disturbed by vessel traffic and resume foraging activities shorty after disruption, with little cost
to fitness. Harbour porpoises continue to be widespread and frequently recorded across the
North Sea (Evans et al., 2003), with higher densities recorded in the southern North Sea (JNCC,
2023c). As a result, it can be assumed that there are suitable foraging habitats across their range.
Therefore, the relatively short-term disturbance across the Proposed Development is unlikely to
have any significant population-level effect on harbour porpoise. Furthermore, harbour porpoise
may also become habituated where construction vessel movements are regular and predictable
(Wisniewska et al. 2018).

11.7.318 Based on the above, harbour porpoises are considered to be of reasonable adaptability, limited
tolerance, have high recoverability, and are of very high value. The sensitivity of the receptor is
Low.

Bottlenose Dolphin

11.7.319 Studies on the interactions of bottlenose dolphins with vessels have shown varying responses. In
the Moray Firth, a passive acoustic monitoring study found that the presence of vessels resulted
in a short-term reduction in foraging activity by 49%, with animals resuming foraging after the
vessel had travelled through the area, suggesting that disturbance was limited to the time the
vessel was physically present (Pirotta et al., 2015). The behavioural disturbance observed was
temporary, with foraging activities quickly resuming as vessels moved away from the area. As a
result, this was the first study to conclusively show that the physical presence of vessels, plays a
large role in disturbance of bottlenose dolphins.

11.7.320 Studies have found behavioural impacts as a result of vessel disturbance in bottlenose dolphins
to include disruption of socialisation and resting behaviours and changes in vocalisation patterns
(Koroza and Evans, 2022; Lusseau, 2003; Pellegrini et al., 2021; Pirotta et al., 2015; Marley et al.,
2017b; Piwetz, 2019), with effects often dependent on vessel size and speed. Bottlenose
dolphins have been observed increasing their swim speeds in response to high levels of vessel
activity (Marley et al.,, 2017a; Piwetz, 2019). Activity changes were also seen, with bottlenose
dolphins spending less time resting, socialising and foraging, in response to vessel presence
(Marley et al., 2017b; Piwetz, 2019). As a result, repeated disturbance may lead to an overall
reduced energy intake in these individuals. Whistle structures of bottlenose dolphins have also
been found to change in relation to vessel presence and the resulting underwater noise (Rako
Gospic and Picculin, 2016; Marley et al., 2017a; Pellegrini et al., 2021)

11.7.321 In a modelling study by Lusseau et al. (2011), it was predicated that increased vessels movements
associated with offshore wind development in the Moray Firth did not have a negative effect on
the local population of bottlenose dolphins, although it did note that foraging may be disrupted
by disturbance from vessels.

179 of 336 ASPEN OFFSHORE WIND FARM

Revision: 01



QO e GoBe

11.7.322 A study by Marley et al. (2017a) on Indo-pacific bottlenose dolphins along the coast of Western
Australia found a negative impact on density due to vessel present at one site, but no significant
impact at another. From this, it has been hypothesised that the quality of the habitat has an
effect on bottlenose dolphins’ response to vessel disturbance, with the latter site being a known
foraging area.

11.7.323 Bottlenose dolphins can tolerate vessel disturbance, particularly in areas where vessel traffic has
always been high (Pirotta et al, 2013). During the construction works of an oil pipeline in
Broadhaven Bay, north-west lIreland, the presence of bottlenose dolphin was positively
correlated with overall vessel number (Anderwald et al., 2013). However, it is unclear whether
this correlation is as a result of the bottlenose dolphins being attracted to the vessels themselves
or to particularly high prey concentrations within the study area at the time (Anderwald et al,,
2013). In Cardigan Bay, UK, bottlenose dolphins showed neutral and even positive responses
towards some vessels, depending on the vessel type and speed (Gregory and Rowden, 2001).

11.7.324 New et al. (2013) found that bottlenose dolphins have the ability to compensate for their
immediate behavioural response to an increase in vessel traffic. The study modelled an increase
in traffic from 70 to 470 vessels and found that this increase in vessel traffic alone would not
result in a biologically significant increase in disturbance.

11.7.325 The studies presented above show the variety of responses that bottlenose dolphins have been
observed to display in response to vessel disturbance. Behavioural responses include changes in
foraging behaviour, swim speed, behavioural state, avoidance, and acoustic behaviour (Pirotta
et al., 2015; Koroza and Evans, 2022; Lusseau, 2003; Pellegrini et al., 2021; Pirotta et al., 2015;
Marley et al., 2017a; 2017b; Piwetz, 2019; Rako Gospic and Picculin, 2016). However, evidence
suggests that bottlenose dolphins can tolerate and habituate to vessel traffic, and therefore
certain levels of temporary increases in vessel disturbance is unlikely to lead to high levels of
disturbance (Pirotta et al., 2013; Anderwald et al., 2013; Gregory and Rowden, 2001; New et al.,
2013). Where behavioural changes do occur, bottlenose dolphins have demonstrated their
ability to adapt to and quickly recover from vessel disturbance.

11.7.326 Based on the above, bottlenose dolphins are considered to be of high adaptability, reasonable
tolerance, have high recoverability, and are of very high value. The sensitivity of the receptor is
Low.

Risso’s Dolphin

11.7.327 There is limited information available on the behavioural response of Risso’s dolphin to increased
vessel disturbance. However, several studies have shown that vessel traffic can affect the
behaviour, activity, energy budgets, habitat use, and reproductive success of dolphin species
(Bejder et al., 2006; Lusseau, 2003; Lusseau and Higham, 2004; Lusseau and Bejder, 2007).
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11.7.328 A study of Risso’s dolphin in the Azores, recorded Risso’s displaying aversion behaviours in the
presence of vessels and altering daily resting patterns in response to high vessel activity (Visser
et al., 2011). When more than five vessels were present in the vicinity, Risso’s dolphins spent
significantly less time resting and socialising. In turn, reduced resting and socialising rates may
have negative impacts on the build-up of energy reserves and reproductive success (Visser et al.,
2011). In the lonian Sea, a study on the impacts of cetacean watching vessels on behavioural
activities of Risso’s dolphins found that Risso’s showed a neutral response to the presence of the
vessel during 81.3% of sightings, a negative response in 17% of sightings and a positive response
in 1% of sightings (Bellomo et al., 2021). A study on the effects of anthropogenic noise on Risso’s
dolphin vocalisations in the North lonian Sea found that click train and buzzes are particularly
affected by the low frequency noise, suggesting that vessel noise is the anthropogenic stressor
that most impacts Risso’s acoustic behaviour (Carlucci et al., 2024).

11.7.329 As limited information exists on the behavioural response of Risso’s dolphins to construction-
related vessels, studies on the impact of cetacean watching vessels on Risso’s dolphin behaviour
have been presented as a proxy to inform this assessment. However, it is important to note that
disturbance effects from cetacean watching vessels are direct, whilst those from construction
vessels would be indirect as interactions are unlikely to be deliberate or targeted to dolphin
groups.

11.7.330 Based on the above, Risso’s dolphins are considered to be of reasonable adaptability, reasonable
tolerance, have high recoverability, and are of very high value. The sensitivity of the receptor is
Low.

Atlantic White-sided Dolphin / White-beaked Dolphin

11.7.331 There is currently no information on the behavioural effects as a result of vessel disturbance in
Atlantic white-sided and white-beaked dolphins. Therefore, in the absence of species-specific
data or published literature, the information provided for species with a similar hearing range (in
this case bottlenose and Risso’s dolphin) has been used as a proxy for the assessment of vessel
disturbance on Atlantic white-sided and white-beaked dolphins.

11.7.332 Based on the information for bottlenose and Risso’s dolphin, Atlantic white-sided and white-
beaked dolphins are considered to be of high adaptability, reasonable tolerance, have high
recoverability, and are of very high value. The sensitivity of the receptor is Low.

Minke Whale

11.7.333 A study into the response of minke whales to construction-related vessel traffic in Broadhaven
Bay, northwest Ireland found a significant negative correlation between minke whale presence
and both the number of overall vessels and the number of utility vessels (those emitting lower
frequency noise but moving around more than construction vessels) (Anderwald et al., 2013).
This suggests that minke whale were displaced from the vicinity, most likely due to disturbance
resulting from vessel presence.
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11.7.334 Christiansen et al. (2013) found that minke whales change their diving patterns and behaviour in
response to the presence of whale-watching vessels. Minke whales were recorded reducing dive
times and increasing sinuous movements, which in turn, reduced foraging activity with observed
surface feeding evenings decreasing during vessel interactions. The study also found that this
reduction in foraging activity could result in decreased energy availability, leading to reduced
reproductive success. Behavioural changes in response to vessel presence were also observed
by Christiansen and Lusseau (2015a; b) who found that interactions with whale-watching vessels
led to a 42.1% decrease in feeding activity and a 7.6% increase in non-feeding activity. This
resulted in a 63.5% decrease in net energy intake. These bioenergetic effects were then
examined in terms of their impacts on foetal growth. However, impacts were considered
negligible, with there being no significant impact found on foetal growth, due to the very low
number of interactions with vessels during the foraging season. It is important to note that noise
levels were not measured in either study. Therefore, behavioural responses are considered to be
related to vessel presence.

11.7.335 Despite minke whales displaying a clear behavioural response in relation to vessel presence,
when considering the temporal and spatial rates of minke whale exposure to vessels across the
whale-watching season, Christiansen et al. (2015) found no population-level effects. This is likely
due to their large population size and migratory behaviour.

11.7.336 As limited information exists on the behavioural response of minke whales to construction-
related vessels, studies on the impact of whale-watching vessels on minke whale behaviour have
been presented as a proxy to inform this assessment. However, it is important to note that
disturbance effects from whale watching vessels are direct, whilst those from construction
vessels would be indirect as interactions are unlikely to be deliberate or targeted.

11.7.337 Based on the above, minke whales are considered to be of reasonable adaptability, reasonable
tolerance, have high recoverability, and are of very high value. The sensitivity of the receptor is
Low.

Humpback Whale

11.7.338 Sprogis et al. (2020) observed a decrease in resting rates by up to 30% and a double in respiration
rates in humpback mother-calf pairs when vessels producing high level low-frequency noise were
within 100 m of the pair, when compared to control low level noise scenarios. Swim speeds were
also found to increase by 37%. These behaviours are likely to be a result of avoidance strategies,
in turn increasing energy expenditure in these individuals. A study by Villagra et al. (2021) looked
into the energetic effects of whale-watching vessels on humpback whales at a breeding ground
in northern Peru. Results found that the mere presence of whale watching vessels did not lead
to any significant behavioural changes.

11.7.339 However, an increase in swim speed and breath frequency was observed as the number of
vessels and duration of interactions with vessels increased. Behavioural responses of humpback
whales to whale-watching vessels were also observed by Stamation et al. (2010). Whales were
observed increasing dive times and the percentage of time spent submerged, in the presence of
vessels. Some surface behaviours also occurred less often when vessels were present. Pods
containing calves also appear to be more sensitive to vessel disturbance than adult-only pods.
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11.7.340 As limited information exists on the behavioural response of humpback whales to construction-
related vessels, studies on the impact of whale-watching vessels on humpback whale behaviour
have been presented as a proxy to inform this assessment. However, it is important to note that
disturbance effects from whale watching vessels are direct, whilst those from construction
vessels would be indirect as interactions are unlikely to be deliberate or targeted.

11.7.341 Based on the above, humpback whales are considered to be of reasonable adaptability,
reasonable tolerance, have high recoverability, and are of very high value. The sensitivity of the
receptor is Low.

Harbour and Grey Seals

11.7.342 There is limited information on the behavioural response of harbour and grey seals to increased
vessel presence, particularly in relation to construction vessels. Seals rely heavily on sound for
communication, orientation, navigation, to locate predators and foraging, and as a result,
auditory disruption may affect their survival rates (Chen et al., 2017; Southall et al., 2000). Seals
are particularly sensitive to disturbance by vessels which have a low frequency sound output, as
seal vocalisations are relatively low frequency and are therefore at risk of being masked (Britton,
2012). Masking of harbour seal vocalisations by vessel noise is thought to occur up to 15 km from
the source (Thomsen et al., 2006).

11.7.343 Seals are also particularly sensitive to disturbance where vessel traffic overlaps with productive
coastal waters (Robards et al., 2016). Vessel disturbance may lead to changes in haul-out pattens,
which, in turn may reduce the time spent resting or nursing pups. If disturbed while hauled-out,
seals may ‘flush’ (enter) into the water. This behaviour is particularly detrimental during pupping
season as an increase in vigilance/disturbance behaviours and flushing responses can have
adverse effects on physical condition (Back et al., 2018; Cowling et al., 2015). Lactating seals rely
on stored fat reserves whilst nursing, therefore, any reduction to time spent nursing due to
disturbance can result in poor condition or abandonment of their young (Ruiz-Mar et al., 2022;
Osinga et al., 2012; Twiss et al., 2020; Bishop et al., 2015; Curtin et al., 2009). Furthermore, a
flushing response to disturbance by either mother or both mother and pup may lead to
separation of pup from its mother (Osinga et al., 2012; Wilson, 2014). It is, however, noted that
no haul-out sites of harbour or grey seals have been identified within or near the site-specific
study area.

11.7.344 Britton (2012) recorded a significant correlation between boat speed and the distance at which
hauled-out grey seals on the Isle of Man showed alert behaviour. A similar association was also
observed between boat speed and movement and flushing response (entering the water)
although this was not tested. The duration of the boat interaction was, however, found to be
important, with flushing occurring in all vessel interactions lasting four minutes or longer (Britton,
2012).
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11.7.345 Harbour and grey seals have a broad hearing range of 50 Hz — 86 kHz and have reportedly
responded to small (~2 kHz) and large (~0.25 kHz) vessels at approximately 400 m (Southall et
al., 2019; Thomsen et al., 2006). Avoidance/disturbance behaviour has been observed in harbour
seals at haul-out sites up to 100m from vessel activity (Richardson et al., 1995). However, a study
of 37 telemetry tagged harbour seals at sea in Moray Firth, Scotland reported no apparent
response by seals to close passing vessels (Onoufriou et al., 2016) Another telemetry study of
harbour and grey seals in the UK found that despite shipping noise potentially causing TTS due
to cumulative SELs exceeding the TTS-threshold, there was no evidence of reduced harbour and
grey seal presence due to vessel traffic (Jones et al., 2017).

11.7.346 Anderwald et al. (2013) found that grey seals sightings were significantly negatively correlated
with the overall number of vessels and the number of utility vessels (i.e. those emitting lower
frequency noise but moving around more than construction vessels) in the surrounding area,
suggesting that grey seal were actively avoiding the area. However, it is important to note that
this correlation was weaker than those with environmental variable such as sea state.

11.7.347 Grey seals have also been found to alter their surfacing and diving behaviour in relation to vessel
presence (Trigg, 2019), demonstrating disturbance occurring in this species while at sea as well
as when hauled-out.

11.7.348 Vessel type also has an impact on disturbance responses in grey seals, as they can become
habituated to vessel presence, particularly wildlife watching or fishing. However, vessels which
are not regularly occurring in an area are known to cause displacement from the vicinity (SCOS,
2023).

11.7.349 Based on the above, harbour and grey seals are considered to be of reasonable adaptability,
reasonable tolerance, have high recoverability, and are of very high value. The sensitivity of the
receptor is Low.

Basking Shark

11.7.350 As stated in paragraph 11.7.309, basking sharks appear to be relatively tolerant of the physical
presence of vessels with individuals often remaining undisturbed and appearing relatively
unaware of surface vessels (Bloomfield and Solandt, 2008; Speedie and Johnson, 2008; Speedie
et al., 2009; Compagno, 1984). However, avoidance behaviour in the presence of boats (from 10
m to 1 km) has been recorded, such as diving deep, moving away from the vessel and disruption
in courtship-like behaviour (Bloomfield and Solandt, 2008).

11.7.351 Speedie and Johnson (2008) reported no observable changes in basking shark behaviour towards
slowly approaching vessels, which seems to indicate that vessel speed is likely to be a factor in
behavioural responses. The angle of approach, engine noise and repeated approaches also
appear to be a factor in disturbance (Wilson, 2000), however the significance of this effect is
limited. Age of the individual may also play a part, with juvenile sharks being more easily
disturbed. It is worth noting that the response of basking sharks to boats observed in the above
studies may be due to either noise or visual disturbance. Currently no distinction between the
causes of disturbance behaviours in basking sharks has been identified.
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11.7.352 Based on the above, basking sharks are considered to be of reasonable adaptability, reasonable
tolerance, have high recoverability, and are of very high value. The sensitivity of the receptor is
Low.

Significance of Effect

11.7.353 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors is presented in Table 11.47.

11.7.354 The magnitude of impact is deemed to be Low for vessel disturbance for all receptors. The
sensitivity of the receptors is Low for vessel disturbance (Table 11.47). The effect will, therefore,
be of Minor significance, which is not significant in EIA terms.

Table 11.47 Significance of Impact 5: Vessel Disturbance (Construction)

Receptor Magnitude Sensitivity Significance
Harbour porpoise Minor
Bottlenose dolphin Low Low Minor
Risso’s dolphin Low Low Minor
Atlantic white-sided dolphin Low Low Minor
White-beaked dolphin Low Low Minor
Minke whale Low Low Minor
Humpback whale Low Low Minor
Harbour seal Low Low Minor
Grey seal Low Low Minor
Basking shark Low Low Minor

Secondary Mitigation and Residual Effect

11.7.355 The significance of the effect from vessel disturbance to marine mammals and basking sharks is
not significant EIA terms. Therefore, no additional mitigation to the embedded commitments
already identified in Table 11.16 are considered necessary. No ecological significant adverse
residual effects have been predicted in respect of marine mammals and basking sharks.

EPS Consideration

11.7.356 The assessment of impacts resulting from vessel disturbance, with the commitment to a VMP (C-
OFF-12 and C-OFF-45), has determined that any associated disturbance is unlikely to hinder the
ability to maintains the species FCS. As such, the activity is considered to meet the requirements
of EPS test 3. Given the low number of vessels expected to be in the Proposed Development at
one time, the impacts are not considered to result in a disturbance offence and it is anticipated
that an EPS licence is unlikely to be required.
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Impact 6: Vessel Collision Risk

11.7.357 Increased vessel movement during the construction phase of the Proposed Development has the
potential to result in a range of impacts on marine mammals and other megafauna. These include
injury or death due to collision with vessels due to increased vessel presence.

11.7.358 The Aspen Array Area experiences mostly low vessel traffic density (apart from two areas) and
the OTC corridor has low-moderate vessel traffic density, with a density hotspot close to
Aberdeen. The main ports surrounding the Proposed Development are Peterhead (84 km),
Fraserburgh (93 km) and Aberdeen (11 km north of the OTC Corridor) (see Volume 2, Chapter
14: Shipping and Navigation).

11.7.359 There are two areas of moderate density within the Array Study Area at the Buchan Qil Field,
and along a narrow northeast-southwest route between Aberdeen and the Buchan Oil Field.
These areas have 10— 50 transits per month per 500 m?2 grid cell, as a result of the tug and service
vessels that regularly service the oil field. The main vessel types recorded within the Aspen Array
Area overall were tug and service vessels (45%), fishing vessels (42%), and cargo vessels (9%).
Tanker vessels accounted for 2.5% of transits within the Aspen Array Area, and both recreational
vessels and passenger vessels accounted for <1% of transits.

Magnitude of Impact

11.7.360 During the construction phase, a maximum of 52 vessels will be present within the Aspen Array
Area at any one time, resulting in a maximum of 1,234 vessel return trips over the four-year
construction period (Table 11.13). Vessels that will be used during the construction phase include
pre-construction survey vessels, light construction vessels, crew change vessels, guard vessels,
anchor handling tugs, anchor handling construction vessels, installation support vessels, service
operation vessels, jack up vessels, heavy lift vessels, heavy transport vessels, service operation
vessels, construction support vessels, cable lay vessels, flexible fall pipe vessels, rockdump
vessels and trenching support vessels (Table 11.18).

11.7.361 Vessel traffic associated with the Proposed Development has the potential to lead to an increase
in vessel movements within the site-specific study area. This increase in vessel movement could
lead to an increase in interactions between marine mammals and basking sharks and vessels
during offshore construction. Whilst a broad range of vessel types have been involved in
collisions with marine mammals (Laist et al., 2001), vessels travelling at higher speeds pose a
higher risk because of the potential for a stronger strike impact for both marine mammals and
basking sharks (Schoeman et al., 2020). For example, a study by Laist et al. (2001) found that in
89% of collisions in which the whale was killed or seriously injured vessels were travelling at
speeds of 14 km (7 m/s) or more, and the vessel exceeded a length of 80 m. Therefore, larger
vessels travelling at 7 m/s or faster are those most likely to cause death or serious injury to
marine mammals (Laist et al., 2001). The majority of vessels used during the construction phase
are likely to be large vessels that will either be travelling considerably slower than 7 m/s or will
be stationary for significant periods of time.
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11.7.362 Therefore, the actual increase in vessel traffic moving within the Proposed Development and
to/from port will occur over short periods of the offshore construction activity. Smaller vessels
involved in construction activities (i.e. tug/anchor handlers, guard vessels, survey vessels, and
crew transfer vessels) are able to move to avoid marine mammals and basking sharks (when
detected), even when an animal is close and the vessel is going at high speed, due to better
manoeuvrability compared to larger vessels (Schoeman et al., 2020). In contrast, large vessels,
such as jack-up vessels, have low manoeuvrability and may require larger distances to avoid an
animal, but travel at slower speeds.

11.7.363 In addition, the embedded commitments (Table 11.16) which include a VMP (C-OFF-12), will
advise that vessel traffic will move along predictable routes, which is known to be a key aspect
in minimising the potential risks imposed by vessel traffic (Nowacek et al., 2001; Lusseau 2003;
2006). The VMP will also provide best practice guidance to minimise interactions with marine
mammals and basking sharks and define how vessels should behave in the presence of them. In
addition, adherence to the Scottish Marine Wildlife Watching Code (C-OFF-45) and the Basking
Shark Code of Conduct (C-OFF-54) will also minimise the risk of collision.

11.7.364 Vessel collisions with basking sharks have been reported in the southwest of England during a
yachting event, and with small boats off Carradale (Speedie et al., 2009). Basking sharks with
propeller injuries and other injuries consistent with vessel collisions have been recorded on the
west coast of Scotland, Wales and Ireland where higher basking shark numbers, as compared to
the east coast of the UK, are recorded (Speedie and Johnson, 2008).

11.7.365 It is also likely that the noise emissions from vessels involved in the construction phase will be
detectable by marine mammals and therefore will deter animals from the areas of potential
impact. Whilst construction of the Proposed Development will lead to an uplift in vessel activity,
vessel movements will be largely restricted to within the Aspen Array Area or along the OTC
Corridor and Working Area and will follow existing shipping routes to/from ports. Due to the
volume of vessel traffic around the site-specific study area already, the introduction of additional
vessels during the construction phase of the Proposed Development will not be a novel impact
for marine mammals present in the area. Therefore, it is not expected that vessel activities during
the construction phase would increase the risk of injury due to vessel collision.

11.7.366 The impact of injury to all marine mammal species and basking sharks from vessel activities is
considered to result in a very small proportion of the population affected, occur relatively
frequently throughout the construction phase, the effect is unlikely to occur given
implementation of embedded commitments, intermittent (during vessel movements only), and
is very unlikely to affect the population trajectory.

11.7.367 The impact for marine mammals and basking sharks is therefore predicted to be of local spatial
extent, short term duration and intermittent. The magnitude is therefore Negligible.
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Sensitivity of Receptor

11.7.368 During construction of the Proposed Development, a potential source of impact from increased
vessel activity is physical trauma from collision with a vessel. In general, three consequences of
vessel collision are defined: direct (injuries to the animals that are the immediate result of
collision), long-term (a decrease in the fitness of the animal over time), and population
consequences (Schoeman et al., 2020). With regards to injuries, both fatal and non-fatal injuries
of marine mammals and basking sharks with vessels have been documented (Laist et al., 2001,
Vanderlaan et al., 2008; Cates et al., 2017; Sparkes, 2024; Speedie and Johnson, 2008). Fatal
collisions have been evidenced via carcasses washing up on beaches (Laist et al., 2001; Peltier et
al., 2019); carcasses caught on vessel bows (Laist et al., 2001; Peltier et al., 2019); and floating
carcasses which have strong evidence of ship strike, such as propeller cuts, significant bruising,
oedema, internal bleeding radiating from a specific impact site, fractures and ship paint marks
(Jensen and Silber, 2003; Douglas et al., 2008). Fatalities from ship strikes, however, often go
unreported (Authier et al., 2014). For non-fatal injuries, evidence of animals which have survived
ship strikes with non-fatal injuries from propellers has been widely documented (Wells et al.,
2008; Luksenburg, 2014).

Marine Mammals

11.7.369 Although many species of marine mammals are able to detect and avoid vessels, it is unclear why
some individuals do not always move out of the path of an approaching vessel (Schoeman et al.,
2020), although it has been suggested that behaviours such as resting, foraging, nursing, and
socialising could distract animals from detecting the risk posed by vessels (Dukas, 2002). It is also
possible that animals do not hear vessels when they are near the surface. Collisions between
cetaceans and vessels, however, are not necessarily lethal on all occasions (Wells et al., 2008;
Luksenburg, 2014).

11.7.370 The risk of collision between marine mammals and vessels is directly influenced by the type of
vessel and the speed with which it is travelling (Laist et a/, 2001), and indirectly by ambient noise
levels underwater and the behaviour the marine mammal is engaged in. Vessels travelling at
higher speeds (14 knots or faster) pose a higher risk (Laist et al, 2001). Smaller vessels (such as
guard vessels) are also able to avoid marine mammals (when detected) due to better
manoeuvrability compared to larger vessels (Schoeman et al,, 2020). Similar vessels during
construction will have low to moderate working speeds, hence reducing the risk of collision.
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11.7.371 There is currently a lack of information on the frequency of occurrence of vessel collisions as a
source of marine mammal mortality. There is little evidence from marine mammals stranded in
the UK that injury from vessel collisions is an important source of mortality. The UK Cetacean
Strandings Investigation Programme (CSIP) documents the annual number of reported
strandings and the cause of death for those individuals examined at post-mortem. According to
the most recent CSIP report, post-mortems were conducted on 32 out of the 291 reported
harbour porpoise strandings in 2022 (CSIP, 2023). A cause of death was identified for all
examined individuals, with two individuals being identified as dying from physical trauma of an
unknown cause, which could have been vessel strike. For bottlenose dolphin, of the nine
strandings reported in 2022, three were investigated by post-mortem with cause of death
established in all post-mortems. Cause of death was not identified as physical trauma for any
individuals. For Risso’s dolphin, only one of the seven strandings in 2022 was investigated. The
cause of death for this individual was not physical trauma. A single white-beaked dolphin was
reported stranded in 2022. This individual was examined, and the cause of death was not
identified as physical trauma. In 2022, CSIP received its first report of a stranded Atlantic white-
sided dolphin in nearly a decade. Cause of death of this individual was not physical trauma. For
minke whales, two of the 11 strandings reported were investigated by post-mortem. Neither
stranding was identified as being caused by physical trauma. In 2022, CSIP took part in a one-
year pilot study to assess the viability of a seal mortality monitoring and investigation scheme
across England and Wales. During the study, 480 dead stranded seals were reported. 34 grey
seals and one harbour seal were examined by post-mortem. Of the grey seals, two died from
physical trauma of an unknown cause, which could have been vessel strike. A cause of death
could not be identified for the harbour seal. No strandings of humpback whales were reported
in 2022. The CSIP data for 2022, aligns with that of previous years (CSIP 2016; 2017; 2018; 2019;
2020; 2021, 2022), with that very few strandings have been attributed to vessel collisions

11.7.372 In Scotland, The Scottish Marine Animal Stranding Scheme (SMASS) works alongside CSIP to
collate, analyse and report data of marine mammal strandings around the Scottish coast. The
most recent SMASS report for 2023, recorded 444 cetacean strandings and 476 seal strandings.
Of these, 78 cetaceans and 86 seals were necropsied (Brownlow et al., 2024). Physical trauma as
a result of vessel strike was not found to be the cause of death for any of the species included in
this assessment. Physical trauma as a result of vessel strike was not identified as the cause of
death for any strandings in SMASS reports in 2022 or 2021 (SMASS, 2023; Brownlow et al., 2024).
However, in 2020, one harbour porpoise was identified as dying from physical trauma as a result
of vessel strike (Davison and ten Doeschate, 2021).

11.7.373 While there is evidence that mortality from vessel collisions can and does occur, it is not
considered to be a key source of mortality highlighted from post-mortem examinations.
However, it is important to note that the strandings data are biased to those carcasses that wash
ashore for collection and therefore may not be representative. Furthermore, post-mortems are
not undertaken for many carcasses, further reducing the representativity of strandings data.
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11.7.374 Harbour porpoises, dolphins and seals are relatively small and highly mobile, and given observed
responses to noise, are expected to detect vessels in close proximity and largely avoid collision.
Predictability of vessel movement by marine mammals is known to be a key aspect in minimising
the potential risks imposed by vessel traffic (Nowacek et al., 2001, Lusseau 2003, Lusseau 2006).

