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Term

GOBe

APEMGroup

Definition

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.

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).

Landfall 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.

Offshore Substation Offshore platform consisting of High Voltage Alternating Current (HVAC)

Platform (OSP)

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.

Offshore Wind Farm
(OWF)

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 Development

The offshore components of the Project (Aspen Offshore Wind Farm)
which include all offshore infrastructure associated with Aspen Array
Area and the Offshore Transmission Cables (OTCs).
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Abbreviations

Abbreviation

GOBe

APEMGroup

Definition

CES Coastal East Scotland

CGNS Celtic and Greater North Seas

Cl Confidence Interval

C-POD Continuous Porpoise Monitoring Detector

cv Coefficient of Variation

DAS Digital Aerial Surveys

DPO Draft Plan Option

ECOMMAS East Coast Scotland Marine Mammal Acoustic Array Surveys
EIAR Environmental Impact Assessment Report
GNS Greater North Sea

HiDef HiDef Aerial Surveying Limited

IAMMWG Inter-Agency Marine Mammal Working Group
IUCN International Union for Conservation of Nature
JCP Joint Cetacean Protocol

JNCC Joint Nature Conservation Committee

MERP Marine Ecosystems Research Programme
MPA Marine Protected Areas

MU Management Unit

NBN National Biodiversity Network

NERC Natural Environment Research Council

NS North Sea

osP Offshore Substation Platform

OTC Offshore Transmission Cable

OWF Offshore Wind Farm

PAM Passive Acoustic Monitoring

Photo-ID Photo-identification

SAC Special Areas of Conservation

SCOS Special Committee on Seals

SMASS Scottish Marine Animal Stranding Scheme
SMRU Seal Mammal Research Unit

SMU Seal Management Units
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Abbreviation ‘ Definition
UK United Kingdom
WTG Wind Turbine Generator
Units
Unit Definition
°C Degree Celsius
km Kilometres
km? Kilometres squared
m Meters
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1.1.6

Introduction

Cerulean Winds Aspen Project Limited (hereafter referred to as the ‘Applicant’ is proposing to
develop the Aspen Offshore Wind Farm (hereafter ‘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 km? 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 is an Annex to Volume 2, Chapter 11: Marine Mammals of the EIAR and provides the
technical baseline for marine mammal, basking shark and sea turtle receptors identified within
the study area as defined in Figure 2.1. Data were collated through a detailed desktop study of
the existing resources available for marine mammals, basking shark and sea turtles within the
region to gain a historical perspective. Site-specific data of Digital Aerial Surveys (DAS) from two
years of surveys (March 2023 to February 2025) were also used to inform the baseline.

The aim of this Technical Report is to provide a robust baseline characterisation of the marine
mammal, basking shark and sea turtle receptors, against which the potential impacts of the
Proposed Development are assessed.

Marine mammals considered include cetaceans (whales, dolphins and porpoises) and
pinnipeds (seals). Other megafauna considered includes sea turtles and basking sharks,
however for ease of reading, this appendix refers to ‘marine mammals and other megafauna’
hereafter for all receptors mentioned above.

In order to focus this baseline characterisation report on the most relevant data sources, the
following structure to data sections has been applied:

= Section 4 outlines the key data sources considered in this technical report (including a table
of all data sources examined).

= Sections 5 details all data sources and the evidence base for each of the marine mammal
and other megafauna receptors. In each case, the section details the data sources that were
considered to be the most appropriate to focus on, given their proximity to the Proposed
Development, the period over which they were collected and most appropriate
methodology for the purposes of informing impact assessment. Each section identifies the
most appropriate density and abundance estimates to be used in the quantitative impact
assessment.

! 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.

10 0of 92
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= Conclusions are provided in Section 6, followed by Section 7 which provides a full record of
other data sources examined and considered, including information on why they were not
deemed to be key data sources for the baseline characterisation (e.g., age of data, lack of
absolute density estimate, inappropriate scale of surveys).

1.1.7 This Appendix has been prepared by GoBe Consultants Limited on behalf of the Applicant.
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2 Study Area

2.1.1

2.1.2

12 of 92

The marine mammal study area varies depending on the species, considering individual species
ecology and behaviour. For all species, the study area covers the Proposed Development
(Aspen Array Area and the OTC Corridor) and is extended over an appropriate area considering
the scale of movement and population structure for each species. The marine mammal study
area has been defined at two spatial scales:

= asite-specific scale study area and

= a broader regional scale study area using species Management Units (MUs) defined by the
Inter Agency Marine Mammal Working Group (IAMMWG, 2023), and the Seal Management
Units (SMUs) defined by the Special Committee on Seals (SCOS, 2023).

The site-specific study area is the area which covers the Aspen Array Area plus a 4 km buffer,
which is the survey area for the DAS conducted for the Proposed Development. Surveys to
inform the site-specific study area were conducted by HiDef Aerial Surveying Limited (HiDef)
between March 2023 and February 2025. DAS comprises of 17 survey transects with a 2 km
spacing within the Aspen Array Area plus a 6 km buffer. For data analysis purposes a 4 km buffer
is being used. The local scale study area provides an indication of the local densities of each
species. The survey area is presented in Figure 2.1.
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2.1.4

2.15

2.1.6

2.1.7

For each cetacean species (whales, dolphins and porpoises), the broader regional scale study
area (Figure 2.2) is largely defined by the appropriate species MU defined by the IAMMWG
(IAMMWG, 2023). An 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 cetacean
specific MUs:

= Harbour porpoise (Phocoena Phocoena): North Sea (NS) MU

= White-beaked dolphin (Lagenorhynchus albirostris): Celtic and Greater North Sea (CGNS)
MU

= Bottlenose dolphin (Tursiops truncatus): Coastal East Scotland (CES) and Greater North Sea
(GNS) MU

= Risso’s dolphin (Grampus griseus): CGNS MU
= Minke whale (Balaenoptera acutorostrata): CGNS MU

In addition to the five cetacean species listed above, recognition within this baseline
characterisation is also given to the less common species including Atlantic white-sided dolphin
(Lagenorhynchus acutus), with the CGNS MU as well as, humpback whale (Megaptera
novaeangliae), which has no defined MU for United Kingdom (UK) water.

For seals, SMUs 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:

= Grey seal (Halichoerus grypus): East Scotland and North Coast & Orkney SMU
= Harbour seal (Phoca vitulina): East Scotland and North Coast & Orkney SMU

For other marine megafauna receptors, the broad scale study area is based upon the Oslo and
Paris Conventions for the Protection of the marine environment of the North-east Atlantic
Region (OSPAR) Region II: GNS (OSPAR, 2021; 2022), in view of the wide-ranging distribution of
basking sharks and sea turtles throughout the region.

= Sea turtles: OSPAR Region II: GNS

= Basking sharks (Cetorhinus maximus): OSPAR Region II: GNS

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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3 Protected Area

3.1.1 There are several protected areas for marine mammals within their respective MUs (Figure 3.1
and Table 3.1). Neither the Aspen Array Area nor the OTC Corridor overlap with any protected
areas.
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Table 3.1 Relevant Nature Conservation Sites Designated for the Protection of Marine Mammal Receptors

Species Designated Site Name Distance From (km) Site Description

Aspen Array Area | OTC Corridor

Grey seal and Mouth of Ythan 105.2 18.5 In 2017 the Mouth of Ythan was designated as an official seal
harbour seal Designated Seal Haul-out haul-out site, predominantly for grey seals, however harbour
seals are reported here too.

Minke whale Southern Trench Marine 61.6 6.4 The Southern Trench Nature Conservation MPA was designated
Protected Areas (MPA) in 2020, listing minke whale as one of the primary justifications
for the selection of the site. This area persistently supports higher
than average densities of minke whale compared to the rest of
Scotland (NatureScot, 2020a).

Bottlenose Moray Firth Special Areas | 168.9 102.4 The Moray Firth SAC was designated in 2005, and lists bottlenose
dolphin of Conservation (SAC) dolphin as a primary reason for selection of the site. This site
supports the only known resident population of bottlenose
dolphin in the North Sea.

Harbour seal Firth of Tay and Eden 192.9 64.3 The Firth of Tay and Eden Estuary SAC was designated in 2005,
Estuary SAC listing harbour seals as a primary reason for the selection of the
site. At the time of designation, the site supported a nationally
important breeding colony of harbour seals, where around 600
adult seals hauled-out to rest, pup and moult. The SAC’s August
haul-out counts have declined by 94% since 1998, and the latest
count was 41 animals in August 2021 (SCOS, 2023).
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Species Designated Site Name

Distance From (km)

Aspen Array Area

OTC Corridor

GOBe

APEMGroup
Site Description

210.6

914

The Isle of May SAC was designated in 2005, listing grey seals as
a primary reason for the selection of the site. The site supports a
large breeding colony of grey seals. The site used to be the main
breeding colony in the East Scotland SMU and is currently
described as potentially declining. By contrast, the breeding
colony at Fast Castle in the Berwickshire and North
Northumberland Coast SAC is showing a rapid increase pup
production. The latest pup production estimate at the Isle of May
SAC in 2019 was 1,885, resulting in a current trend estimate of a
1.94% (95% Cl = -3.99 — 0.16) decline per annum, and an overall
decline of 20% since 2004 (SCOS, 2023).

Grey seal Isle of May SAC

Grey seal Berwickshire and North
Northumberland Coast
SAC

218.5

114.9

The Berwickshire and North Northumberland Coast SAC was
designated as an SAC in 2005, due to its importance to the grey
seal breeding colonies in this area. The Berwickshire and North
Northumberland SAC population is one of the largest breeding
colonies on the North Sea coast. The latest pup production
estimate at the Berwickshire and North Northumberland Coast
SAC in 2019 was 2,823, resulting in a current trend estimate of a
9.27% (95% Cl = 7.11 — 11.43) increase per annum (SCOS, 2023).

Risso’s dolphin North-east Lewis MPA

326.4

264.6

The North-east Lewis MPA designated in 2020 lists Risso’s
dolphin as a primary feature. Located on the west side of
Scotland, north of the Isle of Lewis covering an area 907 km?.
With many Risso’s dolphin re-sighted year on year, including
mothers and calves.
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Species

Minke whale and
basking sharks

Designated Site Name

Sea of the Hebrides MPA

Distance From (km)

Aspen Array Area | OTC Corridor

344.3

228.2

GOBe

APEMGroup
Site Description

The Sea of the Hebrides MPA was designated as an MPA in 2020,
listing minke whale and basking sharks as a primary reason for
the selection of the site. The MPA is located on the west coast of
Scotland, within the Sea of the Hebrides between the east coast
of the Outer Hebrides and the west coasts of Skye, Mull and the
Ardnamurchan Peninsula, covering an area of 10,039 km?.

Harbour porpoise

Southern North Sea SAC

248.0

239.3

The Southern North Sea SAC was designated in 2019, listing
harbour porpoise as a primary reason for the selection of the site.
The SAC sits along the east coast of England, predominantly in the
offshore waters of the central and southern North Sea, from
north of Dogger Bank to the Straits of Dover in the south. It covers
an area of 36,951 km?.
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4  Methodology to Inform the Baseline

4.1 Overview

4.1.1 The following sections provide detail on the key data sources used to characterise the site-
specific study area (Table 4.1) and the regional study area (Table 4.2) for marine mammals and
other megafauna in relation to the Proposed Development. These sections detail the survey
and analysis methodology implemented in each study and the potential limitations associated
with these. The actual results of the surveys in terms of the species presence are detailed in
subsequent species-specific sections (See section 5).

4.1.2 For full record of other data sources examined and considered, including information on why
they were not considered to be key data sources for the baseline characterisation (e.g., age of
data, lack of absolute density estimate, inappropriate scale of surveys) see Section 7.
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Table 4.1 Marine Mammal and Other Megafauna Baseline Datasets - Site-Specific Study Area

Data Source

Description

GOBe

APEMGroup

Aspen site-specific aerial surveys (HiDef, 2025)

Site-specific baseline characterisation DAS conducted by HiDef
between April 2023 and March 2025.

‘ Spatial Coverage

Aspen Array Area plus a 4 km
buffer.

Table 4.2 Marine Mammal and Other Megafauna Baseline Datasets - Regional Study Area

Data Source

Estimates of cetacean abundance in European
Atlantic waters in summer 2022 from the
SCANS-1V aerial and shipboard surveys (Gilles
etal.,, 2023)

‘ Description

SCANS-IV report provides estimates of cetacean abundance in
European Atlantic waters in summer 2022 using the SCANS-IV aerial
and shipboard surveys.

‘ Spatial Coverage

The Proposed Development is
located within SCANS-IV block
NS-D.

Spatial model of cetacean density in European
Atlantic waters based on SCANS-IV summer
2022 survey data (Gilles et al., 2025)

Report provides modelled estimates of cetacean abundance in
European Atlantic waters in summer 2022 using the SCANS-IV data.

The Proposed Development is
located within SCANS-IV block
NS-D.

Estimates of cetacean abundance in European
Atlantic waters in summer 2016 from the
SCANS-III aerial and shipboard surveys
(Hammond et al., 2021)

SCANS-III report provides the combination of vessel and aerial
surveys of the North Sea and European Atlantic continental shelf
waters conducted in July 2016.

The Proposed Development is
located within SCANS-III block R.

Modelled density surfaces of cetaceans in
European Atlantic waters in summer 2016
from the SCANS-III aerial and shipboard
surveys (Lacey et al., 2022)

Report provides estimates of cetacean abundance in European
Atlantic waters in summer 2016 using the SCANS-II| aerial and
shipboard surveys.

The Proposed Development is
located within SCANS-III block R.

Regional baselines for marine mammal
knowledge across the North Sea and Atlantic
areas of Scottish waters. Scottish Marine and
Freshwater Science Vol 11 No 12 (Hague et al.,
2020)

The report gathers information on marine mammal abundance in the
Scottish Northern North Sea region and Scottish Atlantic waters with
a focus on sites which may be leased for commercial scale offshore
renewable development.

This report covers the whole of
Scotland, inclusive of the local
study area for the Proposed
Development.

Updated abundance estimates for cetacean
MUs in UK waters (Revised 2022). Joint Nature
Conservation Committee (JNCC) Report No.

Report provides abundance estimates for the seven most common
cetacean species found in UK waters. MUs were defined across UK

UK waters.
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Data Source

680, JNCC Peterborough, ISSN 0963-8091.
(IAMMWG, 2023)

‘ Description

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

GOBe

APEMGroup

‘ Spatial Coverage

Revised Phase Ill Data Analysis of Joint Effort-linked sightings data contained within the JCP data resource UK waters.
Cetacean Protocol (JCP) Data Resources (38 data sources between 1994-2010) have been used to estimate
(Paxton et al., 2016) spatio-temporal patterns of abundance for seven species of cetacean
over a 17-year period from 1994-2010.
JCP data analysis tool (JNCC, 2016) The JCP Phase Il Data Analysis Product was used to extract UK waters.

abundance estimates averaged for summer 2007-2010 and scaled to
the SCANS-III estimates for user specified areas

Statistical approaches to aid the identification
of MPAs for minke whale, Risso’s dolphin,
white-beaked dolphin and basking shark
(Paxton et al., 2014)

JCP dataset plus additional data sourced by Scottish Natural Heritage
were used to generate estimated densities for minke whale (2000 —
2012), Risso’s dolphin (1994 — 2012) and white-beaked dolphin (1994
—2012).

