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1. Introduction

1.1. Project Background

Thistle Wind Partners Limited (TWP) (the Applicant) has created Bowdun Offshore Wind Farm
Limited specifically for the purpose of developing the Bowdun Offshore Wind Farm (OWF)
Project (hereafter referred to as ‘the Project’). As part of the Crown Estate Scotland ScotWind
Leasing process, Bowdun Offshore Wind Farm Limited were identified as successful bidder
and awarded an option agreement located within the E3 Leasing Zone. The Bowdun OWF
Project has an estimated 1 GW capacity.

The Project is located to the east of the Aberdeenshire coast, Scotland, with the Array Area
located approximately 38 kilometres (km) off the Aberdeenshire coast. The offshore
components of the Project, namely the Offshore Generation Assets and the Offshore
Transmission Assets, are hereafter termed as the ‘Proposed Development’ to which this
document relates.

A number of geotechnical survey activities are required prior to the construction of the
Proposed Development. The purpose of these surveys is to ascertain the physical properties
of the seabed and geology, such as soil bearing capacity, in order to assist in engineering the
design layout of the turbines. A description of the proposed activities is detailed in Section 2.

Ahead of any geotechnical surveys, the need for a European Protected Species (EPS) and/or
Basking Shark Licence must be considered as follows:

TWP has commissioned APEM to prepare this EPS and Basking Shark Risk Assessment, to
provide the necessary information to support an EPS and Basking Shark Licence application
where required. The geotechnical surveys will occur within the inshore waters (within 12
nautical miles (nm) of the coast) as well as the offshore waters (outwith the 12 nm of the
coast). Therefore, this Risk Assessment supports any licence requirements for both areas, and
will be submitted to Marine Directorate — Licencing Operations Teams (MD-LOT).
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1.2. European Protected Species

All species of cetacean (whale, dolphin and porpoise) occurring in UK waters are listed in
Annex IV of the Habitats Directive (European Commission Directive 92/43/EEC on the
Conservation of Natural Habitats and of Wild Flora and Fauna), and are referred to as EPS.
Species qualifying as EPS are recognised as species of community interest in need of strict
protection, as directed by Article 12 of the Directive (European Commission, 2007).

1.2.1. Inshore Habitats Regulations

Within the inshore regions (Scottish territorial waters out to 12 nm), EPS are protected under
the Conservation (Natural Habitats, &c.) Regulations 1994 (as amended) (hereafter referred
to as ‘the Inshore Habitats Regulations’). Regulation 39(1) of the Inshore Habitats Regulations
makes it an offence, with certain exceptions, to:

e Deliberately or recklessly capture, injure or kill a wild animal of an EPS;
e Deliberately or recklessly:

o Harass a wild animal or group of wild animals of an EPS;

o Disturb such an animal while it is occupying a structure or place which it uses
for shelter or protection;

Disturb such an animal while it is rearing or otherwise caring for its young;
Obstruct access to a breeding site or resting place of such an animal, or
otherwise to deny the animal use of the breeding site or resting place;

o Disturb such an animal in a manner that s, or in circumstances which are, likely
to significantly affect the local distribution or abundance of the species to
which it belongs;

o Disturb such an animalin a manner that is, or in circumstances which are, likely
to impair its ability to survive, breed, or reproduce, or rear or otherwise care
for its young; or

o Disturb such an animal while it is migrating or hibernating.

Further protection is afforded through an additional disturbance offence given under
Regulation 39(2) which states:

“..it is an offence to deliberately or recklessly disturb any dolphin, porpoise or whale
(cetacean)”.

It is important to note that, within 12 nm, disturbance of an individual of an EPS is an offence.

December 2025 v5 Page 3
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1.2.2. Offshore Habitats Regulations

Protection for EPS within Scottish offshore waters (12 nm to 200 nm) is provided under the
Conservation of Offshore Marine Habitats and Species Regulations 2017 (hereafter referred
to as ‘the Offshore Habitats Regulations’).

Regulation 43(1) of the Offshore Habitats Regulations makes it an offence, with certain
exceptions, to:

e Deliberately or recklessly capture, injure or kill any wild animal of an EPS;
e Deliberately or recklessly disturb wild animals of any such species;

e Deliberately take or destroy the eggs of such an animal; or

e Damage or destroy a breeding site or resting place of such an animal.

Regulations 43(2) of the Offshore Habitats Regulations states that disturbance of animals
includes any disturbance which is likely:

e To impair their ability to survive, to breed or reproduce, or to rear or nurture their
young; or in the case of animals of a hibernating or migratory species, to hibernate or
migrate; or

e To affect significantly the local distribution or abundance of the species to which they
belong.

Outside of 12 nm, the extent of legislative protection against injury is the same as afforded
within 12 nm; however, the definition of disturbance outside of 12 nm does not extend to
individual animals. Therefore, outside of 12 nm, a disturbance offence would arise from the
disturbance of a significant group of animals, not just an individual.

1.2.3 Disturbance of an EPS

Whether or not an activity could cause disturbance depends on the nature of the particular
activity and the impact on the particular species. Marine Scotland (2014) advise that the
following matters should be taken into account when considering what constitutes
disturbance:

e ‘Disturbance’ in Article 12(1) (b) should be interpreted in light of the purpose of the
Habitats Directive to which this Article contributes. In particular, Article 2(2) of the
Directive provides that measures taken pursuant to the Habitats Directive must be
designed to maintain or restore protected species at Favourable Conservation Status
(FCS);

e Article 12(1)(b) affords protection specifically to species and not to habitats;

e The prohibition relates to the protection of ‘species’ not ‘specimens of species’;
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e Although the word ‘significant’ is omitted from Article 12(1)(b) in relation to the
nature of the disturbance, that cannot preclude an assessment of the nature and
extent of the negative impact and ultimately a judgement as to whether there is
sufficient evidence to constitute prohibited ‘disturbance’ of the species;

e Itisimplicit that activity during periods of breeding, rearing, hibernation and migration
is more likely to have a sufficient negative impact on the species and constitute
prohibited ‘disturbance’ than activity at other times of the year;

e Article 12(1)(b) is transposed into domestic legislation by the [Inshore] Habitats
Regulation 39(1) and 39(2). Therefore, when considering what constitutes
‘disturbance’, thought should be given to Habitats Regulation 39(1)(b) which provides
a number of specific circumstances where an EPS could be disturbed, and which can
potentially have an impact on the status of the species; and

e Disturbance that could be considered an offence may occur in other circumstances
and, therefore, be covered under Habitats Regulation 39(2).