11.7.375 Collision risk for seals is less understood than for cetaceans, however trauma ascribed to
collisions with vessels has been identified in a small proportion of both live stranded (Goldstein
et al., 1999) and dead stranded seals in the US (Swails, 2005). In these cases, however, less than
2% of all dead necropsied seals had vessel collision attributed to cause of death. A study in the
Moray Firth showed that seals use the same areas as vessels during trips between haul-outs and
foraging sites but that seals tended to remain beyond 20 m from vessels (only three instances
over 2,241 days of seal activity resulted in passes at less than 20 m) (Onoufriou et al., 2016),
suggesting that the possibility of a risk of collision is very low.

11.7.376 Overall, marine mammals will avoid vessels and vessel collision is not considered to be a key
source of mortality highlighted from post-mortem examinations of stranded animals. However,
should a collision event occur, this is likely to kill or injure the animal.

11.7.377 Based on the above, all marine mammal receptors are considered to be of reasonable
adaptability, limited to no tolerance, have medium-term to no recoverability, and are of very
high value. The sensitivity of the receptor is High.

Basking Shark

11.7.378 Basking sharks are slow-moving and large-sized with limited manoeuvrability, making them
particularly susceptible to vessel collision (Witt et al., 2019). This is of particular concern in
summer and early autumn months when basking sharks feed and display breeding behaviour at
or near the water surface closer to the coast. In addition, basking sharks have been observed
appearing undisturbed and relatively unaware of surface vessels (Speedie et al, 2009;
Compagno, 1984; Speedie and Johnson, 2008), although it is thought that juveniles react more
readily to vessel presence (Speedie et al., 2009).

11.7.379 A total of 14 basking shark strandings were reported to CSIP between 2018 and 2022 (CSIP, 2019,
2020, 2021, 2022, 2023), with four of them reported on the east coast of Scotland. No sign of
vessel interaction and/or collision was identified on stranded individuals investigated post-
mortem. Between 2020 and 2023, a total of nine basking sharks were reported to SMASS
(Brownlow et al., 2024; SMASS, 2023; Davison and ten Doeschate, 2021). Physical trauma as a
result of vessel strike was not identified as the cause of death for any strandings investigated by
post-mortem. There is little evidence from basking sharks stranded in UK waters to suggest that
injury from vessel collision is an important cause of shark mortality. As noted above, there is
evidence that not all collision incidents are lethal (Speedie and Johnson, 2008), and that
elasmobranchs in general have the potential for recovery from wound injuries (Riley et al., 2009;
Chin et al., 2015). Furthermore, it is important to note that the strandings data are biased to
those carcasses that wash ashore for collection and therefore may not be representative.
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11.7.380 Camera footage of a collision between a boat and a basking shark has recently been captured off
the coast of Ireland. In the video the female basking shark can be seen feeding on the surface
before making sudden evasive move and then colliding with a boat, causing the animal to rapidly
dive to the seabed. When the tag had automatically released 7 hours after the event, the
individual had not resumed feeding and video showed visible damage and abrasions (Sparkes,
2024).

11.7.381 Based on the above, basking sharks are considered to be of reasonable adaptability, limited to
no tolerance, have medium-term to no recoverability, and are of very high value. The sensitivity
of the receptor is High.

Significance of Effect
11.7.382 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors is presented in Table 11.48.

11.7.383 The magnitude of impact is deemed to be Negligible for vessel collision risk (Table 11.48). The
sensitivity of the receptor is High for vessel collision risk. The effect will, therefore, be of Minor
significance, which is not significant in EIA terms.

Table 11.48 Significance of Impact 6: Vessel Collision Risk (Construction)

Receptor Magnitude Sensitivity Significance

Harbour porpoise Negligible High Minor
Bottlenose dolphin Negligible High Minor
Risso’s dolphin Negligible High Minor
Atlantic white-sided Negligible High Minor
dolphin

White-beaked dolphin | Negligible High Minor
Minke whale Negligible High Minor
Humpback whale Negligible High Minor
Harbour seal Negligible High Minor
Grey seal Negligible High Minor
Basking shark Negligible High Minor

Secondary Mitigation and Residual Effect

11.7.384 The significance of the effect of vessel collision risk to marine mammals and basking sharks is not
significant EIA terms. Therefore, no additional mitigation to the embedded commitments already
identified in Table 11.16 are considered necessary. No ecological significant adverse residual
effects have been predicted in respect of marine mammals and basking sharks.
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EPS Consideration

11.7.385 It is expected that, with the commitment to a VMP (C-OFF-12) to reduce the vessel collision risk
to Negligible levels, no EPS will be injured. As such, an EPS licence for injury is unlikely to be
required.

Impact 7: Changes to Prey

11.7.386 Marine mammals and basking sharks are dependent on prey for survival. As a result, there is the
potential for indirect effects on marine mammals or basking sharks to occur as a result of impacts
on their prey species or the habitats that support them. The key prey species for the receptors
within this assessment are presented in Table 11.49.

Magnitude of Impact

11.7.387 Potential impacts on prey species during the construction phase of the Proposed Development
are described in Volume 2, Chapter 10: Fish and Shellfish Ecology of the Offshore EIAR and
include:

= Mortality, injury, behavioural disturbance and auditory masking arising from noise and

vibration;
=  Temporary increase in suspended sediments and sediment deposition;
= Direct and indirect seabed disturbance leading to release of sediment contaminants;
= Temporary habitat disturbance;
= Increased risk of introduction and/or spread of marine Invasive Non-Native Species (INNS).

11.7.388 Volume 2, Chapter 10: Fish and Shellfish Ecology of the Offshore EIAR has concluded that there
will be no likely significant effects arising on the fish and shellfish species during the construction
phase, with the exception of the following impact, which has been concluded to have likely
significant effects:

= Behavioural impacts from underwater noise (UWN) on Group 3 (static — spawning herring)
valued ecological receptors (VERs) — Piling (anchor piles) has been concluded to have a
Moderate significance, which is significant in EIA terms.

11.7.389 With the implementation of secondary mitigation measures, the significant of behavioural
effects on Group 3 (static — spawning herring) VERs will be reduced to levels that are not
significant. The residual effect will be minor which is not significant in EIA terms.

11.7.390 The impact to all marine mammals and basking shark receptors from changes to prey species is
considered to be highly localised, to occur relatively frequently throughout the construction
phase and is unlikely to occur with the implementation of secondary mitigation measures as
there is expected to be no significant impacts on fish and shellfish species. Therefore, the
magnitude is assessed as Low.
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Table 11.49 Key Prey Species of the Receptors

Receptor

GOBe

APEMGroup

‘ Key Prey Species

‘ Reference

Harbour porpoise Sandeel, whiting, small cod, blue whiting, cod, haddock, saithe, Scotland Santos et al. (2004)
rocklings, herring, sprat, mackerel, scad, cephalopods, molluscs,
brown shrimp, crabs, isopods, amphipods, other crustaceans
Bottlenose dolphin Catsharks, sprat, scad, conger eel, Atlantic salmon, blue whiting, Scotland Santos et al. (2001)
whiting, haddock, saithe, Norway pout, pout, small cod, silvery Ireland Hernandez-Milian et al. (2015)
cod, ling, hake, Atlantic horse mackerel, Atlantic mackerel, gobies,
sand smelt, lanternfish, flounder, plaice, dab, brill, sole, squid and
octopus species
Risso’s dolphin Squid, cuttlefish and octopus, haddock, whiting, poor cod Scotland Macleod et al. (2014)
Atlantic white-sided dolphin | Poor cod, pouting, blue whiting, Atlantic mackerel, myctophids, Northeast Hernandez-Milian et al. (2016)
silvery pout Atlantic
White-beaked dolphin cod, true cod, hake, sole, sandeel, mackerel, whiting, goby, UK Canning et al. (2008)
haddock, squid, herring, scad, long rough dab, octopus Jansen et al. (2010)
MacLeod (2013)
Minke whale Sandeel, herring, sprat, mackerel, Norway pout/poor cod, gobies Scotland Pierce et al. (2004)

Humpback whale

Capelin, herring, krill, mackerel, blue whiting

Norwegian sea

Lgviknes et al. (2021)

Harbour seal

Sandeel, saithe, dab, plaice, flounder, bullrout, sprat, cod,
haddock, ling, dragonet, herring, poor cod, Norway pout, rockling,
mackerel, whiting, blue whiting, lemon sole

Scotland

Wilson and Hammond (2016)

Grey seal

Saithe, whiting, cod, haddock, rockling, ling, blue whiting, hake,
pollock, Norway pout, small cod, plaice, lemon sole, sandeel,
dover sole, dab, herring, sprat, mackerel, salmonid, wrasse, catfish

Scotland

Hammond and Wilson (2016)

Basking shark

Zooplankton

UK

MarLIN (2025)
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11.7.391 Impacts to prey resources will be largely restricted to the boundaries of the Proposed
Development and, therefore, marine mammals and basking sharks occurring within this area also
have the potential to be affected. The fish and shellfish species identified in the Offshore EIAR
Volume 2, Chapter 10: Fish and Shellfish Ecology are typical of those present within the North
Sea and provide a thorough dataset to consider the potential impacts on marine mammals and
basking sharks.

Marine Mammals

11.7.392 Changes to prey availability could increase the energy expenditure required for feeding through
increased effort. However, as the majority of marine mammal receptors within this assessment
are generalist feeders, feeding on a variety of prey species (Table 11.49), thereby removing the
requirement for additional energy expenditure. The exception to this is Risso’s dolphins which
feed primarily on cephalopods (Macleod et al., 2014). All marine mammal receptors are highly
mobile and search large areas for prey. Therefore, no impact on survival or reproduction of any
receptor is predicted.

11.7.393 Based on the above, marine mammals are considered to be of high adaptability, reasonable
tolerance, have high recoverability, and are of very high value. The sensitivity of the receptors is
Low.

Basking Shark

11.7.394 Changes to prey availability could increase the energy expenditure required for feeding through
increased effort. However, the prey species of basking sharks are typically present within wider
Scottish waters and are not exclusive to the vicinity of the Proposed Development. As basking
sharks are highly mobile, it is reasonable to assume that they will be able to find nearby suitable
habitat with sufficient and suitable prey resources.

11.7.395 While the copepods C. helgolandicus and C. finmarchicus may be the preferred prey species and
comprise of a high proportion of the diet (MarLIN, 2025), basking sharks are considered as
generalist feeders (Table 11.49) and therefore can exploit a variety of prey and are not reliant on
few particular species.

11.7.396 Based on the above, basking sharks are considered to be of high adaptability, reasonable
tolerance, have high recoverability, and are of very high value. The sensitivity of the receptors is
Low.

Significance of Effect
11.7.397 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors is presented in Table 11.50.

11.7.398 The magnitude of impact is deemed to be Low for changes to prey. The sensitivity of the receptor
is Low for changes to prey (Table 11.50). The effect will, therefore, be of Minor significance,
which is not significant in EIA terms.
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Table 11.50 Significance of Impact 7: Changes to Prey (Construction)

Receptor ‘ Magnitude Sensitivity Significance
Harbour porpoise Low Low Minor
Bottlenose dolphin Low Low Minor
Risso’s dolphin Low Low Minor
Atlantic white-sided Low Low Minor
dolphin

White-beaked dolphin | Low Low Minor
Minke whale Low Low Minor
Humpback whale Low Low Minor
Harbour seal Low Low Minor
Grey seal Low Low Minor
Basking shark Low Low Minor

Secondary Mitigation and Residual Effect

11.7.399 The significance of the effect of changes to prey for marine mammals and basking sharks is not
significant EIA terms. Therefore, no additional mitigation to the embedded commitments already
identified in Table 11.16 are considered necessary. No ecological significant adverse residual
effects have been predicted in respect of marine mammals and basking sharks.

EPS Consideration

11.7.400 This impact is not direct disturbance to EPS, hence it is not applicable.

Operation and Maintenance

11.7.401 This section presents the assessment of impacts arising from the O&M phase of the Proposed
Development.

Impact 8: Vessel Disturbance

11.7.402 Increased vessel movement during the O&M phase of the Proposed Development has the
potential to result in a range of impacts on marine mammals and other megafauna. These include
avoidance behaviour or displacement due to increased vessel presence, and in the case of marine
mammals, vessel presence can cause masking of vocalisations or changes in vocalisation rate due
to increased underwater noise.
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11.7.403 The Aspen Array Area experiences low vessel traffic density, with one area with moderate density
at the Buchan QOil Field and route from it to Aberdeen. The OTC corridor has low-moderate vessel
traffic density, with a density hotspot close to Aberdeen. The main ports surrounding the
Proposed Development are Peterhead (84 km), Fraserburgh (93 km) and Aberdeen (11 km north
of the OTC Corridor). Two main routes traverse from southwest to northeast through the Aspen
Array Area, containing up to 175 vessel tracks per year, while the majority of the Aspen Array
Area exhibits less than 100 tracks per year. Vessel traffic crossing the OTC Corridor experiences
between 300 and 1,100 transits per year at its densest location (20 km stretch located 13 km
from cable Landfall). The main vessel types recorded within the Aspen Array Area overall were
tug and service vessels (45%), fishing vessels (42%), and cargo vessels (9%). Tanker vessels
accounted for 2.5% of transits within the Aspen Array Area, and both recreational vessels and
passenger vessels accounted for <1% of transits. For further details see Volume 2, Chapter 14:
Shipping and Navigation.

Magnitude of Impact

11.7.404 During the O&M phase, a maximum of eleven vessels are expected to be on site at one time,
resulting in a maximum of 219 vessel return trips per year over the 35-year operational period
(Table 11.18). However, in reality, the number of vessels on site at one time is expected to be
notably less at 5 (Table 11.18). Vessels that will be used during the O&M phase include crew
transfer vessels, jack-up vessels, cable repair vessels and other vessels (Table 11.18).

11.7.405 As stated in paragraph 11.7.289, the area surrounding the Proposed Development, in particular
the OTC Corridor, experiences a relatively low-moderate level of vessel traffic. Therefore, the
increase in vessel activity as a result of O&M is not considered a novel impact for the marine
mammals or other megafauna present in the area.

11.7.406 Furthermore, Heindanen and Skov (2015) suggested that harbour porpoise density was
significantly lower in areas with vessel transit rates of greater than 20,000 vessels/year (80 per
day within an area of 5 km?). Comparatively, vessel traffic in the Shipping and Navigation study
area averages one vessel per day (see Volume 2, Chapter 14: Shipping and Navigation).
Considering a maximum of seven operations and management vessels will be present within the
Aspen Array Area at any one time, vessel traffic in the area around the Proposed Development
is not likely to exceed the value presented by Heindnen and Skov (2015) even with the addition
of vessels involved in the operations and management phase.

11.7.407 As discussed in paragraph 11.7.305, the implementation of a VMP advises that vessels
movements follow predictable routes and will provide guidance on how vessels should behave
in the presence of marine mammals and basking sharks, which will minimise the magnitude of
any impact (further details in Volume 4, Appendix 8 Outline Vessel Management and Navigation
Safety Plan).

11.7.408 Therefore, the impact of disturbance to all marine mammal and basking sharks species from
vessel activities is considered to result in a small proportion of the population affected, to occur
frequently throughout the operational and maintenance phase, have intermittent and reversible
consequences, and is very unlikely to affect the population trajectory given implementation of
embedded commitments (i.e. VMP).
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11.7.409 The impact is predicted to be of local spatial extent and short-term duration. The magnitude is
therefore Low.

Sensitivity of Receptor

Harbour Porpoise

11.7.410 Harbour porpoise sensitivity to increased vessel disturbance is described in paragraphs 11.7.313
to 11.7.318. The sensitivity of the receptor is Low.

Bottlenose Dolphin

11.7.411 Bottlenose dolphin sensitivity to increased vessel disturbance is described in paragraphs
11.7.319 to 11.7.326. The sensitivity of the receptor is Low.

Risso’s Dolphin

11.7.412 Risso’s dolphin sensitivity to increased vessel disturbance is described in paragraphs 11.7.327 to
11.7.330. The sensitivity of the receptor is Low.

Atlantic White-sided Dolphin / White-beaked Dolphin

11.7.413 Atlantic white-sided dolphin and white-beaked dolphin sensitivity to increased vessel
disturbance is described in paragraphs 11.7.331 to 11.7.332. The sensitivity of the receptors is
Low.

Minke Whale

11.7.414 Minke whale sensitivity to increased vessel disturbance is described in paragraphs 11.7.333 to
11.7.337. The sensitivity of the receptor is Low.

Humpback Whale

11.7.415 Humpback whale sensitivity to increased vessel disturbance is described in paragraphs 11.7.338
to 11.7.341. The sensitivity of the receptor is Low.

Harbour and Grey Seals

11.7.416 Harbour and grey seals sensitivity to increased vessel disturbance is described in paragraphs
11.7.342 to 11.7.349. The sensitivity of the receptor is Low.

Basking Shark

11.7.417 Basking shark sensitivity to increased vessel disturbance is described in paragraphs 11.7.350 to
11.7.352. The sensitivity of the receptor is Low.

Significance of Effect
11.7.418 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors is presented in Table 11.51.

11.7.419 The magnitude of impact is deemed to be Low for vessel disturbance. The sensitivity of the
receptor is Low for vessel disturbance (Table 11.51). The effect will, therefore, be of Minor
significance, which is not significant in EIA terms.
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Table 11.51 Significance of Impact 8: Vessel Disturbance (O&M)

Receptor ‘ Magnitude Sensitivity Significance
Harbour porpoise Low Low Minor
Bottlenose dolphin Low Low Minor
Risso’s dolphin Low Low Minor
Atlantic white-sided Low Low Minor
dolphin

White-beaked dolphin | Low Low Minor
Minke whale Low Low Minor
Humpback whale Low Low Minor
Harbour seal Low Low Minor
Grey seal Low Low Minor
Basking shark Low Low Minor

Secondary Mitigation and Residual Effect

11.7.420 The significance of the effect from vessel disturbance to marine mammals and basking sharks is
not significant EIA terms. Therefore, no additional mitigation to the embedded commitments
already identified in Table 11.16 are considered necessary. No ecological significant adverse
residual effects have been predicted in respect of marine mammals and basking sharks.

EPS Consideration

11.7.421 The assessment of impacts resulting from vessel disturbance, with the commitment to a VMP (C-
OFF-12 and C-OFF-45), has determined that any associated disturbance is unlikely to hinder the
ability to maintain the species FCS. As such, the activity is considered to meet the requirements
of EPS test 3. Given the low number of vessels expected to be in the Proposed Development at
one time, the impacts are not considered to result in a disturbance offence and it is expected
that an EPS licence is unlikely to be necessary.

Impact 9: Vessel Collision Risk

11.7.422 Increased vessel movement during the operations and maintenance phase of the Proposed
Development has the potential to result in a range of impacts on marine mammals and other
megafauna. These include injury or death due to collision with vessels due to increased vessel
presence.

11.7.423 The Aspen Array Area experiences low vessel traffic density (with the exception of two areas)
and the OTC corridor has low-moderate vessel traffic density, with a density hotspot close to
Aberdeen. The main ports surrounding the Proposed Development are Peterhead (84 km),
Fraserburgh (93 km) and Aberdeen (11 km north of the OTC Corridor) (see Volume 2, Chapter
14: Shipping and Navigation).
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11.7.424 There are two areas of moderate density within the Array Study Area at the Buchan Qil Field, and
along a narrow northeast-southwest route between Aberdeen and the Buchan Oil Field. These
areas have 10 — 50 transits per month per 500 m? grid cell, as a result of the tug and service
vessels that regularly service the oil field. The main vessel types recorded within the Aspen Array
Area overall were tug and service vessels (45%), fishing vessels (42%), and cargo vessels (9%).
Tanker vessels accounted for 2.5% of transits within the Aspen Array Area, and both recreational
vessels and passenger vessels accounted for <1% of transits.

Magnitude of Impact

11.7.425 During the operations and maintenance phase, a maximum of eleven vessels will be present
within the Aspen Array Area at any one time, resulting in a maximum of 219 vessel return trips
over the 35-year operational period (Table 11.13). Vessels that will be used during the operations
and maintenance phase include crew transfer vessels, jack-up vessels, cable repair vessels and
other vessels.

11.7.426 As stated in paragraph 11.7.289, the area surrounding the Proposed Development, in particular
the OTC Corridor, already experiences a relatively low-moderate level of vessel traffic. Vessel
movements will be within the Aspen Array Area or along the OTC Corridor and will follow existing
shipping routes to/from ports. Therefore, the increase in vessel activity as a result of O&M phase
is not considered a novel impact for the marine mammals or other megafauna present in the
area and it is not expected that vessels activities during the operational and maintenance phase
would increase the risk of injury due to vessel collision.

11.7.427 Marine mammals and basking sharks are relatively small and highly mobile, and given observed
responses to noise, are expected to detect vessels in close proximity and largely avoid collision.
As discussed in paragraph 11.7.363, the implementation of embedded commitments, including
a VMP (C-OFF-12), adherence to the Scottish Marine Wildlife Watching Code (C-OFF-45) and the
Basking Shark Code of Conduct (C-OFF-54) will advise that vessels movements follow predictable
routes and will provide guidance on how vessels should behave in the presence of marine
mammals which will minimise the magnitude of the impact. Furthermore, some of these vessels
will be stationary or slow moving throughout O&M activities for significant periods of time,
further reducing the likelihood and any impacts relating to vessel collision.

11.7.428 Furthermore, all marine mammal and basking sharks are deemed to be of low vulnerability given
that vessel collision is not considered to be a significant cause of mortality, as highlighted from
post-mortem examinations of stranded animals in the UK (CSIP, 2023).

11.7.429 The impact of injury to all marine mammal species and basking sharks from vessel activities is
considered to result in a very small proportion of the population affected, occur relatively
frequently throughout the operations and maintenance phase, the effect is unlikely to occur
given implementation of the embedded commitments mentioned above, intermittent (during
vessel movements only), and is very unlikely to affect the population trajectory.

11.7.430 The impact for marine mammals and basking sharks is therefore predicted to be of local spatial
extent, short term duration and intermittent. The magnitude is therefore Negligible.
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Sensitivity of Receptor

Marine Mammals

11.7.431 Marine mammal receptors sensitivity to vessel collision risk is described in paragraph 11.7.369
to 11.7.377. The sensitivity of the receptors is High.

Basking Shark

11.7.432 Basking shark sensitivity to vessel collision risk is described in paragraph 11.7.378 to 11.7.381.
The sensitivity of the receptor is High.

Significance of Effect
11.7.433 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors is presented in Table 11.52.

11.7.434 The magnitude of impact is deemed to be Negligible for vessel collision risk (Table 11.52). The
sensitivity of the receptor is High for vessel collision risk. The effect will, therefore, be of Minor
significance, which is not significant in EIA terms.

Table 11.52 Significance of Impact 9: Vessel Collision Risk (O&M)

Magnitude Sensitivity Significance

Harbour porpoise Negligible High Minor
Bottlenose dolphin Negligible High Minor
Risso’s dolphin Negligible High Minor
Atlantic white-sided Negligible High Minor
dolphin

White-beaked dolphin | Negligible High Minor
Minke whale Negligible High Minor
Humpback whale Negligible High Minor
Harbour seal Negligible High Minor
Grey seal Negligible High Minor
Basking shark Negligible High Minor

Secondary Mitigation and Residual Effect

11.7.435 The significance of the effect of vessel collision risk to marine mammals and basking sharks is not
significant EIA terms. Therefore, no additional mitigation to the embedded commitments already
identified in Table 11.16 are considered necessary. No ecological significant adverse residual
effects have been predicted in respect of marine mammals and basking sharks.
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EPS Consideration

11.7.436 It is expected that, with the commitment to a VMP (C-OFF-12) to reduce the vessel collision risk
to Negligible levels, no EPS will be injured. As such, an EPS licence for injury is unlikely to be
necessary.

Impact 10: Changes to Prey

11.7.437 Marine mammals and basking sharks are dependent on prey for survival. As a result, there is the
potential for indirect effects on marine mammals or basking sharks to occur as a result of impacts
on their prey species or the habitats that support them. The key prey species for the receptors
within this assessment are presented in Table 11.49.

Magnitude of Impact
11.7.438 Potential impacts on prey species during the operations and maintenance phase of the Proposed

Development are described in Volume 2, Chapter 10: Fish and Shellfish Ecology of the Offshore
EIAR and include:

= Increased risk of introduction and/or spread of marine INNS;
= Longterm habitat disturbance;
= Colonisation of hard substrates;
= EMF effects arising from cables.

11.7.439 Potential impacts on prey species are assessed in Volume 2, Chapter 10: Fish and Shellfish
Ecology of the Offshore EIAR, which concluded there will be no significant effects arising from
the Proposed Development on the species listed in Table 11.49 during the operations and
maintenance phase providing that the embedded commitments are implemented.

11.7.440 The impact to all marine mammal and basking shark receptors from changes to prey species is
considered to be highly localised, to occur relatively frequently throughout the operations and
maintenance phase, and is unlikely to occur as there is expected to be no significant impacts on
fish and shellfish species

11.7.441 The impact is therefore predicted to be of local spatial extent, short term duration and
intermittent. The magnitude is assessed as Negligible.

Sensitivity of Receptor

Marine Mammals

11.7.442 Marine mammal receptors sensitivity to changes in prey is described in paragraph 11.7.392 to
11.7.393. The sensitivity of the receptors is Low.

Basking Shark

11.7.443 Basking shark sensitivity to changes in prey is described in Section 11.7.394 to 11.7.396. The
sensitivity of the receptor is Low.

Significance of Effect
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11.7.444 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors is presented in Table 11.53.

11.7.445 The magnitude of impact is deemed to be Negligible for changes to prey (Table 11.53). The
sensitivity of the receptor is Low for changes to prey. The effect will, therefore, be of Negligible
significance, which is not significant in EIA terms.

Table 11.53 Significance of Impact 10: Changes to Prey (O&M)

Receptor Magnitude Sensitivity Significance
Harbour porpoise Negligible Negligible
Bottlenose dolphin Negligible Low Negligible
Risso’s dolphin Negligible Low Negligible
Atlantic white-sided Negligible Low Negligible
dolphin

White-beaked dolphin | Negligible Low Negligible
Minke whale Negligible Low Negligible
Humpback whale Negligible Low Negligible
Harbour seal Negligible Low Negligible
Grey seal Negligible Low Negligible
Basking shark Negligible Low Negligible

Secondary Mitigation and Residual Effect

11.7.446 The significance of the effect of changes to prey for marine mammals and basking sharks is not
significant EIA terms. Therefore, no additional mitigation to the embedded commitments already
identified in Table 11.16 are considered necessary. No ecological significant adverse residual
effects have been predicted in respect of marine mammals and basking sharks.

EPS Consideration
11.7.447 This impact is not direct disturbance to EPS, hence it is not applicable.
Impact 11: Entanglement Risk With Mooring Lines and Cables

11.7.448 Floating OWFs and other marine renewable energy devices are held in place and attached to the
seabed by mooring lines and anchors to ensure they maintain a fixed position on or within the
water column (Garavelli, 2020, Copping et al., 2020). Furthermore, the inter-array cables (also
known as dynamic cables) for floating offshore wind have floating components that allows them
to move with the tidal current and floating turbine (Taninoki et al., 2017). Moorings and dynamic
cables associated with the operation of floating wind turbines have the potential to entangle
marine mammals and basking sharks within the Proposed Development. Please refer to Table
11.18 for detailed worst-case scenario parameters for the Proposed Development used in this
assessment.
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11.7.449 Indirect entanglement, resulting from lost, abandoned or discarded fishing equipment, could
exacerbate primary entanglement, which stems from sub-surface infrastructure of offshore wind
farms. This combined effect increases the risk of entanglement around moorings and dynamic
cables if marine mammals and basking sharks are bycaught in drift nets and/or lost or discarded
fishing gear snagged on moorings and dynamic cables (Benjamins et al., 2014). Derelict fishing
gear and nets wrapped around the offshore wind structures could potentially increase spatial
impact ranges (considering derelict nets could be tens of metres in width) and impact a variety
of species, including marine mammals and sharks, resulting in relatively high bycatch rates
locally.

11.7.450 The entanglement risk of marine mammals and basking sharks with marine renewable energy
devices depend on the physical parameters of the mooring systems and depth, array and power
cables (Harnois et al., 2015, Copping et al., 2020). Taut mooring lines are likely to have the lowest
relative risk of entanglement, with higher risk being catenary moorings due to greater tension in
the mooring line (Harnois et al., 2015).

11.7.451 Three mooring configurations are being considered for the Proposed Development: catenary,
semi-taut and taut (Table 11.18). The worst-case scenario is considered to be for catenary
moorings, as the risk of entanglement is higher. Therefore, the impact assessment for the risk of
injury resulting from entanglement with mooring lines or cables, including secondary interactions
with derelict fishing gears for the Proposed Development, is based upon the catenary mooring
system.

Magnitude of Impact

11.7.452 A study conducted by Benjamins et al. (2014) on the relative risk assessment of entanglement
from offshore wind developments found that the likelihood of an encounter between marine
animals and marine renewable energy mooring systems and subsea cables is dependent on the
animal’s size and behaviour. It concluded that entanglement with moorings and dynamic cables
associated with offshore wind is estimated to be a low risk to cetaceans and pinnipeds, with
basking sharks having a greater potential risk and baleen whales considered to be more at greater
risk due to their migratory patterns, size and feeding behaviours.