Generated estimated densities
per area surveyed which
includes the North Sea and
includes the Proposed
Development.

Distribution Maps of Cetacean and Seabird
Populations in the North-East Atlantic, Marine
Ecosystems Research Programme (MERP)
(Waggitt et al., 2019)

This study provides the largest ever collation and standardisation of
diverse survey data for cetaceans and seabirds, and the most
comprehensive distribution maps of these taxa in the North-East
Atlantic. Aerial and vessel survey data were collated between 1980
and 2018. Distributional maps for 12 cetacean species were
produced at 10 km resolution.

North-East Atlantic.

East Coast Scotland Marine Mammal Acoustic
Array Surveys (ECOMMAS) (Palmer et al.,
2019)

ECOMMAS began in 2013 and is inclusive of 30 Passive Acoustic
Monitoring (PAM) sites along the East coast of Scotland. Each site
consists of a Continuous Porpoise Monitoring Detector (C-POD;
Chelonia Ltd) capable of detecting porpoise and delphinid clicks. C-
POD data are presented in detection-positive days and detection-
positive hours.

Sites along the east coast of
Scotland.

Site-specific survey information from nearby
Offshore Wind Farms (OWF)

Baseline survey data from nearby OWFs.

Green Volt OWF
Muir Mhor OWF

Various reports and papers on the distribution
and abundance of bottlenose dolphin in
Scottish waters (Cheney et al., 2012; 2013;

These include:
Condition monitoring of bottlenose dolphin within the Moray Firth
SAC

Covers the CES MU for
bottlenose dolphin, and the
Moray Firth SAC.
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Data Source

2014a; 2014b; Quick et al., 2014; Graham et
al., 2015; 2016; 2017; Cheney et al., 2018;
Arso Civil et al., 2019; 2021; Cheney et al.,
2024)

‘ Description

Reports from photo-identification (photo-ID) surveys and PAM
surveys.

Moray Firth Marine Mammal Monitoring Programme developed in
2014 (studies of reproduction, survival rates, assessments of trends
in abundance and patterns of distribution)

Wider east coast of Scotland population inclusive of photo-ID data in
the Firth of Forth and Firth of Tay.

GOBe

APEMGroup

‘ Spatial Coverage

Designated haul-out sites for grey and harbour
seals (Protection of Seals Orders) (Marine
Scotland, 2017)

Seal haul-out sites are designated under section 117 of Marine
(Scotland) Act 2010 (Scottish Parliament, 2010). Seal haul-outs are
locations on land where seals come ashore to rest, moult or breed.

The closest designated seal
haul-out site to the Proposed
Development is Mouth of Ythan
which at its nearest point is
located approximately 18.5 km
from the OTC Corridor.

Sympatric Seals, Satellite Tracking and
Protected Areas: Habitat-Based Distribution
Estimates for Conservation and Management
(Carter et al., 2022)

Study models the at-sea distribution of all grey and harbour seals
hauling out in the UK and Ireland, calculated using satellite tracking
and abundance data (haul-out counts).

UK waters.

Updated Habitat-Based At-Sea Distribution
Maps for Harbour and Grey Seals in Scotland
(Carter et al., 2025)

New habitat-based models of at-sea distribution for harbour and grey
seals in Scottish and adjacent waters.

Scottish waters

Scientific advice on matters related to the Under the Conservation of Seals Act 1970 and the Marine (Scotland) UK waters.
management of seal populations: 2023, Act 2010, the Natural Environment Research Council (NERC) has a
Interim advice. NERC: Special Committee on duty to provide scientific advice to the government on matters
Seals (SCOS) Main Advice Report (SCOS, 2023) | related to seal population management. SCOS has been appointed to
formulate this advice on behalf of NERC. This report provides formal
advice in response to questions raised in Summer 2023 by the Marine
Directorate and Department of the Environment, Food and Rural
Affairs.
Marine Turtles (NBN Trust, 2023) Sightings and strandings of both dead and alive marine turtles in UK UK waters.

and Irish waters between 1748 and 2017.
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Data Source

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

GOBe

APEMGroup

‘ Description ‘ Spatial Coverage

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

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

Report collates all sightings and strandings of marine turtles in UK UK waters.
and Irish waters during 2022.
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4.2 Site-specific Surveys

421

4.2.2
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The Aspen site-specific DAS have been conducted by HiDef. A total of 24 high-resolution digital
video aerial surveys were conducted, roughly 1 per month, between April 2023 and February
2025 (HiDef, 2025). The aim of the DAS surveys was to collect data on the abundance and
distribution of marine mammals and other megafauna to characterise the baseline
environment to inform the EIAR. Specifically, one objective was to obtain species specific
density estimates for the site which can be used during the impact assessment to quantitatively
predict the potential for impacts on each marine mammal species from construction, operation
and maintenance, and decommissioning. Full details of the site-specific surveys can be found
in the two-year survey report (HiDef, 2025).

HiDef designed the survey with 2 km-spaced transects across the entire Aspen Array Area, plus
a 6 km surrounding buffer. For the purposes of data analysis, a 4 km buffer is being used (Figure
4.1). The total survey area was approximately 667.31 km?2. The survey design, 17 strip transects
extending roughly north-west to south-east, perpendicular to the depth contours along the
coast, ensured that each transect samples a similar range of habitats (primarily relating to
water depth), to reduce the variation in marine mammal abundance estimates between
transects.
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Small Cetaceans in European Atlantic Waters and North Sea (SCANS)
Surveys

The primary goal of the SCANS surveys is to assess the abundance and density of small
cetaceans in the North Sea and European Atlantic continental shelf waters. As of 2025, there
have been four complete SCANS surveys, each with published results:

= SCANS-l in the summer of 1994 (Borchers et al., 1995);

=  SCANS-Il in the summer of 2005;

= SCANS-Ill in the summer of 2016 (Hammond et al., 2017, Hammond et al., 2021);
= SCANS-IV in the summer of 2022 (Gilles et al., 2023).

The SCANS surveys utilised a combination of aerial and boat-based surveys. Both aerial and
boat-based survey methodologies were designed to correct for availability and detection bias,
allowing for the estimation of absolute abundance (Hammond et al., 2021). Within this
technical report only the most recent surveys (SCANS-IIl and IV) will be considered. SCANS-IV is
preferred for its current data, however, if density estimates are not available, data from SCANS-
[l will be utilised.

Although SCANS provides insight into sighting, density, and abundance across a wide spatial
scale, data collection occurs solely during summer months. As a result, the surveys lack
temporal resolution and may not accurately reflect species distribution and abundances
throughout the year. This limitation can affect species with seasonal movements, potentially
leading to overestimated annual average abundances if only the SCANS data is used.
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SCANS-III

434

The Proposed Development lies within survey block R of SCANS-III (Figure 4.2), which was
surveyed using aerial methods. Block R spans an area of 64,464 km? with a total of 2,179 km
surveyed under primary effort, which is the initial survey coverage, and 40.5 km under trailing
search effort, which is the coverage during circle-back procedures from both vessels and
aircraft. The most common cetacean sightings in block R included harbour porpoise,
bottlenose, white-sided and white-beaked dolphin, and minke whale (Hammond et al., 2021).

SCANS-III Surface Densities

4.3.5

4.3.6

As part of SCANS-III, density models were developed based on spatially linked environmental
variables. These models produced surface density maps for the following cetacean species:
harbour porpoise, bottlenose dolphin, white-beaked dolphin, common dolphin, striped
dolphin, long-finned pilot whale, beaked whale species, minke whale and fin whale (Lacey et
al., 2022).

The cetacean data used to inform the models were the same as those obtained in 2016, which
were used by Hammond et al. (2021) to provide block specific estimates. There were a range
of environmental covariates such as depth of the seabed and sea surface temperature, (full list
available in Lacey et al. (2022) which were selected for modelling due to their potential to
explain additional variation in cetacean density estimates. The models used were fitted using a
spatial resolution of 10 km and projected onto a 10 x 10 km spatial grid. The outcome is
predicted density estimates from surface models, this allows for entire survey areas and/or
defined areas (e.g. the Proposed Development) to generate both density and abundance
estimates. Lacey et al. (2022) however has now been superseded by Gilles et al. (2025), which
utilise data from the 2022 SCANS-IV surveys, therefore when available these updated values
will be used in place of the SCANS-IIl surface densities.

SCANS-IV

437

Within SCANS-IV the Proposed Development is situated within survey block NS-D (Figure 4.2),
which was surveyed using an aircraft. Block NS-D has a surface area of 64,455 km? and a total
of 1,703.8 km was surveyed under primary effort and 15.7 km under trailing search effort.
During these surveys, the most common cetacean sightings in block NS-D included harbour
porpoise, white-beaked dolphin, and minke whale (Gilles et al., 2023).

SCANS-IV Surface Densities

4.3.8 Further, SCANS-IV, predictive habitat-based models for cetacean densities were developed
based on spatially linked environmental variables. These models produced surface density
maps for the following cetacean species (seven species and two species groups): harbour
porpoise, bottlenose dolphin, white-beaked dolphin, common dolphin, striped dolphin, minke
whale, fin whale, unidentified either common or striped dolphin and beaked whale species,
(Gilles et al., 2025).
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The cetacean data used to inform the models was the same as those gathered in 2022, which
were used by Gilles et al. (2023) to provide block specific estimates. The methodology followed
is similar to that of Lacey et al. (2022), using a range of environmental covariates, with the full
list available within Gilles et al. (2025). The models used were fitted using a spatial resolution
of 10 km and projected onto a 10 x 10 km spatial grid. The outcome is predicted density
estimates from surface models, this allows for entire survey areas and/or defined areas (e.g.
the Proposed Development) to generate both density and abundance estimates.

4.4 Regional Baseline Data for Marine Mammals

44.1

4.4.2

Hague et al. (2020) provide updated data on the abundance and distribution of marine
mammals within Scottish waters (Northern North Sea and Atlantic), with a particular focus on
the designated regions and Draft Plan Option (DPO) sites outlined in the Draft Sectoral Marine
Plan for Offshore Wind Energy (Scottish Government, 2019). The DPOs cover 17 sites across
five regions.

A broad range of data sources was reviewed to assess marine mammal survey data in Scottish
waters, irrespective of the survey method or sampling technique used. The report also
identifies key areas where information on species abundance and distribution remains limited
(Hague et al., 2020).

4.5 MERP Distribution Maps

45.1

4.5.2

310f92

The MERP initiative was established to generate monthly and spatially detailed distribution
maps of cetaceans (and seabirds) for conservation planning at both a regional and national
scale. Between 1980 and 2019, approximately 2.68 million km of standardised survey effort
were compiled across the north-east Atlantic. These data were carefully filtered to ensure
consistency in methodology (aerial and boat-based surveys only, with dedicated observers)
from sources with reliable data on effort, survey area and design. Waggitt et al., (2019) covered
an area from Noray to Iberia (north-south) and from Rockall to Skagerrak (east-west).

Waggitt et al. (2019) used advanced statistical techniques to produce monthly density maps
for 12 cetacean species (animals/km?) across a 10 km? resolution. Species presence was
estimated using a binomial model, while estimated species density was calculated using a
Poisson model. However, it is unclear whether more recent sightings were weighted more
heavily than older data, limiting how predictive the maps are to current distribution patterns.
So, whilst the density estimates obtained from these maps are representative of relative
density compared to other sites around the UK, they are not considered to be the most suitable
density estimates for use in quantitative impact assessment. This is evident in species such as
the harbour porpoise, whose distribution in the southern North Sea have shown a southward
shift, as indicated by recent SCANS data. However, as per NatureScot Advice (Marine Scotland,
2025) Waggitt et al. (2019) densities estimates should only be used in instances where no
SCANS data is available, which for this project applies to Risso’s dolphins.
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4.6 Bottlenose Dolphin Surveys

46.1

4.6.2

4.6.3

4.6.4

The Moray Firth SAC supports one of the few resident populations of bottlenose dolphin in UK
waters. The SAC spans from the inner firths to Helmsdale on the north coast and to
Lossiemouth on the south coast, encompassing areas frequently used by the East Coast
bottlenose dolphin population. NatureScot is responsible for reporting on the condition of this
population every six years, with the latest site monitoring report covering data from 2017 to
2022 (Cheney et al., 2012, Cheney et al., 2014b, Cheney et al., 2018, Cheney et al., 2024).

In 1989, the University of Aberdeen began a collaborative research initiative with Seal Mammal
Research Unit (SMRU) at the University of St Andrews. This long-term programme aimed to
assess the site’s condition through photo-ID and PAM studies. NatureScot has continued
supporting the effort since 2004. The primary goal of this research has been to estimate the
size of the bottlenose dolphin population within the SAC, using mark-recapture and PAM
analyses.

In addition to the long-standing research within the Moray Frith SAC broader studies have been
carried out to investigate the wider East Coast bottlenose dolphin population (Quick et al.,
2014). These initiatives have primarily utilised photo-ID techniques to monitor dolphin
distribution, estimate population size and track demographic parameters along Scotland’s East
Coast. Key areas of focus have included the Firth of Tay, the Firth of Forth and the coastline
near Aberdeen. More recently, dedicated research has assessed the ecological significance of
St. Andrews and the Tay Estuary for bottlenose dolphin that frequent the East Coast (Arso Civil
et al.,, 2019). Building on these finding, Arso Civil et al. (2021) presented the most current
estimate of the proportion of Moray Firth SAC bottlenose dolphin that extend their range to
these southern waters. These results provide valuable insight into bottlenose dolphin
movement ecology and spatial distribution patterns.

It is important to recognise that the principal aim of these surveys has been to estimate the
abundance of the protected bottlenose dolphin population and to monitor population trends
over time. Consequently, research has centred around individual recognition through photo-ID
to establish a detailed catalogue of known individuals. This focus on tracking individual
bottlenose dolphin for population assessment differs from the survey designs and
methodologies that would be required to generate accurate estimates of dolphin densities
across a spatially defined area. As such, while these studies yield important information on
population structure and movements, they are not directly suitable for deriving spatial density
estimates.

4.7 Existing OWF Data

Muir Mhor OWF

4.7.1  The Muir Mhor OWF is located approximately 20 km from the Proposed Development. Site-
specific DAS were conducted by HiDef between April 2021 and March 2023. The surveys
consisted of 26 transects spaced 2.5 km apart over the Aspen Array Area plus a 4 km buffer.
The surveys covered an area of approximately 1,541 km? (Stevens and Sinclair, 2023).
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Six species of marine mammal were identified during the surveys: harbour porpoise, white-
beaked dolphin, Risso’s dolphin, minke whale, harbour seal and grey seal. Monthly density
estimates were generated for harbour porpoise, with data corrected for availability bias
following the methodology outlined by Teilmann et al. (2013).