Marine Scotland (2020) advise that while the likelihood of acute injury can be relatively easy
to determine, disturbance is not so straightforward. Therefore, assessments of potential
disturbance will need to be based on a number of factors including:

e The spatial and temporal distribution of the animal in relation to the activity;

e The duration of the activity;

e Any behaviour learned from prior experience with the activity;

e Similarity of the activity to biologically important signals (particularly important in
relation to activities creating sound); and

e The motivation for the animal to remain within the areas (e.g., food availability).

As sound can cause disturbance to cetaceans, any application for an EPS licence will require
detailed information on the source level of the sound and its frequency. Where there is the
possibility for disturbance to any individual EPS to occur, an EPS Risk Assessment must be
carried out and the need for an EPS Licence determined.

For offshore waters, under the Conservation of Offshore Marine Habitats and Species
Regulations 2017, disturbance must occur to animals such that their ability to survive, breed
or rear or nurture their young would be compromised.

1.2.4 Determining the Requirement for an EPS Licence
Where there is potential for an activity to cause an offence to EPS, it is necessary to assess
the likelihood of an offence and determine whether an EPS Licence is required before an

activity takes place. The need for an EPS Licence will be determined by MD-LOT as the
licensing authority (for purely marine species), with advice from NatureScot, utilising the
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findings of the Risk Assessment. The findings from the assessment presented in this document
are designed to support the decision-making process regarding the requirement for an EPS
Licence, where granting of an EPS Licence depends on the following three tests:

e That the licence is to be granted for one of the purposes specified in the Regulations;

e That there are no other satisfactory alternatives to the activity proposed; and

e That the licensing of the activity will not be detrimental to the maintenance of the
population of the species concerned at an FCS.

1.3 Basking Shark

Basking sharks (Cetorhinus maximus) are listed on Schedule 5 of the Wildlife and Countryside
Act (WCA) 1981, which applies out to 12 nm. This Act prohibits the killing, injuring or taking
by any method of those wild animals on Schedule 5. Furthermore, under Regulation 9(4),
basking shark are protected from intentional or reckless disturbance.

1.3.1 Determining the Requirement for a Basking Shark Licence

Where there is potential for an activity to cause an offence to basking shark, it is necessary to
assess the likelihood of an offence and determine whether a Basking Shark Licence is required
before an activity takes place. The need for a Basking Shark Licence will be determined by
MD-LOT as the licensing authority, with advice from NatureScot, based on findings from the
Risk Assessment. The granting of a Basking Shark Licence is dependent on the same three
tests required for granting of an EPS Licence.
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2. Description of Proposed Activities

2.1. Location

The proposed geotechnical activities will take place within the boundaries of the Proposed
Development, covering both the Array Area and Export Cable Corridor (ECC) (Figure 1). For
the purposes of the Risk Assessment, this area is hereafter referred to as the Geotechnical
Survey Area.

The proposed geotechnical survey activities will have a small footprint (between 0.05-0.79 m3
per sampling location), with a total number of 276 sampling locations across the Geotechnical
Survey Area.

The proximity of the Geotechnical Survey Area to designated sites is discussed in Section 7.1.
2.2. Survey Techniques

The proposed geotechnical survey activities will include the following equipment, which are
described further in Table 1:

e Borehole drilling;

e Cone Penetration Tests (CPT);
e Seismic CPT;

e Vibrocoring; and

e Ultra Short Baseline (USBL).

The noise produced by geotechnical equipment varies in relation to the method used and the
substrate being sampled. Where available, source levels and frequency values have been
presented in Table 2 based on the worst-case parameters from the equipment specifications
provided by the potential survey contractors. Where these were not available, information
from the literature has been used, and the worst-case parameters presented. None of the
equipment used during the proposed geotechnical survey activities will exceed the source
levels assessed within the Risk Assessment.
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Table 1 Proposed geotechnical survey activities

Description
A borehole is a method of drilling into the seabed to recover samples and enable downhole geotechnical testing to be
completed. A drilling head is lowered to the seabed via a drill string and potentially stabilised using a seabed frame if required.
The drill string is then rotated to commence boring. Tools are lowered into the drill string to recover samples or conduct insitu
soil testing such as downhole CPTs. Downhole geophysical tools will be used post completion of the borehole for further data
collection.

CPTs are a method for measuring the soils strength and stiffness parameters using a rod-shaped tool whose end has the shape
of a cone with a known apex angle (e.g. 60 degrees) which is pushed at a constant speed into the soil. CPTs can be performed
in seabed mode, down-hole mode or as a Seismic CPT.

Vibrocore is a method of collecting un-consolidated seabed samples. A vibrocorer is lowered onto the seabed, position and
depth are noted, after which the vibrocoring process is started. Upon refusal or at target depth, the stop condition is recorded
and the vibrocorer is recovered on deck where the recovery rate is measured.