11.7.453 Most research focuses on injury and mortality caused by entanglement with fishing gear or
submarine telecommunications cables which contrary to marine renewable energy mooring lines
and cables, have a loose end or loop that could entangle an animal (Copping et al., 2020). The
main risk is likely to be animal entanglement in derelict fishing gear (secondary entanglement)
which becomes attached to marine renewable energy moorings and poses an entanglement risk
for a wide range of species (Benjamins et al., 2014; Garavelli, 2020).

11.7.454 In addition to mooring configurations, entanglement risks associated with offshore wind
development also vary substantially based on factors such as WTG spacing, array layout and
diameters of mooring lines and/or dynamic cables (FERC, 2010; Benjamins et al., 2014; Harnois
et al., 2015). Regardless of the mooring line designs, any mooring or dynamic cable structures
for the Proposed Development will be set up to reduce the potential for creating any loop that
could entangle large-sized marine wildlife like marine mammals and basking sharks.
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11.7.455 Little is known about the distribution and abundance of derelict fishing gear in Scottish waters,
and its extent being snagged and retained in mooring or cabling associated with offshore wind
development. Therefore, the relative risk and likelihood of secondary entanglement of marine
mammals and basking sharks under such conditions is largely unknown. Given the slow rate at
which the snagged fishing gear (e.g., nets and lines) might decay, the secondary impact could be
substantial, although further studies are required to quantify the level of risk, with best available
data being used in this assessment.

11.7.456 The Proposed Development will utilise large diameter lines to create a mooring systems, with a
maximum diameter of 350 mm. Cables will have a maximum diameter of 220 mm. The risk of
entanglement is considered low as they are of a large enough diameter to preclude
entanglement and marine mammals are likely to be able to detect them either through
echolocation (odontocetes), vibration detected through vibrissae (pinnipeds) or acoustic
detection (Maxwell et al. 2022, Benjamins et al. 2014).

11.7.457 The embedded commitments includes the commitment to risk-based adaptive approach to the
inspections of the mooring lines and cables present in the water column as part of the EMP.
Considering the localised spatial extent (within the Aspen OWF only) and moderate duration of
the potential impact (35 years), the entanglement impact, with the implementation of
Embedded Mitigation as part of the EMP, is considered to affect a small proportion of the
population, and is not likely to affect the population trajectory of basking sharks for all WTG
foundation designs, as any potential impact will be of short term duration, intermittent and
reversible.

11.7.458 The magnitude of primary entanglement to marine mammals and basking sharks is considered
during the operations and maintenance phase of the Proposed Development is assessed as
Negligible when considering the mooring configuration resulting in the worst-case scenario (i.e.,
semi-submersible foundation with catenary moorings).

11.7.459 The magnitude of secondary entanglement to marine mammals and basking sharks is considered
during the operations and maintenance phase of the Proposed Development is assessed as Low
when considering the mooring configuration resulting in the worst-case scenario (i.e., semi-
submersible foundation with catenary moorings).

Sensitivity of Receptor

Marine Mammals

11.7.460 Marine mammals can suffer from injury, and in some cases, mortality as a result of entanglement
(Northridge et al., 2010; Cassoff et al.,, 2011; Benjamins et al., 2014; Ryan et al., 2016; MacLennan
et al., 2021). Frequent entanglement events can threaten survival and negatively impact energy
consumption. The resulting physiological stress and disturbance may also reduce reproductive
success, potentially leading to long-term population declines and serious conservation concerns
(Musick, 1997; van der Hoop et al., 2017).
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11.7.461 Baleen whales (such as minke and humpback whales) are particularly susceptible to
entanglement due to their large size and feeding behaviours (Northridge et al., 2010; Cassoff et
al., 2011; Benjamins et al., 2014; Ryan et al., 2016; Basran et al., 2019; MaclLennan et al., 2021;
Robinson et al., 2023). However, evidence has found that harbour porpoise, dolphin species and
seal species are also susceptible to entanglement, indicating that all marine mammal species face
some level of risk (Allen et al., 2012; Benjamins et al., 2014).

11.7.462 There is currently a lack of information on the frequency of occurrence of entanglement as a
source of marine mammal mortality, with best available data being used in this assessment.
Furthermore, even less is known entanglement of marine mammals in moorings or cables of any
kind, with the majority of recorded cases being entanglement in fishing gear (Benjamins et al.,
2014).

11.7.463 Cases of strandings as a result of entanglement reported to SMASS are generally low. Prior to
2014, fewer than five cases of strandings as a result of entanglement were reported per year
(SMASS Reports 2005-2019 as cited by MaclLennan et al., 2021). However, between 2015 and
2018 an increasing trend was observed with 18 cases in 2018. This was followed by a small
decrease in 2019 where 15 cases were reported. Between 2020 and 2022, a decreasing trend in
entanglement cases has continued to be observed (Davison and ten Doeschate, 2021; SMASS,
2023; Brownlow et al., 2024).

11.7.464 In 2020, three minke whales were reported as entanglement cases, while two grey seals were
reported as entangled or as having lesions suggestive of previous entanglement. In 2021, a total
of eight entanglement cases were recorded, including two humpback whales, one minke whale,
two Risso’s dolphins and two indeterminate baleen species, (SMASS, 2023). Six cases of
entanglement were reported within the 2022 SMASS report, four minke whales and two grey
seals (Brownlow et al.,, 2024). The most recent SMASS report for 2023 had an increase in
reported entanglement cases, with 15 cetacean cases and two seal cases (Brownlow et al., 2024).
Cases included one harbour porpoise, two humpback whales, eight minke whales, two Risso’s
dolphins, one harbour seal, one grey seal and two undetermined dolphin species. It is crucial to
note that the SMASS reports do not differentiate between entanglement in fishing gear (by-
catch) and entanglement by other causes such as in rope or discarded fishing gear/marine litter.

11.7.465 According to the most recent CSIP report, one incident of marine debris entanglement was
recorded in 2022 (CSIP, 2023). However, the species was identified as a Sowerby’s beaked whale
which is not included within this assessment. No incidences of marine debris entanglement were
reported on 2021 (CSIP, 2022). Between 2018 and 2020, one incidence of marine debris
entanglement was recorded per year. Minke whales were recorded in two of the cases, while
the other was identified as a Sowerby’s beaked whale (CSIP, 2019; 2020; 2021).
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11.7.466 While there is evidence that mortality from entanglement can and does occur, it is not
considered to be a key source of mortality in marine mammals highlighted from post-mortem
examinations. However, it is important to note that strandings data are biased to those carcasses
that wash ashore for collection and therefore may not be representative. Furthermore, post-
mortems are not undertaken for many carcasses, further reducing the representativity of
strandings data. Therefore, despite a seemingly low number of accounts of strandings due to
entanglement across Scotland each year (SMASS Reports 2005-2019 as cited by MaclLennan et
al., 2021; Davison and ten Doeschate, 2021; SMASS, 2023; Brownlow et al., 2024), entanglement
is now the largest identified cause of anthropogenic mortality in baleen whales in Scottish waters
(Davison et al., 2020), with minke and humpback whales being the cetacean species most
reported entangled since 1992.

11.7.467 Based on the above and given the fact that entanglement can potentially result in death, the
sensitivity of all marine mammal receptors to entanglement is assessed as High.

Basking Shark

11.7.468 Benjamins et al. (2014), estimated basking sharks to have a moderate risk of entanglement,
based on a modelling study of relative entanglement risk from offshore renewable development.

11.7.469 Basking sharks have relatively poor eyesight and lateral eye placement on the head (McComb et
al., 2009), making it difficult for them to detect mooring lines or cables visually, in particular in
low-light conditions. However, basking sharks are thought to be electroreceptive and therefore
able to detect metallic moorings or electrical elements of dynamic cables at close range (Haine
et al., 2001), or turbulence in the water column generated by the movement of mooring and/or
dynamic cables using their lateral line system, which consists of flow sensors for motion
detection (Popper et al., 2014). However, there is a possibility that as these filter-feeders swim
through the water column with their mouth open, they expose themselves to becoming
entangled across the mouth (Knowlton and Kraus, 2001; Johnson et al., 2005). The entanglement
risk during feeding for basking sharks, is however, estimated to be lower compared to that of
lunge-feeding baleen whales (Benjamins et al., 2014).

11.7.470 Comparatively large body appendages in basking sharks may also make this species more
susceptible to entanglement. However, basking sharks are flexible and therefore may be able to
escape entanglement more easily as compared with more rigid animals such as large whales
(Benjamins et al., 2014).

11.7.471 Evidence of basking shark entanglement in ropes associated with stationary fishing gear has been
recorded (Lien and Fawcett, 1986; Francis and Duffy, 2002; BBC, 2012). One case of
entanglement in basking sharks was recorded by SMASS in 2019, however no cases have been
recorded since (Davison et al., 2020; Davison and ten Doeschate, 2021; SMASS, 2023; Brownlow
et al., 2024). There are no records of basking shark entanglement by CSIP between 2018 and
2022 (CSIP, 2019; 2020; 2021; 2022; 2023).

11.7.472 Based on the above, basking sharks are estimated to be of moderate vulnerability, limited
recoverability and reasonable adaptability to the impact of entanglement, and are of very high
value. Therefore, the sensitivity of basking sharks to entanglement risks is considered to be
Medium.
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Significance of Effect

11.7.473 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors is presented in Table 11.54 and Table 11.55. The
magnitude of impact is deemed to be Negligible for primary entanglement risk (Table 11.54) and
Low for secondary entanglement with mooring lines and cables (Table 11.55).

11.7.474 The sensitivity of the receptor is High for entanglement risk with mooring lines and cables, with
the exception of basking sharks which have Medium sensitivity. The effect will, therefore, be of
Minor significance with the exception of basking sharks for primary entanglement, which is
Negligible significance, which is not significant in EIA terms.

Table 11.54 Significance of Impact 11: Primary Entanglement Risk With Mooring Lines and Cables

Receptor Magnitude Sensitivity Significance

Harbour porpoise Negligible High Minor
Bottlenose dolphin Negligible High Minor
Risso’s dolphin Negligible High Minor
ﬁgfpnhti: white-sided | ecligible High Minor
White-beaked dolphin | Negligible High Minor
Minke whale Negligible High Minor
Humpback whale Negligible High Minor
Harbour seal Negligible High Minor
Grey seal Negligible High Minor
Basking shark Negligible Medium Negligible
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Table 11.55 Significance of Impact 11: Secondary Entanglement Risk With Mooring Lines and Cables

Receptor ‘ Magnitude Sensitivity Significance
Harbour porpoise Low High Minor
Bottlenose dolphin Low High Minor
Risso’s dolphin Low High Minor
ﬁgfpnhti: white-sided Low High Minor
White-beaked dolphin | Low High Minor
Minke whale Low High Minor
Humpback whale Low High Minor
Harbour seal Low High Minor
Grey seal Low High Minor
Basking shark Low Medium Minor

Secondary Mitigation and Residual Effect

11.7.475 The significance of the effect of entanglement risk with mooring lines and cables for marine
mammals and basking sharks is not significant EIA terms. Therefore, no additional mitigation to
the embedded commitments already identified in Table 11.16 are considered necessary. No
ecological significant adverse residual effects have been predicted in respect of marine mammals
and basking sharks.

EPS Consideration
11.7.476 It is expected that, with the commitment to an EMP (C-OFF-47) to reduce the risk of

entanglement to Negligible levels, no EPS will be injured, and therefore it is expected that an EPS
licence is unlikely to be required.
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Impact 12: Noise Related Impacts Associated With Floating Foundations

11.7.477 Due to the relatively low sound levels during O&M of OWFs when compared to construction
(especially if impact pile driving is applied), there has been less concern regarding the impacts
on marine mammals (see reviews Madsen et al., 2006; Thomsen et al., 2006 ; Gill et al., 2012;
Thomsen et al., 2015 as cited in Stober and Thomsen, 2021), despite the longer duration (35
years O&M compared to four years construction for the Proposed Development). The main
source of underwater noise from floating OWFs comes from the floating turbines and mooring
lines. Based on a literature review of operational underwater noise from floating turbines and
mooring lines, it is expected that the underwater noise levels are below the injury ranges for
marine mammals and basking sharks, based on Southall et al. (2019) and Popper et al. (2014)
criteria, respectively. Taking this into consideration, the risk of injury (PTS) to marine mammals
from noise related impacts associated with floating foundations is Negligible. As such, this section
focuses on the risk of disturbance to marine mammals and basking shark as a result of
operational noise.

Magnitude of Impact

Floating Turbines

11.7.478 A study by Risch et al. (2023) compared the operational noise produced by two floating OWFs in
Scottish waters - Kincardine and Hywind Scotland. Data was collected at Kincardine floating wind
farm from November 2021 to January 2022 based on five 9.5 Megawatt (MW) WTGs, geared,
semi-submersible foundations. Additionally, data was collected at the Hywind Scotland OWF
from May to June 2022, on 6 MW WTGs, direct-drive, spar-buoy foundations. At both wind farms,
F-POD autonomous echolocation click detectors were used to monitor the presence of harbour
porpoise.

11.7.479 Source levels for both operational turbines increased with wind speeds. At a wind speed of 15
m/s, operational noise levels were about 3 dB higher at Kincardine (148.8 dB re 1 puPa) compared
to Hywind Scotland (145.4 dB re 1 pPa), potentially due to differences in power, technologies
(gearbox vs. direct drive), and mooring structures. Furthermore, both wind farms emitted
continuous noise below 200 Hz. Median one-third octave band levels below 200 Hz ranged
between 95 and 100 dB re 1 pPa at approximately 600 m from the nearest turbine, comparable
to levels from fixed offshore wind turbines at similar distances (Tougaard et al., 2020, Stober and
Thomsen, 2021, Risch et al., 2023).

11.7.480 Due to the location of the Proposed Development in the North Sea, it is expected that the
ambient noise levels are comparable to those assessed in which underwater noise generation
was assessed as part of the Kincardine and Hywind projects, which utilised a 100 dB contour to
approximate median ambient noise levels (Risch et al., 2023). A study by Merchant et al. (2016)
measured underwater ambient noise levels in different locations in the North Sea with values
ranging from 80 to 120 dB re 1uPa, while Robinson et al. (2022) reporting 100 — 110 dB re 1uPa
in the Moray Firth.
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11.7.481 Modelling reports have shown that basking sharks are expected to experience only limited
impacts from operational wind turbines. For example, assessments at Caledonia OWF indicated
that both recoverable injury and TTS ranges were predicted to be less than 50 m from bottom-
fixed turbine foundations. Further modelling estimated that the onset of injury thresholds for
basking sharks would require continuous exposure within 20 m of the source over a 12-hour
period (Caledonia Offshore Wind Farm Ltd, 2024).

11.7.482 The noise levels for floating turbines at the Proposed Development are estimated at an upper
level of 132 dB re 1uPa at 750 m (Volume 3, Appendix 3.1: Underwater Noise Technical Report).

Mooring Lines

11.7.483 Floating OWFs are kept in position by mooring lines designed to remain under continuous
tension. However, these lines must also tolerate motion caused by waves, which can introduce
temporary slack. When the slack is suddenly taken up again, typically during strong surface
movements, sharp impulsive noises may occur. The sound energy generated via the rapid
reapplication of tension in mooring lines is commonly referred to as ‘cable snapping’ (Liu, 1973).

11.7.484 Research on floating OWFs, such as Kincardine and Hywind Scotland, found no clear evidence of
intensive, impulsive ‘snapping’ noises. Instead, the acoustic environment was characterised by
brief, non-impulsive noises, including sounds described as ‘rattles’, ‘bangs’ and ‘creaks’ (Burns et
al., 2022). These momentary events typically lasted about one second and had a frequency range
from 10 to 48 kHz. Risch et al. (2023) further determined these transient sounds could not be
considered as impulsive, and thus the appropriate threshold for marine mammals would be non-
impulsive frequency weighted noise threshold values in order to determine auditory injury risk.

11.7.485Burns et al. (2022), following guidance from NMFS (2018), applied non-impulsive noise
thresholds when evaluating the potential for TTS-onset. Using these thresholds Burns et al.
(2022) were able to determine potential effect ranges for various auditory groups, with the
greatest level of impact being on VHF species (harbour porpoise), where an individual would
need to remain within 50 meters of the source for a full 24-hour period to reach the TTS-onset
threshold. For basking sharks, the impact ranges for snapping noise from mooring lines are
expected to be small, with noise levels generally below the injury threshold criteria (Martin et
al.,, 2011; Xodus, 2015).
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Summary of Magnitude

11.7.486 During the operational phase of the Proposed Development, the impact of noise associated with
floating foundations are expected to be confined to the Aspen Array Area. The spatial reach of
the impact is highly limited, and it is unlikely to cause widespread avoidance behaviour among
marine mammals and basking sharks. As a result, any disturbance would likely involve only a
small segment of the local population, with no anticipated consequences for overall population
trends or long-term viability. This corresponds to a Low magnitude of impact.

11.7.487 However, while the area affected remains small, the possibility of the noise to be regular and
persistent means that marine mammals and basking sharks could experience intermittent
disturbance throughout the operational lifespan of the wind farm, which is estimated to be
around 35 years. Taking into account the extended duration and recuring nature of the sound
exposure, a precautionary approach has been adopted. Consequently, the overall magnitude of
impact has been assessed as Medium, to reflect these longer-term considerations.

Sensitivity of Receptor

Marine Mammals

11.7.488 Risch et al. (2023) reported that operational noise was primarily concentrated below 200 Hz. This
low frequency noise is outside of the peak sensitivity ranges of harbour porpoise (VHF
cetaceans), dolphin (HF cetaceans) and seal species (PCW) (Southall et al., 2019), with hearing
sensitivity of these receptors being relatively poor below 1 kHz (Southall et al., 2007). Thus, it is
expected that disturbance at this frequency would result in little impact to vital rates or
behavioural changes. In addition, turbine noise is thought to have no significant masking effects
on harbour porpoise, with any potential masking being limited to a very small range (Lucke et al.,
2007). This is likely to be similar for dolphin species. There is an overlap between the frequency
range of this operational noise and the vocalisations of seal species, however, seal vocalisations
are more broadband, and therefore the effect of masking is expected to be minor (Madsen et
al., 2006).

11.7.489 Despite this, Risch et al. (2023) observed some disturbance in harbour porpoise at both floating
OWEF locations. The recording site nearest to the turbine detected fewer harbour porpoise
vocalisations compared to the site further away. This potentially indicates displacement or
reduced vocalisations as a result of the operational turbines. However, it is important to consider
that these wind farms have only been operational for a short period of time. Therefore,
habituation to turbine noise by harbour porpoise may occur over time.

11.7.490 As floating foundations for OWFs are relatively novel, there is limited information currently
available on the noise related impacts associated with turbines based on floating foundations.
The findings presented by Risch et al. (2023) suggest that operational noise produced by floating
OWEFs is similar to that from fixed OWFs. Therefore, marine mammal responses to operational
noise from turbines with fixed foundations can be used as a proxy within this assessment.
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11.7.491 Studies on fixed foundation OWFs have observed that odontocetes and seal species are likely to
show initial avoidance to the OWF area, followed by habituation of the operational noise and
possibly attraction to OWFs as feeding grounds (Vella et al., 2001). For example, long-term
monitoring at the Horns Rev and Nysted OWFs in Denmark showed that both harbour porpoise
and harbour seals were sighted regularly within the operational OWF, and within two years of
operation, the populations had returned to levels that were comparable with the wider area
(Diederichs et al., 2008). This supports the prediction made by Risch et al. (2023) that occurrence
patterns of harbour porpoise may change as the Kincardine and Hywind Scotland floating OWFs
mature.

11.7.492 The low frequency noise produced by operational OWFs is more likely to overlap with the hearing
range of LF cetaceans such as minke and humpback whales. Communication signals between
minke whales have been found to be below 2 kHz (Edds-Walton, 2000; Mellinger et al., 2000;
Gedamke et al., 2001; Risch et al., 2013; 2014). Tubelli et al. (2012) estimated the hearing
frequency range in minke whales to extend from 30 Hz to 7.5 kHz up to 100 Hz and 25 kHz. While,
the hearing frequency range in humpback whales has been estimated as between 15 Hz and 3
kHz or between 200 Hz and 9 kHz (Tubelli et al., 2018). Despite this, there is a lack of studies on
disturbance of LF cetaceans as a result of low frequency noise (e.g. wind turbine operational
noise).

11.7.493 A modelling study by Thomsen et al. (2023) assessed TTS on LF cetaceans over a 24-hour period
from a 10 MW and 20 MW turbine. Although the study did not address disturbance, the
likelihood of cumulative TTS was considered negligible for the 10 MW turbine, and for the 20
MW turbine impact ranges extended up to approximately 700 m for LF cetaceans. Therefore, for
cumulative TTS onset to occur, the individual would have to be within 700 m of the turbine for
24 hours, which is unlikely as the minke whale is a highly mobile species. Although behavioural
disturbance is likely to occur at distances greater than TTS onset, individual variation in
behavioural responses to underwater noise is expected to occur. Individual variation in
behavioural responses is likely attributed to a host of contextual factors such as behavioural and
reproductive state of the receptor, as discussed by Ellison et al. (2012) and Southall et al. (2019),
and is better reflected in the threshold parameters updated by Southall et al. (2021).

11.7.494 Due to the overlap of hearing frequency between baleen whales and operational noise, there
may be a potential for masking impacts. However, the impacts of underwater noise from
operational OWFs are very small relative to other anthropogenic and natural noise sources within
the environment, and there is little evidence to suggest significant impacts on baleen whales
(Madsen et al., 2006).

11.7.495 Based on the above, harbour porpoises, dolphin species and seals are considered to be of high
adaptability, high tolerance, have high recoverability, and are of very high value. The sensitivity
of these receptors is Negligible.

11.7.496 Based on the above, minke and humpback whales are considered to be of reasonable
adaptability, reasonable tolerance, have high recoverability, and are of very high value. The
sensitivity of these receptors is Low.
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Basking Shark

11.7.497 As detailed in sections 11.7.87 to 11.7.90, basking sharks are considered to be of low
vulnerability, high recoverability and adaptability to underwater noise, and are of very high value.
Basking sharks are highly mobile and have a wide distribution within Scottish waters. The
sensitivity of the receptor is Low.

Significance of Effect
11.7.498 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors is presented in Table 11.56Table 11.56.

11.7.499 The magnitude of impact is deemed to be Medium for noise related impacts associated with
floating foundations (Table 11.56). The sensitivity of the receptor is Low or Negligible for noise
related impacts associated with floating foundations. The effect will, therefore, be of Negligible
to minor significance, which is not significant in EIA terms.

Table 11.56 Significance of Impact 12: Noise Related Impacts Associated With Floating Foundations

Receptor Magnitude Sensitivity Significance

Harbour porpoise Medium Negligible Negligible
Bottlenose dolphin Medium Negligible Negligible
Risso’s dolphin Medium Negligible Negligible
j:)'fp”hti: white-sided e dium Negligible Negligible
White-beaked dolphin | Medium Negligible Negligible
Minke whale Medium Low Minor

Humpback whale Medium Low Minor

Harbour seal Medium Negligible Negligible
Grey seal Medium Negligible Negligible
Basking shark Medium Low Minor

Secondary Mitigation and Residual Effect

11.7.500 The significance of the effect of noise related impacts associated with floating foundations for
marine mammals and basking sharks is not significant EIA terms. Therefore, no additional
mitigation to the embedded commitments already identified in Table 11.16Table 11.16 are
considered necessary. No ecological significant adverse residual effects have been predicted in
respect of marine mammals and basking sharks.
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EPS Consideration

11.7.501 The assessment of potential from noise related impacts associated with floating foundations
(operational noise) has determined that any associated disturbance is unlikely to hinder the
ability to maintains the species FCS. As such, the activity is considered to meet the requirements
of EPS test 3. Consequently, it is expected that an EPS licence is unlikely to be necessary.

Impact 13: Collision Risk With Floating Foundations

11.7.502 The potential for collisions between marine mammals and basking sharks and moving vessels has
long been a concern in ElAs related to offshore renewable energy projects, as such incidents can
lead to injury or mortality. Recent studies have shifted focus towards understanding collision
risks associated with marine mammals and basking sharks surrounding renewable marine energy
infrastructure, particularly around tidal energy development (Onoufriou et al., 2021). While to
date there are no confirmed incidents involving marine mammals or basking sharks collision with
renewable marine energy infrastructure (Copping et al., 2020), the rapid growth of offshore
floating wind technology requires the reassessment of potential risks. Specifically, attention is
needed to evaluate interactions of marine mammals and basking sharks with the substructure of
floating wind farms as they become more widespread.

Magnitude of Impact

11.7.503 The magnitude of impact resulting from marine mammal and basking shark collisions with
floating WTG substructures is expected to vary based on both the species frequenting the
development areas and the physical dimensions of the floating WTG substructure. Each semi-
submersible substructure will be comprised of three up to 16 m diameter vertical tubes within a
frame which has a maximum total length of 125 m and width of 110 m, with a thickness of up to
40m, approximately 20m of which will be submerged.

11.7.504 The underwater portion of the WTGs represents the area with the highest potential for
interactions with marine mammals and basking sharks. Unlike fixed turbines, floating turbines
are subject to movement due to their mooring systems. Under normal operating conditions, each
platform may move vertically by up to 90 m from the central anchor point. In extreme weather
events, lateral movements may extend to a radius of 500 m. However, studies have shown that
cetaceans such as dolphins tend to be less active and less detectable in these areas during and
after storms (Fandel et al., 2020), which may lower the probability of interactions during such
periods. Additional, vertical movement of the structures, up to 30 m, is a normal feature of their
operations, introducing a dynamic element to the spatial risk of collision. This motion, though
present, is typically slow and unlikely to contribute significantly to injury.

11.7.505 When viewed within the broader context of the marine environment, the spatial influence of the
turbine array remains relatively limited. While the substructure occupies a substantial amount
of space locally, their overall footprint represents only a small portion of the habitat available to
the receptors within the respective MUs. As such, any potential impacts from collision risk with
floating foundations are expected to be geographically constrained and reversible, occurring only
during the operational lifespan of the Proposed Development.
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11.7.506 For species which rely on echolocation, harbour porpoise, bottlenose dolphin, white-beaked
dolphin, Atlantic white-sided dolphin and Risso’s dolphin, the probability of collision is
considered extremely low and very unlikely to affect the population trajectory. The magnitude is
therefore Negligible.

11.7.507 Humpback whales and basking sharks display no indication that the area within the Aspen Array
Area is utilised as foraging, reproductive and/or resting grounds, hence presence within the
Aspen Array Area is unlikely resulting in an extremely low probability of collision and very unlikely
effect on the population trajectory. The magnitude is therefore Negligible.

11.7.508 Grey and harbour seals are also unlikely to be affected, as baseline data indicates minimal
interaction within the Aspen Array Area, and therefore the magnitude of impact is also assessed
as Negligible.

11.7.509 However, a precautionary approach is warranted for minke whale, given the Proposed
Developments proximity to the Southern Trench MPA. Although collisions remain unlikely, the
possibility of impact on a small portion of the population justifies a conservative classification of
Low impact magnitude for minke whale.

Sensitivity of Receptor

Marine Mammals

11.7.510 As floating foundations for OWFs are relatively novel, fixed foundations have been used as a
proxy for the collision risk with floating foundations, and the sensitivity of marine mammals to
collision risks in this assessment. Studies on tidal turbines are also included to provide an insight
into the implications of dynamic structures on collision risk. However, it is important to note that
concerns related to collision risk for tidal turbines are much greater than those for floating
foundations due to the presence of submerged rotating blades in tidal turbines compared to
fewer submerged moving parts in floating foundations.

11.7.511 The risk of marine mammals colliding with floating foundations is likely dependent on the ability
to detect them, the animal’s behaviour and be species specific.

11.7.512 Despite there being limited research available on the subject, evidence from a large range of
practical experience suggests that the risk of collision with OWF foundations is considered to be
low or non-existent for all marine mammal species (Wilson et al., 2007; Wilhelmsson et al., 2010;
Wawrzynkowski et al., 2025).While this evidence is based on fixed foundations, the collision risk
with floating foundations is also considered to be low (Wawrzynkowski et al., 2025)

11.7.513 As mentioned above, echolocating marine mammals (including harbour porpoise, bottlenose
dolphin, white-beaked dolphin, Atlantic white-sided dolphin and Risso’s dolphin) will be able to
locate and identify objects in their path. Palmer et al. (2021) highlighted the ability of harbour
porpoise to detect and avoid operational tidal turbines. This is supported by a study undertaken
by Gillespie et al. (2021) in northern Scotland.

215 of 336 ASPEN OFFSHORE WIND FARM

Revision: 01



oL —one

11.7.514 Similarly, a study observing the movements of harbour seals around a single operational tidal
turbine in Strangford Narrows, Northern Ireland (Sparling et al., 2017) found a degree of local
avoidance to the turbine. These types of behavioural responses serve to reduce collision risks
associated with these tidal turbines. Harbour seals have also been reported to enter operational
wind farms for foraging (Russell et al., 2014).