Green Volt OWF

4.7.3

4.7.4

The Green Volt OWF is a floating development in the Outer Moray Firth located approximately
12 km from the Proposed Development. Site-specific DAS were conducted by HiDef between
May 2020 and April 2022. The surveys consisted of 1 km spaced transects over the Offshore
Array Area plus a 4 km buffer, resulting in a total survey area of 391 km? (Royal HaskoningDHV,
2023).

Five species of marine mammal were identified during the surveys: harbour porpoise,
bottlenose dolphin, white-beaked dolphin, Risso’s dolphin and grey seal. As with the Muir Mhor
site, monthly density estimates for harbour porpoise were corrected for availability bias using
the approach by Teilmann et al. (2013) tag data.

4.8 Special Committee on Seals

48.1

4.8.2

Under the Conservation of Seals Act 1970 (in England) and the Marine (Scotland) Act 2010,
NERC, through the UK Research and Innovation, provides scientific advice on the conservation
of seal populations across the UK. This is done via SCOS, which publishes an annual report and
delivers updates to government agencies and stakeholders through regular meetings. This
report includes general information on UK seals, their current status, and responses to specific
guestions from regulators and stakeholders.

Seals are widely distributed around the UK coastline, and most surveys are conducted during
the moult season, using light aircrafts or helicopters. In Scotland and the east coast of England
(Lincolnshire and Norfolk), SMRU primarily conduct these surveys, though NatureScot, Natural
England, Natural Resources Wales, National Trust and other organisation also contribute. These
surveys typically target seals that are hauled-out on the shore, as this is when they are most
visible and countable.

August Haul-out Counts

4.8.3

4.8.4

33 0f 92

The primary harbour seal surveys are undertaken during their annual moult in the first three
weeks of August. During this period, the most harbour seals are hauled-out on land, making it
the optimal time for accurate population estimates. The August counts aim to record the
number of seals present on land at the time of the survey, serving as a minimum population
estimate, as they do not account for seals that may be at sea during the survey window.

This timing helps standardise surveys for comparison across years. However, the number of
seals observed depends on haul-out behaviour and timing. It is estimated that approximately
72% of the total harbour seal population is hauled-out and available for counting during the
August surveys (Lonergan et al., 2013). Therefore, harbour seal counts can be scaled by the
proportion of seals hauled-out to account for those that are likely at sea to produce a more
representative population estimate.

ASPEN OFFSHORE WIND FARM

@ @ @ Revision: 01



O s~ GoBe

Grey seal population assessments also rely on haul-out counts, but these are more complex
due to variability in haul-out behaviour outside of the breeding season. While summer counts
of grey seals are used, they are subject to higher variability and are considered less reliable for
population assessments compared to breeding season counts. Nevertheless, August surveys
provide an estimate, and it is suggested that around 25.15% of the total grey seal population is
hauled-out and available for counting during August surveys (SCOS, 2024). Population size for
grey seals during summer can be inferred by adjusting the count based on the proportion of
the population know to haul-out.

Grey Seal Pup Counts

4.8.6

4.8.7

Grey seal populations are monitored during their breeding season, which typically occurs
between August and December. SMRU conducts most breeding colony surveys using fixed-
wing aerial photography, primarily across regions such as the Hebrides, Orkney, Northern and
Northeastern Scotland, and much of the Firth of Forth. Ground-based counts are performed by
other organisations at colonies in areas like Shetland and Inchcolm.

The grey seal pup production database, which spans from 1989 to 2022, includes data from 74
breeding colonies. However, not all colonies have been consistently surveyed since 1989, and
some smaller colonies are only surveyed intermittently. While most colonies were survey
annually in earlier years, financial constraints and increased aerial survey costs (SCOS, 2015)
led to a shift to biennial surveys for many locations from 2010.

4.9 Seal at-sea Distribution

49.1

49.2

4.9.3
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To assess seal distribution at sea, researchers used a habitat modelling approach that combined
the telemetry data from 114 grey seals and 239 harbour seals with environmental variables
(i.e. water depth, seabed topography, sea surface temperature). This approach aimed to
uncover the ecological drivers of seal distribution. Additional data from haul-out data across
UK waters helped predict distribution patterns. This model generated maps showing predicted
seal presence across a 5 x 5 km grid. These maps represent the proportion of the seal
population (excluding hauled-out individuals) expected to be present in each grid cell at any
one time during the primary foraging period (Carter et al., 2020).

To estimate the number of seals in a specific location, researchers used the percentage of the
UK at sea seal population (again excluding hauled-out individuals) present in a given 5 x 5 km
grid. This figure is then multiplied by the total estimated seal population, which for grey seals
is approximately 168,400 individuals and approximately 40,525 for harbour seals (Carter et al.,
2020), to estimate the number of seals within the cell. The result is then divided by 25 to
convert the number into a density per square kilometre.

The habitat usage data primarily reflects predicted summer movements for grey seals and
spring movements for harbour seals, as this is when most telemetry data was gathered during
these periods (Carter et al., 2020). These time periods coincide with peak foraging activity,
providing useful insights into at sea distributions outside the breeding season. However, the
data may not accurately represent behaviour during the breeding season, when seals tend to
haul-out more frequently and exhibit different movement patterns. The habitat preference
models assume temporal consistency in seal distribution patterns outside the breeding season.
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4.9.4 Further, Carter et al. (2025) presents updated at-sea distribution maps for both harbour and
grey seals in Scotland, taking advantage of various improvements to the existing methods
(Carter et al., 2022). These updated maps are generated using regional habitat preference
relationships derived from the new tracking data, in combination with previously used tracking
data and the most recent available estimates of seal abundance (haul-out counts). This
presents new relative (percentage of at-sea population) and absolute (number of animals)
estimates of harbour and grey seal at-sea density on a 5 km by 5 km grid for seals hauling out
in Scotland.

4.10 Sea Turtle Sources

National Biodiversity Network (NBN) Atlas

4.10.1 The NBN Atlas provides the UK’s largest open access repository of biodiversity data, managed
by the NBN Trust. It was launched on 1 April 2017, superseding the NBN Gateway, based on
the Atlas of Living Australia infrastructure, which the NBN Trust redesigned for data in the UK.
The database contains 287 sighting records of leatherback turtles in Scotland, dating from 1955
to 2021.

Scottish Marine Animal Stranding Scheme (SMASS)

4.10.2 The SMASS has been in operation in Scotland since 1992. The scheme aims to survey Scotland’s
marine species by collating, analysing and reporting data of all cetaceans, seals, marine turtles
and sharks which strand along the Scottish coastline.

4.10.3 This data not only provides information into the frequency, distribution and causes of
strandings, but also provides insight into wider metrics such as age structure, sex and
reproductive patterns. This can provide baseline data, which in turn allows for the assessment
of population dynamics. This information is particularly important for species such as marine
turtles for which little data is currently available on their population trends and distribution in
Scottish waters.

4.10.4 SMASS works closely alongside the Cetacean Strandings Investigation Programme (CSIP) who
coordinate the investigation of all strandings across the UK coastline.

Penrose and Westfield (2023)

4.10.5 Penrose and Westfield (2023) provide the most recently published ‘British and Irish Marine
Turtle Strandings and Sightings Annual Report’ for the year 2022, published by ‘Marine
Environmental Monitoring’. The report collates data from a variety of sources, including SMASS
and CSIP data, the TURTLE database managed by Marine Environmental Monitoring and shared
via the NBN Atlas, governmental agencies, and public reported sightings and strandings of
marine turtles, often through direct contact with Marine Environmental Monitoring or
affiliated networks. This provides a comprehensive and reliable overview of all marine turtle
sightings and strandings across the British Isles and Ireland during that year.
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Botterell et al. (2020)

4.10.6 Botterell et al. (2020) provides analysis of almost 2,000 spatial and temporal occurrence of

marine turtle sightings, strandings and captures in the UK and Ireland between 1910 and 2018.
This paper collates data from SMASS, CSIP, the TURTLE database, governmental agencies, and
various public sightings and scientific observations.

4.11 Basking Shark Sources

Basking Shark Project

4111

4.11.2

4113

The Basking Shark Project has been run by the Shark Trust since 1997, and in 2022 took charge
of the Marine Conservation Society’s Basking Shark Watch database (from 1987 to 2016). The
projected was initiated primarily to provide an indication of the seasonality and distribution of
basking shark surface sightings in UK coastal waters. Over the past 33 years (1987 to 2020) the
database has recorded 17,697 surface sightings of basking sharks. The Shark Trust produces
annual reports which indicate the number of surface sighting events and individuals basking
sharks reported around the UK.

This database has allowed for further investigation into the distribution of this species around
the UK, such as Pikesley et al., (2024), as well as aid in supporting advice to governmental bodies
such as NatureScot, where the public sighting database played a role in the designation of the
Sea of Hebrides MPA, which includes basking sharks as a protected feature.

Pikesley et al. (2024) examined 17,697 surface sightings of basking sharks from both the Shark
Trust (2016 to 2020) and the Marine Conservation Society (1987 to 2016) databases, with the
goal of providing an updated analysis of the dataset, improve data accessibility and make
recommendations for ongoing collection of the data, with the hope it will feed into future
discussions surrounding basking shark conservation and management. Using the available
datasets 50 x 50 km grids were produced showing basking shark densities based on sightings
around the UK, as well as annual and seasonal variation in sighting records across all years
available.

NBN ATLAS

4.11.4
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The NBN Atlas (2025) basking shark dataset is made up of 39 sources which contains 23,474
sighting records around the UK, with records dated from 1875 to 2024. In Scotland there were
6,696 basking shark records reported from 1976 to 2024. Major contributions to Scottish
records includes: a visual sightings data set from the Hebridean Whale and Dolphin Trust, 18
years (2003 — 2021) of data totalling 1,103 sighting records, the National Trust for Scotland with
104 sighting records and Whale and Dolphin Conservation shore watch sightings with 97
sighting records. However, the most contributions across all of UK waters is the Marine
Conservation Society UK Basking Shark sightings from 1987 to 2016, totalling 17,487 sighting
records.
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5 Baseline Environment

51.1

512

Out of the 25 species of marine mammal that have been recorded in UK waters, 17 can be
found within the North Sea (Reid, 2003). Basking sharks and leatherback turtles are also
recorded occasionally in the North Sea. The range of species present within the Proposed
Development and their abundance has been assessed using data sources presented in the desk-
based review and site-specific survey data.

Using the data available, the assessment confirmed the likely presence of harbour porpoise,
bottlenose dolphin, white-beaked dolphin, and minke whale, harbour and grey seal within the
vicinity of the Proposed Development. It was also concluded that the following species occur
infrequently within the vicinity of the Proposed Development: humpback whale, Risso’s
dolphin, Atlantic white-sided dolphin, basking sharks and leatherback turtles. Therefore, the
baseline environment presents relevant information on the ecology, distribution and
occurrence, abundance and density and seasonality of the species listed above.

5.1 Cetaceans

51.1

Cetacean species most likely to be encountered within the Proposed Development include
harbour porpoise, bottlenose dolphin, white-beaked dolphin, and minke whale (Hammond et
al.,, 2021; Gilles et al., 2023). While other species have been recorded in the east coast of
Scotland and in the wider North Sea area, the baseline data available indicate that their
occurrences are considered infrequent (Hammond et al., 2021; Gilles et al., 2023). These
include humpback whale, Risso’s dolphin and Atlantic white-sided dolphin.

Harbour Porpoise

Overview

512

513

514
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The harbour porpoise is the most widespread and frequently recorded cetacean in the North
Sea (Evan et al., 2003). It is listed as a species of Least Concern on the International Union for
Conservation of Nature (IUCN) Red List due to its broad global distribution and relatively stable
population (Braulik et al., 2023). However, within the UK, its conservation status remains
uncertain due to a lack of sufficient data (JNCC, 2019a).

Harbour porpoise are highly mobile and inhabit temperate continental shelf waters, generally
between 20 and 200 metres deep (Braulik et al., 2023; Evans, 2019; Reid et al., 2003). While
most commonly associated with relatively shallow seas, individuals have been recorded in
deeper water, exceeding 2,500 meters (Nabe-Nielsen et al., 2018). Nevertheless, higher
densities are often observed in coastal areas with strong tidal currents (Evans and Waggitt,
2023).

Around the UK, harbour porpoise is the most abundant marine mammal. It is typically
encountered as a solitary individual or small group, with distribution pattern strongly
influenced by prey availability (Gilles et al., 2023; Hammond et al., 2021; Reid et al., 2003). The
species has a variable diet, preying on seasonally abundant fish such as whiting (Merlangius
merlangus), herring (Clupea harengus) and sandeel (Ammodytes marinus; Reid et al., 2003).
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Long-term data from SCANS surveys have revealed a gradual southward shift in the distribution
of harbour porpoise over recent decades, and the most recent survey estimated densities in
Scottish waters ranging from 0.0150 (block CS-G) to 0.5985 (block NS-D) individuals per km?
(Gilles et al., 2023). Additionally, there is one SAC designated for harbour porpoise within the
NS MU, the Southern North Sea SAC.

Site-Specific Surveys

516

5.1.7

5.1.8
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Across the two years of site-specific surveys conducted from April 2023 to February 2025
harbour porpoise were the most abundant marine mammal species present, with a total of 91
sightings in year one (April 2023 to February 2024) and 45 sightings in year two (March 2024
to February 2025), with a peak of 36 harbour porpoise observed in July 2023 (for further details
refer to HiDef (2025) Figure 73). Absolute density estimates ranged from 0 harbour
porpoise/km? (November 2023, March, April, September and November 2024) to 1.60 harbour
porpoise/km? (95% Cl 0.93 — 2.39) in July 2023 (Table 5.1; for further details refer to HiDef
(2025) Figure 74).

Harbour porpoise had an average absolute density estimate over the two years of site-specific
surveys of 0.251 harbour porpoise/km?. This species appeared to show some extent of
seasonality within the site-specific survey area, with a maximum estimated absolute density of
1.60 harbour porpoise/km? during summer surveys, compared to a maximum estimated
absolute density of 0.35 harbour porpoise/km? during autumn surveys. Additionally, there was
clear seasonal variation in harbour porpoise density across the seasons; the average density
was highest during summer surveys (June, July and August) at 0.467 harbour porpoise/km? and
lowest in autumn surveys (September, October and November) at 0.087 harbour porpoise/km?
(Table 5.1).