USBL systems are used to determine the position of subsea survey items, including Remotely Operated Vehicles, towed
sensors etc. A USBL system consists of a small transducer array, which is mounted under a ship, and a transponder attached to
the subsea unit. An acoustic pulse is transmitted by the transducer, which travels through the water and is detected by the
shipboard transducer on an onboard computer, which calculates the time from the transmission of the initial acoustic pulse
until the reply is detected and is measured by the USBL system. This is converted into a range and bearing, and thus the
position of the subsea unit/sampling equipment is determined. These systems can either be used continuously or
intermittently through the operation they are supporting. This survey technique does not interact with the seabed.
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Table 2 Indications of noise levels and frequency levels of the proposed geotechnical survey activities

Method / Source Level (SPLpeak, in dB re 1 pPa at 1 m) Frequency (Hz)
equipment Worst case value Reference Worst case value Reference
Borehole 142-145 Erbe and Peterson (2017) 30-2,000 Erbe and Peterson (2017)
CPT 128-172 Erbe and Peterson (2017) 20-2,400 Erbe and Peterson (2017)
Vibrocore 180-190 BOEM (2019) 20-1,000 BOEM (2019)
Sonardyne Ranger 2
USBL 200 Sonardyne Ranger 2 HPT7000 20,000-34,000 HPT7000
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2.3. Timing and Duration

All geotechnical survey activities are scheduled to take place from January 2026 to December
2026 inclusive (approximately 11 months). This proposed survey period accounts for
contingency time to allow for unforeseen delays, including any potential downtime. The
maximum duration of operations relevant to this EPS licence application (within the 12nm
zone) will be 44 days, excluding weather downtime.

The proposed geotechnical surveys will be short in duration, generally no more than a few
days per location depending on conditions encountered. Therefore, the duration of the effect
at any one location will be short and over a very localised area compared to the total
Geotechnical Survey Area.

As the exact timing and duration of the surveys are yet to be determined, this Risk Assessment
considers the potential for an offence in all seasons and, where seasonal variation relevant to
critical life-history stages of an EPS and basking shark are known, the worst-case scenario is
assessed.

2.4. Survey Vessels

To undertake the proposed geotechnical survey activities, a maximum of four vessels will be
mobilised at any one time within the Geotechnical Survey Area.

The specific type of vessel(s) to be used has not yet been determined. However, geotechnical
surveys generally employ vessels ranging from approximately 55-90 m in length. A range of
vessel types may be used to undertake the proposed geotechnical survey activities, though it
is anticipated that any vessel would have dynamic positioning, and would use a USBL.

During the proposed geotechnical survey activities, the vessel will be stationary or moving at

very slow speeds (e.g., 1-2 knots). Outside of survey activities, the vessel will move at typical
transit speeds of 8 up to 10 knots.
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3. Baseline

This section outlines the presence and usage of the Geotechnical Survey Area by EPS and
basking sharks.

3.1. Cetaceans

As listed in Annex IV of the Habitats Directive, all cetacean species are of community interest
in need of strict protection as EPS. A total of 19 cetacean species have been recorded in UK
waters (Reid et al., 2003). Of these 12 cetacean species have been recorded off the east coast
of Scotland (Reid et al., 2003; Hammond et al., 2017), comprising:

e Harbour porpoise (Phocoena phocoena);

e Bottlenose dolphin (Tursiops truncatus);

e White-beaked dolphin (Lagenorhynchus albirostris);
e Killer whale (Orcinus orca);

e Risso’s dolphin (Grampus griseus);

e Fin whale (Balaenoptera physalus);

e Sperm whale (Physeter microcephalus);

e Humpback whale (Megaptera novaengliae);

e Long-finned pilot whale (Globicephala melas);

e Atlantic white-sided dolphin (Lagenorhynchus acutus);
e Minke whale (Balaenoptera acutorostrata); and

e Short-beaked common dolphin (Delphinus delphis).

Of these, harbour porpoise, bottlenose dolphin, white-beaked dolphin, Atlantic white-sided
dolphin and minke whale regularly occur within the central North Sea (Reid et al., 2003; Gilles
et al., 2023), in which the Geotechnical Survey Area is located. These species therefore may
be exposed to the proposed geotechnical survey activity and could be at risk of an offence.
The following section provides a summary of these species.

As part of the assessment, there is a need to consider the potential impact to the species’
FCS. In order to determine this, the number of animals that could be at risk of an offence are
considered in the context of their reference population size (Table 3). The Small Cetaceans in
European Atlantic waters and the North Sea (SCANS) IV aerial and ship-based surveys have
generated density estimates of cetaceans across European Atlantic waters (Hammond et al.,
2021; Gilles et al., 2023), and the values for the relevant survey block NS-D that overlaps the
Geotechnical Survey Area have been used in this Risk Assessment. The information on
reference population size has been drawn from the species-specific cetacean Management
Units (MUs) (IAMMWSG, 2023) which overlap with the Geotechnical Survey Area.
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Bottlenose dolphins and Atlantic white-sided dolphins, however, were not assigned density
estimates in SCANS-IV survey block NS-D due to low occurrence of sightings (Table 3). For
bottlenose dolphins, this reflects their inshore and coastal distribution in the region and
limited detection in the SCANS-IV survey. In contrast, Atlantic white-sided dolphins are largely
an offshore species, and although sightings within Block NS-D are low, SCANS-derived
densities are considered sufficient to represent their distribution in the Geophysical Survey
Area. Consequently, no additional density derivation is required for Atlantic-white sided
dolphins.

For bottlenose dolphins, there are two relevant MUs for this assessment: the Coastal East
Scotland (CES) MU (for operations within 12 nm) and the Greater North Sea (GNS) MU (for
operations beyond 12 nm; IAMMWG, 2023; Table 3). Whilst this lack of sightings is accepted
for the GNS MU give its wide occurrence, the proposed geotechnical activities within the
inshore operations are expected to occur within 2 km of the coastal buffer typically utilised
by species therefore a density estimate should be calculated in order to determine the
number of animals that could be at risk.

The primary survey method for bottlenose dolphin within the CES MU is photo-identification.
Whilst these surveys provide robust estimates of population size, they are not suitable for
spatially explicit density calculations. The most recent site condition monitoring report
provides an estimated population of 226 bottlenose dolphins (95% Cl: 224-268) within the
CES MU, based on data from 2022 (Cheney et al., 2024), with approximately 52% (118
individuals) occurring within the southern portion of the CES MU (Arso Civil et al., 2021).
Following NatureScot (2025) advice, to derive a density relative to the Geotechnical Survey
Area within the CES MU, this portion of the population (118 individuals) is divided by the area
bounded by the 2-20 m depth contour between Peterhead and the Farne Islands. This
produces an approximate density of 0.197 individuals/km?2, accounting for the fact that
highest densities occur in nearshore waters.