11.7.515 Minke and humpback whales have been reported to collide with vessels and structures within
marinas during lunge feeding, which might indicate that during these behaviours they do not
detect structures around them. Wilson et al (2007) highlight the risk of collision with floating
structures with little being known on the nature of injuries should contact occur.

11.7.516 The greatest concern regarding the spatial overlap between marine mammal species and floating
OWEFs is the risk of entanglement with mooring lines and cables. This risk has been assessed
above in paragraphs 11.7.460 to 11.7.467.

11.7.517 Based on the above, harbour porpoises, dolphins and seals are considered to be of low
vulnerability, high recoverability and adaptability, and are of very high value. The sensitivity of
the receptor is Negligible. While minke and humpback whales are conservatively considered to
have Low sensitivity.

Basking Shark

11.7.518 There is currently very limited information available as to the collision risk of basking sharks with
marine infrastructure, such as floating foundations.

11.7.519 The greatest concern regarding the spatial overlap between basking sharks and floating OWFs is
the risk of entanglement with mooring lines and cables. This risk has been assessed above in
paragraphs 11.7.468 to 11.7.472.

11.7.520 Due to the lack of information available on the collision risk of basking sharks with marine
infrastructure, marine mammal receptors have been used as a proxy for this assessment. Basking
sharks are expected to have a similar sensitivity to the marine mammal receptors due to their
large size and filter-feeding behaviour. Therefore, basking sharks are considered to be of low
vulnerability, high recoverability and adaptability, and are of very high value. The sensitivity of
the receptor is Negligible.

Significance of Effect

11.7.521 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors is presented in Table 11.57.

11.7.522 The magnitude of impact is deemed to be Negligible for collision risk with floating foundations
for all marine mammals and basking sharks, with the exception of the minke whale for which the
magnitude is Low (Table 11.57). The sensitivity of the receptor is Negligible for collision risk with
floating foundations, with the exception of the minke whale for which the sensitivity is Low. The
effect will, therefore, be of Negligible significance, except for the minke whale, which is Minor,
which is not significant in EIA terms.
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Table 11.57 Significance of Impact 13: Collision Risk With Floating Foundations

Receptor ‘ Magnitude Sensitivity Significance
Harbour porpoise Negligible Negligible Negligible
Bottlenose dolphin Negligible Negligible Negligible
Risso’s dolphin Negligible Negligible Negligible
Atlantic white-sided Negligible Negligible Negligible
dolphin

White-beaked dolphin | Negligible Negligible Negligible
Minke whale Low Low Minor
Humpback whale Negligible Low Negligible
Harbour seal Negligible Negligible Negligible
Grey seal Negligible Negligible Negligible
Basking shark Negligible Negligible Negligible

Secondary Mitigation and Residual Effect

11.7.523 The significance of the effect of collision risk with floating foundations for marine mammals
and basking sharks is not significant EIA terms. Therefore, no additional mitigation to the
embedded commitments already identified in Table 11.16 are considered necessary. No
ecological significant adverse residual effects have been predicted in respect of marine
mammals and basking sharks.

EPS Consideration

11.7.524 The risk of an EPS being injured via collision with floating foundations is considered to be highly
unlikely, and thus an EPS licence for injury is unlikely to be required.

Impact 14: Habitat Loss/Change

11.7.525 The physical presence of the Aspen Array Area has the potential to displace marine mammals
and basking sharks from the region as a result of habitat loss.
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Magnitude of Impact

11.7.526 O&M activities, including cable reburial, repairs works and other interventions that disturb the
seabed, have the potential to cause temporary habitat loss and associated changes in prey
availability for marine mammals and basking sharks. While these activities are typically localised
and infrequent, they may lead to short-term disruptions in benthic communities, which can
influence the distribution and abundance of key prey species such as fish. However, temporary
habitat loss is not considered as primary pressure on marine mammals and basking sharks, as
the expected effects are indirect, mediated through potential changes in the availability of prey
rather than the physical displacement of animals. The impact of temporary habitat loss on prey
species is considered in Volume 2, Chapter 10: Fish and Shellfish Ecology with its potential impact
on marine mammals assessed Impact 10: Changes to Prey.

11.7.527 The scale and frequency of seabed disturbance during the operations and maintenance phase
are expected to be significantly lower than those associated with the construction phase.
Correspondingly, impacts on prey species from long-term habitat loss have been assessed as
Negligible to Minor in terms of ecological significance, which are not significant in EIA terms (See
Volume 2, Chapter 10: Fish and Shellfish Ecology). These impacts are expected to be long-term
for the duration of the operational phase and of local spatial extent, limited to the areas directly
affected.

11.7.528 Furthermore, the area surrounding the Aspen Array Area does not represent unique or
ecologically critical habitat for any of the marine mammal or megafauna species assessed. The
habitat types are characteristic of the wider regional marine environment and are not limited in
their distribution to the vicinity of the development. As such, the environmental conditions and
prey resources available within the Aspen Array Area are expected to be replicated across
broader areas within the relevant MUs for each species.

11.7.529 Habitat loss as a result of the physical presence of marine infrastructure will primarily impact
benthic habitats (Wawryznkowski et al., 2025; Horwath et al,, 2020). However, this loss can
extend to pelagic habitat loss which is expected to have some impacts on marine mammals and
basking sharks, through the loss or changes in the availability of prey species. Nevertheless, these
impacts are likely to be relatively small and result in minimal impacts to these receptor species.

11.7.530 The introduction of man-made structures, such as midwater and surface structures used in
floating OWFs, can create new habitats in a phenomenon often referred to as the ‘reef effect’
and may act as fish aggregation devices (Wawryznkowski et al., 2025; Karlsson et al., 2022;
Bergstrom et al., 2014; Degraer et al., 2020; Clausen et al., 2021). These habitats enhance habitat
complexity, increasing diversity and abundance. In turn, this may have a positive impact on
marine mammals and basking sharks through the attraction of prey species.

11.7.531 Therefore, the magnitude of impact from operation-phase habitat loss is considered to be Low
for marine mammal and basking sharks.
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Sensitivity of Receptor

11.7.532 As described above, there is potential for an indirect of habitat loss on marine mammals and
basking sharks through the loss or changes in the availability of prey species. Marine mammal
and basking shark sensitivity to changes in prey is described in Impact 10: Changes to Prey. Based
on this assessment, the sensitivity of all receptors is Low.

Significance of Effect

11.7.533 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors is presented in Table 11.58.

11.7.534 The magnitude of impact is deemed to be Low for habitat loss/change (Table 11.58). The
sensitivity of the receptor is Low for habitat loss/change. The effect will, therefore, be of Minor
significance, which is not significant in EIA terms.

Table 11.58 Significance of Impact 14: Habitat Loss/Change

Receptor Magnitude Sensitivity Significance
Harbour porpoise Low Low Minor
Bottlenose dolphin Low Low Minor
Risso’s dolphin Low Low Minor
Atlantic white-sided Low Low Minor
dolphin

White-beaked dolphin | Low Low Minor
Minke whale Low Low Minor
Humpback whale Low Low Minor
Harbour seal Low Low Minor
Grey seal Low Low Minor
Basking shark Low Low Minor

Secondary Mitigation and Residual Effect

11.7.535 The significance of the effect of habitat loss/change for marine mammals and basking sharks is
not significant EIA terms. Therefore, no additional mitigation to the embedded commitments
already identified in Table 11.16Table 11.16 are considered necessary. No ecological significant
adverse residual effects have been predicted in respect of marine mammals and basking sharks.

EPS Consideration
11.7.536 This impact assessment has concluded that habitat loss/change will not be detrimental to

maintain the species FCS and therefore passes the EPS test 3. Consequently, it is expected that
an EPS licence is unlikely to be necessary.
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Impact 15: Physical Barrier Effects

11.7.537 Within the Aspen Array Area the presence of array infrastructure has the potential to displace
marine mammals and basking sharks by creating a barrier effect, whereby the regular
movements of a species are impacted by the presence of the wind farm (Onoufriou et al., 2021).
Barrier effects can also be present in the form of a reduction of access to areas which were once
used by marine mammals for particular behaviours.

Magnitude of Impact

11.7.538 Marine mammal species such as harbour porpoise, grey and harbour seals have been observed
in and around operational OWFs (Hastie et al., 2016; Fernandez-Betelu et al., 2021; lorio-Merlo
et al., 2023). However, whilst minke whales have been recorded near offshore oil and gas
infrastructure in the central North Sea (Delefosse et al., 2018), it is still unclear whether baleen
whales and basking sharks can effectively navigate turbine arrays, particularly in floating OWFs
where mooring lines and cables extend throughout the water column.

11.7.539 Long-term monitoring of operational wind farms including the UK, Denmark and the Netherlands
(Moray Firth, Horns Rev, Nysted and Egmond aan Zee) has shown that harbour porpoise and
seals continue to use these areas, with some studies even reporting increased harbour porpoise
activity within the arrays (Scheidat et al., 2011). Movement data from tagged seals has shown
they often travel between turbines in a grid-like pattern, indicating foraging behaviour (Russell
et al., 2014). Multiple reviews have concluded that operational windfarms do not present a
significant barrier to movement (Madsen et al., 2006; Teilmann et al., 2006a; 2006b; Brasseur et
al., 2012; Wawrzynkowski et al., 2025). Additionally, the Proposed Development’s export cable
will be buried or protected, so it is not expected to impede animal passage.

11.7.540 Given the known ability of certain marine mammal species to navigate around offshore
anthropogenic structures, the possibility of the physical barrier effect at the Proposed
Development are not expected to adversely affect harbour porpoise, white-beaked dolphin,
bottlenose dolphin, Atlantic white-sided dolphin, Risso’s dolphin, grey seal and harbour seal.
Accordingly, the physical barrier effect magnitude for these species is assessed as Low. However,
due to the remaining uncertainties around the responses of baleen whales and basking sharks to
floating OWFs, a Medium magnitude of impact is assigned for minke whales, humpback whales
and basking sharks.

Sensitivity of Receptor

Marine Mammals

11.7.541 To date, no studies have reported any physical barrier effects from floating OWFs on marine
mammal species. However, due to the dynamic nature of floating OWFs, they do have the
potential to yield different and potentially greater barrier effects than fixed foundations.
Wawrzynkowski et al. (2025) conducted a generalised impact assessment of the biological effects
of floating OWFs, concluding that physical barrier effects would have a low effect on all marine

mammal species.
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11.7.542 As floating foundations for OWFs are relatively novel, fixed foundations have been used as a
proxy for the impacts of barrier effects, and the sensitivity of marine mammals to barrier effects
in this assessment. Studies on tidal turbines are included to provide an insight into the
implications of dynamic structures on marine mammal behaviour.

11.7.543 A study by Palmer et al. (2021), found significant avoidance of harbour porpoises to operational
tidal turbines. The study demonstrated that harbour porpoise were able to detect and avoid
turbines, with avoidance behaviour increasing with turbine number. However, while operational
tidal turbines did lead to a significant reduction in harbour porpoise presence, both harbour
porpoise and dolphin species were still detected in the vicinity suggesting these species were not
avoiding the area entirely. Sparling et al. (2017) observed the movements of harbour seals
around a single operational tidal turbine in Strangford Narrows, Northern Ireland. They found
that while there was some degree of avoidance of the turbine, it did not prevent transit of the
seals through the channel and therefore did not result in a barrier effect.

11.7.544 Studies of marine mammal activity around fixed marine infrastructures, such as fixed foundation
OWFs, reported regular sightings and acoustic detections of dolphins, porpoises and pinnipeds
(Scheidat et al., 2011; Todd et al., 2016; Vallejo et al., 2017; Clausen et al., 2021; Russell et al.,
2016). This suggests that barrier effects are not an issue for these marine mammal species, with
both Russell et al. (2016) and Vallejo et al. (2017) observing no displacement of harbour seals
and harbour porpoise during the operation of several OWFs within the UK.

11.7.545 Marine infrastructures, such as floating foundations, often act as artificial reef structures, in turn
attracting possible prey species and marine mammals as a result (Wawryznkowski et al., 2025;
Karlsson et al., 2022; Bergstrom et al., 2014; Degraer et al., 2020; Clausen et al., 2021).

11.7.546 Barrier effects may have a greater impact on migratory species, such as humpback and minke
whales. While there is currently very limited data available as to how anthropogenic
infrastructures may alter migration routes, an increase in the total distance of a migratory route
due to displacement resulting from the presence of marine infrastructure may increase energetic
costs (Braithewaite et al.,, 2015). This, in turn, has been found to have negative implications on
survival, reproduction and calf growth. As the annual movements and migration patterns of both
humpback and minke whales in the UK is not yet fully understood, it is difficult to predict if or
how the Proposed Development may cause these baleen whales to deviate from their optimum
migration routes.

11.7.547 Based on the above, harbour porpoise, dolphin species and seals are considered to be of low
vulnerability, high recoverability and adaptability, and are of very high value. The sensitivity of
the receptor is Negligible.

11.7.548 Based on the above, humpback and minke whales are considered to be of moderate
vulnerability, high recoverability and adaptability, and are of very high value. The sensitivity of
the receptors is Low.
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Basking Shark

11.7.549 Basking sharks are highly mobile and are distributed widely across Scottish waters (Paxton et al.,
2014). While there are currently no studies of basking shark activity around marine
infrastructures, the migratory pathways of basking sharks primarily span across the west coast
of Scotland (such as around the Firth of Clyde), the Irish Sea including waters off the Isle of Man,
and the western English Channel (Sims et al., 2003; Solandt and Chassin, 2013; Cornwall Wildlife
Trust, 2020). Therefore, it is unlikely that the presence of the Proposed Development will have
an impact on the migratory route of basking sharks.

11.7.550 Based on the above, basking sharks are considered to be of low vulnerability, high recoverability
and adaptability to physical barrier effects, and are of very high value. The sensitivity of the
receptor is Negligible.

Significance of Effect

11.7.551 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors is presented in Table 11.59.

11.7.552 The magnitude of impact is deemed to be Low for all marine mammals and basking sharks, except
for minke and humpback whales for which is Medium for physical barrier effects (Table 11.59).
The sensitivity of the receptor is Negligible for all marine mammals and basking sharks, except
for minke and humpback whales for which is Low for physical barrier effects. The effect will,
therefore, be of Negligible significance for all marine mammals and basking sharks, except for
minke and humpback whales for which is Minor, which are not significant in EIA terms.

Table 11.59 Significance of Impact 15: Physical Barrier Effects

Receptor Magnitude Sensitivity Significance

Harbour porpoise Low Negligible Negligible
Bottlenose dolphin Low Negligible Negligible
Risso’s dolphin Low Negligible Negligible
Atlantic white-sided Low Negligible Negligible
dolphin

White-beaked dolphin | Low Negligible Negligible
Minke whale Medium Low Minor
Humpback whale Medium Low Minor
Harbour seal Low Negligible Negligible
Grey seal Low Negligible Negligible
Basking shark Low Negligible Negligible
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Secondary Mitigation and Residual Effect

11.7.553 The significance of physical barrier effects for marine mammals and basking sharks is not
significant EIA terms. Therefore, no additional mitigation to the embedded commitments already
identified in Table 11.16 are considered necessary. No ecological significant adverse residual
effects have been predicted in respect of marine mammals and basking sharks.

EPS Consideration

11.7.554 This impact assessment has concluded that the effect of a physical barrier will not be detrimental
to maintain the species FCS and therefore passes the EPS test 3. Consequently, it is expected that
an EPS licence is unlikely to be necessary.

Impact 16: EMF Impacts on Other Megafauna

11.7.555The transmission of electrical current through subsea infrastructure, namely inter-array,
interconnector and export cables within the Proposed Development has the potential to emit a
localised EMF. These EMFs could potentially influence basking sharks, which are an
electroreceptive fish species. The extent of the impact can vary based on species-specific
sensitivity and strength of the EMF, but existing research indicates that elasmobranchs may alter
their behaviour or exhibit avoidance responses near EMF-emitting sources (Gill and Kimber,
2005).

11.7.556 The inter-array cabling between WTGs will consist of dynamic high voltage alternating current
(HVAC), each potentially up to 220 mm in diameter depending on the cable composition and
voltage level, with a maximum rated capacity of 72.5 kV and a maximum total length at site of
300 km. As for the export cable, a maximum of four static HVAC cables are proposed, with
diameters reaching 350 mm, a maximum operating voltage of 275 kV, and a maximum total
offshore cable length of 580 km buried at 1.5 m depth.

Magnitude of Impact

11.7.557 EMFs generated by subsea power cables are known to diminish rapidly with distance, following
an inverse square relationship both vertically and horizontally from the cable source. Typically,
magnetic field strength falls to negligible levels within approximately 10 meters from the cable
(Normandeau Associates Inc. et al., 2011). While shallow burial or external cable protection does
not decrease the inherent strength of the EMF, it increases the distance between the cable and
nearby receptors, effectively lowering their exposure.

11.7.558 Research has identified that elasmobranchs may respond to induced electric fields in the range
of 400 to 1,000 microvolt per metre (LV/m) (CMACS, 2015), with such field intensities likely to
occur within one to two meters of the seabed for cables buried at standard depths Gill and Taylor,
2001; Kimber et al., 2011; Kalmijn, 1982). For deeper burial, the field intensity at the seabed
would be correspondingly lower.
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11.7.559 Tricas and Gill (2011) noted that the sensitivity of elasmobranchs to electric fields was highest at
frequencies of 1-10 Hz, with a broader response frequency range of 0.01-25 Hz where fields
intensities of 10 times or greater were required to elicit a reaction. This suggests that weak fields
such as those generated by offshore wind AC cables are likely to be mostly undetectable.

11.7.560 There is limited understanding of the EMF impacts of cables suspended in the water column,
with the lack of buffer (i.e. sediment) between cables and marine organisms resulting in a greater
interaction and impact compared to buried cables (Gill and Desender, 2020; Hutchison et al.,
2020a). More work needs to be done to understand attraction or aversion impacts of suspended
cables, particularly on pelagic species (Taormina et al., 2018).

11.7.561 To mitigate the potential impacts a detailed CaP (C-OFF-04, Table 11.16) will be implemented as
part of the Proposed Development embedded commitments. These measures will include cable
burial and/or the implementation of cable protection measures (Volume 1, Chapter 3: Project
Description, Sections 3.5 and 3.6). These actions will be carried out in accordance with
management plans, including the CaP, to reduce the impact of EMF emissions on surrounding
environments and organisms. In instances where cables cannot be buried, as such with dynamic
inter-array cables between WTGs, regularly monitoring the inter-array cables for deterioration
allows for early detection and repair of any damage, maintaining the cable shielding and reducing
the duration and extent of EMF emission.

11.7.562 Given these considerations, it is anticipated that any EMF-related impacts on basking sharks will
be limited, affecting only a small segment of the population. Thus, interactions are expected to
be brief, sporadic, and reversible. Accordingly, the overall magnitude of EMF impact during the
Operations and Maintenance phase of the Proposed Development is considered Low for basking
sharks.

Sensitivity of Receptor

Basking Shark

11.7.563 Electromagnetic detection has been well documented in elasmobranchs and is thought to be
used for both navigation and prey detection (Meyer et al., 2005; Hart and Colin, 2015; Hutchison
et al., 2020b). Shark species generally detect voltage gradients (about 5 nanovolts per metre,
nV/m) and biopotentials of their prey (0.001 to 0.5V) at distances of up to 0.5 m (Hart and Collin,
2015). Basking sharks use passive electroreception, using the electrosensory pores focussed on
its snout to detect the weak electric fields produced by zooplankton prey (up to 0.1 V/m;
Kempster and Colin, 2011). It is thought that if basking sharks are able to detect these signals,
they are also able to detect electric fields at the benchmark level of 1 V/m.

11.7.564 Currently very little is known about the direct impact of changing electric fields on basking sharks.
Gill and Kimber (2005) found that electric fields may cause either an attraction or avoidance
response in shark species. This supported previous findings by Kalmijn (1982) who suggested that
electric fields in the range of 0.005 to 1 mV/cm attracted elasmobranchs, while electric fields
over 10mV/cm led to an avoidance response.
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11.7.565 Very little information is also currently available regarding the detection of magnetic fields by
basking sharks. Meyer et al. (2005) found that other shark species were attracted to magnetic
fields ranging from 25 to 100 mT in strength.

11.7.566 There is currently very little direct evidence on the impacts of EMF on basking sharks, particularly
the potential impacts of anthropogenic EMFs. However, if other elasmobranch species are a
good proxy for basking sharks, then they may be attracted or repelled by fields depending on
strength. Studies conducted on other elasmobranch species have found the degree of
responsiveness varies among species, sex, age classes, and depends on the strength of EMFs
(Normandeau Associates Inc. et al., 2011). It is currently unknown whether elasmobranchs
respond positively, negatively or neutrally to EMF emissions (Gill and Taylor, 2001; Gill et al.,
2009), particularly from dynamic cables on pelagic species (Taormina et al., 2018).

11.7.567 As the vulnerability, recoverability and adaptability of basking sharks to EMF impact is largely
unknown, a precautionary approach has been adopted and the sensitivity of basking sharks to
EMPF is assessed as Medium.

Significance of Effect
11.7.568 A summary of the impact magnitude, receptor sensitivity and significance of effect for other
megafauna receptors is presented in Table 11.60.

11.7.569 The magnitude of impact is deemed to be Low for EMF impacts (Table 11.60). The sensitivity of
the receptor is Medium for EMF impacts. The effect will, therefore, be of Minor significance,
which is not significant in EIA terms.

Table 11.60 Significance of Impact 16: EMF Impacts on Other Megafauna

Basking shark ‘ Low ‘ Medium ‘ Minor

Secondary Mitigation and Residual Effect

11.7.570 The significance of the effect of EMF impacts on basking sharks is not significant EIA terms.
Therefore, no additional mitigation to the embedded commitments already identified in Table
11.16 are considered necessary. No ecological significant adverse residual effects have been
predicted in respect of basking sharks.

EPS Consideration

11.7.571 It is expected that, with the commitment to a CaP (C-OFF-04; Table 11.16) to reduce the risk of
EMF impacts to Negligible levels, no EPS will be injured, and therefore it is expected that an EPS
licence is unlikely to be required.

Decommissioning

11.7.572 This section presents the assessment of impacts arising from the Decommissioning phase of the
Project.
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Impact 17: Vessel Disturbance
Magnitude of Impact

11.7.573  Vessel traffic during the decommissioning phase is anticipated to be similar in nature, but of
lower magnitude, to the construction phase as decommissioning activities will mostly be a
reversal of the installation process (Table 11.18). The type of decommissioning vessels available
at the time of decommissioning is unknown. Therefore, the worst-case assumption is that the
same number of vessels present and trips as during the construction phase.

11.7.574 As stated in paragraph 11.7.289, the area surrounding the Proposed Development, in particular
the OTC Corridor, already experiences a low-moderate level of vessel traffic. Therefore, the
increase in vessel activity as a result of decommissioning is not considered a novel impact for the
marine mammals or other megafauna present in the area.

11.7.575 Furthermore, Heinanen and Skov (2015) suggested that harbour porpoise density was
significantly lower in areas with vessel transit rates of greater than 20,000 vessels/year (80 per
day within an area of 5 km?). Comparatively, vessel traffic in the Study Area averages one vessel
per day (see Volume 2, Chapter 14: Shipping and Navigation).

11.7.576 As discussed in paragraph 11.7.305, the magnitude of any impact will be further reduced with
the implementation of a VMP (C-OFF-12), Scottish Marine Wildlife Watching Code (C-OFF-45)
and Basking Shark Code of Conduct (C-OFF-54) which state that vessel movements follow
predictable routes, controlled speeds and movements and provide guidance on how vessels
should behave in the presence of marine mammals and basking sharks .

11.7.577 Therefore, the impact of disturbance to all marine mammal and basking sharks species from
vessel activities is considered to result in a small proportion of the population affected, to occur
frequently throughout the decommissioning phase, have intermittent and reversible
consequences, and is very unlikely to affect the population trajectory given implementation of
embedded commitments.

11.7.578 The impact is predicted to be of local spatial extent and short-term duration. The magnitude is
therefore Low.

Sensitivity of Receptor

Harbour Porpoise

11.7.579 Harbour porpoise sensitivity to increased vessel disturbance is described in paragraph 11.7.313
to 11.7.318. The sensitivity of the receptor is Low.

Bottlenose Dolphin

11.7.580 Bottlenose dolphin sensitivity to increased vessel disturbance is described in paragraph 11.7.319
to 11.7.326. The sensitivity of the receptor is Low.

Risso’s Dolphin

11.7.581 Risso’s dolphin sensitivity to increased vessel disturbance is described in paragraph 11.7.327 to
11.7.330. The sensitivity of the receptor is Low.
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Atlantic White-sided Dolphin / White-beaked Dolphin

11.7.582 Atlantic white-sided dolphin and white-beaked dolphin sensitivity to increased vessel
disturbance is described in paragraph 11.7.331 to 11.7.332. The sensitivity of the receptors is
Low.

Minke Whale

11.7.583 Minke whale sensitivity to increased vessel disturbance is described in paragraph 11.7.333 to
11.7.337. The sensitivity of the receptor is Low.

Humpback Whale

11.7.584 Humpback whale sensitivity to increased vessel disturbance is described in paragraph 11.7.338
to 11.7.341. The sensitivity of the receptor is Low.

Harbour and Grey Seals

11.7.585 Harbour and grey seal sensitivity to increased vessel disturbance is described in paragraph
11.7.342 to 11.7.349. The sensitivity of the receptor is Low.

Basking Shark

11.7.586 Basking shark sensitivity to increased vessel disturbance is described in paragraph 11.7.350 to
11.7.352. The sensitivity of the receptor is Low.

Significance of Effect

11.7.587 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors is presented in Table 11.61.

11.7.588 The magnitude of impact is deemed to be Low for vessel disturbance (Table 11.61). The
sensitivity of the receptor is Low for vessel disturbance. The effect will, therefore, be of Minor
significance, which is not significant in EIA terms.

Table 11.61 Significance of Impact 17: Vessel Disturbance

Receptor Magnitude Sensitivity Significance
Harbour porpoise Low Low Minor
Bottlenose dolphin Low Low Minor
Risso’s dolphin Low Low Minor
Atlantic white-sided Low Low Minor
dolphin

White-beaked dolphin | Low Low Minor
Minke whale Low Low Minor
Humpback whale Low Low Minor
Harbour seal Low Low Minor

Grey seal Low Low Minor
Basking shark Low Low Minor
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Secondary Mitigation and Residual Effect

11.7.589 The significance of the effect from vessel disturbance to marine mammals and basking sharks is

not significant EIA terms. Therefore, no additional mitigation to the embedded commitments
already identified in Table 11.16 are considered necessary. No ecological significant adverse
residual effects have been predicted in respect of marine mammals and basking sharks.

EPS Consideration

11.7.590 It is expected that, with the commitment to a VMP (C-OFF-12) and adherence to the Basking

Shark Code of Conduct (C-OFF-54) and Scottish Marine Wildlife Watching Code (C-OFF-45) to
reduce the disturbance to Negligible levels, no EPS will be injured. Further the assessment of
impacts resulting from vessel disturbance has determined that any associated disturbance is
unlikely to hinder the ability to maintains the species FCS. As such, the activity is considered to
meet the requirements of EPS test 3. Consequently, it is expected that an EPS licence is unlikely
to be necessary.

Impact 18: Vessel Collision Risk

Magnitude of Impact

11.7.591

Vessel traffic during the decommissioning phase is anticipated to be similar in nature, but of
lower magnitude, to the construction phase, as decommissioning activities will mostly be a
reversal of the installation process (Table 11.18). The type of decommissioning vessels available
at the time of decommissioning is unknown. Therefore, the worst-case assumption is that the
same number of vessels present and trips as during the construction phase.

11.7.592 As stated in paragraph 11.7.289, Aspen Array Area experiences low vessel traffic density (with

the exception of two areas) and the OTC corridor has low-moderate vessel traffic density, with a
density hotspot close to Aberdeen.. Vessel movements will be within the Aspen Array Area or
along the OTC Corridor and will follow existing shipping routes to/from ports. Therefore, the
increase in vessel activity as a result of the decommissioning phase is not considered a novel
impact for the marine mammals or basking sharks present in the area and it is not expected that
vessels activities during the decommissioning phase would increase the risk of injury due to
vessel collision.

11.7.593 Marine mammals and basking sharks are relatively small and highly mobile, and given observed

responses to noise, are expected to detect vessels in close proximity and largely avoid collision.
As discussed in paragraph 11.7.361, the implementation of embedded commitments, including
a VMP (C-OFF-12), adherence to the Scottish Marine Wildlife Watching Code (C-OFF-45) and the
Basking Shark Code of Conduct (C-OFF-54) will advise that vessels movements follow predictable
routes and will provide guidance on how vessels should behave in the presence of marine
mammals which will reduce the magnitude of the impact. Furthermore, a proportion of these
vessels will be stationary or slow moving throughout decommissioning activities for significant
periods of time, further reducing the likelihood and any impacts relating to vessel collision.
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11.7.594 Furthermore, all marine mammal species and basking sharks are deemed to be of low
vulnerability given that vessel collision is not considered to be a significant cause of mortality, as
highlighted from post-mortem examinations of stranded animals in the UK (CSIP, 2023).