There was no clear spatial variation in harbour porpoise across the survey area, with surveys
indicating a widespread distribution (for further details refer to HiDef (2025) Figure 75 to 78).
In September 2023 there were higher estimated densities in the east compared to January
2025, where higher densities were estimated in the west. As for the peak observation period
in July 2023, the density estimate was higher on the western side of the survey area.
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Table 5.1 Relative and Absolute Apportioned Monthly Density and Population Estimates for Harbour Porpoise in the Site-specific Area Between April 2023 to
February 2025 (corrected for availability bias). Data from HiDef (2025)

Observed Relative Population Estimates Absolute Population Estimates
E[Z;rr:;tg/e PI(E)sF?tLiJrlr?:th Confidence Interval EZfi:j;t’g/e Psi?rlr?;i;n Confidence Interval

# #/km? # Lower Upper #/km? Lower Upper
08-Apr-23 | 5 0.06 41 0 92 0.17 117 0 262
20-Apr-23 | 5 0.06 39 0 89 0.17 111 0 253
23-May- 6 0.07 46 8 101 0.23 150 26 330
23
07-Jun-23 | 5 0.06 40 15 68 0.21 142 53 242
10-Jul-23 36 0.43 288 170 424 1.60 1,075 634 1,582
21-Aug-23 | 7 0.08 54 0 147 0.28 187 0 510
02-Sep-23 | 7 0.08 55 0 154 0.35 241 0 675
12-Oct-23 | 3 0.03 23 0 59 0.13 102 0 263
12-Nov-23 | O 0.00 0 0 0 0.00 0 0 0
30-Dec-23 | 6 0.07 48 0 112 0.30 206 0 480
30-Jan-24 | 1 0.02 16 0 39 0.08 60 0 146
08-Feb-24 | 10 0.12 79 23 139 0.55 365 106 643
09-Mar-24 | O 0.00 0 0 0 0.00 0 0 0
08-Apr-24 | O 0.00 0 0 0 0.00 0 0 0
02-May- 10 0.12 79 37 134 0.39 258 121 438
24
03-Jun-24 | 19 0.23 151 63 250 0.82 536 224 888
03-Jul-24 1 0.01 8 0 24 0.04 30 0 90
25-Aug-24 | 1 0.01 9 0 24 0.03 31 0 83
03-Sep-24 | O 0.00 0 0 0 0.00 0 0 0
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Observed Relative Population Estimates Absolute Population Estimates
E[Zfirr:la?e PI(E)sF?tLiJrIT?:th Confidence Interval E[;fi:j;t’g/e Plggtlijrlr?;zn Confidence Interval
# H Lower Upper #/km? Lower Upper
02-Oct-24 | 1 0.01 8 0 24 0.04 36 0 107
06-Nov-24 | O 0.00 0 0 0 0.00 0 0 0
10-Dec-24 | 4 0.05 33 0 94 0.21 142 0 403
11-Jan-25 | 8 0.10 64 24 106 0.38 240 90 398
15-Feb-25 | 1 0.01 8 0 24 0.05 37 0 111
Mean 6 0.0675 46 - - 0.251 169 - -
Spring average (Mar Apr May) 0.160
Summer average (Jun Jul Aug) 0.467
Autumn average (Sep Oct Nov) 0.087
Winter average (Dec Jan Feb) 0.262
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519

The population estimate for harbour porpoise in the NS MU is 346,601 individuals (95%
Confidence Interval (Cl) = 289,498 - 419,967, Coefficient of Variation (CV) = 0.09; IAMMWG,
2023). The UK portion of this MU is 159,632 individual harbour porpoise (95% Cl = 127,442 -
199,954, CV=0.12; IAMMWSG, 2023). The conservation status of harbour porpoise in UK waters
was updated in JNCC (2019a) which concludes a favourable assessment of future prospects and
range, but an unknown conclusion for population size and habitat. This resulted in an overall
assessment of conservation status of “Unknown” and an overall trend in conservation status of
“Unknown”.

5.1.10 Across the four SCANS surveys abundance estimates for harbour porpoise in the NS MU (1994,

2005, 2016 and 2022), there is no evidence of a significant change in abundance, although data
have limited power to detect trends (Gilles et al., 2023).

SCANS Surveys

SCANS-III

5.1.11 The Proposed Development is located within the SCANS-III survey block R, where there was an

estimated block-wide abundance of 38,646 harbour porpoise (95% ClI = 20,584 — 66,524) and
an estimated harbour porpoise density of 0.599 animals/km? (CV = 0.287) in July 2016
(Hammond et al,, 2021). The SCANS-IIl data, while limited to summer months only, does
provide a robust absolute density estimate for harbour porpoise, that has been corrected for
availability and perception bias.

SCANS-III Surface Densities

5.1.12 Density estimates modelled using the Lacey et al. (2022) data from SCANS-IIl results provide a

range of 0.5874 to 0.6119 animals/km? within the site-specific study area. Considering the
wider regional study area, the densities of harbour porpoise around the site-specific study area
are comparatively low (Lacey et al., 2022), despite harbour porpoise being the most abundant
marine mammal species within the region of the Proposed Development.

SCANS-1IV

5.1.13 The Proposed Development is located within the SCANS-IV survey block NS-D, where there was

41 0f 92

an estimated block-wide abundance of 38,577 harbour porpoise (95% Cl = 18,017 — 76,361)
and an estimated density harbour porpoise of 0.5985 animals/km? (CV = 0.367; Gilles et al.,
2023). The SCANS-IV data, while limited to summer months only, does provide a robust
absolute density estimate for harbour porpoise, that has been corrected for availability and
perception bias.
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SCANS-IV Surface Densities

5.1.14 Around Scotland the highest densities for harbour porpoise were located around the east and
south-east of Scotland, however these density estimates are still considerably lower than those
in central and southern region of the NS (Figure 5.1). Density estimates modelled using the
Gilles et al. (2025) data from SCANS-IV results provide a range of 0.4371 to 0.6507 animals/km?
and an average of 0.5444 animals/km? within the site-specific study area (Figure 5.1).
Considering the wider regional study area, the densities of harbour porpoise around the site-
specific study area are comparatively low (Gilles et al., 2025), despite harbour porpoise being
the most abundant marine mammal species within the region of the Proposed Development.

Other OWFs
Muir Mhor OWF

5.1.15 The Muir Mhor OWF site-specific surveys recorded harbour porpoise, with the highest densities
during summer surveys (May and June), however had no clear spatial pattern within the site.
The average absolute density estimate over the 24 surveys was 0.47 animals/km?, the lowest
density estimate was 0.00 animals/km? in February and March (2022) and the highest estimate
in May (2022) at 2.55 animals/km?2. A clear seasonal variation in harbour porpoise density
across seasons was observed, with the average density highest during spring (March, April and
May) at 0.79 animals/km? and lowest in winter (December, January and February) at 0.19
animals/km? (Stevens and Sinclair, 2023).

Green Volt OWF

5.1.16 The Green Volt OWF site-specific surveys recorded harbour porpoise, with the highest densities
in the south-east of the survey area during summer surveys (July and August). The average
absolute density estimate over the 24 months was 0.76 animals/km?, the lowest density

estimate was 0.09 animals/km? in December (2020 and 2021) and the highest estimate in July
(2020) at 8.89 animals/km? (Royal HaskoningDHV, 2023).
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Harbour Porpoise Summary

5.1.17

5.1.18

Harbour porpoise density estimates collated from various data sources range from 0.47
harbour porpoise/km? to 0.76 harbour porpoise/km? (Table 5.2). The highest density reported
is from the Green Volt OWF site area, which is not considered to represent the densities likely
to be present at the Proposed Development given the distance of the Proposed Development
from the Green Volt OWF. Therefore, despite being the highest, this density estimate is not
considered the most representative of harbour porpoise densities in the Proposed
Development and will not be used in the quantitative impact assessment.

The site-specific surveys concluded an average absolute density of 0.251 porpoise/km?. The
site-specific density estimates are lower than the SCANS-IV density estimates and are only
relevant to their respective survey areas and should not be extrapolated beyond this.
Therefore, it is recommended that the SCANS-IV block wide (0.5985 harbour porpoise/km?;
Gilles et al., 2023) and SCANS-IV modelled density surface (0.5444 harbour porpoise/km?; Gilles
et al., 2025) for harbour porpoise are brought forward to the quantitative impact assessment.

Table 5.2 Summary Table of the Available Density Estimates for Harbour Porpoise

Source \ Detail Density Estimate (#/km?)
Site-specific survey Aspen Array Area + 4 km buffer | 0.2510
SCANS-Ill (Hammond et al., 2021) | Block R 0.5990
SCANS-III surface density (Lacey et | Grid cell specific densities 0.5874t00.6119
al., 2022) Range within Aspen Array Area
(min to max)
SCANS-IV (Gilles et al., 2023) Block NS-D 0.5985
SCANS-1V surface density (Gilles et | Grid cell specific densities 0.5444
al., 2025) Range within Aspen Array Area
(min to max)
Muir Mhor OWF Muir Mhor Array Area + 4 km 0.4700
buffer
Green Volt OWF Green Volt Array Area + 4 km 0.7600
buffer
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Bottlenose Dolphin

Overview

5.1.19

5.1.20

5.1.21

5.1.22

Bottlenose dolphin are distributed across the UK, with two ecotypes of bottlenose dolphin
present in UK waters, a coastal and offshore ecotype (Cheney et al., 2013). The majority of
sightings in Scotland are in coastal waters on the east and west coasts. There are two resident
populations of bottlenose dolphin in Scotland. One on the east coast from the Moray Firth to
Fife, and the other in the Hebrides (Cheney et al., 2013). With respect to the coastal ecotype,
movement of individuals between designated SACs in the Moray Firth (Scotland), Cardigan Bay
(Wales) and Shannon Estuary (Ireland) have been confirmed (Robinson et al., 2012). Bottlenose
dolphin off the east coast of Scotland are regularly observed with calves and juveniles,
indicating a breeding population (Arso Civil et al., 2021). Bottlenose dolphin are listed as a
species of Least Concern on the IUCN Red List (Wells et al., 2019). However, within the UK, its
conservation status remains uncertain due to a lack of sufficient data (JNCC, 2019b). Despite
this, population size appears to be stable.

Bottlenose dolphin are observed in a wide range of habitat types from coastal to pelagic waters,
depending on ecotype (Wells and Scott, 1999 as cited by Wells et al., 2019). Coastal ecotypes
are found in shallow coastal regions such as estuaries, bays, lagoons and occasionally ranging
into rivers. The offshore ecotype tends to be less restricted in their range and distribution. In
the UK, bottlenose dolphin are primarily found inshore, with most sightings occurring within 10
km of the coast (JNCC, 2025). While most offshore sightings are thought to represent the
offshore ecotype, the coastal ecotype move further offshore during the winter months.

Bottlenose dolphin are typically sighted as a solitary individual or in small groups up to 25
individuals (JNCC, 2025). They have a varied diet consisting of whiting, blue whiting
(Micromesistius poutassou), pollock (Pollachius), saithe (Pollachius virens), haddock
(Melanogrammus aeglefinus), poor cod, European hake (Merluccius merluccius), horse
mackerel (Trachurus trachurus), flatfish (Pleuronectiformes), pelagic squid (Loligo spp.), and
octopus (Octopus spp.; Hernandez-Milian et al., 2015).

The most recent SCANS survey estimated densities in Scottish waters ranging from 0 (blocks
CS-J, CS-K, NS-D and NS-E) to 0.4048 (block CS-I) individuals per km? (Gilles et al., 2023).
Additionally, there is one SAC designated for bottlenose dolphin within the GNS MU, the Moray
Firth SAC.

Site-Specific Surveys

5.1.23
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No bottlenose dolphin were observed during the two years of site-specific surveys.
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5.1.24 There are two bottlenose dolphin MUs in which the Proposed Development is situated: the
GNS MU encompasses the Aspen Array Area and part of the OTC Corridor and the CES MU
encompasses the coastal section of the OTC Corridor. The GNS MU is considered as the
‘offshore’” bottlenose dolphin population, with an estimated 2,022 individuals (95% Cl: 548 —
7,453, CV: 0.75), of which 1,885 individual bottlenose dolphin are within the UK portion of the
MU (95% Cl: 476 — 7,461; IAMMWG, 2023). The CES MU is considered the ‘coastal protected
east coast Scotland population’, which hosts an estimated 226 individuals (95% Cl: 214 — 239,
CV:0.028; Cheney et al., 2024, IAMMWG, 2023).

SCANS Surveys
SCANS-III

5.1.25 The Proposed Development is located within the SCANS-III survey block R, where there was an
estimated block-wide abundance of 147 bottlenose dolphin (95% Cl = 0 — 488) and an
estimated bottlenose dolphin density of 0.0023 animals/km? (CV = 0.995) in July 2016
(Hammond et al., 2021). There are two commonly thought of populations of bottlenose
dolphin. The SCANS-IIl surveys do not differentiate between the coastal and offshore
populations of bottlenose dolphin due to surveys being designed for a large spatial scale,
therefore small coastal populations densities are better suited to be obtained from photo-ID
studies (e.g. Arso Civil et al., (2019) and Cheney et al., (2024)).

SCANS-III Surface Densities

5.1.26 Density estimates modelled using the Lacey et al. (2022) data from SCANS-IIl results provide a
range of 0.0016 to 0.001878 animals/km? within the site-specific study area. Considering the
wider regional study area, the densities of bottlenose dolphin around the site-specific study
area are similar (Lacey et al., 2022).

SCANS-1IV

5.1.27 The Proposed Development is located within the SCANS-IV survey block NS-D where there were
no bottlenose dolphin sightings (Gilles et al., 2023).

SCANS-1V Surface Densities

5.1.28 Scotland density estimates for bottlenose dolphin using this data source are lower than when
compared to west coast of the UK, however the estimates are very uniform across the east
coast. Density estimates modelled using the Gilles et al. (2025) data from SCANS-IV results
provide a range of 0.000739 to 0.001634 animals/km? and an average of 0.001 animals/km?
within the site-specific study area (Figure 5.2). Considering the wider regional study area, the
densities of bottlenose dolphin around the site-specific study area are similar (Gilles et al.,
2025).
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Bottlenose Dolphin Surveys

5.1.29

5.1.30

5131

Using photo-ID techniques, Quick et al. (2014) estimated dolphin numbers between 2012 and
2013 from the Firth of Forth to Aberdeen. Monthly records of uniquely marked individuals from
May to September were used to build a capture record, with 49 individuals captured in 2012
and 52 in 2013. This was analysed through modelling and resulted in a bottlenose dolphin
population estimate of 118 (95% Cl = 98 — 143) and 119 individuals (95% Cl = 101 — 140) for
each respective year. This was an increase from previous estimates in 2006 and 2007,
estimated at 88 and 93 individuals respectively (Cheney et al., 2013).