This density estimate is used in the EPS Risk Assessment to provide a precautionary
representation of potential exposure of CES bottlenose dolphins to the proposed
geotechnical survey activities. It is acknowledged that the population is not evenly distributed
and group sizes can vary; however, this method follows NatureScot (2025) consultation advice
and represents the most practical approach in the absence of spatially explicit nearshore
density data.
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Table 3 Density and Management Unit population estimates for the regularly occurring cetaceans off the north-east coast of Scotland

Cetacean General Distribution
Individuals can be found
Harbour in nearshore and
porpoise offshore waters
throughout the North Sea
The coastal east Scotland
population is
Bottlenose predominantly founc.l in
) nearshore areas, whilst
dolphin )
other populations are
found in deeper offshore
areas
White- .
Predominantly an
beaked offshore species
dolphin P
Atlanti
a.n ¢ Predominantly an
white- . .
. offshore species which
sided refers shelf habitat
dolphin P
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Density Estimates
(individual/km?)

Survey Block NS-D

0.5985 (Gilles et al., 2023)

0 (Gilles et al., 2023)

0.197 (NatureScot, 2025)

0.0799 (Gilles et al., 2023)

0 (Gilles et al., 2023)

Estimated Populations

UK MU

159,632 (Inter-Agency Marine
Mammal Working Group
(IAMMWG), 2023))

226 (Cheney et al., 2024)

1,885 (IAMMWG, 2023)

34,025 (IAMMWG, 2023)

12,293 (IAMMWG, 2023)

MU

346,601 (North Sea MU;
IAMMWG, 2023)

226 (Coastal East Scotland
(CES) MU; Cheney et al., 2024)

2,022 (Greater North Sea MU;
IAMMWG 2023)

43,951 (Celtic and Greater
North Sea (CGNS) MU;
IAMMWG, 2023)

18,128 (CGNS MU; IAMMWG,
2023)



Individuals can be found
Minke in nearshore and 0.0419 (Gilles et al., 2023) 10,288 (IAMMWG, 2023) 20,118 (CGNS MU; IAMMWG,
whale offshore waters 2023)

throughout the North Sea
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3.1.1. Harbour porpoise

Harbour porpoise is the most widespread and frequently recorded species in the North Sea.
They are found in abundance throughout Scottish waters, usually as pairs or groups of three
with larger foraging groups sometimes appearing (Evans et al., 2003; Reid et al. 2003; Duck
and Morris, 2014; Gilles et al., 2023). The relevant MU for harbour porpoise is the North Sea
MU, which covers the entire North Sea (IAMMWG, 2023).

Globally, harbour porpoise appear on the International Union for Conservation of Nature
(IUCN) Red List as a species of ‘Least Concern’; however, there is a gap in the knowledge
regarding the current population trend (Sharpe and Berggren, 2023a). The conservation
status of the harbour porpoise in the UK is currently unknown due to insufficient data (JNCC,
2019). There is no Special Area of Conservation (SAC) for harbour porpoise within the Scottish
North Sea region.

3.1.2. Bottlenose dolphin

There are two ecotypes of bottlenose dolphin present in UK waters, a coastal and offshore
ecotype (Cheney et al., 2013). With respect to the coastal ecotype, there is a resident
bottlenose dolphin population within the Moray Firth, which are also present throughout the
waters of coastal east Scotland. Recent survey data indicates that half of the estimated
population occupy the Moray Firth area regularly (Graham et al., 2016). Bottlenose dolphins
off the east coast of Scotland are regularly observed with calves and juveniles, indicating a
breeding population (Arso Civil et al., 2021). The relevant MUs for bottlenose dolphin is the
Coastal East Scotland MU (for operations within 12 nm) and Greater North Sea MU (for
operations beyond 12 nm).

The conservation status of bottlenose dolphin in the UK within the species range is currently
listed as unknown due to insufficient data and is listed in the IUCN Red List as a species of
‘Least Concern’ (JNCC, 2019; Genov, 2023). The Moray Firth SAC has been designated for the
protection and conservation of this resident population and the habitat they rely on
(NatureScot, 2021).

3.1.3. White-beaked dolphin

White-beaked dolphin are usually found along the east coast of Scotland during the summer
months, in small groups of 10 or less (however, they can be seen in groups of 50 or more) at
water depths of 50 — 100 m (Reid et al., 2003.) The relevant MU for white-beaked dolphin is
the Celtic and Greater North Sea MU (IAMMWG, 2023).

The conservation status of white-beaked dolphin in the UK is currently unknown and is listed
in the IUCN Red List as a species of ‘Least Concern’ (JNCC, 2019; Sharpe and Berggren, 2023b).
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3.1.4. Atlantic white-sided dolphin

Atlantic white-sided dolphins are sighted throughout the year in UK waters, particularly in the
north and northwest coasts of Scotland during the summer months (Paxton et al., 2016). Their
main habitat is offshore along the outer continental shelf and slope. The Scottish Marine Atlas
shows that some sightings have been reported in the east and northeast (Scottish
Government, 2011). However, Atlantic white-sided dolphin were not recorded in Block NS-D
of the SCANS IV survey. The relevant MU for white-sided dolphin is the Celtic and Greater
North Sea MU (IAMMWG, 2023).

The conservation status for the Atlantic white-sided dolphin in the UK is currently unknown
due to insufficient data and is listed in the IUCN Red List as a species of ‘Least Concern’ (JNCC,
2019; Sharpe and Berggren, 2023c).