11.7.595 The impact of injury to all marine mammal species and basking sharks from vessel activities is
considered to result in a very small proportion of the population affected, occur relatively
frequently throughout the decommissioning phase, the effect is unlikely to occur given
implementation of embedded commitments, intermittent (during vessel movements only), and
is very unlikely to affect the population trajectory.

11.7.596 The impact for marine mammals and basking sharks is therefore predicted to be of local spatial
extent, short term duration and intermittent. The magnitude is therefore Negligible.

Sensitivity of Receptor

Marine Mammals

11.7.597 Marine mammal receptors sensitivity to vessel collision risk is described in paragraph 11.7.369
to 11.7.377. The sensitivity of the receptors is High.

Basking Shark

11.7.598 Basking shark sensitivity to vessel collision risk is described in paragraph 11.7.378 to 11.7.381.
The sensitivity of the receptor is High.

Significance of Effect
11.7.599 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors is presented in Table 11.62.

11.7.600 The magnitude of impact is deemed to be Negligible for vessel collision risk (Table 11.62). The
sensitivity of the receptor is High for vessel collision risk. The effect will, therefore, be of Minor
significance, which is not significant in EIA terms.
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Table 11.62 Significance of Impact 18: Vessel Collision Risk

Receptor ‘ Magnitude Sensitivity Significance
Harbour porpoise Negligible High Minor
Bottlenose dolphin Negligible High Minor
Risso’s dolphin Negligible High Minor
Atlantic white-sided Negligible High Minor
dolphin

White-beaked dolphin | Negligible High Minor
Minke whale Negligible High Minor
Humpback whale Negligible High Minor
Harbour seal Negligible High Minor
Grey seal Negligible High Minor
Basking shark Negligible High Minor

Secondary Mitigation and Residual Effect

11.7.601 The significance of the effect of vessel collision risk to marine mammals and basking sharks is not
significant EIA terms. Therefore, no additional mitigation to the embedded commitments already
identified in Table 11.16 are considered necessary. No ecological significant adverse residual
effects have been predicted in respect of marine mammals and basking sharks.

EPS Consideration
11.7.602 It is expected that, with the commitment to a VMP (C-OFF-12), Scottish Marine Wildlife Watching
Code (C-OFF-45) and the Basking Shark Code of Conduct (C-OFF-54) to reduce the vessel collision

risk to Negligible levels, no EPS will be injured. As such, an EPS licence for injury is unlikely to be
necessary.

Impact 19: Changes to Prey

11.7.603 Marine mammals and basking sharks are dependent on prey for survival. As a result, there is the
potential for indirect effects on marine mammals or basking sharks to occur as a result of impacts
on their prey species or the habitats that support them.

11.7.604 The key prey species for the receptors within this assessment are presented in Table 11.49.

Magnitude of Impact

11.7.605 Potential impacts on prey species during the decommissioning phase of the Proposed
Development are described in Volume 2, Chapter 10: Fish and Shellfish Ecology of the Offshore
EIAR and include:

= Mortality, injury, behavioural impacts and auditory masking arising from noise and vibration
during decommissioning phase;
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= Temporary increases in SSC and deposition;

= Direct and indirect seabed disturbance leading to release of sediment contaminants;
= Temporary habitat disturbance;

= Increased risk of introduction and/or spread of marine INNS.

11.7.606 Volume 2, Chapter 10: Fish and Shellfish Ecology of the Offshore EIAR concluded that there will
be no significant effect arising on fish and shellfish species during the decommissioning phase.

11.7.607 The impact to all marine mammal and basking shark receptors from changes to prey species is
therefore considered to have a Negligible magnitude.

Sensitivity of Receptor

Marine Mammals

11.7.608 Marine mammal receptors sensitivity to changes in prey is described in paragraph 11.7.392 to
11.7.393. The sensitivity of the receptors is Low.

Basking Shark

11.7.609 Basking shark sensitivity to changes in prey is described in paragraph 11.7.394 to 11.7.396. The
sensitivity of the receptor is Low.

Significance of Effect
11.7.610 A summary of the impact magnitude, receptor sensitivity and significance of effect for marine
mammal and other megafauna receptors is presented in Table 11.63.

11.7.611 The magnitude of impact is deemed to be Negligible for changes to prey (Table 11.63). The
sensitivity of the receptor is Low for changes to prey. The effect will, therefore, be of Negligible
significance, which is not significant in EIA terms.
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Table 11.63 Significance of Impact 19: Changes to Prey

Receptor

Sensitivity

GOBe

APEMGroup

Significance

‘ Magnitude

Harbour porpoise Negligible Low Negligible
Bottlenose dolphin Negligible Low Negligible
Risso’s dolphin Negligible Low Negligible
Atlantic white-sided Negligible Low Negligible
dolphin

White-beaked dolphin | Negligible Low Negligible
Minke whale Negligible Low Negligible
Humpback whale Negligible Low Negligible
Harbour seal Negligible Low Negligible
Grey seal Negligible Low Negligible
Basking shark Negligible Low Negligible

Secondary Mitigation and Residual Effect

11.7.612 The significance of the effect of changes to prey for marine mammals and basking sharks is not

significant EIA terms. Therefore, no additional mitigation to the embedded commitments already

identified in Table 11.16 are considered necessary. No ecological significant adverse residual

effects have been predicted in respect of marine mammals and basking sharks.

EPS Consideration

Proposed Monitoring

11.7.613 This impact is not direct disturbance to EPS, hence an EPS Licence is not applicable.

11.7.614 Monitoring is not proposed for marine mammals and basking sharks as no LSE were predicted

during the construction, operations and maintenance and decommissioning phases of the

Proposed Development.
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11.8 Cumulative Effects Assessment

Cumulative Effects Assessment Methodology

11.8.1

11.8.2

11.8.3

11.8.4

11.8.5

11.8.6

11.8.7

11.8.8

The impacts of the Proposed Development alone are generally limited to areas near the Aspen
Array Area and OTC Corridor. However, some impacts may extend over a wider area. Cumulative
effects arise when the Proposed Development combines with other projects, affecting the same
receptor or group of receptors.

Volume 1, Chapter 4: Environmental Impact Assessment Methodology outlines how cumulative
effects will be assessed through a Cumulative Effects Assessment (CEA). A screening process has
identified relevant plans, projects, and activities to be included.

Figure 11.9 illustrates those relevant to marine mammals and other megafauna, with further
details provided in Table 11.64.

The assessment uses the most up-to-date publicly available project parameters for each relevant
plan or project.

Different plans and projects may contribute to cumulative effects to varying degrees, depending
on their progress and likelihood of operation. A tiered approach is used to weight the assessment
accordingly:

Tier 1: The Proposed Development, combined with projects that have become operational
since the baseline characterisation, ongoing operational projects, and those consented but not
yet built or under construction.

Tier 2: All Tier 1 projects, plus those that have submitted a Scoping Report or are awaiting
determination following an application.

Tier 3: All Tier 2 projects, plus those not yet in the planning system but expected to enter soon
(e.g., Agreement for Lease (AfL) projects or those in feasibility/early design stages), where
sufficient data is available.

The CEA for marine mammals and other megafauna considers the worst-case design scenario for
each project, plan, and activity, following the methodology in Volume 1, Chapter 4:
Environmental Impact Assessment Methodology. Projects were included in the assessment
based on a screening range covering both the spatial and temporal scope of the Proposed
Development, defined by construction and decommissioning timelines and study area.

For marine mammals and basking sharks, projects were screened into the assessment based on
screening criteria outlined in paragraph 11.8.9.

Potential Cumulative Impacts on marine mammal and basking shark receptors have been
evaluated using project-specific modelling and other analytical methods.
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Screening Projects

11.8.9

11.8.10

11.8.11

11.8.12

11.8.13

11.8.14

To compile the CEA long list for marine mammals, a species-specific spatial range has been
applied to identify relevant offshore projects to screen in (noting that only Scottish projects
within these MUs were taken forward to the quantitative assessment ). With respect to OWF
projects, the species-specific ranges are defined as:

NS MU for harbour porpoise;

CGNS MU for white-beaked dolphin, Risso’s dolphin, Atlantic white-sided dolphin and minke
whale;

CES and GNS MU for bottlenose dolphin; and
ES and NC&O SMU for grey and harbour seals.

Humpback whales do not have a defined MU, therefore they are not considered further in this
CEA as there are no quantitative assessment of disturbance or densities available to use for any
projects considered in the CEA.

For basking sharks, as there are no quantitative assessment of disturbance or densities available
to use for any projects considered in the CEA, they are also not considered further in the CEA.

For all other planned offshore projects (e.g. oil and gas projects), the ICES 4a Greater North Sea
region was used for screening due to the smaller scale that these projects have in nature in
comparison to commercial OWFs. Each project, plan, or activity has then been evaluated and
screened in (or out) based on effect-receptor pathways, data reliability, and the temporal and
spatial scales involved.

The temporal scope considered in the CEA for marine mammals and basking sharks spans from
2025 to 2032, inclusive. This timeframe facilitates a quantitative assessment of impacts to marine
mammals, relative to the species-specific MUs both since the baseline data were compiled prior
to the construction of the Proposed Development, and up to a year after the potential
construction window for the Proposed Development. The anticipated construction timeline for
the Proposed Development is from 2028 to 2031 with piling activities anticipated to occur from
2028 to0 2030. It is therefore important to note that while the assessment of magnitude considers
the full temporal scope of 2025 to 2032, a greater focus is placed on the proportion of the
population that will be potentially impacted by piling at the Proposed Development cumulatively
with Tier 1 and 2 projects from 2028 to 2030. The rationale to this approach is that underwater
noise from impulsive sound sources (e.g. pile driving) during construction has the greatest
potential to impact marine mammal populations, and there is less uncertainty in the timelines of
Tier 1 and Tier 2 projects, which gives more confidence (reduces uncertainties) in the CEA.

The following types of other projects have the potential to result in cumulative effects on marine
mammals:

Sub-sea cables and pipelines (telecom and power cables);
OWFs;

Qil and gas projects; and
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= Tidal and wave energy projects.
11.8.15 The following offshore project types were screened out of the list for the marine mammal CEA:
=  Projects located outside of the relevant species MU boundary;

=  Projects that are already operational (prior to 2024) (given that they are considered to have
existing impacts included within the baseline);

=  Projects where there is no expected temporal overlap with the construction window of the
Proposed Development;

=  Projects where the construction timeframe is unknown; and

=  Projects not falling into the development types listed in paragraph 11.8.14.
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Table 11.64 Other Plans/Projects Included in the Marine Mammal CEA

Plan/Project

Summary

Distance
From the

Aspen Array

Distance From
OTC Corridor
(km)

Construction
Dates (if
relevant)

Operational
by (if
Relevant)

Summary of
Interaction With
Proposed

Tier 1

Area (km)

Development

Culzean OWF

Offshore
Energy

Consented

128.5

138.8

2025

2026

O&M phase interacts
with the construction
and O&M phases of the
Proposed Development.

Eastern Green Link 2

(EGL 2)

Power

Consented

78.90

0.00

2025-2028

2029

O&M phase interacts
with the construction
and O&M phases of the
Proposed Development.

Green Volt OWF

Offshore
Energy

Consented

11.6

18.1

2025-2027

2028

O&M phase interacts
with the construction
and O&M phases of the
Proposed Development.

Inch Cape OWF

Offshore
Energy

Under
Construction

161.6

437

2025

2026

O&M phase interacts
with the construction
and O&M phases of the
Proposed Development.

Orkney Caithness
Interconnector

Cable

Subsea Cable

Under
Construction

216

194.5

2025-2027

2028

O&M phase interacts
with the construction
and O&M phases of the
Proposed Development.

Pentland Floating

OWF

Offshore
Energy

Consented

222.9

203.3

2025

2026

O&M phase interacts
with the construction
and O&M phases of the
Proposed Development.
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Plan/Project Summary Distance Distance From  Construction Operational Summary of
From the OTC Corridor Dates (if by (if Interaction With

Aspen Array | (km) relevant) Relevant) Proposed

Area (km) Development
Seagreen Phase 1A Offshore Consented 148.1 45.2 2029-2032 2033 Construction phase
OWF Energy interacts with the
construction phase of
the Proposed
Development.

Tier 2

Berwick Bank OWF Offshore In Planning 145.2 63.6 2025-2033 2034 Construction phase
Energy interacts with the
construction phase of
the Proposed
Development.
Caledonia OWF Offshore Concept/Early | 118.4 96.7 2028-2030 2031 Construction phase
Energy Planning interacts with the
construction phase of
the Proposed
Development.

Central North Sea Power Concept/Early | 17.06 0.00 2027-2028 2029 Construction phase
Electrification Planning interacts with the
Project construction phase of
the Proposed
Development

Cenos OWF Offshore Concept/Early | 100 109 2029-2033 2034 Construction phase
Energy Planning interacts with the
construction phase of
the Proposed
Development.
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Plan/Project Summary Distance Distance From  Construction Operational Summary of
From the OTC Corridor Dates (if by (if Interaction With
Aspen Array | (km) relevant) Relevant) Proposed
Area (km) Development
Muir Mhor OWF Offshore In Planning 20 5.7 2029-2033 2034 Construction phase
Energy interacts with the

construction phase of
the Proposed
Development.

Ossian OWF Offshore In Planning 85.6 55.7 2031 onwards N/A Construction phase
Energy interacts with the
construction phase of
the Proposed
Development.
Salamander OWF Offshore In Planning 44 14.1 2028-2030 2031 Construction phase
Energy interacts with the
construction phase of
the Proposed
Development.

West of Orkney Offshore In Planning 238.5 227.3 2028-2031 2032 Construction phase
OWF Energy interacts with the
construction phase of
the Proposed
Development.

Tier 3
Arven OWF Offshore Concept/Early | 271.4 257.3 2030-2033 2034 Construction phase
Energy Planning interacts with the
construction phase of
the Proposed
Development.
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Plan/Project

Summary

Distance
From the

Aspen Array

Distance From
OTC Corridor
(km)

Construction
Dates (if
relevant)

Operational
by (if
Relevant)

APEMGroup

Summary of
Interaction With
Proposed

Ayre OWF

Offshore
Energy

Concept/Early
Planning

Area (km)
150.2

145.6

2029-3031

3032

Development
Construction phase
interacts with the
construction phase of
the Proposed
Development.

Beech OWF

Offshore
Energy

Concept/Early
Planning

112.9

94.3

2026-2027

2028

O&M phase interacts
with the construction
and O&M phases of the
Proposed Development.

Bellrock OWF

Offshore
Energy

Concept/Early
Planning

76

815

2028-2031

2032

Construction phase
interacts with the
construction phase of
the Proposed
Development.

Bowdun OWF

Offshore
Energy

Concept/Early
Planning

19.4

88.4

2029-2032

2033

Construction phase
interacts with the
construction phase of
the Proposed
Development.

Broadshore OWF

Offshore
Energy

Concept/Early
Planning

80.5

84.9

2028-2031

2032

Construction phase
interacts with the
construction phase of
the Proposed
Development.

Buchan OWF

Offshore
Energy

Concept/Early
Planning

77

71.6

2028-2030

2031

Construction phase
interacts with the
construction phase of
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Summary

Distance
From the

Aspen Array

Distance From
OTC Corridor
(km)

Construction
Dates (if
relevant)

GOBe

APEMGroup

Operational
by (if
Relevant)

Summary of
Interaction With
Proposed

Area (km)

Development
the Proposed
Development.

Campion OWF Offshore Concept/Early | 18.7 18.7 2026-2030 2031 Construction phase
Energy Planning interacts with the
construction phase of
the Proposed
Development.
Cedar OWF Offshore Concept/Early | 73.81 76.91 2026-2027 2028 O&M phase interacts
Energy Planning with the construction
and O&M phases of the
Proposed Development.
Havbredey OWF Offshore Concept/Early | 272.5 309.9 2032-2035 2036 Construction phase
Energy Planning interacts with the O&M
phase of the Proposed
Development.
Machair OWF Offshore Concept/Early | 280.7 409.7 2027-2030 2031 Construction phase
Energy Planning interacts with the
construction phase of
the Proposed
Development.
Malin Sea Wind Offshore Concept/Early | 323.6 457.1 2025-2027 2028 O&M phase interacts
OWF Energy Planning with the construction
and O&M phases of the
Proposed Development.
Morven OWF Offshore Concept/Early | 44.1 93.3 2027-2029 2030 Construction phase
Energy Planning interacts with the
construction phase of
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Plan/Project Summary Distance Distance From  Construction Operational Summary of
From the OTC Corridor Dates (if by (if Interaction With

Aspen Array | (km) relevant) Relevant) Proposed
Area (km) Development

the Proposed
Development.

Scaraben OWF Offshore Concept/Early | 81.8 83.3 2029-2030 2031 Construction phase
Energy Planning interacts with the
construction phase of
the Proposed
Development.
Spiorad na Mara Offshore Concept/Early | 308.3 370.7 2028-2031 3032 Construction phase
OWF Energy Planning interacts with the
construction phase of
the Proposed
Development.
Stromar OWF Offshore Concept/Early | 115 117.3 2026-2030 2031 Construction phase
Energy Planning interacts with the
construction phase of
the Proposed
Development.

Talisk OWF Offshore Concept/Early | 312.8 360.4 2027-2029 2030 Construction phase
Energy Planning interacts with the
construction phase of
the Proposed
Development.
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Cumulative Population Modelling

11.8.16 Cumulative iPCoD modelling was also included in the CEA for the same species as modelled for

the Proposed Development alone to compare the projected baseline population with the
potential future impacted population taking the cumulative effects of disturbance from piling at
multiple OWFs into consideration.

11.8.17 Further details are presented in Volume 3, Appendix 11.2: iPCoD Modelling Report.

Screening Impacts

11.8.18 Certain impacts assessed solely for the Proposed Development are not factored into the marine

mammal and basking shark CEA due to several factors:
The impacts are highly localised in nature;

Existing management and mitigation measures (embedded commitments) implemented at the
Proposed Development and other projects will effectively diminish the likelihood of these
impacts; and/or

The potential significance of the impact from the Proposed Development alone has been
evaluated as Negligible (due to Negligible or Low conclusion for magnitude of impact).

11.8.19 The impacts excluded from the marine mammal and basking sharks CEA for these reasons are:

Auditory injury (PTS): Activities such as pile driving and UXO clearance may lead to PTS, but
embedded commitments proposed will minimise injury risk to marine mammals and basking
sharks to negligible levels, as mandated by EPS legislation. Other construction activities and
geophysical surveys will have an extremely localised spatial extent and therefore represent a
minimal risk of injury with the implementation of embedded commitments;

Disturbance from underwater noise from UXO: It is expected that, where practicable, all
projects will conduct low-order deflagration for their UXO campaigns as recommended by UK
Government (2025) in the joint position statement and due to these techniques being 100%
successful for other projects (Ocean Winds, 2024). In addition, it is expected that the UXO
detonation would elicit a startle response and very short duration behavioural response that
would not be expected to cause widespread and prolonged displacement (JNCC, 2020). As the
significance of UXO clearance is negligible due to the duration of the impact being very short,
it is considered unlikely that there will be potential for cumulative impacts;

Disturbance from underwater noise from other construction activities: When considering noise
from other (non-piling) construction activities, it is likely to be similar to the ambient noise
levels, highly localised and the associated disturbance impact will be primarily dominated by
underwater noise from vessels for non-piling works;

Vessel collision risk: It is anticipated that all offshore energy projects will adopt a VMP or adhere
to guidelines to further reduce the already minimal risk of vessel collisions with marine
mammals and basking sharks;
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11.8.20

Vessel disturbance: Similar to collision risk, it is expected that all offshore energy projects will
implement a VMP or adhere to best practice recommendations to mitigate the potential of
disturbance to marine mammals and basking sharks;

Changes to prey: Changes in prey availability are expected to be highly localised across all
projects;

Collision risk with floating foundations: The Project alone assessment has assessed the
magnitude of this impact as Negligible or Low due to it being highly unlikely and highly localised
across floating offshore projects;

Habitat loss/change: Habitat loss/change is considered to be temporary, take place only during
construction and have a highly localised effect to the floating offshore projects;

Physical barrier effects: This impact is expected to be highly localised across floating projects;
The impacts considered in the marine mammal and basking sharks CEA are:

Disturbance from underwater noise from piling (Construction);

Disturbance from underwater noise from geophysical surveys (Construction);

Entanglement risk with mooring lines and cables (O&M);

Noise related impacts associated with floating foundations (O&M); and

EMF impacts on other megafauna (O&M).

Worst-case Design Scenario Cumulative Effects Assessment

11.8.21

11.8.22

The marine mammal and other megafauna CEA has been undertaken with respect to the details
provided in Volume 1, Chapter 3: Project Description. A ‘worst-case’ design scenario has been
selected for each cumulative effect 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 11.65 presents the worst-case design scenario for each cumulative impact associated with
the marine mammal CEA, along with justification.
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Table 11.65 Worst-case Design Scenarios With Respect to the Marine Mammal CEA

Cumulative Impact Worst-case Designh Scenario

Construction

Disturbance from underwater noise | Outcome of the CEA will be highest when the greatest

from piling and geophysical number of projects are undertaking activities that generate

surveys. underwater noise concurrently.

0&M

Entanglement risk with mooring Outcome of the CEA will be highest when the greatest

lines and cables number of projects with mooring lines and cables for floating
turbines are operational concurrently.

Noise related impacts associated Outcome of the CEA will be highest when the greatest

with floating foundations number of projects with floating turbines are operational

concurrently.

EMF impacts on other megafauna Outcome of the CEA will be highest when the greatest

number of projects with floating turbines are operational
concurrently.

Cumulative Effect Assessment Methodology for Disturbance to Marine Mammals

From Underwater Noise

11.8.23

For the Proposed Development, an indicative number of animals disturbed per day has been
taken as the maximum number calculated within the alone assessments.

11.8.24 For all other offshore projects, species-specific densities within the corresponding SCANS-IV

11.8.25

11.8.26

(Gilles et al., 2023) survey blocks, or SCANS-IIl (Hammond et al., 2021) when SCANS-IV block
densities were not available, for each cetacean species have been used for calculation of the
maximum indicative number of animals disturbed per day. The only exception is the bottlenose
dolphin assessment for the CES MU, which used densities based on Cheney et al. (2024) and
SCANS-III (Hammond et al., 2021). While for seal species, the indicative numbers of seals
disturbed per day have been calculated from at-sea densities derived from Carter et al. (2022).

Project-specific impact ranges of underwater noise disturbance have been defined using the
maximum number of animals predicted to be disturbed per day for projects with a quantitative
assessment or using a fixed EDR approach for projects without a publicly available quantitative
assessment. In addition, if a project excluded a species from assessment in their EIAR, that
species was not considered in this CEA for that project. It is important to note that this approach
is highly precautionary given the high level of uncertainty and assumptions within this
assessment, as described in further detail below.

The EDR threshold parameters used to assess the number of animals potentially disturbed from
offshore projects are:

A 26 km EDR for piling of all fixed OWF projects in UK waters based on guidance from JNCC
(2020) for unabated pile driving of a monopile, and an impact area of 2,123.72 km?;

A 26 km EDR for UXO clearance based on the high order detonation of UXOs only (JNCC, 2020),
and an impact area of 2,123.72 km?;
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11.8.27

11.8.28

11.8.29

11.8.30

A 15 km EDR for piling of all floating OWF projects in UK waters based on guidance from JNCC
(2020) for unabated pile driving of a pin piles, and an impact area of 706.9 km?;

A 12 km EDR for seismic surveys and an impact area of 1,759 km2 as per JNCC (2020) advice;
and

A5 km EDR for subsea cabling based on guidance from JNCC (2020) (assuming that only
geophysical surveys will be undertaken) and an impact area of 78.5 km?.

In the absence of a recommended methodology to quantitatively assess the impact from seismic
surveys, a highly precautionary approach has been taken. This has resulted in an unrealistic
scenario because it assumes that seismic airguns would be continuously firing within the survey
day, when they are required to be turned off at the end of each survey line when the vessel turns
(turns can take 2-3 hours and several can occur in a single day). This is exemplified by a review
of seismic surveys undertaken within UK waters during 2018, which showed that airguns only
operated for 52% of the time during potential survey days (BEIS, 2020).

Seismic surveys have been considered as Tier 3 projects as the potential number of seismic
surveys that could be undertaken is unknown. Based on the size of the Celtic and Greater North
Seas MU and its location, it has been assumed that there could be four seismic surveys occurring
on any given day in the North Sea (to account for concurrent surveys in the northern and
southern North Sea in both UK waters and those of neighbouring North Sea nations) and one in
the Irish Sea. Given the much smaller CES MU for bottlenose dolphin, it was assumed that no
seismic surveys would take place in this CES MU for the purpose of the CEA.

Given that the MUs for seals are smaller than that for cetaceans, the CEA for both harbour and
grey seals has incorporated only two seismic survey operations within their respective MUs at
any one time. To estimate the number of harbour and grey seals predicted to be disturbed, the
average densities across the respective SMUs were calculated.

To estimate the number of cetaceans predicted to be disturbed from seismic surveys, the
average density across the seas in which they are assumed to occur was calculated using the
abundance of the corresponding SCANS-1V survey blocks and is presented in Table 11.66, below.
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Table 11.66 Summary of Parameters Used to Predict the Number of Cetaceans to be Disturbed From
Seismic Surveys

Receptor Assumed Abundance INCER (R Density
Location of (animals/km?)
Seismic Survey

Harbour porpoise | North Sea 346,601 680,487 0.51

Bottlenose Greater North Sea | 2,022 639,886 0.003

dolphin

Risso’s dolphin North Sea 12,262 1,568,078 0.008

Atlantic white- North Sea 18,128 1,568,078 0.012

sided dolphin

White-beaked North Sea 43,951 1,568,078 0.028

dolphins

Minke whale North Sea 20,118 1,568,078 0.014

Assumptions and Precaution Within the Cumulative Effects Assessment

11.8.31 Certain assumptions need to be made when undertaking a CEA, particularly on such large spatial
scales; consequently, significant levels of precaution/conservatism within this CEA will result in
the estimated effects being unrealistic. The areas of precaution/conservatism in the assessment
are:

= Assumption that floating offshore wind projects will involve piling given a lack of information
on anchoring systems that will be used;

= Number of developments assumed to be active at one time is unrealistic given availability of
construction vessels worldwide;

= Inclusion of lower tier developments (Tier 3) with a lack of publicly available information. By
including projects that have either no consent, or no submitted information on construction
activities relevant to the EDRs applied, the maximum case scenarios have to be assumed as per
the fixed EDR approach, in the absence of project-specific information;

= Assumption that pile driving could happen at any time during the construction period as exact
timings are unknown. This creates an assumption that noisy activities will occur over
consecutive years where in reality for most projects, it will be a year for each, this results in
disturbance levels far greater than would ever occur in reality;

= Assumption that there is no spatial overlap in impact footprints between individual activities
when summing across concurrent activities. This is highly unrealistic considering the proximity
of some of the offshore windfarm projects to each other;

= Assumption that all offshore windfarm projects will install monopiles as a worst-case scenario
is highly precautionary. Project Design Envelope for most offshore windfarms also includes pin
piles as a foundation option which have 15 km EDR instead of 26 km EDR as per JNCC (2020)
guidance, and therefore would disturb fewer animals;
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= The duration and timelines for other offshore projects are worst-case scenarios and the true
period of piling activity will likely be shorter for each project;

= Assumption that the EDRs can be applied across all species. The EDRs were developed for
harbour porpoise and there is no advice available for other marine mammal species. This is
considered conservative because the species in this assessment typically show less of a
disturbance response compared to harbour porpoise.

= EDRsare based on published ranges where the bulk of the effect had been detected. Therefore,
they are not equivalent to 100% deterrence or disturbance ranges from the area, nor are they
seen to represent the limit range at which effects have been detected. For example, pile driving
at the first seven large-scale offshore windfarms in the German Bight (including monopiles and
piling without noise abatement) found declines in porpoise out to only 17 km (Brandt et al.,
2018). Furthermore, acoustic monitoring during piling at Gemini offshore windfarm in the
Netherlands (7.5 m monopiles) showed that the avoidance distance of harbour porpoises was
in the range of 10-20 km (Geelhoed et al., 2018). There is also evidence of impact ranges
decreasing over the period of pile installation at offshore windfarm sites. For example, in the
Moray Firth, Graham et al. (2019) reported a 50% probability of harbour porpoises to respond
within 7.4 km from the location of the first pile driven, which decreased to 1.3 km from the
location of the last pile driven. This suggests individuals may, to some degree, habituate to
piling activities over time.

= Inthe absence of site-specific underwater noise modelling outputs for all the projects included
in the cumulative assessment, using the 26 km EDR has been identified as the best approach.
However, caution should be applied when making direct comparisons across projects where
numbers of disturbed animals have been derived from underwater noise modelling, as
compared to the EDR approach, as these are not directly comparable.