Further work was conducted by Arso Civil et al. (2021) with photo-ID surveys in the Tay Estuary
and surrounding waters across the summers of 2017, 2018 and 2019. This data contributed to
a long-term dataset initiated in 1989 and enabled updated abundance estimates for the CES
MU. Between 2009 and 2019, collected photo-ID data during summer months estimated an
average population of 203 bottlenose dolphins (95% Cl = 186 — 222; Arso Civil et al., 2021)
which was later revised to 226 individuals (95% Cl = 214 — 239) based on 2022 monitoring
results (Cheney et al., 2024). Further, analysis of population trends by Cheney et al., (2024)
indicated an annual increase of the CES MU bottlenose dolphin population of 2.07%, even with
the increase in anthropogenic pressures (i.e. OWF development).

Studies have also indicated a shift in the geographic range of bottlenose dolphin over time (Arso
Civil et al., 2019, 2021; Cheney et al., 2024). Since the 1990s, the CES population has expanded
further south into areas such as the Tay Estuary and Firth of Forth. The number of bottlenose
dolphins using these southern waters grew from 144 (95% Cl = 118 - 177) individuals in 2017
to 195 (95% Cl = 170 - 223) individuals in 2022 (Cheney et al., 2024). Additionally, there have
been sightings further south along the northern English coast (Arso Civil et al., 2019, 2021)
which suggest further expansion to the geographic range for the Moray Firth SAC population.
Whilst the overall CES MU populations has increased, the number of bottlenose dolphins within
the Mory Firth SAC specifically have declined from an estimated 122 (95% Cl = 111 - 134)
individuals to 94 (95% Cl = 84 - 106) individuals (Arso Civil et al., 2019, 2021).

Other OWFs

Muir Mhor OWF

5.1.32

No bottlenose dolphin were observed during the Muir Mhor site-specific survey (Stevens and
Sinclair, 2023).

Green Volt OWF

5.1.33

Only a single bottlenose dolphin was sighted during the Green Volt OWF site-specific surveys,
and hence no density estimates were calculated (Royal HaskoningDHV, 2023).

ASPEN OFFSHORE WIND FARM

48 of 92

@ @ @ Revision: 01



O Grren GOBe

Uniform Density Estimates

5.1.34 Due to the absence of a robust density estimates for bottlenose dolphin in the CES MU, this
baseline technical report outlines two alternative methods for deriving an assumed density
estimate for bottlenose dolphin in relation to the Proposed Development:

= Assuming a uniform distribution across the CES MU;

= Assuming a uniform distribution across the CES MU, within a 2 km buffer zone along the
coast of mainland Scotland.

CES MU Density Assumptions

5.1.35 There are sections of the Proposed Development which run though the CES MU . Within the
CES MU the primary survey method for bottlenose dolphin is photo-ID surveys, and whilst these
have allowed for estimations of population size, they are not suitable for estimations of density.
The most recent site condition monitoring report provides an estimate of 226 dolphins (95%
Cl: 224-268) within the CES population based on data from 2022 (Cheney et al, 2024).
Following this approach, a uniform density estimate of 0.01 bottlenose dolphin/km? is applied
across the CES MU.

5.1.36 Further, the population of bottlenose dolphin located within the CES MU are often reported to
be more commonly encountered within 2 km of the coast (Quick et al., 2014). As such a 2 km
buffer zone was applied for the area of the east coast of Scotland which lies within the CES MU.
Using this approach, using the Cheney et al. (2024) population estimates of 226 bottlenose
dolphins for the CES MU, the result is a uniform density estimate of 0.116 bottlenose
dolphin/km?within 2 km from the Scottish coast in the CES MU.

Assumption of Uniform Density Estimates

5.1.37 A major limitation of applying a uniform density estimate is that bottlenose dolphin are not
evenly spread across their range. Bottlenose dolphin are typically observed in groups, with
group sizes in the Tay Estuary and surrounding waters varying between one and 50 individuals,
with an average of 11 dolphins per sighting recorded across the 157 encounters (Arso Civil et
al., 2021). This uneven and often fluctuating distribution makes a uniform density estimate
unsuitable for such a species. Despite this limitation, using a uniform density estimate remains
the most practical approach for now, as no spatially detailed density estimates currently exist
that distinguish between coastal and offshore distribution in the region. Therefore, in the
absence of more refined data, it is considered as the most suitable method for estimating
bottlenose dolphin densities near the Proposed Development.
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Bottlenose Dolphin Summary

5.1.38

5.1.39

5.1.40

Bottlenose dolphin density estimates are relatively low around the east of Scotland (Table 5.3).
Key issues when using surveys which cover a larger spatial scale (e.g. SCANS) for bottlenose
dolphin is that the uniform density estimates fail to account for the specific habitat preferences
of coastal bottlenose dolphin populations, and overlook the species tendency to form groups
rather than being evenly spread across their range. Consequently, only applying a single, block-
wide uniform density is not suitable for the coastal bottlenose dolphin population (i.e. CES MU),
as it would not accurately represent their actual distribution or provide realistic density
estimates for a quantitative impact assessment.

To address this, a separate density estimates for quantitative impact assessment on bottlenose
dolphin has been calculated, within 2 km of the coastline, with a density estimate of 0.116
dolphin/km?. This density approach enables the assessment to distinguish between the higher
concentrations of bottlenose dolphin nearshore and lower densities offshore, with the SCANS-
Il block-R density being used beyond 2 km of the coastline. This provides an important
distinction given that the dolphin in the CES MU are part of the protected population associated
with the Moray Firth SAC (Cheney et al., 2024).

In summary, it is recommended that the calculated uniform density across CES MU within 2 km
of the coast (0.116 bottlenose dolphin/km?; Cheney et al., 2024), as well as SCANS-IV modelled
density surface (0.001 bottlenose dolphin/km?; Gilles et al., 2025) and SCANS-III block wide
(0.0023 bottlenose dolphin /km% Hammond et al., 2021) for bottlenose dolphin are brought
forward to the quantitative impact assessment.

Table 5.3 Summary Table of the Available Density Estimates For Bottlenose Dolphin

Source \ Detail Density Estimate (#/km?)
Site-specific survey Aspen Array Area + 4 km buffer 0
SCANS-III (Hammond et al., Block R 0.0023
2021)
SCANS-III surface density Grid cell specific densities 0.0016 t0 0.001878
(Lacey et al., 2022) Range within Aspen Array Area (min
to max)
SCANS-1V (Gilles et al., 2023) Block NS-D 0
SCANS-IV surface density Grid cell specific densities 0.001
(Gilles et al., 2025) Range within Aspen Array Area (min
to max)
Muir Mhor OWF Muir Mhor Array Area + 4 km 0
buffer
Green Volt OWF Green Volt Array Area + 4 km buffer | 0
CES MU Uniform density across CES MU 0.01
CES MU -2 km Uniform density across CES MU 0.116
within 2 km of the coast
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White-Beaked Dolphin

Overview

5.141

5.1.42

5.1.43

5.1.44

5.1.45

White-beaked dolphin are wide-spread across the northern European continental shelf, and
are the most abundant cetacean species after the harbour porpoise in the North Sea
(Banhuera-Hinestroza et al., 2009). They are present in Scottish offshore waters year-round,
with increased sightings during the summer months (Hague et al., 2020). White-beaked dolphin
are one of the most abundant cetacean species in Scottish shelf waters, distributed
predominately across the central and northern North Sea and north-west Scotland. The white-
beaked dolphin is listed as a species of Least Concern on the IUCN Red List (Kiszka and Braulik,
2018a). The UK conservation status of the white-beaked dolphin is currently unknown due to
insufficient data (JNCC, 2019c).

White-beaked dolphin are found in both shelf and deep waters, although are generally
restricted to shelf waters less than 120 m deep (Macleod et al., 2007), with a preference
towards water depths of 50-100 m (Reid et al., 2003). The species typically only occurs in water
cooler than 18°C (Tetley and Dolman, 2013) but have been found to prefer water temperatures
of 13°C or less (Macleod et al., 2008)

White-beaked dolphin have occasionally been sighted in large aggregations; however, they
primarily occur in relatively small groups of 10-20 individuals (Weir et al., 2007; Canning et al.,
2008; Weir et al., 2009). On the east coast of Scotland average group sizes for the species were
calculated as 5.7 individuals by Weir et al. (2001) and 4.2 individuals by Canning et al. (2008).
Group size may be influenced by season, with group size of white-beaked dolphin in the
northern North Sea being significantly greater in the early summer than in late summer
(Canning et al. 2008).

In Scotland, benthic species appear to make up the majority of the diet of white-beaked dolphin
(Canning et al. 2008). Gadoids, in particular, haddock, whiting and cod, appear to be key prey
species for the white-beaked dolphin.

Long-term data from SCANS surveys suggests that white-beaked dolphin distribution has not
changed since 1994 (Gilles et al., 2023). The most recent survey estimated densities in Scottish
waters ranging from O (blocks CS-F and CS-I) to 0.2565 (block CS-J) individuals per km? (Gilles
et al., 2023). There are no designated sites for the white-beaked dolphin within the CGNS MU.

Site-specific Surveys

5.1.46
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The two years of site-specific surveys conducted from April 2023 to February 2025 found that
white-beaked dolphin were present on three of the 24 surveys (total of 17 sightings), with a
maximum of 11 individuals observed in July 2023 (Table 5.4). The maximum relative density
was in July 2023 (0.14 white-beaked dolphin/km?) with an average relative density estimate
over the survey period of 0.009 white-beaked dolphin/km?.
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Table 5.4 The Number of White-beaked Dolphin Observed in the Survey Area During the Site-specific
Surveys. Data from HiDef (2025).

Year Month ‘ Total
Mar | Apr | May |Jun |Jul | Aug | Sep | Oct | Nov | Dec |lJan | Feb
1 - 0 0 3 11 |0 0 0 0 0 0 0 14

0 0 0 0 0 0 0 0 0 0 3 0 3

Management Unit

5.1.47 The population estimate for white-beaked dolphin in the CGNS MU is 43,951 individuals (95%
Cl =28,439 — 67,924; IAMMWSG, 2023). The UK portion of this MU is 34,025 (95% CI = 20,026
—57,807) individual white-beaked dolphin (IAMMWG, 2023).

SCANS Surveys
SCANS-III

5.1.48 The Proposed Development is located within the SCANS-III survey block R, where there was an
estimated block-wide abundance of 15,694 white-beaked dolphin (95% CI = 3,022 — 33,340)
and an estimated white-beaked dolphin density of 0.243 animals/km? (CV = 0.484) in July 2016
(Hammond et al., 2021).

SCANS-III Surface Densities

5.1.49 Density estimates modelled using the Lacey et al. (2022) data from SCANS-III results provide a
range of 0.6275 to 0.7491 animals/km? within the site-specific study area (Table 5.5).

SCANS-IV

5.1.50 The Proposed Development is located within the SCANS-IV survey block NS-D, where there was
an estimated block-wide abundance of 5,149 white-beaked dolphin (95% Cl = 961—-10,586) and
an estimated density white-beaked dolphin of 0.0799 animals/km? (CV = 0.481; Gilles et al.,
2023).

SCANS-1V Surface Densities

5.1.51 Around Scotland the highest densities for white-beaked dolphin were estimated further
offshore off the east coast of Scotland and off the north/north-west coast of Scotland, however
besides these two higher estimated density areas, predicted values for the rest of the UK are
very low (Figure 5.3). Density estimates modelled using the Gilles et al. (2025) data from SCANS-
IV results provide a range of 0.1586 to 0.3291 animals/km? with an average of 0.2047
animals/km?within the site-specific study area (Table 5.5).
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5.1.52 The Muir Mhor OWF site-specific surveys recorded white-beaked dolphin, with the highest

densities during summer surveys (July). The average absolute density estimate over the 24
months was 0.01 animals/km?, with the peak density recorded in July (2022) at 0.09 white-
beaked dolphin/km? (Stevens and Sinclair, 2023).

Green Volt OWF

5.1.53 A total of five white-beaked dolphin were sighted all in one survey during the Green Volt OWF

site-specific surveys, and hence no density estimates were calculated (Royal HaskoningDHYV,
2023).

White-Beaked Dolphin Summary

5.1.54 Although white-beaked dolphin were observed during the site-specific surveys, the average

density was low (0.009 white-beaked dolphin/km?). However, other surveys have
demonstrated consistent densities of white-beaked dolphin, particularly during summer
months indicating seasonal variation within the areas surrounding the Proposed Development
(Table 5.5). It is therefore recommended for white-beaked dolphin that’s the SCANS-IV block
wide (0.0799 white-beaked dolphin/km?; Gilles et al., 2023) and SCANS-IV modelled density
surface (0.2047 white-beaked dolphin/km?; Gilles et al., 2025) be used for the quantitative
impact assessment. This is a conservative estimate since the densities estimates are derived

from summer data, when this species sightings area greatest.

Table 5.5 Summary Table of the Available Density Estimates for White-beaked Dolphin

Source Detail Density Estimate (#/km?)
Site-specific survey Aspen Array Area + 4 km buffer | 0.009
SCANS-IIl (Hammond et al., 2021) | Block R 0.243

SCANS-III surface density (Lacey et
al., 2022)

Grid cell specific densities
Range within Aspen Array Area
(min to max)

0.6275t0 0.7491

SCANS-IV (Gilles et al., 2023) Block NS-D 0.0799
SCANS-1V surface density (Gilles et | Grid cell specific densities 0.2047
al., 2025) Range within Aspen Array Area
(min to max)
Muir Mhor OWF Muir Mhor Array Area + 4 km 0.09
buffer
Green Volt OWF Green Volt Array Area + 4 km 0
buffer
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Risso’s Dolphin

Overview

5.1.55

5.1.56

5.1.57

5.1.58

Risso’s dolphin are present within Scottish waters, with sightings occurring most commonly in
the coastal waters of Western Scotland (JNCC, 2019d). The Risso's dolphin is listed as a species
of Least Concern on the IUCN Red List (Kiszka and Braulik, 2018b). The conservation status for
the Risso’s dolphin in the UK is currently unknown due to insufficient data (JNCC, 2019d).

There is a reported seasonality in the distribution of Risso’s dolphin across the UK with an
increase in sightings offshore in the continental shelf during the winter months (Reid et al.,
2003). In these continental shelves, Risso’s dolphin are found mainly over slopes of 50-100 m
depth. However, in several areas of the UK, they will inhabit shallow coastal waters of 20-30 m
depth (Evans et al., 2003). Risso’s dolphin have been recorded in the coastal waters around
north-east 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.

Risso’s dolphin group sizes usually range from two to 45 individuals (Sea Watch Foundation,
2012a). However, occasional sightings of temporary gatherings of several hundred individuals
have been observed. They feed primarily on cephalopods such as squid, cuttlefish and octopus
(MaclLeod et al., 2014).

The most recent data from the SCANS surveys suggest little change in the distribution and
abundance of Risso’s dolphin in the UK compared to the previous surveys in 2016 (Hammond
et al., 2021; Gilles et al., 2023). The most recent survey estimated densities in Scottish waters
range from O (blocks CS-G, CS-l and NS-D) to 0.0702 (block NS-E) individuals per km? (Gilles et
al., 2023). Additionally, there is one MPA designated for Risso’s dolphin within the CGNS MU,
the North-east Lewis MPA.