3.1.5. Minke whale

Minke whales are geographically wide-ranging and are the most abundant baleen whale
species within Scottish waters, usually present along the east coast of Scotland during the
summer months (June — September) (Reid et al., 2003; Hammond et al., 2017; Robinson et
al., 2009). Minke whales are found in water depths up to 200 m, usually individually or as
pairs but they do form larger groups (up to 15 individuals) whilst foraging. The relevant MU
for minke whale is the Celtic and Greater North Sea MU (IAMMWG, 2023).

The UK conservation status for the minke whale is currently unknown due to insufficient data
is listed as a species of ‘Least Concern’ on the IUCN Red List (JNCC, 2019; Sharpe and Berggren,
2023d). The Southern Trench Nature Conservation Marine Protected Area (MPA) has been
designated for the protection of minke whale in the Scottish North Sea region.

3.2. Basking shark

Within UK waters, the basking shark is a seasonal visitor, arriving in significant numbers in
May and remaining until October. In the early spring and summer months, warmer waters
move from the Atlantic into the coastal waters of Scotland, England, and Wales, which
encourages greater marine productivity, which is thought to be the driver of the higher
abundancies of basking sharks during these months (Miller et al., 2015). During the summer
of 2023, approximately 250 basking shark sightings were reported across Scotland.
Observations in the area suggest the sharks were engaged in feeding and possibly mating
(Gorvett, 2023). The National Marine Plan Interactive (NMPi; 2025) reports basking sharks to
be present off the east coast at an observed adjusted density in of 0.00-0.010 individuals/km.

The basking shark is considered to have low sensitivity to noise vibrations due to the fact they
do not have a swim bladder (Popper et al., 2014). The hearing range of basking sharks is not
known; however, five other elasmobranchs have been found to have a hearing range between
20-1,000 Hz with greatest sensitivities at lower frequencies (Mickle et al., 2020), which could
be transferable to basking sharks (Macleod et al., 2011). As 20-1,000 Hz only encompasses a
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small proportion of the noise emitted during the proposed geotechnical survey activities, and
given overall low sensitivity to noise effects, injury or disturbance to basking sharks as a result
of survey noise is not expected. On this basis, the potential for noise emissions to cause an
offence to basking sharks is screened out of further assessment.

Vessel collision also poses a threat to this slow-moving species and basking sharks have a

medium sensitivity to collision (NatureScot, 2020). Collision risk increases with increasing
vessel speed; as the survey vessels will be moving slowly, collision risk is generally low.
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4. Risk Assessment

This section outlines an assessment of potential effects of the proposed geotechnical survey
activities on EPS and basking shark. The aim of this Risk Assessment is to identify the potential
for injury and disturbance to EPS and basking shark from the proposed geotechnical survey
activities (as described in Section 2). The assessment considers both survey equipment and
vessels as potential sources of effects, and pathways relating to noise and physical presence.
Basking shark are included in the assessment only in relation to vessel collision risk, whereas
EPS (cetaceans) are assessed across all impact pathways, including those associated with
underwater noise impacts and vessel collision risk.

4.1. Background to Underwater Noise Assessment

Noise emissions have the potential to lead to injury and disturbance to cetaceans. Injury from
noise emissions includes physiological damage to auditory or other internal organs, while
disturbance can result in disruption to behavioural patterns such as migration, breathing,
nursing, feeding, foraging, socialising and sheltering. The level of risk is determined by many
factors associated with the noise source and the individuals receiving the noise.

4.1.1. Types of Noise

According to Southall et al. (2019) and NOAA (2018), sound can be categorised into distinct
‘types’, as detailed in Table 4.

Table 4 Types of sound as defined by Southall et al. (2019) and NOAA (2024).

Noise type Description
Sounds which are short in duration (i.e., less than 1
second long) and temporary, occupy a broadband
bandwidth, and have rapid rise and decay times with a
high peak pressure level. This can be further defined as:
Multiple pulsed sound — sound comprising two or more
discreet acoustic events in a 24-hour period (e.g., from
USBL); and
Single pulse sound — sound comprising a single discreet
acoustic event in a 24-hour period (e.g., an underwater
explosion).

Impulsive

Sounds which may occupy a broadband, narrowband or
tonal bandwidth, can be brief, prolonged, continuous or
intermittent in nature, and are not characterised by
rapid rise and decay times or a high peak pressure level.
Vessel noise would be an example of non-
impulsive/continuous sound.

Non-impulsive
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Geotechnical surveys may emit either impulsive or non-impulsive noise depending on the
equipment used. Both noise types have the potential to increase anthropogenic noise in the
marine environment, which in turn has the potential to affect cetaceans. It is recognised that
different noise types may be more likely to result in offence. For instance, impulsive sources
are more likely to result in injury due to high energy sound pulses. The proposed geotechnical
survey activities are classified as non-impulsive for the CPT, vibrocore, drilling and vessel
noise, and impulsive for the USBL and Seismic CPT. However, based on the expected
configuration, source level and frequency of the Seismic CPT, it is anticipated that any impacts
are going to be more similar to the non-impulsive sources. Therefore, Seismic CPT are
assessed alongside the non-impulsive noise sources.

4.1.2. Assessment Criteria — Auditory Injury Thresholds

To determine the potential for noise to result in an auditory injury in cetaceans, perceived
sound levels are compared to available empirically-estimated thresholds for injury. JNCC et
al. (2010) and Scottish Government (2022) recommends using the injury criteria proposed in
Southall et al. (2007), which is based on a combination of linear (un-weighted) peak Sound
Pressure Levels (SPL) and weighted Sound Exposure Levels (SEL). Since the publication of
Southall et al. (2007) there has been additional evidence which has led to amendments to the
auditory thresholds for injury, with updated guidance presented in Southall et al. (2019).