Construction Cumulative Effects Assessment
Impact 1: Disturbance From Underwater Noise From Piling and Geophysical Surveys
Magnitude of Cumulative Impact

Harbour Porpoise
Tier 1

11.8.32 The highest number of harbour porpoises predicted to be disturbed across Tier 1 projects
between 2025 and 2032 is in 2029 and 2030, which coincides with the expected pile driving
campaign of the Proposed Development (Table 11.67). The maximum cumulative number of
harbour porpoise predicted to be disturbed during the construction phase of the Proposed
Development is 12,534 animals (3.62% of the MU population). The number of harbour
porpoises predicted to be impacted by the Proposed Development represents 84.98% of this
total.
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11.8.33 The predicted extent of the cumulative disturbance is to a small proportion of the MU

11.8.34

11.8.35

11.8.36

11.8.37

11.8.38

population, though it will occur across multiple projects over several years. Behavioural
changes are expected from each disturbance event that an individual is exposed to, which may
lead to small-scale changes in distribution that are predicted to be fully recoverable over the
short term and unlikely to affect the population trajectory. Therefore, the magnitude of impact
is assessed as Low for harbour porpoise.

Tier 1 and 2

The assessment of Tier 1 and 2 projects is considered to be the most realistic as this includes
projects that are in the planning system. This means that full EIAs or scoping reports are available
and there is reasonable confidence in the timelines of project construction.

The highest number of harbour porpoises predicted to be disturbed across Tier 1 and 2 projects
between 2025 and 2032 is in 2029 and 2030, which coincides with the expected pile driving
campaign of the Proposed Development (Table 11.67). The maximum cumulative number of
harbour porpoise predicted to be disturbed in 2029 and 2030 is estimated as 41,226 animals
(11.89% of MU population). The number of harbour porpoises predicted to be impacted by the
Proposed Development represents 25.84% of this total.

The predicted extent of the cumulative disturbance is to a relatively small proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population. The
changes in behaviour and/or distribution of individuals could result in potential reductions in
reproductive rates of some individuals, although is unlikely to affect the population trajectory or
viability. Therefore, the magnitude of impact is assessed as Medium for harbour porpoises.

Tier 1, 2 and 3

The assessment of Tier 3 projects is uncertain because these projects are not yet consented,
therefore the assessment should be considered as indicative only and highly unlikely to occur in
practice.

The highest number of harbour porpoises predicted to be disturbed across Tier 1, 2 and 3
projects between 2025 and 2032 is in 2029, which coincides with the expected pile driving
campaign of the Proposed Development (Table 11.67). The maximum cumulative number of
harbour porpoise predicted to be disturbed in 2029 is estimated as 46,867 animals (13.52% of
MU population). The number of harbour porpoises predicted to be impacted by the Proposed
Development represents 22.73% of this total.
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11.8.39

11.8.40

11.8.41

The predicted extent of the cumulative disturbance is to a relatively small proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population. The
changes in behaviour and/or distribution of individuals could result in potential reductions in
reproductive rates of some individuals, although is unlikely to affect the population trajectory or
viability. Therefore, the magnitude of impact is assessed as Medium for harbour porpoises, which
is highly precautionary as it is unlikely that all Tier 3 projects will progress to construction.

iPCoD Modelling

iPCoD modelling was used to assess if the cumulative disturbance is expected to result in
population level impacts (Volume 3, Appendix 11.2: iPCoD Modelling Report).

The cumulative iPCoD results for harbour porpoise show that the mean unimpacted population
size of harbour porpoise in the NS MU reaches ~97.7% of the size of the un-impacted population
mean at the end of the cumulative piling scenario (in 2038), and remains at this size on a stable
trajectory, the same as the un-impacted population, over the 12 years after the end of the
cumulative piling scenario (up to 2050).

Conclusion

The predicted extent of the cumulative disturbance is to a relatively small proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population.
However, the iPCoD modelling shows that the harbour porpoise population trajectory will not be
affected by the impact, and the size remains similar (¥97.7%) to that of the un-impacted
population. Therefore, the magnitude of impact is assessed as Low for harbour porpoises.
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Table 11.67 Number of Harbour Porpoise Predicted to be Disturbed per day per Project®

Project ‘ Tier Source 2025 2026 2027 2028 2029 2030 2032 2033 2034 2035 2036
response

Culzean 1 Calculated (15
km EDR)

Eastern Green Link | 1 Calculated (5 km

2 (EGL2) EDR)

Green Volt 1 EIAR dose-
response

Inch Cape 1 EIAR dose-
response

Orkney Caithness 1 Calculated (5 km
EDR)

Pentland Floating 1 EIAR dose-
response

Seagreen Phase 1A | 1 EIAR dose- -
response

Berwick Bank 2 EIAR dose-
response

Caledonia 2 EIAR dose-
response

Cenos 2 EIAR dose- -
response

Central North Sea | 2 Calculated (5 km

Electrification EDR)

Project

Muir Mhor 2 EIAR dose-
response

Ossian 2 EIAR dose-
response

Salamander 2 EIAR dose-
response

West of Orkney 2 EIAR dose-
response

Arven 3 Calculated (15
km EDR)

Ayre 3 Calculated (15
km EDR)

Beech 3 Calculated (15
km EDR)

Bellrock 3 Calculated (15
km EDR)

Bowdun 3 Calculated (26
km EDR)

6 Colour co-ordination for tables: ©'1:= = Concept/in planning/consenting, Oranze = Construction, Green = Operational. The black box outlining the years 2028-2030 represent the years in which piling will be undertaken at Aspen; 2031 will comprise a non-
piling construction year.
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Project ‘ Tier Source 2028 2033 ‘ 2034 2035 2036
Broadshore Calculated (15
km EDR)
Buchan 3 Calculated (15
km EDR)
Campion 3 Calculated (15
km EDR)
Cedar 3 Calculated (15
km EDR)
Morven 3 Calculated (26
km EDR)
Scaraben 3 Calculated (15
km EDR)
Stromar 3 Calculated (15
km EDR)
Seismic Survey 1 3 Calculated (12
km EDR)
Seismic Survey 2 3 Calculated (12
km EDR)
Seismic Survey 3 3 Calculated (12
km EDR)
Seismic Survey 4 3 Calculated (12
km EDR)
Total 1 # 1,881 521 521 10,699 12,534 12,534 1,882 1,882 0 0 0 0 0
% of MU 0.54 0.15 0.15 3.09 3.62 3.62 0.54 0.54 0.00 0.00 0.00 0.00 0.00
Total 1,2 # 4,703 3,343 3,390 36,195 41,226 41,226 38,121 22,542 17,838 8,309 8,309 8,309 8,309
% of MU 1.36 0.96 0.98 10.44 11.89 11.89 11.00 6.50 5.15 2.40 2.40 2.40 2.40
Total 1,2,3 # 5,627 6,049 7,367 40,001 46,867 45,961 41,503 25,102 19,127 9,233 9,233 9,233 9,233
% of MU 1.62 1.75 2.13 11.54 13.52 13.26 11.97 7.24 5.52 2.66 2.66 2.66 2.66
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Bottlenose Dolphin — CES MU

A key source of precaution in this assessment is that the harbour porpoise EDRs and dose-
response curves have been used for bottlenose dolphins, as there is no equivalent for this
species. Harbour porpoise have a higher hearing sensitivity than bottlenose dolphins (Southall et
al., 2019) and are considered to be particularly responsive to anthropogenic disturbance, with
multiple studies showing that porpoises respond (e.g. show avoidance and reduced vocalisation)
to a variety of anthropogenic noise sources over the range of multiple kilometres (e.g. Brandt et
al., 2013; Thompson et al., 2013; Tougaard et al., 2013; Brandt et al., 2018; Sarnocinska et al.,
2020; Thompson et al., 2020; Benhemma-Le Gall et al., 2021; Benhemma-Le Gall et al., 2023).

Studies have shown that dolphin species show comparatively less of a disturbance response from
underwater noise compared to harbour porpoise (e.g. Kastelein et al., 2006; Stone et al., 2017).
For example, bottlenose dolphins in the Moray Firth have been shown to remain in the area of
elevated noise during both seismic activities and pile installation activities (Fernandez-Betelu et
al., 2021), which demonstrates a reduced behavioural response (i.e. displacement) compared to
harbour porpoise. Considering the above, it can be concluded that using EDRs and dose-response
curves derived from studies on harbour porpoise as a proxy for bottlenose dolphins is likely to
result in an over-estimate of the number of bottlenose dolphins predicted to experience
disturbance.

Furthermore, due to the lack of a SCANS-IV block density for this species, the SCANS-III block
density was used which is likely an overestimate of the number of dolphins potentially disturbed
by the Proposed Development.

Tier 1

The highest number of bottlenose dolphins within the CES MU predicted to be disturbed across
Tier 1 projects between 2025 and 2032 is in 2025, which does not coincide with the expected
pile driving campaign or construction phase of the Proposed Development (Table 11.68). The
maximum cumulative number of bottlenose dolphins predicted to be disturbed during the
construction phase of the Proposed Development is 9 animals (3.98% of the MU population) in
2028, 2029 and 2030. The number of bottlenose dolphin predicted to be impacted by the
Proposed Development represents 55.56% of this total.

The predicted extent of the cumulative disturbance is to a small proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
small-scale changes in distribution that are predicted to be fully recoverable over the short term
and unlikely to affect the population trajectory. Therefore, the magnitude of impact is assessed
as Low for bottlenose dolphins.

Tier 1 and 2

The assessment of Tier 1 and 2 projects is considered to be the most realistic as this includes
projects that are in the planning system. This means that full EIAs or scoping reports are available
and there is reasonable confidence in the timelines of project construction.
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The highest number of bottlenose dolphins within the CES MU predicted to be disturbed across
Tier 1 and 2 projects between 2025 and 2032 is in 2028, which coincides with the expected pile
driving campaign or construction phase of the Proposed Development (Table 11.68). The
maximum cumulative number of bottlenose dolphins predicted to be disturbed during the
construction phase of the Proposed Development is estimated as 63 animals (27.88% of MU
population). The number of bottlenose dolphin predicted to be impacted by the Proposed
Development represents 7.94% of this total.

The predicted extent of the cumulative disturbance is to a moderate proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population. The
changes in behaviour and/or distribution of individuals could result in potential reductions in
reproductive rates of some individuals, although is unlikely to affect the population trajectory or
viability. Therefore, the magnitude of impact is assessed as Medium for bottlenose dolphins.

Tier 1, 2 and 3

The assessment of Tier 3 projects is uncertain because these projects are not yet consented,
therefore the assessment should be considered as indicative only.

The highest number of bottlenose dolphins within the CES MU predicted to be disturbed across
Tier 1, 2 and 3 projects between 2025 and 2032 is in 2028, which coincides with the expected
pile driving campaign of the Proposed Development (Table 11.68). The maximum cumulative
number of bottlenose dolphins predicted to be disturbed during the construction phase of the
Proposed Development is estimated as 63 animals (27.88% of MU population). The number of
bottlenose dolphin predicted to be impacted by the Proposed Development represents 7.94% of
this total.

The predicted extent of the cumulative disturbance is to a moderate proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population. The
changes in behaviour and/or distribution of individuals could result in potential reductions in
reproductive rates of some individuals, although is unlikely to affect the population trajectory or
viability. Therefore, the magnitude of impact is assessed as Medium for bottlenose dolphins,
which is considered highly precautionary given the caveats in the assessment approach discussed
above, and that it is unlikely that all Tier 3 projects will progress to construction.

iPCoD Modelling

iPCoD modelling was used to assess if the cumulative disturbance is expected to result in
population level impacts (Volume 3, Appendix 11.2: iPCoD Modelling Report).
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The cumulative iPCoD results for bottlenose dolphin show that the mean impacted population
size of bottlenose dolphins in the CES MU drops to ~91.2% of the size of the unimpacted
population mean at the end of the cumulative piling scenario (in 2032, four years after the start
of Project piling). After the end of the cumulative piling scenario, the impacted population is
predicted to increase to ~93% of the un-impacted population size (by 2038, 6 years after the end
of cumulative piling scenario), at which it remains stable up over the remainder of the modelling
period (up to 2048). Note that both the un-impacted and impacted population size remains on
an increasing population trajectory throughout the modelling period.

It is worth noting that iPCoD modelling assumes that individuals disturbed will not forage for 24h
which is unrealistic considering the comparatively reduced behavioural responses by bottlenose
dolphin to piling. Therefore, the results from the iPCoD model are likely over precautionary and
will over-estimate the true level of disturbance from the Proposed Development cumulatively
with other plans and projects.

Conclusion

The predicted extent of the cumulative disturbance is to a moderate proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population.
Although iPCoD modelling shows that the population size is reduced when compared to the un-
impacted population, the trajectory remains increasing, the same as the un-impacted
population. Furthermore, the caveats discussed in paragraphs 11.8.42 and 11.8.55 introduce a
significant level of precaution in the results. Therefore, the magnitude of impact is assessed as
Medium for bottlenose dolphin in the CES MU.
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Table 11.68 Number of Bottlenose Dolphin in the CES MU Predicted to be Disturbed per day per Project’

GOBe

APEMGroup

Project Tier ‘ Source 2025 2026 2027 2028 2029 ‘ 2030 2031 2032 2033 2034 2035 ‘ 2036 2037
Aspen - EIAR Dose-response ‘ ‘
Inch Cape 1 EIAR dose-response ‘ ‘
Pentland Floating 1 EIAR dose-response ‘ ‘
Seagreen Phase 1A 1 EIAR dose-response ‘ ‘
Orkney Caithness 1 Calculated (5 km
EDR)
Eastern Green Link 2 1 Calculated (5 km
EDR)
Berwick Bank 2 EIAR dose-response ‘ ‘
Caledonia 2 EIAR dose-
response)
Central North Sea 2 Calculated (5 km
Electrification Project EDR)
Salamander 2 EIAR dose-response ‘ ‘
Ayre 3 Calculated (15 km
EDR)
Bowdun 3 Calculated (26 km
EDR)
Total 1 #
% of MU 11.06 4.87 4.87 3.98 3.98 3.98 1.77 1.77 0.00 0.00 0.00 0.00 0.00
Total 1,2 # 30 21 21 63 38 38 9 9 0 0 0 0 0
% of MU 13.27 9.29 9.29 27.88 16.81 16.81 3.98 3.98 0.00 0.00 0.00 0.00 0.00
Total 1,2,3 # 30 21 21 63 42 42 13 10 0 0 0 0 0
% of MU 13.27 9.29 9.29 27.88 18.58 18.58 5.75 4.42 0.00 0.00 0.00 0.00 0.00

7 Colour co-ordination for tables: "= = Concept/in planning/consenting, Oranze = Construction, Green = Operational. The black box outlining the years 2028-2030 represent the years in which piling will be undertaken at Aspen; 2031 will comprise a non-

piling construction year.
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Bottlenose Dolphin — GNS MU

Note that the precautions in the cumulative assessment of bottlenose dolphin in the CES MU,
outlined in paragraphs 11.8.42, 11.8.43 and 11.8.44, are also applicable to this assessment.

Tier 1

The highest number of bottlenose dolphins predicted to be disturbed across Tier 1 projects
between 2025 and 2032 is in 2028 (43 animals, 2.13% of the MU population), which coincides
with the expected pile driving campaign of the Proposed Development (Table 11.69). The
number of bottlenose dolphins predicted to be impacted by the Proposed Development
represents 93.02% of this total.

The predicted extent of the cumulative disturbance is to a small proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
small-scale changes in distribution that are predicted to be fully recoverable over the short term
and unlikely to affect the population trajectory. Therefore, the magnitude of impact is assessed
as Low for bottlenose dolphins.

Tier 1 and 2

The assessment of Tier 1 and 2 projects is considered to be the most realistic as this includes
projects that are in the planning system. This means that full EIAs or scoping reports are available
and there is reasonable confidence in the timelines of project construction.

The highest number of bottlenose dolphins predicted to be disturbed across Tier 1 and 2 projects
between 2025 and 2032 is in 2031 (455 animals, 22.50% of the MU population), which coincides
with the construction phase of the Proposed Development, though not the expected pile driving
campaign (Table 11.69). The maximum cumulative number of bottlenose dolphins predicted to
be disturbed during the pile driving campaign of the Proposed Development is estimated as 261
animals (22.50% of MU population) in 2029 and 2030. The number of bottlenose dolphins
predicted to be impacted by the Proposed Development represents 15.33% of this total.

The predicted extent of the cumulative disturbance is to a moderate proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population. The
changes in behaviour and/or distribution of individuals could result in potential reductions in
reproductive rates of some individuals, although is unlikely to affect the population trajectory or
viability. Therefore, the magnitude of impact is assessed as Medium for bottlenose dolphins.

Tier 1,2 and 3

The assessment of Tier 3 projects is uncertain because these projects are not yet consented,
therefore the assessment should be considered as indicative only and highly unlikely to occur in
practice.
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The highest number of bottlenose dolphins predicted to be disturbed across Tier 1, 2 and 3
projects between 2025 and 2032 is in 2031 (553 animals, 27.35% of the MU population), which
coincides with the construction phase of the Proposed Development, though not the expected
pile driving campaign (Table 11.69). The maximum cumulative number of bottlenose dolphins
predicted to be disturbed during the pile driving campaign of the Proposed Development is
estimated as 447 animals (22.11% of MU population). The number of bottlenose dolphins
predicted to be impacted by the Proposed Development represents 8.95% of this total.

The predicted extent of the cumulative disturbance is to a moderate proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population. The
changes in behaviour and/or distribution of individuals could result in potential reductions in
reproductive rates of some individuals, although is unlikely to affect the population trajectory or
viability. Therefore, the magnitude of impact is assessed as Medium for bottlenose dolphins,
which is considered highly precautionary given the caveats in the assessment approach discussed
above, and that it is unlikely that all Tier 3 projects will progress to construction.

iPCoD Modelling

iPCoD modelling was used to assess if the cumulative disturbance is expected to result in
population level impacts (Volume 3, Appendix 11.2: iPCoD Modelling Report).

The cumulative iPCoD results for bottlenose dolphins show that the mean unimpacted
population size of bottlenose dolphins in the GNS MU drops to ~94.2% of the size of the
unimpacted population at the end of the cumulative piling scenario (in 2038). After the end of
the cumulative piling scenario, the impacted population is predicted to continue at a stable
trajectory at ~94% of the size of the un-impacted population, for the duration of the modelling
scenario (up to 2050).

It is worth noting that iPCoD modelling assumes that individuals disturbed will not forage for 24h
which is unrealistic considering the comparatively reduced behavioural responses by bottlenose
dolphin to piling. Therefore, the results from the iPCoD model are likely over precautionary and
will over-estimate the true level of disturbance from the Proposed Development cumulatively
with other plans and projects.

Conclusion

The predicted extent of the cumulative disturbance is to a moderate proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population.
Although iPCoD modelling shows that the population size is impacted when compared to the un-
impacted population, the trajectory remains stable after the end of the cumulative piling
scenario. Furthermore, the caveats discussed in paragraphs 11.8.42, 11.8.43 and 11.8.55
introduce a significant level of precaution in the results. Therefore, the magnitude of impact is
assessed as Medium for bottlenose dolphin in the GNS MU.
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Table 11.69 Number of Bottlenose Dolphin in the GNS MU Predicted to be Disturbed per day per Project®

Project Tier Source 2028
response

Culzean 1 Calculated (15 km
EDR)

Eastern Green Link 2 1 Calculated (5 km

(EGL2) EDR)

Seagreen Phase 1A 1 EIAR dose- -
response

Berwick Bank 2 EIAR dose-
response

Caledonia 2 EIAR dose-
response

Cenos 2 EIAR dose-
response

Central North Sea 2 Calculated (5 km

Electrification Project EDR)

Muir Mhor 2 EIAR dose-
response

Salamander 2 EIAR dose-
response

Arven 3 Calculated (15 km
EDR)

Ayre 3 Calculated (15 km
EDR)

Beech 3 Calculated (15 km
EDR)

Bellrock 3 Calculated (15 km
EDR)

Bowdun 3 Calculated (26 km
EDR)

Broadshore 3 Calculated (15 km
EDR)

Buchan 3 Calculated (15 km
EDR)

Campion 3 Calculated (15 km
EDR)

Cedar 3 Calculated (15 km
EDR)

Morven 3 Calculated (26 km
EDR)

Scaraben 3 Calculated (15 km

EDR)

GOBe

APEMGroup

PAORIS) PAORY)

8 Colour co-ordination for tables: == = Concept/in planning/consenting, Oranze = Construction, Green = Operational. The black box outlining the years 2028-2030 represent the years in which piling will be undertaken at Aspen; 2031 will comprise a non-

piling construction year.
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Project 2036 2037

Seismic Survey 1 Calculated (12 km

EDR)
Seismic Survey 2 3 Calculated (12 km

EDR)
Seismic Survey 3 3 Calculated (12 km

EDR)
Seismic Survey 4 3 Calculated (12 km

EDR)
Stromar 3 Calculated (15 km

EDR)
Total 1 # 3 3 3 43 42 42 2 2 0 0 0 0

% of MU 0.15 0.15 0.15 2.13 2.08 2.08 0.10 0.10 0.00 0.00 0.00 0.00 0.00
Total 1,2 # 105 105 107 245 261 261 455 377 273 0 0 0

% of MU 5.19 5.19 5.29 12.12 12.91 12.91 22.50 18.64 13.50 0.00 0.00 0.00 0.00
Total 1,2,3 # 113 159 225 365 447 383 553 449 281 8 8 8

% of MU 5.59 7.86 11.13 18.05 22.11 18.94 27.35 22.21 13.90 0.40 0.40 0.40 0.40
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Risso’s Dolphin

A key source of precaution in this assessment is that the harbour porpoise EDRs and dose-
response curves have been used for Risso’s dolphins, as there is no equivalent for this species.
Harbour porpoise have a higher hearing sensitivity than Risso’s dolphins (Southall et al., 2019)
and are considered to be particularly responsive to anthropogenic disturbance, with multiple
studies showing that porpoises respond (avoidance and reduced vocalisation) to a variety of
anthropogenic noise sources to distances of multiple kilometres (e.g. Brandt et al., 2013;
Thompson et al., 2013; Tougaard et al., 2013; Brandt et al.,, 2018; Sarnocinska et al., 2020;
Thompson et al., 2020; Benhemma-Le Gall et al., 2021; Benhemma-Le Gall et al., 2023).

Studies have shown that dolphin species show comparatively less of a disturbance response from
underwater noise compared to harbour porpoise (e.g. Kastelein et al., 2006; Stone et al., 2017).
Considering the above, it can be concluded that using EDRs and dose-response curves derived
from studies on harbour porpoise as a proxy for Risso’s dolphins is likely to result in an over-
estimate of the number of Risso’s dolphins predicted to experience disturbance.

Tier 1

The highest number of Risso’s dolphins predicted to be disturbed across Tier 1 projects between
2025 and 2032 is from 2028 to 2030, which coincides with the expected pile driving campaign of
the Proposed Development (Table 11.70). The maximum cumulative number of Risso’s dolphins
predicted to be disturbed during the construction phase of the Proposed Development is 1,250
animals (10.19% of the MU population) and reflects the disturbance by the Proposed
Development alone as no other Tier 1 projects are predicted to act cumulatively during this time
period.

The predicted extent of the cumulative disturbance is to a relatively small proportion of the MU
population, though it will occur over several years. Behavioural changes are expected from each
disturbance event that an individual is exposed to, which may lead to longer-term but temporary
and recoverable changes in the distribution of the population. The changes in behaviour and/or
distribution of individuals could result in potential reductions in reproductive rates of some
individuals, although is unlikely to affect the population trajectory or viability. As a result, the
magnitude of impact is assessed as Medium for Risso’s dolphins.

Tier 1 and 2

The assessment of Tier 1 and 2 projects is considered to be the most realistic as this includes
projects that are in the planning system. This means that full EIAs or scoping reports are available
and there is reasonable confidence in the timelines of project construction.

The highest number of Risso’s dolphins predicted to be disturbed across Tier 1 and 2 projects
between 2025 and 2032 is in 2029 and 2030, which coincides with the expected pile driving
campaign of the Proposed Development (Table 11.70). The maximum cumulative number of
Risso’s dolphins predicted to be disturbed in 2029 and 2030 is estimated as 1,827 animals
(14.90% of MU population) in each year. The number of Risso’s dolphins predicted to be
impacted by the Proposed Development represents 68.42% of this total.
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The predicted extent of the cumulative disturbance is to a relatively small proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population. The
changes in behaviour and/or distribution of individuals could result in potential reductions in
reproductive rates of some individuals, although is unlikely to affect the population trajectory or
viability. Therefore, the magnitude of impact is assessed as Medium for Risso’s dolphins.

Tier 1,2 and 3

The assessment of Tier 3 projects is very uncertain because these projects are not yet consented,
therefore the assessment should be considered as indicative only and highly unlikely to occur in
practice.

The highest number of Risso’s dolphins predicted to be disturbed across Tier 1, 2 and 3 projects
between 2025 and 2032 is in 2030, which coincides with the expected pile driving campaign of
the Proposed Development (Table 11.70). The maximum cumulative number of Risso’s dolphins
predicted to be disturbed in 2030 is estimated as 2,090 animals (17.04% of MU population). The
number of Risso’s dolphins predicted to be impacted by the Proposed Development represents
59.81% of this total.

The predicted extent of the cumulative disturbance is to a relatively small proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population. The
changes in behaviour and/or distribution of individuals could result in potential reductions in
reproductive rates of some individuals, although is unlikely to affect the population trajectory or
viability. The magnitude of impact is assessed as Medium for Risso’s dolphins, which is
considered highly precautionary given the caveats in the assessment approach discussed above,
and that it is unlikely that all Tier 3 projects will progress to construction.
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Table 11.70 Number of Risso's Dolphin Predicted to be Disturbed per day per Project®

GOBe

APEMGroup

2027 PAOPAS) 2029 2031 ‘ 2032 PAORE! PAORY PAORE) PAOR]S)

Project Tier Source
Culzean 1 Calculated (15
km EDR)
Eastern Green Link 2 1 Calculated (5 km
(EGL?2) EDR)
Orkney Caithness 1 Calculated (5 km
EDR)
Pentland Floating 1 EIAR dose-
response
Central North Sea 2 Calculated (5 km
Electrification Project EDR)
Caledonia 2 EIAR dose-
response
Muir Mhor 2 EIAR dose-
response
West of Orkney 2 EIAR dose-
response
Arven 3 Calculated (15
km EDR)
Ayre 3 Calculated (15
km EDR)
Beech 3 Calculated (15
km EDR)
Bellrock 3 Calculated (15
km EDR)
Bowdun 3 Calculated (26 -
km EDR)
Broadshore 3 Calculated (15
km EDR)
Buchan 3 Calculated (15
km EDR)
Campion 3 Calculated (15
km EDR)
Cedar 3 Calculated (15
km EDR)
Havbredey 3 Calculated (15
km EDR)
Machair 3 Calculated (26
km EDR)
Malin Sea Wind 3 Calculated (15
km EDR)
Morven 3 Calculated (26
km EDR)

9 Colour co-ordination for tables: “'1:= = Concept/in planning/consenting, Oranze = Construction, Green = Operational. The black box outlining the years 2028-2030 represent the years in which piling will be undertaken at Aspen; 2031 will comprise a non-

piling construction year.
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Project

Scaraben

Calculated (15

GOBe

APEMGroup

2025 PAOPAS) 2027 PAOPAS) 2030 2031

2032 PAORE! PAORY PAORE) PAOR]S)

km EDR)
Seismic Survey 1 3 Calculated (12
km EDR)
Seismic Survey 2 3 Calculated (12
km EDR)
Seismic Survey 3 3 Calculated (12
km EDR)
Seismic Survey 4 3 Calculated (12
km EDR)
Seismic Survey 5 3 Calculated (12
km EDR)
Spiorad na Mara 3 Calculated (26
km EDR)
Stromar 3 Calculated (15
km EDR)
Talisk 3 Calculated (15
km EDR)
Total 1 # 60 3 3 1,250 1,250 1,250 0 0 0 0 0 0 0
% of MU 0.49 0.02 0.02 10.19 10.19 10.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 1,2 # 60 3 3 1,372 1,827 1,827 455 0 0 0 0 0 0
% of MU 0.49 0.02 0.02 11.19 14.90 14.90 3.71 0.00 0.00 0.00 0.00 0.00 0.00
Total 1,2,3 # 88 58 85 1,529 2,061 2,090 585 97 97 47 47 26 26
% of MU 0.72 0.47 0.69 12.47 16.81 17.04 4.77 0.79 0.79 0.38 0.38 0.21 0.21
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Atlantic White-sided Dolphin

A key source of precaution in this assessment is that the harbour porpoise EDRs and dose-
response curves have been used for Atlantic white-sided dolphins, as there is no equivalent for
this species. Harbour porpoise have a higher hearing sensitivity than Atlantic white-sided
dolphins (Southall et al., 2019) and are considered to be particularly responsive to anthropogenic
disturbance, with multiple studies showing that porpoises respond (avoidance and reduced
vocalisation) to a variety of anthropogenic noise sources to distances of multiple kilometres (e.g.
Brandtetal., 2013; Thompson et al., 2013; Tougaard et al., 2013; Brandt et al., 2018; Sarnocinska
et al., 2020; Thompson et al., 2020; Benhemma-Le Gall et al., 2021, Benhemma-Le Gall et al.,
2023).