Site-Specific Surveys

5.1.59

The two years of site-specific surveys conducted from April 2023 to February 2025 found that
Risso’s dolphin were present on one of the 24 surveys, with a maximum of 1 individual observed
in January 2025 (Table 5.6). The maximum relative density was in January 2025 (0.01 Risso’s
dolphin/km?), however there were too few Risso’s dolphin recorded to produce an average
relative density estimate over the survey period.

Table 5.6 The Number of Risso’s dolphin Observed in the Survey Area During the Site-specific Surveys.
Data from HiDef (2025).

Total
May | Jun | Jul | Aug | Sep | Oct | Nov Feb

Mar | Apr
1 - 0 0 0 0 |0 0 0 0 0 0 0 0
2 0 0 0 0 0 |0 0 0 0 0 1 0
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Management Unit

5.1.60 The population estimate for Risso’s dolphin in the CGNS MU is 12,262 individuals (95% Cl =
5,227 —28,764; IAMMWG, 2023). This estimate incorporates both the SCANS-III surveys as well
as the ObSERVE programme. The UK portion of this MU is 8,687 (95% Cl = 2,810 — 26,852)
individual Risso’s dolphin (IAMMWG, 2023).

SCANS Surveys
SCANS-III

5.1.61 The Proposed Development is located within the SCANS-III survey block R, where there were
no Risso’s dolphin recorded in July 2016 (Hammond et al., 2021).

SCANS-III Surface Densities

5.1.62 Lacey et al. (2022) did not provide a modelled density surface for Risso’s dolphin.
SCANS-IV

5.1.63 The Proposed Development is located within the SCANS-IV survey block NS-D, where there
were no Risso’s dolphin recorded. However, in the adjacent survey block NS-E the estimated
abundance for Risso’s dolphin was 4,589 (95% Cl = 31 — 16,458), with a density of 0.0702 (CV =
0.974; Gilles et al., 2023).

SCANS-1V Surface Densities

5.1.64 Gilles et al. (2025) did not provide a modelled density surface for Risso’s dolphin.
Other OWFs

Muir Mhor OWF

5.1.65 The Muir Mhor OWF site-specific surveys recorded Risso’s dolphin, with the highest densities
during March (2022) and February (2023) surveys. The average absolute density estimate over
the 24 months was 0.002 animals/km?, with the peak density recorded in March (2022) and
February (2023) being 0.02 Risso’s dolphin/km? (Stevens and Sinclair, 2023).

Green Volt OWF

5.1.66 Only a single Risso’s dolphin was sighted during the Green Volt OWF site-specific surveys, and
hence no density estimates were calculated (Royal HaskoningDHV, 2023).
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Risso’s Dolphin Summary

5.1.67

Risso’s dolphin have not been observed in high densities around the east coast of Scotland and
during the site-specific surveys there was a single Risso’s dolphin observed. This species has
also been observed in low densities during other survey data reviewed and analysed (Table
5.7). As there is no density provided for block NS-D in SCANS-IV nor for Block-R in SCANS-III, the
density estimate for Risso’s dolphin from the neighbouring block (block NS-E), due to the
Proposed Development proximity to it, as well as on advice from NatureScot (Marine Scotland,
2025), the density estimate for Risso’s dolphin from Waggitt et al. (2019) will be utilised in the
quantitative impact assessment.

Table 5.7 Summary Table of the Available Density Estimates for Risso’s Dolphin

Source Detail Density Estimate (#/km?)
Site-specific survey Aspen Array Area+4km | O
buffer
SCANS-III (Hammond et al., 2021) Block R 0
SCANS-IV (Gilles et al., 2023) Block NS-D 0
Block NS-E 0.0720
MERP Density (Waggitt et al., 2019) | Aspen Array Area 0.0013
Muir Mhor OWF Muir Mhor Array Area +4 | 0.0200
km buffer
Green Volt OWF Green Volt Array Area+4 | O
km buffer
Minke Whale
Overview
5.1.68 Minke whale are the most abundant baleen whale species within Scottish waters and occur

5.1.69

5.1.70
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throughout the north-east of Scotland (Robinson et al., 2009), although there is currently no
evidence of minke whale calving in Scottish waters. The minke whale is listed as a species of
Least Concern on the IUCN Red List (Cooke, 2018). The UK conservation status for the minke
whale is currently unknown due to insufficient data (JNCC, 2019e).

Minke whale are present in coastal UK waters year-round, mostly inhabiting continental shelf
waters of depths less than 200 m (Reid et al., 2003). Sightings usually occur between January
and October with a peak between June and August, when they are located in more inshore
waters (Reid et al, 2003). It is believed that there is a shift to offshore waters in autumn
months, potentially associated with breeding. The coastal waters of the Moray Firth in north-
east Scotland provide feeding grounds for the species (Robinson et al., 2009). Minke whale in
the Moray Firth show a habitat preference for water depths between 20 and 50 m.

Minke whale are usually encountered alone or in pairs. However, feeding aggregations can see
groups of 10-15 individuals (Reid et al., 2003). They feed on a variety of fish species including
herring, cod, capelin, haddock, saithe, sandeel, as well as euphausiids and pteropods. (Haug et
al. 1995; Nordgy et al. 1995; Pierce et al., 2004).
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5.1.71 Long-term data from SCANS surveys have revealed a gradual southward shift in the distribution
of harbour porpoise over recent decades, and the most recent survey estimated densities in
Scottish waters ranging from 0 (block CS-G) to 0.0419 (block NS-D) individuals per km?
(Hammond et al., 2013; Gilles et al., 2023). There are two designated sites for the minke whale
within the CGNS MU, the Southern Trench MPA and the Sea of the Hebrides MPA.

Site-Specific Surveys

5.1.72 The two years of site-specific surveys conducted from April 2023 to February 2025 found that
minke whale were present on one of the 24 surveys, with a maximum of 1 individual observed
in May 2023 (Table 5.8). The maximum relative density was in May 2023 (0.01 minke
whale/km?), however there were too few minke whale recorded to produce an average relative
density estimate over the survey period.

Table 5.8 The Number of Minke Whale Observed in the Survey Area During the Site-specific Surveys.
Data from HiDef (2025).

Year Month ‘ Total
Mar | Apr | May |Jun | Jul | Aug | Sep | Oct | Nov Feb

1 - 1o 12 o o 0o 0 0 0 0 0 |0
2 o 0o o o o 0 o o 0o o o o o

Management Unit

5.1.73 The population estimate for minke whale in the CGNS MU is 20,118 individuals (95% Cl = 14,061
- 28,786; IAMMWG, 2023), of which 10,288 (95% Cl = 6,210 - 17,042) are estimated within the
UK EEZ (IAMMWG, 2023).

SCANS Surveys
SCANS-III

5.1.74 The Proposed Development is located within the SCANS-III survey block R, where there was an
estimated block-wide abundance of 2,498 minke whales (95% Cl = 604 — 6,791) and an
estimated minke whale density of 0.0387 animals/km? (CV = 0.614) in July 2016 (Hammond et
al., 2021).

SCANS-III Surface Densities

5.1.75 Around Scotland the highest densities for minke whale were located around the eastern North
Sea, north of Scotland and the northern Irish Sea. Density estimates modelled using the Lacey
et al. (2022) data from SCANS-II results provide a range of 0.0289 to 0.0305 animals/km? within
the site-specific study area.

SCANS-IV

5.1.76 The Proposed Development is located within the SCANS-IV survey block NS-D, where there was
an estimated block-wide abundance of 2,702 minke whale (95% Cl = 547 — 7,357) and an
estimated density minke whale of 0.0419 animals/km? (CV = 0.594; Gilles et al., 2023).
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SCANS-IV Surface Densities

5.1.77 Similar to Lacey et al. (2022), the highest densities for minke whale were located around the
eastern North Sea, north of Scotland and the northern Irish Sea (Figure 5.4). Density estimates
modelled using the Gilles et al. (2025) data from SCANS-IV results provide a range of 0.0661 to
0.0821 animals/km? with an average of 0.0769 animals/km? within the site-specific study area
(Figure 5.4).
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Other OWFs
Muir Mhor OWF

5.1.78 The Muir Mhor OWF site-specific surveys recorded minke whale on seven occasions, during
spring, summer and autumn months (from April to October), with no sightings in winter months
(November to March). The average absolute density estimate over the 24 months was 0.004
animals/km?, with the peak density recorded in April (2021) at 0.03 minke whale/km? (Stevens
and Sinclair, 2023).

Green Volt OWF

5.1.79 No minke whale were observed during the Green Volt site-specific survey (Royal
HaskoningDHV, 2023).

Minke Whale Summary

5.1.80 Minke whale density estimates collated from various data sources range from 0 minke whale
/km? to 0.0769 minke whale/km? (Table 5.9). The site-specific surveys concluded there were
too few minke whale recorded to produce an average relative density within the site-specific
area. Therefore, it is recommended that the SCANS-IV block wide (0.0419 minke whale/km?;
Gilles et al., 2023) and SCANS-IV modelled density surface (0.0769 minke whale/km?; Gilles et
al., 2025) is brought forward to the quantitative impact assessment.

Table 5.9 Summary Table of the Available Density Estimates for Minke Whale

Source Detail Density Estimate (#/km?)
Site-specific survey Aspen Array Area + 4 km buffer | O
SCANS-IIl (Hammond et al., 2021) | Block R 0.0387
SCANS-III surface density (Lacey et | Grid cell specific densities 0.0289 to 0.0305
al., 2022) Range within Aspen Array Area
(min to max)
SCANS-IV (Gilles et al., 2023) Block NS-D 0.0419
SCANS-IV surface density (Gilles et | Grid cell specific densities 0.0769
al., 2025) Range within Aspen Array Area
(min to max)
Muir Mhor OWF Muir Mhor Array Area + 4 km 0.0300
buffer
Green Volt OWF Green Volt Array Area + 4 km 0
buffer
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Atlantic White-sided Dolphin Overview

5.1.81

5.1.82

5.1.83

5.1.84

Atlantic white-sided dolphin are sighted throughout the year across UK waters, particularly in
the north and north-west coasts of Scotland during the summer months (Paxton et al., 2016).
However, the Scottish Marine Atlas shows that some sightings have been reported in the east
and north-east (Scottish Government, 2011). 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,
2019f).

White-sided dolphin live in cool waters (7-12°C) and mainly occur in offshore waters, along the
outer continental shelf and slope at depths of 100-500 m. However, they may also be frequent
in much deeper, oceanic waters (Leopold and Couperus 1995; Pollock et al. 2000).

The species is often observed in very large groups of up to 1,000 individuals, particularly when
in offshore waters (Reeves et al. 1999). However, smaller subgroups of two to 15 individuals
can often be distinguished within these larger aggregations, further NatureScot note that
white-sided dolphin and white-beaked dolphin form mixed groups which can make
differentiating them difficult (Marine Scotland, 2022). Key prey species of the white-sided
dolphin include poor cod and pouting (Trisopterus spp.), blue whiting, Atlantic mackerel,
myctophids and silvery pout (Hernandez-Milian et al., 2016).

The most recent SCANS survey estimated densities in Scottish waters range from 0 (blocks CS-
F, CS-1, CS-K and NS-D) to 0.0279 (block CS-H) individuals per km? (Gilles et al., 2023). There are
no designated sites for the Atlantic white-sided dolphin within the CGNS MU.

Humpback Whale Overview

5.1.85

5.1.86
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Humpback whale are occasionally sighted in UK as they migrate between winter breeding
grounds off the coast of Africa and feeding grounds around Iceland (Sea Watch Foundation,
2012b). Since the mid-1980s, sightings of humpback whale in the UK have been steadily
increasing, likely due to their population's recovery following the ban on commercial whaling
(JNCC, 2019g). In Scottish waters, humpback whale are most common off the Shetland Isles
and Hebrides but are increasingly present in the northern North Sea (Hague et al., 2020).
Additionally, Marine Scotland (2022) noted an increase in sighting oh humpback whale in the
North Sea from the Firth of Forth north to Shetland. The humpback whale is listed as a species
of Least Concern on the IUCN Red List (Reilly et al., 2008). However, the UK conservation status
of humpback whale is currently unknown due to insufficient data (JNCC, 2019g)

Humpback whale are distributed globally, occurring in tropical, temperate and polar seas (Winn
and Reichley, 1985). They favour waters along the continental shelf and around oceanic islands.
Their distribution is largely dependent on prey availability. Humpback whale in the UK primarily
feed on small schooling fish, such as sandeels, herring, mackerel, capelin, cod and anchovy.
However, large zooplankton also make up part of their diet.
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5.1.87 Humpbacks are usually observed alone or in pairs, with pairs usually consisting of mother and
calf (Reid et al., 2003). Feeding and breeding aggregations of up to five individuals have been
found to occur.

5.1.88 No humpback whale were sighted in the SCANS-III or VI surveys (Hammond et al., 2021; Gilles
et al., 2023). However, 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). There are no
designated sites for the humpback whale in the UK, nor is there a defined MU.

Site-Specific Surveys

5.1.89 Neither Atlantic white-sided dolphin or humpback whale were observed during the two years
of site-specific surveys conducted from April 2023 to February 2025.

Management Unit

5.1.90 The relevant MU for white-sided dolphin is the CGNS MU which has an estimated population
size of 18,128 animals (95% Cl = 6,049 - 54,323) of which 12,293 (95% Cl = 3,891 - 38,841) are
estimated within the UK EEZ (IAMMWSG, 2023). Humpback whale have no defined management
unit in IAMMWG (2023).

SCANS Surveys
SCANS-III

5.1.91 The Proposed Development is located within the SCANS-III survey block R, where there was an
estimated block-wide abundance of 644 white-sided dolphin (95% Cl = 0-2,069) and an
estimated white-sided dolphin density of 0.01 animals/km? (CV = 0.994) in July 2016, however
no humpback whales were recorded (Hammond et al., 2021).

SCANS-III Surface Densities

5.1.92 Llacey et al. (2022) did not provide a modelled density surface for white-sided dolphin or
humpback whale.

SCANS-IV

5.1.93 The Proposed Development is located within the SCANS-IV survey block NS-D, where there
were no white-sided dolphin or humpback whale recorded. However, in the adjacent survey
block NS-E, while no humpback whale were recorded, the estimated abundance for white-sided

dolphin was 11,611 (95% Cl = 3,875 — 21,601), with a density of 0.1775 (CV = 0.383; Gilles et
al., 2023).

SCANS-1V Surface Densities

5.1.94 Gilles et al. (2025) did not provide a modelled density surface for white-sided dolphin or
humpback whale.
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Other OWFs
Muir Mhor OWF

5.1.95 No white-sided dolphin or humpback whale were observed during the Muir Mhor site-specific
survey (Stevens and Sinclair, 2023).