Southall et al. (2019) present the sound level at which it is expected that a marine mammal
may be at risk of experiencing hearing impairment as a result of the received sound. Hearing
impairment comprises a change in the hearing sensitivity (or threshold at which a sound can
be detected) and can either be temporary (Temporary Threshold Shift (TTS)) or permanent
(Permanent Threshold Shift (PTS)). PTS is considered to be an injury under UK legislation. All
experimental studies are limited to identification of TTS-onset, with no studies able to directly
identify PTS-onset as this would be unethical; as such, PTS-onset is extrapolated from the
measured TTS-onset values. The likelihood of individual animals experiencing PTS is
dependent on both the received sound level and the frequency of the sound received.

PTS thresholds are based on a dual-criteria approach involving two metrics:

e Energy-based metric — a measure of the accumulated sound energy an animal is
exposed to over a period of time (exposure period). For single pulses, this is referred
to as the SEL. For multiple pulses over an exposure period, this is referred to as the
cumulative Sound Exposure Level (SELcum). The SEL thresholds for PTS therefore take
into account received noise levels and duration of exposure over a 24-hour period and
are weighted to take into account the different hearing sensitivities of each function
hearing group (see Table 5); and

e Pressure-based metric — referred to as the SPL. This is measured as peak Sound
Pressure Level (SPLyeak). Any single exposure at or above this pressure-based metric is
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considered to have the potential to cause PTS regardless of exposure duration
(Southall et al., 2019). The peak SPL criterion is for unweighted received sound level.
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Table 5 Generalised hearing ranges and PTS-onset levels for species groups (adapted from NOAA, 2018 and Southall et al., 2019).

Functional Generalised
Hearing Group hearing range

Low-frequency
cetaceans (e.g., 7 Hz — 35 kHz
minke whale)

High frequency
cetaceans (e.g., 150 Hz—160 kHz
dolphin species)

Very high-
frequency
cetaceans (e.g., 275 Hz-160 kHz
harbour
porpoise)

December 2025 v5

Estimate region of peak
sensitivity

200 Hz — 19 kHz

8.8 kHz — 110 kHz

12 kHz — 140 kHz
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PTS Onset
Impulsive Non-Impulsive
SELcum SPLpeak SELcum
183 219 199
185 230 198
155 202 173



4.1.3. Disturbance
Marine Scotland (2020) specifies disturbance as occurring if the activity is likely:
“to significantly affect the local distribution or abundance of the species to which it belongs”.

Behavioural disturbance has been assessed using a qualitative approach based on the
consideration of factors such as source level, mitigation measures and length of operations.
In addition, factors likely to influence interaction between the survey works and cetaceans
likely to be present in the Geotechnical Survey Area is assessed.

In addition, guidance proposed by JNCC et al. (2010) states the following:

“any action that is likely to increase the risk of long-term decline of the population(s) of (a)
species could be regarded as disturbance under the Regulations”.

In order to consider the possibility of a disturbance offence as a result of the proposed
geotechnical survey activities, it is necessary to consider the likelihood that exposure of the
animal(s) produces a response which is likely to generate a negative population-level effect.

Assessment of population-level impacts from a temporary disturbance is complex due to the
highly variable nature of the introduced disturbance, the variability of the behavioural
response between different species and individuals, and other factors. A method for assessing
a potential disturbance is to compare the nature of the proposed geotechnical survey
activities with other activities for which there are empirical studies (Southall et al., 2007).
However, there are currently no agreed thresholds or criteria for modelling the disturbance
of marine mammals from underwater noise.

4.2. Assessment of Potential Impacts

The proposed geotechnical survey activities have the potential to result in impacts to EPS and
basking sharks, which may be considered an offence under Scottish legislation.

An assessment of each source of potential impacts and the likelihood of an offence (injury
and disturbance) has been undertaken in the sections below. For the purposes of the
assessment, borehole drilling, CPT, and vibrocore have been grouped together, as they
produce similar noise emissions i.e., low frequency and low source level.

4.2.1. Borehole Drilling, CPT and Vibrocore

There are few estimates of operating frequencies and source levels of these equipment and
activities published in the public domain (but see e.g., Campanella et al., 1986; Erbe and
McPherson, 2017; with worst-case parameters presented in Table 2). Generally, they can be
classed as low frequency and low intensity sources. Furthermore, the potential effects of this
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equipment are likely to be small-scale as any drilling, vibrocoring and CPT activity is generally
short in duration and occurs over a small spatial scale (JNCC, 2010).

Injury

The operating frequencies of CPTs, borehole drilling and vibrocoring can occur within the
hearing range of all cetacean hearing groups, but is outside the peak hearing sensitivity for
very high frequency (i.e., harbour porpoise) and high frequency (i.e., dolphin species)
cetaceans (Table 2; Table 5). This means that these sources are unlikely to be detected by
these hearing groups, particularly at the lower source levels (or received levels, relative to the
distance the animal is from the source) predicted.

Drilling, CPT and vibrocore can operate within their peak hearing sensitivity of low frequency
cetaceans (i.e., minke whales) (Table 2; Table 5). However, the equipment produces moderate
levels of continuous or multiple pulse, omnidirectional sound at low frequencies (several tens
of Hz to several thousand Hz) (DAHG, 2014). The greatest source level associated with the
proposed geotechnical survey activities is 190 dBre 1 uPa @ 1 m (Erbe and McPherson, 2017)
and is below the threshold for auditory injury in low frequency cetaceans (Table 5). Therefore,
these levels are considered low-intensity and are unlikely to cause PTS onset.

Furthermore, given these relatively low source levels and low frequency, it is unlikely that
they will be audible to EPS above the low-frequency noise produced by the survey vessel from
which the activity is occurring.

Given the source levels and frequencies of the equipment types to be used, there is no
potential to commit an injury offence (with regards to auditory injury) to any EPS through
borehole drilling, CPT and vibrocore. Therefore, as there is no risk of an offence, an EPS
Licence for injury from these equipment types will not be required.