Studies have shown that dolphin species show comparatively less of a disturbance response from
underwater noise compared to harbour porpoise (e.g. Kastelein et al., 2006; Stone et al., 2017).
Considering the above, it can be concluded that using EDRs and dose-response curves derived
from studies on harbour porpoise as a proxy for Atlantic white-sided dolphins is likely to result in
an over-estimate of the number of Atlantic white-sided dolphins predicted to experience
disturbance.

Tier 1

The highest number of Atlantic white-sided dolphins predicted to be disturbed across Tier 1
projects between 2025 and 2032 is in 2028, which coincides with the expected pile driving
campaign of the Proposed Development (Table 11.71). The maximum cumulative number of
Atlantic white-sided dolphins predicted to be disturbed during the construction phase of the
Proposed Development is 179 animals (0.99% of the MU population). The number of Atlantic
white-sided dolphins predicted to be impacted by the Proposed Development represents 99.44%
of this total.

The predicted extent of the cumulative disturbance is to a small proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
small-scale changes in distribution that are predicted to be fully recoverable over the short term
and unlikely to affect the population trajectory. Therefore, the magnitude of impact is assessed
as Low for Atlantic white-sided dolphins.

Tier 1 and 2

The assessment of Tier 1 and 2 projects is considered to be the most realistic as this includes
projects that in the planning system. This means that full EIAs or scoping reports are available
and there is reasonable confidence in the timelines of project construction.

The highest number of Atlantic white-sided dolphins predicted to be disturbed across Tier 1 and
2 projects is in 2028, which coincides with the expected pile driving campaign of the Proposed
Development (Table 11.71). The maximum cumulative number of Atlantic white-sided dolphins
predicted to be disturbed during the construction phase of the Proposed Development is
estimated as 180 animals (0.99% of MU population). The number of Atlantic white-sided dolphins
predicted to be impacted by the Proposed Development represents 98.89% of this total.
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11.8.86

11.8.87

11.8.88

11.8.89

The predicted extent of the cumulative disturbance is to a small proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
small-scale changes in distribution that are predicted to be fully recoverable over the short term
and unlikely to affect the population trajectory. Therefore, the magnitude of impact is assessed
as Low for Atlantic white-sided dolphins.

Tier 1,2 and 3

The assessment of Tier 3 projects is uncertain because these projects are not yet consented,
therefore the assessment should be considered as indicative only and highly unlikely to occur in
practice.

The highest number of Atlantic white-sided dolphins predicted to be disturbed across Tier 1, 2
and 3 projects between 2025 and 2037 is in 2029, which coincides with the expected pile driving
campaign of the Proposed Development (Table 11.71). The maximum cumulative number of
Atlantic white-sided dolphins predicted to be disturbed during the construction phase of the
Proposed Development is estimated as 238 animals (1.31% of MU population). The number of
Atlantic white-sided dolphins predicted to be impacted by the Proposed Development
represents 74.79% of this total.

The predicted extent of the cumulative disturbance is to a small proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
small-scale changes in distribution that are predicted to be fully recoverable over the short term
and unlikely to affect the population trajectory. Therefore, the magnitude of impact is assessed
as Low for Atlantic white-sided dolphins, which is considered precautionary given the caveats in
the assessment approach discussed above, and that it is unlikely that all Tier 3 projects will
progress to construction.
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Table 11.71 Number of Atlantic White-sided Dolphin Predicted to be Disturbed per day per Project!®

Project Tier Source 2027 2028

Aspen - EIAR dose-response ---

Culzean 1 Calculated (15 km
EDR)

Eastern Green Link 2 1 Calculated (5 km

(EGL?2) EDR)

Orkney Caithness 1 Calculated (5 km
EDR)

Central North Sea 2 Calculated (5 km

Electrification Project EDR)

Arven 3 Calculated (15 km
EDR)

Ayre 3 Calculated (15 km
EDR)

Beech 3 Calculated (15 km
EDR)

Bellrock 3 Calculated (15 km
EDR)

Bowdun 3 Calculated (26 km -
EDR)

Broadshore 3 Calculated (15 km
EDR)

Buchan 3 Calculated (15 km
EDR)

Campion 3 Calculated (15 km
EDR)

Cedar 3 Calculated (15 km
EDR)

Havbredey 3 Calculated (15 km --
EDR)

Machair 3 Calculated (26 km
EDR)

Malin Sea Wind 3 Calculated (15 km
EDR)

Morven 3 Calculated (26 km
EDR)

Scaraben 3 Calculated (15 km
o T

Seismic Survey 1 3 Calculated (12 km
EDR)

Seismic Survey 2 3 Calculated (12 km
EDR)

Seismic Survey 3 3 Calculated (12 km

EDR)

2035

GOBe

APEMGroup

PAOR]S)

10 Colour co-ordination for tables: ©' = = Concept/in planning/consenting, Oranze = Construction, Green = Operational. The black box outlining the years 2028-2030 represent the years in which piling will be undertaken at Aspen; 2031 will comprise a non-

piling construction year.
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2027 PAOPAS)

Project PAOPAS

Seismic Survey 4

Calculated (12 km

EDR)
Seismic Survey 5 3 Calculated (12 km
EDR)
Spiorad na Mara 3 Calculated (26 km
EDR)
Stromar 3 Calculated (15 km
EDR)
Talisk 3 Calculated (15 km
EDR)
Total 1 # 1 1 1 179 178 178 0 0 0 0 0 0 0
% of MU 0.01 0.01 0.01 0.99 0.98 0.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 1,2 # 1 1 2 180 178 178 0 0 0 0 0 0 0
% of MU 0.01 0.01 0.01 0.99 0.98 0.98 0.00 0.00 0.00 0.02 0.02 0.02 0.02
Total 1,2,3 # 8 14 32 221 238 232 29 43 35 24 24 7 7
% of MU 0.04 0.08 0.18 1.22 1.31 1.28 0.16 0.24 0.19 0.13 0.13 0.04 0.04
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11.8.90

11.8.91

11.8.92

11.8.93

11.8.94

11.8.95

White-beaked Dolphin

A key source of precaution in this assessment is that the harbour porpoise EDRs and dose-
response curves have been used for white-beaked dolphins, as there is no equivalent for this
species. Harbour porpoise have a higher hearing sensitivity than white-beaked dolphins (Southall
et al., 2019) and are considered to be particularly responsive to anthropogenic disturbance, with
multiple studies showing that porpoises respond (avoidance and reduced vocalisation) to a
variety of anthropogenic noise sources to distances of multiple kilometres (e.g. Brandt et al,,
2013; Thompson et al., 2013; Tougaard et al., 2013; Brandt et al., 2018; Sarnocinska et al., 2020;
Thompson et al., 2020; Benhemma-Le Gall et al., 2021; Benhemma-Le Gall et al., 2023).

Studies have shown that dolphin species show comparatively less of a disturbance response from
underwater noise compared to harbour porpoise (e.g. Kastelein et al., 2006; Stone et al., 2017).
Considering the above, it can be concluded that using EDRs and dose-response curves derived
from studies on harbour porpoise as a proxy for white-beaked dolphins is likely to result in an
over-estimate of the number of white-beaked dolphins predicted to experience disturbance.

Tier 1

The highest number of white-beaked dolphins predicted to be disturbed across Tier 1 projects
between 2025 and 2032 is in 2029 and 2030, which coincides with the expected pile driving
campaign of the Proposed Development (Table 11.72). The maximum cumulative number of
white-beaked dolphins predicted to be disturbed during the construction phase of this Proposed
Development is 4,408 animals (10.03% of the MU population). The number of white-beaked
dolphins predicted to be impacted by the Proposed Development represents 82.67% of this total.

The predicted extent of the cumulative disturbance is to a relatively small proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population. The
changes in behaviour and/or distribution of individuals could result in potential reductions in
reproductive rates of some individuals, although is unlikely to affect the population trajectory or
viability. Therefore, the magnitude of impact is assessed as Medium for white-beaked dolphins.

Tier 1 and 2

The assessment of Tier 1 and 2 projects is considered to be the most realistic as this includes
projects that are in the planning system. This means that full EIAs or scoping reports are available
and there is reasonable confidence in the timelines of project construction.

The highest number of white-beaked dolphins predicted to be disturbed across Tier 1 and 2
projects between 2025 and 2032 is in 2029 and 2030, which coincides with the expected pile
driving campaign of the Proposed Development (Table 11.72). The maximum cumulative number
of bottlenose dolphins predicted to be disturbed during the expected pile driving campaign of
the Proposed Development is estimated as 17,045 animals (38.78% of MU population). The
number of white-beaked dolphins predicted to be impacted by the Proposed Development
represents 21.38% of this total.
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11.8.96

11.8.97

11.8.98

11.8.99

The predicted extent of the cumulative disturbance is to a moderate proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population. The
changes in behaviour and/or distribution of individuals could affect vital rates to the extent that
there is a change to the population trajectory or viability. Therefore, the magnitude of impact is
assessed as High for white-beaked dolphins.

Tier 1,2 and 3

The assessment of Tier 3 projects is uncertain because these projects are not yet consented,
therefore the assessment should be considered as indicative only and highly unlikely to occur in
practice.

The highest number of white-beaked dolphins predicted to be disturbed across Tier 1, 2 and 3
projects between 2025 and 2032 is in 2029, which coincides with the expected pile driving
campaign of the Proposed Development (Table 11.72). The maximum cumulative number of
white-beaked dolphins predicted to be disturbed during the expected pile driving campaign of
the Proposed Development is estimated as 18,305 animals (41.65% of MU population). The
number of white-beaked dolphins predicted to be impacted by the Proposed Development
represents 19.91% of this total.

The predicted extent of the cumulative disturbance is to a moderate proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population. The
changes in behaviour and/or distribution of individuals could affect vital rates to the extent that
there is a change to the population trajectory or viability. Therefore, magnitude of impact is
assessed as High for white-beaked dolphins, which is considered highly precautionary given the
caveats in the assessment approach discussed above, and that it is unlikely that all Tier 3 projects
will progress to construction.
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Table 11.72 Number of White-beaked Dolphin Predicted to be Disturbed per day per Project!!
Project Tier Source 2025 2026 2027 2028 2031 PIORY) 2033 2034 PAORE) PAOR]S 2037

Culzean 1 Calculated (15 km
EDR)

Eastern Green Link | 1 Calculated (5 km

2 (EGL?2) EDR)

Inch Cape 1 EIAR dose-
response

Orkney Caithness | 1 Calculated (5 km
EDR)

Pentland Floating | 1 EIAR dose-
response

Seagreen Phase 1 EIAR dose-

1A response

Berwick Bank 2 EIAR dose-
response

Caledonia 2 EIAR dose-
response

Cenos 2 EIAR dose-
response

Central North Sea | 2 Calculated (5 km

Electrification EDR)

Project

Muir Mhor 2 EIAR dose-
response

Ossian 2 EIAR dose-
response

Salamander 2 EIAR dose-
response

West of Orkney 2 EIAR dose-
response

Arven 3 Calculated (15 km
EDR)

Ayre 3 Calculated (15 km
EDR)

Beech 3 Calculated (15 km
EDR)

Bellrock 3 Calculated (15 km
EDR)

Bowdun 3 Calculated (26 km
EDR)

Broadshore 3 Calculated (15 km
EDR)

11 Colour co-ordination for tables: ©' = = Concept/in planning/consenting, Oranze = Construction, Green = Operational. The black box outlining the years 2028-2030 represent the years in which piling will be undertaken at Aspen; 2031 will comprise a non-

piling construction year.
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Project 2026 2027 2028 2029 ‘ 2030 2031 PIORY) 2033 2034 PAORE) PAOR]S 2037
Buchan Calculated (15 km
EDR)
Campion 3 Calculated (15 km
EDR)
Cedar 3 Calculated (15 km
EDR)
Havbredey 3 Calculated (15 km
EDR)
Machair 3 Calculated (26 km
EDR)
Malin Sea Wind 3 Calculated (15 km
EDR)
Morven 3 Calculated (26 km
EDR)
Scaraben 3 Calculated (15 km
EDR)
Seismic Survey 1 3 Calculated (12 km
EDR)
Seismic Survey 2 3 Calculated (12 km
EDR)
Seismic Survey 3 3 Calculated (12 km
EDR)
Seismic Survey 4 3 Calculated (12 km
EDR)
Seismic Survey 5 3 Calculated (12 km
EDR)
Spiorad na Mara 3 Calculated (26 km
EDR)
Stromar 3 Calculated (15 km
EDR)
Talisk 3 Calculated (15 km
EDR)
Total 1 # 478 18 18 3,651 4,408 4,408 764 764 0 0 0 0 0
% of MU 1.09 0.04 0.04 8.31 10.03 10.03 1.74 1.74 0.00 0.00 0.00 0.00 0.00
Total 1,2 # 1,308 848 855 15,008 17,045 17,045 11,072 4,088 2,494 1,531 1,531 1,531 1,531
% of MU 2.98 1.93 1.95 34.15 38.78 38.78 25.19 9.30 5.67 3.48 3.48 3.48 3.48
Total 1,2,3 # 1,392 1,217 1,576 15,876 18,305 18,079 11,701 4,650 2,886 1,797 1,797 1,615 1,615
% of MU 3.17 2.77 3.59 36.12 41.65 41.13 26.62 10.58 6.57 4.09 4.09 3.67 3.67
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Minke Whale

11.8.100 A key source of precaution in this assessment is that the harbour porpoise EDRs and dose-
response curves have been used for minke whales, as there is no equivalent for this species.
Harbour porpoise have a higher hearing sensitivity than minke whales (Southall et al., 2019) and
are considered to be particularly responsive to anthropogenic disturbance, with multiple studies
showing that porpoises respond (avoidance and reduced vocalisation) to a variety of
anthropogenic noise sources to distances of multiple kilometres (e.g. Brandt et al., 2013;
Thompson et al., 2013; Tougaard et al., 2013; Brandt et al.,, 2018; Sarnocinska et al., 2020;
Thompson et al., 2020; Benhemma-Le Gall et al.,, 2021; Benhemma-Le Gall et al.,, 2023).
Considering the above, it can be concluded that using EDRs and dose-response curves derived
from studies on harbour porpoise as a proxy for minke whales is likely to result in an over-
estimate of the number of minke whales predicted to experience disturbance.

Tier 1

11.8.101 The highest number of minke whales predicted to be disturbed across Tier 1 projects between
2025 and 2032 is in 2029 and 2030, which coincides with the expected pile driving campaign of
the Proposed Development (Table 11.73). The maximum cumulative number of minke whales
predicted to be disturbed during the construction phase of this Proposed Development is 1,491
animals (7.41% of the MU population). The number of minke whales predicted to be impacted
by the Proposed Development represents 91.75% of this total.

11.8.102 The predicted extent of the cumulative disturbance is to a small proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
small-scale changes in distribution that are predicted to be fully recoverable over the short term
and unlikely to affect the population trajectory. Therefore, the magnitude of impact is assessed
as Low for minke whales.

Tier 1 and 2

11.8.103 The assessment of Tier 1 and 2 projects is considered to be the most realistic as this includes
projects that are in the planning system. This means that full EIAs or scoping reports are available
and there is reasonable confidence in the timelines of project construction.

11.8.104 The highest number of minke whales predicted to be disturbed across Tier 1 and 2 projects
between 2025 and 2032 is in 2028, which coincides with the expected pile driving campaign of
the Proposed Development (Table 11.73). The maximum cumulative number of minke whales
predicted to be disturbed during the expected pile driving campaign of the Proposed
Development is estimated as 3,689 animals (18.34% of MU population). The number of minke
whales predicted to be impacted by the Proposed Development represents 37.08% of this total.
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11.8.105 The predicted extent of the cumulative disturbance is to a relatively small proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population. The
changes in behaviour and/or distribution of individuals could result in potential reductions in
reproductive rates of some individuals, although is unlikely to affect the population trajectory or
viability. Therefore, the magnitude of impact is assessed as Medium for minke whales.

Tier 1,2 and 3

11.8.106 The assessment of Tier 3 projects is uncertain because these projects are not yet consented,
therefore the assessment should be considered as indicative only and highly unlikely to occur in
practice..

11.8.107 The highest number of minke whales predicted to be disturbed across Tier 1, 2 and 3 projects
between 2025 and 2032 is in 2028, which coincides with the expected pile driving campaign of
the Proposed Development (Table 11.73). The maximum cumulative number of minke whales
predicted to be disturbed in 2028 is estimated as 4,008 animals (19.92% of MU population). The
number of minke whales predicted to be impacted by the Proposed Development represents
34.13% of this total.

11.8.108 The predicted extent of the cumulative disturbance is to a relatively small proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population. The
changes in behaviour and/or distribution of individuals could result in potential reductions in
reproductive rates of some individuals, although is unlikely to affect the population trajectory or
viability. Therefore, the magnitude of impact is assessed as Medium for minke whales, which is
considered highly precautionary given the caveats in the assessment approach discussed above,
and that it is unlikely that all Tier 3 projects will progress to construction.

iPCoD Modelling

11.8.109 iPCoD modelling was used to assess if the cumulative disturbance is expected to result in
population level impacts (Volume 3, Appendix 11.2: iPCoD Modelling Report).

11.8.110 The cumulative iPCoD results for minke whales show that the mean unimpacted population size
of minke whales in the CGNS MU remains at ~99.9% of the size of the un-impacted population,
and is predicted to continue on the same trajectory as the un-impacted population.

Conclusion

11.8.111 The predicted extent of the cumulative disturbance is to a relatively small proportion of the MU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the distribution of the population.
However, the iPCoD modelling shows that the minke whale population size or trajectory will not
be affected by the impact. Therefore, the magnitude of impact is assessed as Low for minke
whales.
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Table 11.73 Number of Minke Whale Predicted to be Disturbed per day per Project?

Project Tier Source 2025 2026 2027 2028 2030 ‘ 2033 2034 2035 PIOR]S)

Culzean 1 Calculated (15 km
EDR)

Eastern Green Link | 1 Calculated (5 km

2 (EGL?2) EDR)

Inch Cape 1 EIAR dose-
response

Orkney Caithness 1 Calculated (5 km
EDR)

Pentland Floating 1 EIAR dose-
response

Seagreen Phase 1A | 1 EIAR dose- -
response

Berwick Bank 2 EIAR dose-
response

Caledonia 2 EIAR dose-
response

Cenos 2 EIAR dose- -
response

Central North Sea 2 Calculated (5 km

Electrification EDR)

Project

Muir Mhor 2 EIAR dose-
response

Ossian 2 EIAR dose- --
response

Salamander 2 EIAR dose-
response

West of Orkney 2 EIAR dose-
response

Arven 3 Calculated (15 km
o L

Ayre 3 Calculated (15 km
EDR)

Beech 3 Calculated (15 km
EDR)

Bellrock 3 Calculated (15 km
EDR)

Bowdun 3 Calculated (26 km
o L

Broadshore 3 Calculated (15 km
EDR)

12 Colour co-ordination for tables: © /= = Concept/in planning/consenting, Oranze = Construction, Green = Operational. The black box outlining the years 2028-2030 represent the years in which piling will be undertaken at Aspen; 2031 will comprise a non-
piling construction year.
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Project Tier Source 2025 2026 2027 2028 2029 2030 2033 PAORE) 2036
Buchan Calculated (15 km --
EDR)
Campion 3 Calculated (15 km
EDR)
Cedar 3 Calculated (15 km
EDR)
Havbredey 3 Calculated (15 km
EDR)
Machair 3 Calculated (26 km
EDR)
Malin Sea Wind 3 Calculated (15 km
EDR)
Morven 3 Calculated (26 km
EDR)
Scaraben 3 Calculated (15 km
EDR)
Seismic Survey 1 3 Calculated (12 km
EDR)
Seismic Survey 2 3 Calculated (12 km
EDR)
Seismic Survey 3 3 Calculated (12 km
EDR)
Seismic Survey 4 3 Calculated (12 km
EDR)
Seismic Survey 5 3 Calculated (12 km
EDR)
Spiorad na Mara 3 Calculated (26 km
EDR)
Stromar 3 Calculated (15 km
EDR)
Talisk 3 Calculated (15 km
EDR)
Total 1 # 214 8 8 1,372 1,491 1,491 123 123 0 0 0 0 0
% of MU 1.06 0.04 0.04 6.82 7.41 7.41 0.61 0.61 0.00 0.00 0.00 0.00 0.00
Total 1,2 # 346 140 144 3,689 3,046 3,046 1,778 1,001 746 362 362 362 362
% of MU 1.72 0.70 0.72 18.34 15.14 15.14 8.84 498 3.71 1.80 1.80 1.80 1.80
Total 1,2,3 # 390 261 400 4,008 3,472 3,376 2,021 1,149 805 412 412 396 396
% of MU 1.94 1.30 1.99 19.92 17.26 16.78 10.05 5.71 4.00 2.05 2.05 1.97 1.97
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Harbour Seal
Tier 1

11.8.112 The highest number of harbour seals predicted to be disturbed across Tier 1 projects between
2025 and 2037 isin 2029 and 2030, which coincides with the expected construction phase of the
Proposed Development (Table 11.74). The maximum cumulative number of harbour seals
predicted to be disturbed during the construction phase of the Proposed Development is 52
animals (2.23% of the combined ES and NC&O SMU population). The number of harbour seals
predicted to be impacted by the Proposed Development represents 1.92% of this total.

11.8.113 The predicted extent of the cumulative disturbance is to a small proportion of the SMU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
small-scale changes in at-sea distribution that are predicted to be fully recoverable over the short
term and will not affect the population trajectory. Therefore, the magnitude of impact is assessed
as Low for harbour seals.

Tier 1 and 2

11.8.114 The assessment of Tier 1 and 2 projects is considered to be the most realistic as this includes
projects that are in the planning system. This means that full EIAs or scoping reports are available
and there is reasonable confidence in the timelines of project construction.

11.8.115 The highest number of harbour seals predicted to be disturbed across Tier 1 and 2 projects
between 2025 and 2032 is in 2029 and 2030, which coincides with the expected pile driving
campaign of the Proposed Development (Table 11.74). The maximum cumulative number of
harbour seals predicted to be disturbed during the expected pile driving campaign of the
Proposed Development is estimated as 56 animals (2.40 % of combined SMU population). The
number of harbour seals predicted to be impacted by the Proposed Development represents
1.79% of this total.

11.8.116 The predicted extent of the cumulative disturbance is to a small proportion of the SMU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
small-scale changes in at-sea distribution that are predicted to be fully recoverable over the short
term and unlikely to affect the population trajectory. Therefore, the magnitude of impact is
assessed as Low for harbour seals.

Tier1,2and 3

11.8.117 The assessment of Tier 3 projects is uncertain because these projects are not yet consented,
therefore the assessment should be considered as indicative only and highly unlikely to occur in
practice..
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11.8.118 The highest number of harbour seals predicted to be disturbed across Tier 1, 2 and 3 projects
between 2025 and 2032 is in 2029, which coincides with the expected pile driving campaign of
the Proposed Development (Table 11.74). The maximum cumulative number of harbour seals
predicted to be disturbed during the expected pile driving campaign of the Proposed
Development is estimated as 208 animals (8.91% of combined SMU population). The number of
harbour seals predicted to be impacted by the Proposed Development represents 0.48% of this
total.

11.8.119 The predicted extent of the cumulative disturbance is to a small proportion of the SMU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
small-scale changes in at-sea distribution that are predicted to be fully recoverable over the short
term and unlikely to affect the population trajectory. Therefore, the magnitude of impact is
assessed as Low for harbour seals, which is considered precautionary given that it is unlikely that
all Tier 3 projects will progress to construction.

iPCoD Modelling

11.8.120iPCoD modelling was used to assess if the cumulative disturbance is expected to result in
population level impacts (Volume 3, Appendix 11.2: iPCoD Modelling Report).

11.8.121 The cumulative iPCoD results for harbour seals show that the mean unimpacted population size
of harbour seals in the ES SMU remains at 100% of the size of the un-impacted population and
is predicted to continue on a stable trajectory, the same as the un-impacted population.

11.8.122 The results for the ES SMU are considered the worst-case given the very small overlap between
the disturbance contours from the Proposed Development and the NC&O SMU, and the
comparatively fewer plans and projects located within the NC&O SMU (Table 11.74).

Conclusion

11.8.123 The predicted extent of the cumulative disturbance is to a small proportion of the SMU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
small-scale changes in at-sea distribution that are predicted to be fully recoverable over the short
term and unlikely to affect the population size or trajectory, as shown by iPCoD modelling.
Therefore, the magnitude of impact is assessed as Low for harbour seals.
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Table 11.74 Number of Harbour Seal Predicted to be Disturbed per day per Project®®

Project Source 2026 2027 2028 ‘ 2029 2030 2031 ‘ PIORY 2033 ‘ 2034 2035 PAOR]S 2037

ES SMU

Aspen - Dose-response

Culzean 1 Calculated (15 km
EDR)

Eastern Green Link 2 (EGL 2) 1 Calculated (5 km
EDR)

Green Volt 1 EIAR dose-response

Inch Cape 1 EIAR dose-response

Seagreen Phase 1A 1 EIAR dose-response

Berwick Bank 2 EIAR dose-response

Central North Sea Electrification 2 Calculated (5 km

Project EDR)

Muir Mhor 2 EIAR dose-response

Salamander 2 Calculated (15 km
EDR)

Beech 3 Calculated (15 km
EDR)

Bellrock 3 Calculated (15 km
EDR)

Bowdun 3 Calculated (26 km
EDR)

Campion 3 Calculated (15 km
EDR)

Cedar 3 Calculated (15 km
EDR)

Morven 3 Calculated (26 km
EDR)

Seismic Survey 1 3 Calculated (12 km
EDR)

Seismic Survey 2 3 Calculated (12 km
EDR)

NC&O SMU

Broadshore 3 Calculated (15 km
EDR)

Buchan 3 Calculated (15 km
EDR)

Stromar 3 Calculated (15 km
EDR)

13 Colour co-ordination for tables: ©' = = Concept/in planning/consenting, Oranze = Construction, Green = Operational. The black box outlining the years 2028-2030 represent the years in which piling will be undertaken at Aspen; 2031 will comprise a non-
piling construction year.
14 The number of harbour seals impacted is less than one, but has been treated as one for the purpose of this assessment, in line with the precautionary principle.
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Project PAOPAS) 2031 ‘ 2032 2033 ‘ PAORY:! 2035 PAOR]S) 2037
Calculated (15 km
EDR)
Total 1 # 27 2 2 2 52 52 51 51 0 0 0 0 0
% of SMU 1.16 0.09 0.09 0.09 2.23 2.23 2.19 2.19 0.00 0.00 0.00 0.00 0.00
Total 1,2 # 30 5 6 10 56 56 55 54 0 0 0 0 0
% of SMU 1.29 0.21 0.26 0.43 2.40 2.40 2.36 2.31 0.00 0.00 0.00 0.00 0.00
Total 1,2,3 # 38 54 70 121 208 193 135 77 8 8 8 8 8
% of SMU 1.63 231 3.00 5.18 8.91 8.27 5.78 3.30 0.34 0.34 0.34 0.34 0.34
280 of 336 ASPEN OFFSHORE WIND FARM

Revision: 01



oL —one

Grey Seal
Tier 1

11.8.124 The highest number of grey seals predicted to be disturbed across Tier 1 projects between 2025
and 2032 is in 2025 (1,327 grey seals, 3.27% of the combined ES and NC&O SMU population),
which does not coincide with the expected pile driving campaign of the Proposed Development
(Table 11.75). The maximum cumulative number of grey seals predicted to be disturbed during
the construction phase of the Proposed Development is 512 animals, (1.26% of the combined
SMU population) in 2029 and 2030. The number of grey seals predicted to be impacted by the
Proposed Development represents 22.27% of this total.

11.8.125The predicted extent of the cumulative disturbance is to a small proportion of the SMU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
small-scale changes in at-sea distribution that are predicted to be fully recoverable over the short
term and unlikely to affect the population trajectory. Therefore, the magnitude of impact is
assessed as Low for grey seals.

Tier 1 and 2

11.8.126 The assessment of Tier 1 and 2 projects is considered to be the most realistic as this includes
projects that are in the planning system. This means that full EIAs or scoping reports are available
and there is reasonable confidence in the timelines of project construction.

11.8.127 The highest number of grey seals predicted to be disturbed across Tier 1 and 2 projects between
2025 and 2032 isin 2031 (3,554 grey seals, 8.76% of the combined SMU population), which does
not coincide with the expected pile driving campaign of the Proposed Development (Table
11.75). The maximum cumulative number of grey seals predicted to be disturbed during the
construction phase of the Proposed Development is estimated as 3,095 animals (7.63% of the
combined SMU population), in 2029 and 2030. The number of grey seals predicted to be
impacted by the Proposed Development represents 3.68% of this total.

11.8.128 The predicted extent of the cumulative disturbance is to a small proportion of the SMU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
small-scale changes in at-sea distribution that are predicted to be fully recoverable over the short
term and unlikely to affect the population trajectory. Therefore, the magnitude of impact is
assessed as Low for grey seals.