Green Volt OWF

5.1.96 No white-sided dolphin or humpback whale were observed during the Green Volt site-specific
survey (Royal HaskoningDHYV, 2023).

Less Common Species Summary

5.1.97 Neither white-sided dolphin nor humpback whale have been observed in high densities around
the east coast of Scotland, and during the site-specific surveys neither species were recorded.
Both species have also been observed in low densities during other survey data reviewed and
analysed (Table 5.10). Therefore, it is recommended that the latest density estimate from the
SCANS-IV survey is to be used in the quantitative assessment for white-sided dolphin, however
due to an estimate of 0 in block NS-D, the previous SCANS-III Block-R density estimate will be
used in the quantitative assessment. As for humpback whale they will be assessed qualitatively
due to a lack of density estimates.

Table 5.10 Summary Table of the Available Density Estimates for Atlantic White-sided Dolphin and
Humpback Whale

Density Estimate (#/km?)

White-sided Humpback
Dolphin Whale

Site-specific survey Aspen Array Area + 4 km buffer | O 0

SCANS-Ill (Hammond et al., Block R 0.01 0

2021)

SCANS-IV (Gilles et al., 2023) | Block NS-D 0 0

Muir Mhor OWF Muir Mhor Array Area + 4 km 0 0
buffer

Green Volt OWF Green Volt Array Area + 4 km 0 0
buffer
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5.2 Pinnipeds

521

Two pinniped species, harbour and grey seal, are regularly seen within Scottish waters, and
both occur regularly along the east coast of Scotland (SCOS, 2024; Carter et al., 2022). Both
species have been listed as Least Concern on the IUCN Red List (Bowen, 2016; Lowry, 2016).

Grey Seal

Overview

522

523

524

525
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Grey seals are present year-round on the east coast of Scotland and are the more abundant
seal species in this region (Hague et al., 2020). Grey seals are listed as a species of Least Concern
on the IUCN Red List (Bowen, 2016). The UK conservation status for grey seals has been
assessed as favourable with an improving overall trend (JNCC, 2019h).

Grey seals regularly haul-out to rest, breed, and moult. The breeding season for grey seals in
Scotland occurs between August and December, while the annual moult occurs between
December and April (SCOS, 2022). 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. They favour depths up to 100 m, with foraging trips lasting between one and 30 days
(SCOsS, 2019).

The at-sea distribution of grey seals aligns with the presence of gravel or sandy sediments which
provide ideal burrowing habitats for sandeel prey (McConnell et al., 1999). In the central and
northern North Sea, sand eels make up the majority of their diet (Hammond and Wilson, 2016).
However, grey seals have an adaptable and generalist diet, feeding on a variety of prey species
including gadids (especially cod, saithe and ling), flatfish, scorpion fish, pelagic fish and
cephalopods.

The most recent August counts of grey seals at haul-outs within the East Scotland SMU was
1,584 in 2021 to 2023 (SCOS, 2024). This is lower than the 2016-2019 annually averaged count
of 3,683. There is one designated haul-out site for grey seals within the East Scotland SMU, the
Mouth of Ythan Designated Seal Haul-out. In addition, there are two SACs designated for grey
seals within the East Scotland SMU, the Isle of May and Berwickshire and North
Northumberland Coast SAC.
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Management Unit

5.2.6

The Proposed Development is located within the East Scotland SMU, the grey seal estimated
population of the SMU is 6,298 individuals with research having also shown that the population
of the SMU is increasing rapidly at a rate of 5.38% (95% Cl = 3.56 — 7.17; SCOS, 2023) per year.
Whilst the SCOS (2024) indicates a count of 1,584 individuals within the East Scotland SMU,
this number has been scaled due to the estimated 25.15% (95% Cl: 21.45 - 29.07%) of grey
seals expected to be hauled-out during the August surveys. Further, telemetry data of grey
seals has shown the connectivity of surrounding SMUs (Moray Firth and North Coast and
Orkney) with the East Scotland SMU (Carter et al., 2025). Which have both population
estimates of 5,384 individuals for Moray Firth SMU and 34,266 individuals for North Coast and
Orkney SMU (SCOS, 2024).

Site-Specific Survey

527

Grey seal were the only seal species definitively identified during the site-specific surveys.
There was a total of seven grey seals recorded across the two years, alongside seven
unidentified seal species (Table 5.11 and Table 5.12). The maximum number of grey seal
sightings in year one occurred in August 2023 and in year two December 2024, where two grey
seals were recorded respectively. The average density across the two years of site-specific
surveys was 0.004 grey seals/km?.

Table 5.11 The Number of Grey Seals Observed in the Survey Area During the Site-specific Surveys.
Data from HiDef (2025).

1

Year Month Total

Mar | Apr | May | Jun |Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb
- 0 0 1 1 2 0 0 0 0 0 0

0 0 0 0 0 0 0 1 0 2 0 0 3

Table 5.12 The Number of Unidentified Seal Species Observed in the Survey Area During the Site-
specific Surveys. Data from HiDef (2025).

Year
Mar | Apr | May | Jun |Jul | Aug | Sep | Oct | Nov | Dec |Jan | Feb

1

) 1 0 0 2 0 0 1 0 0 1 1 6

2

0 0 0 0 0 0 0 0 1 0 0 0 1

August Haul-Out Counts

5.2.8 The latest haul-out counts for the East Scotland SMU are from 2021 to 2023 recording 1,584
individuals, showing a stable trend (SCOS, 2024).
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Pup production Count

5.2.9 There are five grey seal breeding colonies within the East Scotland SMU, all of which have been
surveyed and some of which include long-term monitoring. These are Craigleith (west of
Edinburgh), Fast Castle (Berwickshire) and the islands of Inchcolm, Inchkeith and May (all in the
Firth of Forth). Across the East Scotland SMU the most recent pup count was conducted
between 2019 and 2023 recording a total of 7,413 grey seal pups (SCOS, 2024). Fast Castle has
seen a drastic increase in the number of pups recorded in surveys, in 1997 a total 236 pups
were recorded compared to the 2019 survey recording 4,499 pups, with an increasing trend of
8.31% per year (SCOS, 2023). It is noted that there is a continued increase in pup production
across all east coast SMUs (Moray Firth, East Scotland, Northeast England, Southeast England)
(SCOS, 2024).

Seal At-Sea Distribution

5.2.10 Grey seal at-sea distribution in Scotland is broad, with higher densities of at-sea grey seals being
predicted around Orkney and the Firth of Forth. There are however reduced concentration
estimates in parts of the Hebrides and the Moray Firth (Figure 5.5). Within the East Scotland
SMU, grey seal at-sea distribution is greatest in and around the Firth of Forth. When using the
Carter et al. (2022) data, the at-sea densities within the Proposed Development are very low.
The expected grey seal density within the site-specific study area is 0.041 grey seal/km?. Carter
et al. (2025) at-sea densities estimated also predicted very low densities within the Proposed
Development, with a grey seal density within the site-specific study area being 0.0195 grey
seal/km?.

Grey Seal Summary

5.2.11 The Proposed Development is located in the East Scotland SMU, which has been in a population
increase of 5.38% per annum. The at-sea distribution predicts the densities of grey seals in the
vicinity of the Proposed Development to be very low (0.0195 grey seal/km?). For the
guantitative impact assessment, the East Scotland SMU population (6,298 grey seals), will be
the relevant population which impacts are assessed against. Further, where impact contours
extend into the North Coast & Orkney SMU population (34,266 grey seals) will be the relevant
population which impacts are assessed against. To quantify the number of grey seals potentially
impacted the Carter et al. (2025) habitat preference maps will be used.
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Harbour Seal

Overview

5.2.12

5.2.13

5.2.14

5.2.15

Harbour seals are resident year-round in Scottish waters, including the east coast of Scotland,
despite being the less abundant seal species in this region (Hague et al., 2020). Harbour seals
are listed as a species of Least Concern on the IUCN Red List (Lowry, 2016). However, the
species has been assessed as having an unfavourable-inadequate conservation status in the UK
(JNCC, 2019i).

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. 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, favouring waters of depths less than 50 m and show
high site fidelity (Bailey et al., 2014; Carter et al., 2022). At-sea movements have been found to
be highly variable between individuals, with foraging strategies potentially being specialised
within regions (Sharples et al., 2012).

Harbour seals have a generalist diet, consisting of a wide range of prey species (Wilson and
Hammond, 2016). These include gadid, poor cod, pouting, sandeel, pelagic fish, flatfish and
cephalopods, all of which appear to be key prey species for harbour seals inhabiting the west
coast of Scotland.

The most recent August count of harbour seals at haul-out sites within the East Scotland SMU
was 276 in 2021 to 2023 (SCOS, 2024). This indicates a 24% decline compared to the 343
individuals counted in the previous survey in 2016. There is one designated haul-out site for
harbour seals within the East Scotland SMU, the Mouth of Ythan Designated Seal Haul-out. In
addition, there is one SAC designated for harbour seals within the East Scotland SMU, the Firth
of Tay and Eden Estuary SAC.

Management Unit

5.2.16

The Proposed Development is located within the East Scotland SMU. Since 1997, harbour seal
numbers in this region have shown a persistent downward trend. According to a recent
assessment (SCOS, 2023), the population since 1997 has been declining at an annual estimated
rate of 4.93% (95% Cl = 6.28 — 9.09). Over the same period, this decline has resulted in a 70%
(95% ClI = 47 — 83) reduction in the overall harbour seal population. This latest population
estimate, which adjusts for seals likely to have been at sea during the surveys, put the total
current population for the East Scotland SMU at just 383 individuals (SCOS, 2024).

Site-specific Survey

5.2.17

No harbour seals were reported during the site species surveys, however there were seven
unidentified seal species recorded, with a peak observed in July 2023, where two unidentified
seal species were reported (Table 5.12).
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August Haul-Out Counts

5.2.18 The distribution of harbour seals within the East Scotland SMU has varied significantly over
time. The population used to be concentrated in the Firth of Tay and Eden Estuary area, leading
to the designation of the SAC in 2005 when approximately 600 adult harbour seals would haul-
out to rest, pup and moult. However, the SAC August haul-out counts have declined by 94%
since 1998, and the latest count was 55 animals in August 2023 (SCOS, 2024). In recent years,
the majority of the East Scotland SMU now haul-out within the Firth of Forth area.

Seal at-Sea Distribution

5.2.19 Harbour seal at-sea distribution in Scotland is mainly around the West of Scotland, however on
the east coast of Scotland higher density areas include the Moray Frith and Firth of Forth (Figure
5.6). Across the East Scotland SMU, harbour seal at-sea distribution is highly coastal, with
highest at-sea usage in the Firth of Forth. When using the Carter et al. (2022) data the at-sea
densities within the proposed development are very low. The expected harbour seal density
within the site-specific study area is 0.000008 harbour seal/km?. Further, Carter et al. (2025)
at-sea densities estimated that there would be no harbour seal within the Proposed
Development.

Harbour Seal Summary

5.2.20 The Proposed Development is located in the East Scotland SMU, which has been in a population
decline since 1997. The at-sea distribution predicts the densities of harbour seals in the vicinity
of the Proposed Development to be 0.000008 harbour seal/km?. For the quantitative impact
assessment, the East Scotland SMU population (383 harbour seals), will be the relevant
population which impacts are assessed against. Further, where impact contours extend into
the North Coast & Orkney SMU population (1,951 harbour seals) will be the relevant population
which impacts are assessed against. To quantify the number of harbour seals potentially
impacted the Carter et al. (2022) habitat preference maps will be used.
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5.3 Sea Turtles

Overview

531

53.2

533

534

535

5.3.6

53.7

Of the six species of sea turtles recorded throughout the north-east Atlantic region, the
leatherback turtle (Dermochelys coriacea) is the only species occasionally encountered in UK
waters (Botterell et al., 2020). Other species which are less frequently encountered include the
loggerhead (Caretta caretta), Kemp’s ridley (Lepidochelys kempii), olive ridley (Lepidochelys
olivacea), green (Chelonia mydas) and hawksbill (Eretmochelys imbricata) turtles (Botterell et
al., 2020).

Satellite tracking studies have revealed that leatherback turtles have an extensive range across
the North Atlantic and are highly migratory (Bailey et al., 2012). Leatherback turtles are the
most frequently recorded sea turtle species in the UK and Irish waters. Between 2002 and 2022,
the majority of sighing occurred in England (247 records), followed by Ireland (232), Wales
(121), Scotland (114), as well as several in the Isle of Man, Channel Islands and in offshore
waters (Botterell et al., 2020; Penrose and Westfield, 2023).

Leatherback turtles” nest on tropical and subtropical beaches, undertaking extensive
migrations before returning to nesting sites every two to four years (Botterell et al., 2020).
Upon hatching, juvenile turtles move into warm coastal waters before migrating offshore. They
then develop within oceanic habitat, dispersing through the North Atlantic gyre and eventually
moving into the eastern Atlantic waters via oceanic currents that may aid their passage into
European waters (Botterell et al., 2020).

Their diet primarily consists of jellyfish, especially large barrel jellyfish (Rhizostoma sp.), along
with siphonophores and occasionally octopus (Houghton et al., 2006).

Leatherback turtles, although uncommon, are present seasonally, with more sightings and
strandings occurring over summer and autumn (between June and October; Botterell et al.,
2020), and particularly in August (Penrose et al., 2022).

The observed time lapse in peak records of live and dead sightings suggests that leatherback
turtles move into British and Irish waters from the OSPAR Region V Wider Atlantic MU and the
high-use areas of Bay of Biscay and Iberian Peninsula, passing further north across the Irish Sea
(Botterell et al., 2020). Whilst it is possible that the site-specific study area and surrounding
waters form part of this species’ migratory route, the majority of sighting for leatherback turtles
around Scotland are in the west and northern regions, reducing the likelihood of individuals
being sighted in the site-specific area.

There are no protected sites for marine turtles in UK waters.

Site-specific Surveys

5.3.8 Nosea turtles were observed during the two years of site-specific surveys conducted from April
2023 to February 2025.
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Regional Surveys

5.3.9

5.3.10

53.11

Leatherback turtles have been recorded within UK waters, though become less common in
northern latitudes (Weir, 2001). There have been 38 sightings of leatherback turtles reported
in Scotland between 2010 and 2022 (Penrose and Westfield, 2023), with 10 of these being
made near the Proposed Development or around Moray Firth (NBN Atlas, 2023). In 2021, live
turtles were mostly frequently sighted off the west of Scotland, Wales, and south-west England.
The most recent sighting of a leatherback turtle in Scottish waters was August 2021, observed
from Trumpian Head, Lewis.

Across the UK and Ireland, a total of 1,683 leatherback turtles (79.7% alive) were recorded
using sightings, strandings and capture records between 1910 and 2018 (Botterell et al., 2020).
Botterell et al., (2020) observed a decadal trend of records for leatherback turtles increasing
between 1910 and peaking in the 1990s, from which it then declined.