Disturbance

Behavioural responses to underwater noise can vary greatly, both within and between
species. The impacts of borehole drilling, CPT and vibrocoring are thought to be of low
concern in relation to EPS (JNCC, 2010). Nedwell and Brooker (2008) assessed the likelihood
of avoidance of drilling noise and concluded that a strong reaction by the majority of
individuals may occur within 1.5 m of the source, but that habituation may limit this effect,
and that a mild reaction in the minority of individuals, which would probably not be sustained,
could occur up to 85 m from the source. Therefore, the footprint of a potential disturbance
effect to EPS from the source is highly localised. Currently, there are no specific deterrence
ranges for geotechnical surveys outlined in any guidance documents (e.g., JNCC et al., 2020;
JNCC, 2025). The lack of such guidance indicates that any deterrence is expected to be
negligible, and not comparable to any geophysical survey equipment.

Furthermore, survey activities will be short-term and temporary in nature. It is anticipated to
span to a maximum of 44 days of geotechnical operations within the 12nm zone. Any

December 2025 v5 Page 23



temporary disturbance effect would be fully recoverable, potentially as soon as the
geotechnical equipment moves onto the next sampling location.

Any behavioural impacts from borehole drilling, CPT and vibrocore will be highly localised,
short-term and reversible. Therefore, there is no potential to commit a disturbance offence
to any EPS through borehole drilling, CPT and vibrocore. Therefore, as there is no risk of an
offence, an EPS Licence for disturbance from these equipment types will not be required.

4.2.2. USBL

The USBL system is used for monitoring the position of subsea equipment during the survey.
It operates by emitting an acoustic pulse between the transponder on the vessel and the
transducer on the subsea unit. The USBL is considered an impulsive noise source. The USBL
may be used continuously throughout the proposed geotechnical survey activities.

Injury

The operating frequencies of the USBL can occur within the hearing range of all cetacean
hearing groups, but is outside the peak hearing sensitivity for low frequency cetaceans (Table
2; Table 5). The USBL operates within the peak hearing sensitivity for harbour porpoise and
dolphin species.

The USBL has negligible potential to induce instantaneous PTS in all cetacean hearing groups
as it does not exceed the Southall et al. (2019) thresholds (Table 5). However, there is
potential that animals in the vicinity could be exposed to multiple pulses from the USBL, which
could lead to cumulative noise exposure that could exceed the threshold for cumulative PTS
onset.

Whilst there is a theoretical potential for PTS, these impact zones are expected to be localised
to the immediate vicinity around the source. As the USBL may be on continuously during
operations, the maximum duration will be 44 days within the 12nm zone, though this may be
reduced if the USBL is deactivated between sampling locations.

As the theoretical potential for PTS from the USBL has been identified, mitigation measures
for this source have been proposed to reduce the risk of injury (as discussed in Section 5).
Through the implementation of mitigation measures, specifically ensuring separation of
animals from the USBL system using visual surveys (Marine Mammal Observers (MMOs)) or
acoustic surveys, there is negligible potential for injury to occur to EPS from USBL operations.
Therefore, as there is no risk of an offence, an EPS Licence for injury from the USBL will not
be required.

Disturbance

The potential for behavioural disturbance to cetaceans from USBL operations is assessed
based on the acoustic characteristics of the source, propagation range, and species sensitivity.
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Guidance from JNCC on disturbance ranges of harbour porpoise by acoustic sources
recommends a 5 km Effective Deterrent Range (EDR) for high resolution geophysical surveys,
based on sub-bottom profiler sources (JNCC et al., 2020). This gives a total disturbance area
of 78.5 km? around a single point location, and is considered a conservative estimate based
on a study by CSA (2020). In 2025, following a review of the published monitoring and
research evidence, JNCC provided a recommended EDR for USBL of 3 km, with a resulting
estimated area of coverage of 28.3 km? (JNCC, 2025). Both the 5 km and 3 km EDR value are
presented in Table 6 for transparency.

The estimated number of individuals and percentage of each species’ reference population
that could potentially be disturbed by the USBL operations is presented in Table 6. For
harbour porpoise, white-beaked dolphins and minke whale, the proportion of the MU
populations potentially disturbed are <0.03%, well below the thresholds that would indicate
population-level concern. Atlantic white-sided dolphin and bottlenose dolphins in the GNS
MU are not expected to be exposed, as SCANS-derived density estimates for these species
are zero in the relevant survey block. However, it is noted that the number of animals that
could be disturbed is one or higher for harbour porpoise, white-beaked dolphin and minke
whale.

For bottlenose dolphins within the CES MU (relative for operations within 12 nm), the worst-
case estimate using the 5 km EDR suggests that up to 16 individuals could fall within the
potential disturbance range during the proposed USBL operations, representing 6.8% of the
CES MU population. This estimate is precautionary reflecting the relatively small MU size and
the conservative assumptions applied in the calculation, including the use of a precautionary
EDR and the assumption of continuous distribution throughout the entire area. Actual
exposure is expected to be notably lower due to the species’ patchy distribution throughout
the entire CES MU. Furthermore, the reduced EDR would result in approximately 6 individuals
(~2.5% of the CES MU) potentially being exposed.

The proposed geotechnical survey activities will be temporary and short-term in nature, and
will only disturb a very small proportion of four cetacean species’ reference population. It is
therefore unlikely that USBL would have a negative impact on these species’ ability to survive,
breed, reproduce, migrate (where applicable), or effects on their young. The small proportion
and highly localised change (maximum 5 km around the survey operation) also results in no
significant effects on the local distribution or abundance of the species being predicted.
Therefore, there is no risk of a significant disturbance offence under Regulation 43(2) of the
Offshore Habitats Regulations, and an EPS Licence for disturbance from the USBL will not be
required.

There is, however, a possibility of disturbance occurring to animals of EPS (specifically harbour
porpoise, bottlenose dolphin, white-beaked dolphin and minke whale) as a result of noise
impacts. Therefore, an EPS licence is required for proposed USBL survey operations within 12
nm, under Regulation 39(1) of the Inshore Habitats Regulations.
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Table 6 The number of individuals estimated to have the potential to be disturbed by USBL survey equipment using a 3 km (28.3 km?) and 5

Species

Harbour
porpoise

Bottlenose
dolphin (CES
MU)

Bottlenose
dolphin (GNS
MU)

White-beaked
dolphin

December 2025 v5

No. of
Density Individuals
Estimates Within Potential
(individuals/km? Impact Area
) 3 km 5 km
EDR EDR
0.5985 17 47
0.197 6 16
N/A N/A
0.0799 2 6
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km EDR (78.5 km?)