Tier 1, 2 and 3

11.8.129 The assessment of Tier 3 projects is uncertain because these projects are not yet consented,
therefore the assessment should be considered as indicative only and highly unlikely to occur in
practice.
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11.8.130 The highest number of grey seals predicted to be disturbed across Tier 1, 2 and 3 projects
between 2025 and 2032 is in 2029, which coincides with the expected pile driving campaign of
the Proposed Development (Table 11.75). The maximum cumulative number of grey seals
predicted to be disturbed during the expected pile driving campaign of the Proposed
Development is estimated as 5,657 animals (13.95% of combined SMU population). The number
of grey seals predicted to be impacted by the Proposed Development represents 2.02% of this
total.

11.8.131 The predicted extent of the cumulative disturbance is to a relatively small proportion of the SMU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the at-sea distribution of the population.
The changes in behaviour and/or distribution of individuals could result in potential reductions
in reproductive rates of some individuals, although is unlikely to affect the population trajectory
or viability. Therefore, the magnitude of impact is assessed as Medium for grey seals, which is
considered precautionary given that it is unlikely that all Tier 3 projects will progress to
construction.

iPCoD Modelling

11.8.132 iPCoD modelling was used to assess if the cumulative disturbance is expected to result in
population level impacts (Volume 3, Appendix 11.2: iPCoD Modelling Report).

11.8.133 The iPCoD results for grey seals show that the mean unimpacted population size of grey seals in
the ES SMU reaches ~99.8% of the size of the un-impacted population at the end of the
cumulative piling scenario, where it remains until the end of the modelling scenario (up to 2050).
The population is predicted to continue on an increasing trajectory, the same as the un-impacted
population.

11.8.134 The results for the ES SMU are considered the worst-case given the very small overlap between
the disturbance contours from the Proposed Development and the NC&O SMU, and the
comparatively fewer plans and projects located within the NC&O SMU (Table 11.75).

Conclusion

11.8.135 The predicted extent of the cumulative disturbance is to a relatively small proportion of the SMU
population, though it will occur across multiple projects over several years. Behavioural changes
are expected from each disturbance event that an individual is exposed to, which may lead to
longer-term but temporary and recoverable changes in the at-sea distribution of the population.
However, the iPCoD modelling shows that the grey seal population size or trajectory will not be
affected by the impact. Therefore, the magnitude of impact is assessed as Low for grey seals.
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Table 11.75 Number of Grey Seal Predicted to be Disturbed per day per Project®®
Source 2026 2027 2028 2029 2030 2031 2032 PIORE! PAORY! 2035 PAORIS) 2037

Project

ES SMU

Aspen Dose-response
Culzean Calculated (15 km

EDR)

Eastern Green Link 2 (EGL 2)

Calculated (5 km

EDR)

Green Volt EIAR dose-
response

Inch Cape EIAR dose-
response

Seagreen Phase 1A EIAR dose-
response

Berwick Bank EIAR dose-
response)

Cenos Calculated (15 km
EDR)

Central North Sea Electrification Calculated (5 km

Project EDR)

Muir Mhor EIAR dose-
response

Ossian EIAR dose-
response

Salamander EIAR dose-
response

Beech Calculated (15 km
EDR)

Bellrock Calculated (15 km
EDR)

Bowdun Calculated (26 km
EDR)

Campion Calculated (15 km
EDR)

Cedar Calculated (15 km
EDR)

Morven Calculated (26 km

EDR)

Seismic Survey 1

Calculated (12 km
EDR)

Seismic Survey 2

Calculated (12 km
EDR)

NC&O SMU

15 Colour co-ordination for tables: ©' = = Concept/in planning/consenting, Oranze = Construction, Green = Operational. The black box outlining the years 2028-2030 represent the years in which piling will be undertaken at Aspen; 2031 will comprise a non-

piling construction year.
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PAOR]S) PAORY)

Project

Broadshore Calculated (15 km
EDR)
Buchan 3 Calculated (15 km
EDR)
Stromar 3 Calculated (15 km
EDR)
Ayre 3 Calculated (15 km
EDR)
Total 1 # 1,327 12 12 123 512 512 398 398 0 0 0 0 0
% of SMU 3.27 0.03 0.03 0.30 1.26 1.26 0.98 0.98 0.00 0.00 0.00 0.00 0.00
Total 1,2 # 2,685 1,370 1,379 2,919 3,095 3,095 3,554 2,329 573 436 436 436 436
% of SMU 6.62 3.38 3.40 7.20 7.63 7.63 8.76 5.74 1.41 1.07 1.07 1.07 1.07
Total 1,2,3 # 2,787 2,166 2,412 4,787 5,657 5,420 4,886 2,668 675 538 538 538 538
% of combined 6.87 5.34 5.95 11.80 13.95 13.36 12.04 6.58 1.66 1.33 1.33 1.33 1.33
SMUs
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Sensitivity of Receptor

11.8.136 During the Proposed Development alone assessment, all marine mammal species were assessed
as having a Low sensitivity to behavioural disturbance from underwater noise during pile driving,
and geophysical surveys. Therefore, for the purpose of the CEA, all marine mammal species are
assessed as having a Low sensitivity overall to underwater noise from pile driving and geophysical
surveys.

Significance of Cumulative Effect

11.8.137 A summary of the cumulative impact magnitude, receptor sensitivity and significance of effect
for marine mammal receptors is presented in Table 11.76Table 11.76.

11.8.138 The magnitude of the cumulative impact is deemed to be Medium for bottlenose dolphin and
Risso’s dolphin, High for white-beaked dolphin and Low for all the other receptors (Table 11.76).
The sensitivity of all the receptors is Low. The cumulative effect will, therefore, be of Minor
significance, which is not significant in EIA terms.

Table 11.76 Significance of Impact 1: Disturbance From Underwater Noise From Piling and
Geophysical Surveys

Receptor Magnitude Sensitivity Significance

Harbour porpoise Low Low Minor
Bottlenose dolphin Medium Low Minor
Risso’s dolphin Medium Low Minor
Atlantic white-sided dolphin Low Low Minor
White-beaked dolphin High Low Minor
Minke whale Low Low Minor
Harbour seal Low Low Minor
Grey seal Low Low Minor

Secondary Mitigation and Residual Cumulative Effects

11.8.139 No additional marine mammal mitigation is considered necessary because the likely cumulative
effect in the absence of further mitigation (in addition to the embedded commitments) is not
significant in EIA terms.
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Operation and Maintenance Cumulative Effects Assessment
Impact 2: Entanglement Risk With Mooring Lines and Cables
Magnitude of Cumulative Impact

11.8.140 There are numerous floating offshore wind projects currently being developed in Scottish waters,
these include Cenos, Culzean, Green Volt, Hywind, Kincardine, Muir Mhor, Ossian, Pentland
Floating and Salamander Table 11.64(Table 11.77).

11.8.141 Among the projects referenced in paragraph 11.8.140, the Culzean project was the only one to
exclude the risk of marine mammal entanglement from further assessment at the scoping stage
(Total Energies, 2023). All projects acknowledged that marine debris accumulating on floating
lines and cables could lead to negative interactions between mobile marine species and project
infrastructure. For those projects with an EIA in the public domain, comprehensive details were
provided regarding their entanglement risk monitoring strategies. These include plans for
monitoring large strains on mooring lines, conducting surveys with remotely operated vehicles,
removing debris from infrastructure, and implementing reporting procedures (Flotation Energy,
2023; Pentland Floating OWF, 2022; Royal HaskoningDHV, 2023; Salamander Offshore Wind
Farm, 2023).

11.8.142 Therefore, there is a general recognition within the industry of the need to implement mitigation
strategies to reduce the risk of entanglement which are implemented by each project. The
potential for secondary entanglement is confined to specific array areas, making it spatially
limited and temporary in nature, as the dynamic infrastructure will be removed from the water
column following the completion of each project’s O&M phase. Although the risk of
entanglement persists throughout the lifespan of the projects, if it would occur any impacts
would be limited to a small proportion of the population and is therefore unlikely to influence
overall population trends. Based on this, the magnitude of the effect is considered to be Low.

Sensitivity of Receptor
11.8.143 During the project alone assessment, all marine mammal species were assessed as having a High

sensitivity to entanglement risk with mooring lines and cables. Basking sharks were assessed as
having a Medium sensitivity to entanglement risk with mooring lines and cables.

Significance of Cumulative Effect

11.8.144 A summary of the cumulative impact magnitude, receptor sensitivity and significance of effect
for marine mammal receptors is presented in Table 11.77.

11.8.145 The magnitude of the cumulative impact is deemed to be Low and the sensitivity of the receptor
is High, except for basking sharks which have a Medium sensitivity (Table 11.77). The cumulative
effect will, therefore, be of Minor significance, which is not significant in EIA terms.
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Table 11.77 Significance of Impact 2: Entanglement Risk With Mooring Lines and Cables

Receptor Magnitude ‘ Sensitivity Significance
Harbour porpoise Low High Minor
Bottlenose dolphin Low High Minor
Risso’s dolphin Low High Minor
Atlantic white-sided Low High Minor
dolphin

White-beaked Low High Minor
dolphin

Minke whale Low High Minor
Humpback whale Low High Minor
Harbour seal Low High Minor
Grey seal Low High Minor
Basking shark Low Medium Minor

Secondary Mitigation and Residual Cumulative Effects

11.8.146 No additional marine mammal mitigation is considered necessary because the likely cumulative
effect of entanglement risk with mooring lines and cables in the absence of further mitigation (in
addition to the embedded commitments) is not significant in EIA terms.

Impact 3: Noise Related Impacts Associated With Floating Foundations
Magnitude of Cumulative Impact

11.8.147 In accordance with the assessment of operational noise outlined in Section 11.7, Impact 12,
behavioural disturbance resulting from the Proposed Development is expected to be localised.
Based on baseline data and the CEA shortlist, it is projected that by 2034, 19 OWFs will be
operational off the east coast of Scotland. These developments will be located at varying
distances from the shore and include the Proposed Development, Green Volt, Inch Cape, Moray
West, Neart Na Gaoithe, Bellrock, Berwick Bank, Broadshore, Buchan, Caledonia, Cenos, Culzean,
Morven, Muir Mhor, Salamander, Scaraben, Stromar, Beech, Cedar and Bowdun.

11.8.148 While operational noise is likely to be to be detectable within the Array Areas, evidence indicates
that marine mammals will continue to occupy such environments, where renewable energy
infrastructures are present. Marine mammals have been consistently recorded within OWF sites,
including harbour porpoise, bottlenose dolphins, grey seal and harbour seal (Scheidat et al,,
2011; Todd et al., 2016; Vallejo et al., 2017; Russell et al., 2016; Clausen et al., 2021; Fernandez-
Betelu et al., 2024). While research has indicated that harbour porpoise presence locally may be
reduced in the vicinity of the WTGs, harbour porpoise were still regularly recorded within 600 m
of WTGs (Risch et al., 2023).
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11.8.149 Although the footprint of operational wind farms is expected to increase, any behaviour response
to noise emissions are anticipated to remain confined to the respective array areas and are
unlikely to lead to the complete exclusion of marine mammals. As such, the cumulative impact
is expected to affect only a small proportion of the population and is not predicted to influence
population trajectories. Given the nature, frequency, and duration of potential disturbance over
the operational lifetime of the Proposed Development and other projects included in the CEA,
the magnitude of effect has been assessed as Medium.

Sensitivity of Receptor

11.8.150 During the Proposed Development alone assessment, harbour porpoise, all dolphin species and
both seal species were assessed as having a Negligible sensitivity to noise related impacts
associated with floating foundations. Minke and humpback whales, and basking sharks were
assessed as having a Low sensitivity to noise related impacts associated with floating
foundations.

Significance of Cumulative Effect

11.8.151 A summary of the cumulative impact magnitude, receptor sensitivity and significance of effect
for marine mammal receptors is presented in Table 11.78.

11.8.152 The magnitude of the cumulative impact is deemed to be Medium and the sensitivity of the
receptor is Negligible, expect for minke whale, humpback whale and basking sharks (Table
11.78). The cumulative effect will, therefore, be of Negligible to Minor significance, which is not
significant in EIA terms.

Table 11.78 Significance of Impact 3: Noise Related Impacts Associated With Floating Foundations

Receptor Magnitude ‘ Sensitivity Significance
Harbour porpoise Medium Negligible Negligible
Bottlenose dolphin Medium Negligible Negligible
Risso’s dolphin Medium Negligible Negligible
Atlantic white-sided Medium Negligible Negligible
dolphin

White-beaked Medium Negligible Negligible
dolphin

Minke whale Medium Low Minor
Humpback whale Medium Low Minor
Harbour seal Medium Negligible Negligible
Grey seal Medium Negligible Negligible
Basking shark Medium Low Minor
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Secondary Mitigation and Residual Cumulative Effects

11.8.153 No additional marine mammal mitigation is considered necessary because the likely cumulative
effect of noise related impacts associated with floating foundations in the absence of further
mitigation (in addition to the embedded commitments) is not significant in EIA terms.

Impact 4: EMF Impacts on Other Megafauna
Magnitude of Cumulative Impact

11.8.154 In line with the findings of the Proposed Development alone assessment, it is anticipated that
any impacts to basking sharks from EMFs will be highly localised, with magnetic field strength
falling to negligible levels approximately 10 meters from the cable (Normandeau Associates Inc.
etal, 2011).

11.8.155 The implementation of a CaP (C-OFF-04, Table 11.16) as part of the Proposed Development
embedded commitment measures will outline specific actions such as cable burial or protective
measures to reduce the magnitude of EMF-related impacts on basking sharks.

11.8.156 It is anticipated that any EMF impacts on basking sharks will be highly localised and limited to the
array area and export corridor of respective projects. Therefore, it is highly unlikely that
cumulative impacts will occur. Any cumulative impacts will be limited, affecting only a small
segment of the population. As a result, the magnitude of impact is considered to be equal to that
of the alone assessment and is assessed as Low.

Sensitivity of Receptor
11.8.157 During the Proposed Development alone assessment, basking sharks were assessed as having a
Medium sensitivity to EMF impacts.

Significance of Cumulative Effect

11.8.1 A summary of the cumulative impact magnitude, receptor sensitivity and significance of effect
for marine mammal receptors is presented in Table 11.79.

11.8.2 The magnitude of the cumulative impact is deemed to be Low and the sensitivity of the receptor
is Medium (Table 11.79). The cumulative effect will, therefore, be of Minor significance, which is
not significant in EIA terms.

Table 11.79 Significance of Impact 4: EMF Impacts on Other Megafauna

Magnitude Sensitivity Significance

Basking shark Low Medium Minor
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Secondary Mitigation and Residual Cumulative Effects

11.8.3 No additional marine mammal mitigation is considered necessary because the likely cumulative
effect of EMF impacts in the absence of further mitigation (in addition to the embedded
commitments) is not significant in EIA terms.

Proposed Monitoring for Cumulative Effects

11.8.4 Monitoring is not proposed for marine mammals and basking sharks as no likely significant
cumulative effects were predicted during the construction, O&M and decommissioning phases
of the Proposed Development.
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11.9 Transboundary Effects

1191

11.9.2

1193

1194

1195

A Transboundary effect assessment assesses the effects from the Proposed Development upon
the interests of the European Economic Areas (EEA) States for marine mammals and other
megafauna.

Transboundary effects may occur from the Proposed Development alone, or cumulatively with
other plans or projects. This assessment considered the potential for transboundary effects of
the residual effects of the Project (i.e. after mitigation measures have been applied for the
Proposed Development).

Disturbance or displacement effects on marine mammals and other megafauna as a result of
underwater noise during the construction phase of the Proposed Development may occur over
large ranges. In turn, there is a potential for transboundary effects to occur where underwater
noise extends into other EEA States. Impacts identified due to changes in prey resources could
arise from transboundary impacts on fish and shellfish receptors.

The distance of the Proposed Development from waters of other EEA States is approximately
113 km (to Norway at its closest point), making the Proposed Development a significant distance
from any other EEA State. Therefore, the potential for significant transboundary impacts is
considered to be small.

Any transboundary impacts that do occur as a result of the Proposed Development are predicted
to be short-term and intermittent, with the recovery of marine mammal and other megafauna
populations to baseline levels following the completion of the work. Therefore, the magnitude
of transboundary effects are assessed as Negligible and the sensitivity of receptors as Negligible.
Therefore, the effect will be of Negligible significance, which is not significant in EIA terms.

11.10 Inter-related Effects

11.10.1 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:

Project Lifecycle Effects - Interactions between impacts across different phases of the Proposed
Development i.e., interaction of impacts across construction, O&M and decommissioning; and

Inter-related Receptor Effects - Interactions between impacts on a receptor or group of
receptors within an Proposed Development stage (Inter-related Receptor Effects).

11.10.2 Project Lifecycle and Receptor led inter-related effects from marine mammals are presented in

Table 11.80.

Table 11.80 Inter-related Effects of Marine Mammals

Impact Significant Inter-related Effect

Project Lifecycle Effects

Disturbance from Disturbance to marine mammals and basking sharks as a result of
underwater noise underwater noise will be present across construction, O&M and

decommissioning phases of the Proposed Development. The inter-
related effect will occur across the potential project lifetime.

291 of 336 ASPEN OFFSHORE WIND FARM

Revision: 01



CERULEAN GORe

WINDS APEMGroup

Impact ‘ Significant Inter-related Effect

The main source of disturbance from underwater noise will be
piling activities during the construction phase. In addition, there is
also disturbance from geophysical surveys (construction, O&M,
decommissioning), UXO clearance (construction), vessel activity
(construction, O&M, decommissioning), other construction
activities (construction), operational floating WTGs (O&M) and
removal of structures (decommissioning).

The implementation of MMMP (UXO, piling and geophysical
surveys) ensures that disturbance from underwater noise is Low to
Negligible in magnitude, with Negligible significance, and therefore,
not significant across all phases of the Proposed Development. As a
result, the effects across the Proposed Development lifetime are
not anticipated to interact in such a way as to result in combined
effects of greater significance than the assessments for each
individual phase.

Vessel Disturbance Disturbance to marine mammals and basking sharks as a result of
vessels will be present across construction, O&M and
decommissioning phases of the Proposed Development. The inter-
related effect will occur across the potential project lifetime.

The implementation of a VMP ensures that disturbance from vessel
activity is assessed as Low in magnitude, with Negligible
significance, and therefore, not significant across all phases of the
Proposed Development. As a result, the effects across the
Proposed Development lifetime are not anticipated to interact in
such a way as to result in combined effects of greater significance
than the assessments for each individual phase.

Vessel Collision Risk The potential of vessel collision risk impacts on marine mammals
and basking sharks will be present across construction, O&M and
decommissioning phases of the Proposed Development. The inter-
related effect will occur across the potential project lifetime.

The implementation of a VMP ensures that vessel collision risks are
assessed as Negligible in magnitude and significance, and
therefore, not significant across all phases of the Proposed
Development. As a result, the effects across the Proposed
Development lifetime are not anticipated to interact in such a way
as to result in combined effects of greater significance than the
assessments for each individual phase.

Changes to Prey The potential impacts of changes to prey on marine mammals and
basking sharks will be present across construction, O&M and
decommissioning phases of the Proposed Development. The inter-
related effect will occur across the potential project lifetime.

The magnitude of the impact has been assessed as Low and
Negligible significance, and therefore, not significant across all
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phases of the Proposed Development. As a result, the effects
across the Proposed Development lifetime are not anticipated to
interact in such a way as to result in combined effects of greater
significance than the assessments for each individual phase.

Inter-related Receptor Effects

The combination of injury
from anthropogenic noise
impacts, disturbance from
underwater noise, the
presence of vessels and loss
of prey resources on marine
mammals and basking

The greatest potential for spatial and temporal interactions is likely
to occur with underwater construction noise impacts (i.e. during
the construction phase). It is noted that some of these interactions
are mutually exclusive as disturbance/displacement resulting from
underwater noise will mean reduced potential for vessel
interactions. In addition, vessel presence prior to piling is likely to
disturb and/or displace some receptor species (Benhemma-Le Gall

sharks. et al., 2023), and therefore limit the amount of disturbance
receptors may experience as a result of piling activities. It is
therefore not anticipated that any inter-related effects will be
produced that are of greater significance than the assessments
presented for each individual impact.
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11.11 Assessment Summary

11.11.1 A summary of the findings of the effects and CEAs undertaken in Section 11.7 and Section 11.8
is provided in Table 11.81 and Table 11.82 respectively. This includes residual effect significance
after any required secondary mitigation and proposed monitoring.
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Table 11.81 Summary of Assessment of Effects on Marine Mammals

Receptor

Magnitude

Sensitivity

Effect

Secondary

GOBe

Residual
Effect

APEMGroup

Proposed

Construction

of Impact

of Receptor

Significance

Mitigation

Monitoring

Impact 1: Injury Bottlenose dolphin, Risso’s dolphin, Negligible Low Negligible n/a n/a n/a
From Underwater | Atlantic white-sided dolphin, white-
Noise From Piling | beaked dolphin, harbour seal and grey
seal
Harbour porpoise, minke whale, Low Low Minor n/a n/a n/a
humpback whale and basking shark
Impact 1: Harbour porpoise, bottlenose dolphin, Low Low Minor n/a n/a n/a
Disturbance From | Atlantic white-sided dolphin, minke
Underwater Noise | whale, humpback whale, grey seal and
From Piling basking shark
Risso’s dolphin and white-beaked Medium Low Minor n/a n/a n/a
dolphin
Harbour seal Negligable | Low Negligable n/a n/a n/a
Impact 2: Injury Bottlenose dolphin, Risso’s dolphin, Negligable | Low Negligable n/a n/a n/a
From Underwater | Atlantic white-sided dolphin, white-
Noise From UXO beaked dolphin, grey seal and harbour
Clearance seal
Harbour porpoise, and basking shark Low Low Minor n/a n/a n/a
Minke whale and humpback whale Low Medium Minor n/a n/a n/a
Impact 2: Harbour porpoise, bottlenose dolphin Low Low Minor n/a n/a n/a
Disturbance From | GNS MU, Risso’s dolphin, Atlantic white-
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GOBe

APEMGroup

Receptor Proposed

Monitoring

Magnitude Sensitivity Effect Secondary Residual
of Impact  of Receptor | Significance Mitigation Effect

Underwater Noise | sided dolphin, white-beaked dolphin,
From High Order minke whale, humpback whale, grey
UXO Clearance seal and basking shark
Bottlenose dolphin CES MU Medium Low Minor n/a n/a n/a
Harbour Seal Negligable | Low Negligable n/a n/a n/a
Impact 2: Harbour porpoise, bottlenose dolphin Low Low Minor n/a n/a n/a
Disturbance From | CES MU, Risso’s dolphin, white-beaked
Underwater Noise | dolphin, minke whale, humpback whale
From Low Order and grey seal
UXO Clearance
Bottlenose dolphin GNS MU, Atlantic Negligable | Low Negligable n/a n/a n/a
white-sided dolphin, harbour seal and
basking shark
Impact 2: Bottlenose dolphin, Atlantic white-sided | Negligable | Low Negligable n/a n/a n/a
Disturbance Using | dolphin, Risso’s dolphin,
TTS as a Proxy white-beaked dolphin and harbour seal
Resulting From
UXO Clearance Harbour porpoise, humpback whale, Low Low Minor n/a n/a n/a
grey seal and basking sharks
Minke whale Medium Low Minor n/a n/a n/a
Impact 3: Injury All marine mammals and basking sharks | Negligable | Low Negligable n/a n/a n/a
From Underwater
Noise From
Geophysical
Surveys
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APEMGroup

Receptor

Magnitude

Effect

Secondary

Proposed
Monitoring

of Impact

Sensitivity
of Receptor

Significance

Mitigation

Residual

Effect

Impact 3: All marine mammals Low Low Minor n/a n/a n/a
Disturbance From
Underwater Noise | Basking shark Negligable | Low Negligable n/a n/a n/a
From Geophysical
Surveys (SBP,
USBL, UHRS)
Impact 3: All marine mammals and basking shark Negligible Low Negligible n/a n/a n/a
Disturbance From
Underwater Noise
From Geophysical
Surveys (MBES
and SSS)
Impact 4: Injury Harbour porpoise, bottlenose dolphin, Negligible Low Negligible n/a n/a n/a
From Underwater | Risso’s dolphin, Atlantic white-sided
Noise From Other | dolphin, white-beaked dolphin, harbour
Construction seal, grey seal, basking shark
Activities
Minke whale and humpback whale Negligible Medium Negligible n/a n/a n/a
Impact 4: Harbour porpoise, bottlenose dolphin, Low Low Minor n/a n/a n/a
Disturbance From | Atlantic white-sided dolphin, white-
Underwater Noise | beaked dolphin, minke whale,
From Other humpback whale, harbour seal, grey
Construction seal and basking shark
Activities
Impact 5: Vessel All marine mammals and basking shark Low Low Minor n/a n/a n/a
Disturbance
Impact 6: Vessel All marine mammals and basking shark Negligible High Minor n/a n/a n/a
Collision Risk
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Receptor

Magnitude

Effect

Secondary

GOBe

APEMGroup

Proposed
Monitoring

of Impact

Sensitivity
of Receptor

Significance

Mitigation

Residual

Effect

Impact 7: Changes | All marine mammals and basking shark Low Low Minor n/a n/a n/a
to Prey
O&M
Impact 8: Vessel All marine mammals and basking shark Low Low Minor n/a n/a n/a
Disturbance
Impact 9: Vessel All marine mammals and basking shark Negligible High Minor n/a n/a n/a
Collision Risk
Impact 10: All marine mammals and basking shark Negligible Low Negligible n/a n/a n/a
Changes to Prey
Impact 11: All marine mammals Negligible High Minor n/a n/a n/a
Primary
Entanglement Risk | Basking shark Negligible Medium Negligible n/a n/a n/a
With Mooring
Lines and Cables
Impact 11: All marine mammals Low High Minor n/a n/a n/a
Secondary
Entanglement Risk | Basking shark Low Medium Minor n/a n/a n/a
With Mooring
Lines and Cables
Impact 12: Noise Harbour porpoise, bottlenose dolphin, Medium Negligible Negligible n/a n/a n/a
Related Impacts Risso’s dolphin Atlantic white-sided
Associated With dolphin, white-beaked dolphin, harbour
Floating seal, grey seal
Foundations

Minke whale, humpback whale, basking | Medium Low Minor n/a n/a n/a

shark
Impact 13: Harbour porpoise, bottlenose dolphin, Negligible Negligible Negligible n/a n/a n/a
Collision Risk With | Risso’s dolphin, Atlantic white-sided
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Receptor

Magnitude

of Impact

Sensitivity
of Receptor

Effect
Significance

Secondary
Mitigation

GOBe

Effect

APEMGroup

Proposed
Monitoring

Residual

Floating dolphin, white-beaked dolphin, harbour
Foundation seal, grey seal, basking shark
Minke whale Low Low Minor n/a n/a n/a
Humpback whale Negligible Low Negligible n/a n/a n/a
Impact 14: All marine mammals and basking shark Low Low Minor n/a n/a n/a
Habitat
Loss/Change
Impact 15: Harbour porpoise, bottlenose dolphin, Low Negligible Negligible n/a n/a n/a
Physical Barrier Risso’s dolphin, Atlantic white-sided
Effects dolphin, white-beaked dolphin, harbour
seal, grey seal, basking shark
Minke whale and humpback whale Medium Low Minor n/a n/a n/a
Impact 16: EMF Basking shark Low Medium Minor n/a n/a n/a
Impacts on Other
Megafauna
Decommissioning
Impact 17: Vessel | All marine mammals and basking shark Low Low Minor n/a n/a n/a
Disturbance
Impact 18: Vessel | All marine mammals and basking shark Negligible High Minor n/a n/a n/a
Collision Risk
Impact 19: All marine mammals and basking shark Negligible Low Negligible n/a n/a n/a
Changes to Prey
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Table 11.82 Summary of Assessment of Cumulative Effects on Marine Mammals

Receptor

Magnitude of

Sensitivity of

Effect

Secondary

Residual Effect

GOBe

APEMGroup

Proposed

Construction

Impact

Receptor

Significance

Mitigation

Monitoring

Impact 20: Bottlenose Medium Low Minor n/a n/a n/a
Disturbance From | dolphin and
Underwater Noise | Risso’s dolphin
From Piling and
Geophysical Harbour Low Low Minor n/a n/a n/a
Surveys porpoise,
Atlantic-white-
sided dolphin,
minke whale,
humpback
whale, harbour
seal and grey
seal
White-beaked High Low Minor n/a n/a n/a
dolphin
O&M
Impact 21: All marine Low High Minor n/a n/ n/a
Entanglement mammal
Risk With species
Mooring Lines
and Cables Basking sharks Low Medium Minor n/a n/a n/a
Impact 22: Noise | Harbour Medium Negligable Negligible n/a n/ n/a
Related Impacts porpoise,
Associated With bottlenose

dolphin, Risso’s
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Receptor

Magnitude of

Sensitivity of

Effect

Secondary

GOBe

APEMGroup

Residual Effect  Proposed

Floating
Foundations

dolphin, Atlantic
white-sided
dolphin, white-
beaked dolphin,
harbour seal
and grey seal

Impact

Receptor

Significance

Mitigation

Monitoring

Minke whale, Medium Low Minor n/a n/a n/a
humpback
whale and
basking shark
Impact 23: EMF Basking shark Low Medium Minor n/a n/a n/a

Impacts on Other
Megafauna
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