Between 2013 and 2023, SMASS recorded a total of 16 leatherback turtle strandings and one
stranding involving an unidentified marine turtle species in Scotland. The leatherback
strandings included five in 2014, one in 2016, five in 2017, one each in 2018 and 2019, and
three in 2021. An unidentified marine turtle was recorded in 2013. Of those strandings for
which location has been reported, four occurred in west Scotland, one in the north-west, one
in the north-east and two in east Scotland.

Summary

5.3.12
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There is very little information on the population trend and assessment of leatherback turtles
in Scotland and the broader UK. From the available data, leatherback turtles are present in low
numbers in Scottish waters. However, they are most frequently observed in the west and
northern regions and are unlikely to be observed in the site-specific area. Therefore,
leatherback turtles have not been included in the assessment.
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5.4 Basking Sharks

Overview

54.1

5.4.2

5.4.3

Basking sharks are the largest fish species in the North Atlantic, capable of reaching lengths of
up to 12 metres. They are long-lived animals, with some species estimated to live up to 100
years. Males are believed to reach sexual maturity between 12 and 16 years of age, while
female mature later between 16 and 20 years. Breeding is thought to occur in early summer,
with gestation periods ranging from one to three and a half years (Wilson et al., 2020).
However, basking shark mating has never been directly observed, and breeding location remain
unknown. The species is currently listed as ‘Endangered’ on the IUCN Red List (Rigby et al.,
2021) and is afforded legal protected under Schedule 5 of the Wildlife and Countryside Act
(1981), Countryside Rights of Way Act (2000) and the Nature Conservation (Scotland) Act
(2004).

Basking sharks are obligate ram feeders using their gill rakers to extract zooplankton from the
water as they swim (Wilson et al., 2020). They are frequently associated with oceanic fronts,
likely due to higher concentration of prey. Seasonal migrations see them move from the
western English Channel in spring to the west coast of Scotland, where they remain through
summer and early autumn before moving offshore during the winter months (Sims et al., 2003;
Solandt and Chassin, 2013).

Although their full migratory pattern remains uncertain, basking sharks are regular seasonal
visitors to Scottish waters, particularly from spring through autumn, where they are believed
to both feed and potentially breed (Fugro, 2021). Sightings are most common around the
western coast of Scotland (Witt et al., 2016; 2019), with occasional sightings in the Moray Firth
(Witt et al., 2012; NatureScot, 2020b), albeit at a significantly lower frequency compared to the
west coast (Paxton et al., 2014; Witt et al., 2016). Basking sharks are also recorded along the
western English Channel (Cornwall Wildlife Trust, 2020). Rising sea temperatures are thought
to have contributed to an expansion of their range, with more northerly sightings being
recorded, including off Shetland, Orkney, the Norwegian coast, and across part of the northern
North Sea (Bloomfield and Solandt, 2008; Solandt and Ricks, 2009).

Site-specific Surveys

5.4.4  No basking sharks were observed during the two years of site-specific surveys conducted from
April 2023 to February 2025.
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According to the NBN Atlas (2025) there have been several sightings within the area of the
Proposed Development. However, these sightings records range from as recent as 2023, with
an individuals recorded off the coast of Fraserburgh in August 2023 to as far back as a sighting
in 1988, which was offshore from Peterhead. Historic records show fewer sightings along the
coast from Dundee to Peterhead (where the Proposed Development is situated) compared to
the records from Lossiemouth to Nairn and back out to Dornoch on the east coast.
Nevertheless, the sightings on the Scottish east coast according to the NBN Atlas are still
significantly less than those on Scotland’s west coast.

The Shark Trust (2024) annual reports note a total of 127 basking shark sighting reports
between 2020 and 2024, accounting for 390 individual sharks recorded. The majority of
sightings are around the west coast of the UK and Ireland, with 130 individual sharks reported
from these regions (115 in Ireland, 10 in the Hebrides and western Scotland and 5 in the south-
west of England), with the remaining 16 reported elsewhere around the UK (Shark Trust, 2024).

A study carried out by Austin et al. (2019) indicated the east coast of Scotland could provide a
suitable habitat for basking sharks, and whilst records indicate sightings of basking sharks in the
region the authors do note that it is not considered an aggregation hotspot for the species at
current. Austin et al. (2019) also displayed sighting densities based on historic records around
the UK coast, with the region the proposed development located having density record of less
than 0.01 (0.003910 — 0.008564) records/km?. Findings for the east coast of Scotland indicate
that it is a region already frequented by basking sharks, albeit in small numbers, or it could be
a potential area for future population as the north-east Atlantic basking shark population
recovers from past exploitation.

Pikesley et al. (2024) further analysed 33 years’ (1987 to 2020) worth of records from the
basking shark watch database from around the UK. Within Scotland (which excluded the sea of
Hebrides MPA) a total of 2,291 surface sightings were reported, however when the Sea of
Hebrides MPA were included the total surface sightings rose to 3,980 records (1,689 within the
Sea of Hebrides MPA). Utilising this data, 50 x 50 km grid basking shark density maps were
produced around the UK for various years (1987 to 1992, 1993 to 1999, 2000 to 2006, 2007 to
2013 and 2014 to 2020), whilst not every year indicated a density of basking sharks within the
Proposed Development area, those that did, indicated a maximum density of 0.01 basking
sharks/km?. Records indicate the most likely occurrence of basking shark sightings in Scotland
being during the months of May to September, peaking in August, compared to the rest of the
year, October to April (Pikesley et al., 2024).
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Summary

5.4.9 Thereis little information on the population trend and assessment of basking sharks in Scotland
and the broader UK (NatureScot, 2020b). Additionally, despite basking sharks being present in
low numbers in east Scottish waters, there have been sightings on the north-east coast of
Scotland as well as historic records of basking sharks within the vicinity of the Proposed
Development, combined with the modelled habitat suitability of the region there is possibility
of this receptor being impacted via the Proposed Development. Therefore, as a precautionary
measure basking sharks will be included for further assessment. Although it is noted that
density estimates on the east coast, in general, are much lower compared to those of western
Scotland (Witt et al., 2016; 2019), with densities reported to be 0.01 basking sharks/km? or less
along Scotland’s east coast. Basking sharks will be assessed qualitatively due to the uncertainty
of density estimates.
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6 Summary

6.1.1 The site-specific surveys combined with a review of other available data sources indicates the
presence of ten marine mammal species which are possibly present within the area of the
Proposed Development. Whilst the less common species, which include the white-sided
dolphin, humpback whale and basking shark are not expected to be present in high densities,
they could be present, hence will be assessed within the impact assessment. Further, sea
turtles have been scoped out of any further assessment. Table 6.1 outlines each species
reviewed within this report, alongside the most relevant density estimates available for
applicable species.

Table 6.1 Species, MU Size and Density Estimate Recommended for use in the Quantitative Impact
Assessment for the Proposed Development

Species MU Refence UK MU Density Density Reference
population  Reference  (#/km?)
Population
Derived from SCANS-
0.5444 IV density surfaces
(Gilles et al., 2025)
Harbour
. NS 346,601 159,632 SCANS-IV Survey Block
porpoise 0.5985 NS-D (Gilles et al.,
2023)
0.2510 Site-specific DAS
0.116 (within 2 | Calculated from
km of the Cheney et al. (2024)
coast),
CES 226 0.0023 SCANS-III Survey Block
(beyond) NS-D (Hammond et
Bottlenose al., 2021)
. 0.001 Derived from SCANS-
dolphin )
IV density surfaces
(Gilles et al., 2025)
GNS 2,022 1,885
0.0023 SCANS-III Survey Block
NS-D (Hammond et
al., 2021)
Derived from SCANS-
0.2047 IV density surfaces
(Gilles et al., 2025)
White.-beaked 43,951 34,025 0.0799 SCANS—Iy Survey Block
dolphin NS-D (Gilles et al.,
CGNS 2023)
0.009 Site-specific DAS
SCANS-IV Survey Block
Risso’s dolphin 12,262 8,687 0.0702 NS-E (Gilles et al.,
2023)
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Species

MU Refence
population

UK MU
Reference

Density
(#/km?)

APEMGroup
Density Reference

Population
Calculated Aspen
0.0013 Array Area (Waggitt et
al., 2019)
Derived from SCANS-
0.0769 IV density surfaces
) (Gilles et al., 2025)
Minke whale 20,118 10,288 0.0419 SCANS-IV Survey Block
NS-D (Gilles et al.,
2023)

_ . SCANS-III Survey Block
Atlantic white- 18,128 12,293 0.0100 R (Hammond et al.,
sided dolphin 2021)

Humpback Quialitative assessment
whale
East 0.004 Site-specific DAS
Scotland | 6,298 ?é(:iiie” Carter et al. (2025)
SMU .
Grey seal specific)
North 0.03292
Coast & (Grid-cell
Orkney 34,266 specific)
SMU
East 0.000008 Carter et al. (2022)
Scotland | 383 (Grid-cell
SMU specific)
Harbour seal North 0.00000014
Coast & (Grid-cell
Orkney 1,951 specific)
SMU
Sea turtle Scoped out from further assessment
Basking shark Qualitative assessment
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7 Other Data Sources Examined

7.1 The JCP Phase Il Analysis

JCP Phase Il

7.1.1

7.1.2

7.1.3

The JCP Phase Il incorporates 38 data sources (including SCANS-I and SCANS-II) between 1994
and 2010, covering more than 1.05 million km of survey effort (Paxton et al., 2016). The primary
aim was to assess both the spatial and temporal patterns of abundance across seven cetacean
species: bottlenose dolphin, common dolphin, harbour porpoise, minke whale, Risso’s dolphin,
white-beaked dolphin and white-sided dolphin.

The analysis generated seasonal abundance estimates relevant to marine spatial planning and
offshore industry assessment. Using density surface models, species densities were predicted
across a grid resolution of 25 km?for a single day in each season, in each survey year. To reflect
seasonal variation, the data were divided into four seasonal abundance estimates winter
(January - March), spring (April - June), summer (July - September) and autumn (October -
December).

Given the age of the JCP Phase Ill dataset and evolving population dynamics, this data is
considered to be outdated and less robust. Combined with reliance on more recent SCANS
surveys (which is recommended by the author “Surveys specifically designed for large-scale
abundance estimation, such as SCANS, should produce more reliable estimates of abundance
over a wide area for a particular time than those given here, and should be used in preference
where possible”) the JCP Phase Il data will not be considered further in this baseline report.

JCP Data Analysis Tool

7.1.4

7.1.5

79 of 92

The JCP Phase Ill Data Analysis Product (JNCC, 2016) released by JNCC in 2017, enabled users
to extract cetacean abundance estimates from the summer of 2007 —2010. The code originally
developed by Charles Paxton and later modified by JNCC, to allow users to generate species
abundances for custom defined spatial areas. The JNCC modifications were made to include
abundance estimates that are scaled to the SCANS-III results.

Despite the utility, this dataset comes with notable limitations. Primarily, much of the data is
between 10 and 26 years old, and thus does not reflect current densities or recent
anthropogenic influences, coupled with the fact that average density estimates are from the
summer of 2007 to 2010, which are not representative of densities of any other time of the
year. Furthermore, the JCP database covers a relatively poor temporal and spatial range, and
the authors caution that the output should be viewed as indicative trends rather than precise
representations of current distribution. Factors such as irregular survey effort, temporal gaps,
and variations in data quality reduce the confidence in estimates. Moreover, the tool is not
suitable for short-term monitoring or small-scale assessment (e.g. areas smaller than 1,000
km?) due to issues pertaining to data standardisation (such as corrections for undetected
animals and potential biases), across different methodologies resulting in assumptions that had
to be made when calculating detection probability.

ASPEN OFFSHORE WIND FARM

@OLE®®

Revision: 01



QO e GoBe

In summary, due to the age and limitation of the dataset and the availability of more robust,
up to date sources, the JCP Data Analysis Tool will not be used in this baseline report.

Porpoise High Density Areas

7.1.7

7.1.8

An extensive review of 18 years’ worth of harbour porpoise data across the UK from 1994 to
2011 held in the JCP database was conducted by Heindnen and Skov (2015). The goal was to
identify areas of high harbour porpoise densities that could inform conservation efforts,
including SAC designation. To account for seasonal and effort related variability, survey data
was grouped into three periods 1994 - 1999, 2000 - 2005 and 2006 — 2011, and further
subdivided into summer (April - September) and winter (October - March).

There is however limitation to this data set, not only is the data considered to be out of date,
but the authors also note “due to the uneven survey effort over the modelled period, the
uncertainty in modelled distributions vary to a large extent”, as well as the modelling
uncertainties being higher during the winter analysis (Heindnen and Skov, 2015). As a result,
with the availability of more reliable and recent data available, this data source will not be
considered further in this baseline report.

Spatially Indexed Adjusted Densities

7.1.9

7.1.10

7.1.11

7.1.12

In response to the Marine (Scotland) Act 2010, the Marine Directorate initiated the Scottish
MPA project to develop a cohesive network of MPAs throughout Scottish waters (Scottish
Parliament, 2010). A primary objective of this initiative was to identify regions of ecological
importance which are consistently used to host significant concentration of four priority
megafauna species Risso’s dolphin, white-beaked dolphin, minke whale and basking shark
(Paxton et al., 2014).

To support the MPA site selection process, Paxton et al. (2014) compiled survey data collected
between 1994 and 2012 to create a spatially indexed, seasonally averaged density map. These
modelled density surfaces aimed to highlight areas of persistently high occurrence of the target
species, offering a quantitative foundation for advising MPA designation. The dataset provided
absolute seasonal density estimates, averaged across all seasons to reflect long-term pattern
of habitat use.

The data set is however constrained by significant spatial and temporal inconsistencies in
survey effort. Many areas received limited or no cover, and the timing and frequency of surveys
varied considerably between seasons and years. Furthermore, there was minimal overlap in
space and time across differing datasets reducing the robustness of any patterns identified.
Corrections applied for availability bias were based on limited data, and for most species
(expect harbour porpoise) the models were considered to have limited reliability.

As a result, these results are considered to be less robust than alternative spatio-temporal
models available for the same region and therefore will not be considered further in this
baseline report.
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7.2 ECOMMAS

7.2.1

7.2.2

7.2.3

Established in 2013, the ECOMMAS project consist for 30 PAM stations deployed along
Scotland’s east coast. These stations are equipped with C-PODs (Chelonia Ltd, 2014) to record
echolocation clicks of dolphin and harbour porpoise. Some stations are also fitted with
broadband receptors which capture a broader range of underwater acoustic signals, including
ambient noise and dolphin vocalisations.

Data collected via C-PODs can be used to infer the relative presence and activity of dolphin and
porpoise near the monitoring sites. However, the methodology does not support direct
estimation of population densities. Additionally, the analysis software is unable to distinguish
between different dolphin species, thereby limiting the data’s usefulness for specific-specific
assessments.

Given these limitations, the ECOMMAS dataset will not be considered further in this baseline
report.
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