UKMU

159,632

226

1,885

34,025

Estimated Population Abundance

MU

346,601

2,022

45,951

% of Population Potentially
Disturbed

UK MU

3 km

0.011

5 km

0.029

2.465

0.007

N/A

0.018

MU
3km @ 5km

0.005 0.014

6.846

0.005 0.014

Potential for
Significant
Disturbance at
Population-Level

No — Less than 1%
of MU population
temporarily
disturbed.

No — Low
proportion (6.8%)
of MU population

temporarily
disturbed

N/A

No — Less than 1%
of MU population



temporarily

disturbed.
Atlantic white-
sided dolphin N/A N/A 12,293 18,128 N/A N/A
No — Less than 1%
Minke whale 0.0419 1 3 10,288 20,188 0012 0006 0032 0016 ©FMU population
temporarily
disturbed.
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4.2.3. Vessels

The presence of vessels can potentially impact EPS through underwater noise and collision
risk, and basking shark can also be impacted by collision risk. The risk of collision along with
the level of noise emitted into the marine environment by a vessel depends on the vessel
type, size, mode of propulsion, operational factors and speed. Different frequencies of sound
are emitted from different sizes of vessels, where larger vessels tend to emit lower frequency
noise, often below several hundred Hz.

The temporary addition of a small number of vessel(s) for this survey is unlikely to notably
increase the risk of collision given typical background levels of vessel movements. In addition,
all vessel operators will follow the Scottish Marine Wildlife Watching Code (SNH, 2017a) and
the Basking Shark Code of Conduct (The Shark Trust, undated), as good practice to reduce any
risk of collision with cetaceans or basking sharks.

The potential impacts of vessels to EPS and basking sharks that may be present in the
Geotechnical Survey Area are described in the sections below.

Injury

Injury to cetaceans and basking sharks can occur through collision with survey vessels, such
as blunt trauma to the body or injuries consistent with propeller strikes. The risk of collision
is directly influenced by the type of vessel and the speed with which it is travelling (Laist et
al., 2001), and indirectly by ambient noise levels underwater and the behaviour the animal is
engaged in.

Laist et al. (2001) predicted that the most severe injuries resulting from collision are with
vessels travelling at over 14 knots, and the probability of lethal injury of a large whale species
decreases from 0.79 at a speed of 15 knots to 0.21 at 8.6 knots (Vanderlaan and Taggart,
2007). Laist et al. (2001) also stated that the most lethal or severe injuries are caused by
vessels 80 m or longer. The risk of collision with an EPS appears to increase with increased
vessel speeds and also vessel size. There is also a correlation between increased severity of
injury and vessel speed and size. The proposed geotechnical survey activities may use larger
vessels which may have low manoeuvrability and may require larger distances to avoid EPS.
However, given that the vessels will be predominantly stationary or travelling at slow speeds
(1-2 knots) whilst on-site, and vessels codes will be followed regarding vessel behaviour and
monitoring for protected marine species, the potential for collisions is negligible.

In relation to PTS in cetaceans as a result of vessel noise, Richardson et al. (1995) reported
that peak emissions that range between 160 — 175 dB re 1uPa, are predicted to impact an
animal swimming at a constant speed of 1.5 m/s from the source at zero metres from the
vessel. As such it is concluded that auditory injury impacts will not occur.

Therefore, it is predicted that there will be no risk of injury to any species of EPS or basking
shark as a result of collision risk or underwater noise from the proposed geotechnical survey
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vessels. Therefore, as there is no risk of an offence, an EPS or Basking Shark Licence for injury
from vessels will not be required.

Disturbance

Noise levels from the geotechnical survey vessels could be sufficient to cause local
disturbance to EPS that are in close proximity to the vessels, depending on ambient noise
levels. Thomsen et al. (2006) used species hearing detection thresholds to conclude that noise
from larger vessels (around 0.25 kHz) will be detected by harbour porpoise at distances of
approximately 1 km, and noise from smaller vessels around (2 kHz) will be detected at around
3 km.

Harbour porpoise have been reported to be more sensitive to vessels that produce medium
to high frequency noise (e.g., Hermannsen et al., 2014). Where porpoise are exposed to vessel
noise that contains low levels of high frequencies, they appear to avoid vessels (e.g., Dyndo
et al., 2015). Wisniewska et al. (2018) have also recorded changes in harbour porpoise
foraging rates in response to vessel presence, indicating the potential for a reduction in
foraging activity where animals are exposed to vessel noise greater than 96 dB re 1 pPa for
prolonged periods of time.

Behavioural responses can vary greatly depending on context and as data specific to harbour
porpoise is also limited, the distance at which animals may react to vessels is challenging to
predict. However, Thomsen et al. (2006) documented that harbour porpoise might be
expected to respond to survey vessels at approximately 400 m.

There is a possibility that responses from marine mammals can arise due to the simple
presence of vessels. A study by Graham et al. (2019) indicated that harbour porpoise were
effectively displaced by approximately 1 km due to the presence of offshore wind
construction vessels. Pirotta et al. (2015) concluded that the response of bottlenose dolphin
in the Moray Firth was related to the number of boats present, rather than the levels of overall
noise. However, while this study provides evidence that a perception of risk can be related to
the presence of boats, silent and stationary boats did not elicit a response.

Although the predicted source levels associated with the survey vessel have the potential to
elicit a behavioural response in cetacean species, it is unlikely that this would result in a
disturbance offence as defined under the Habitats Regulations. Specifically, the vessels would
not disturb an area used for shelter or protection; affecting the young; affect the local
distribution or abundance of the species; or impair its ability to survive, breed or reproduce.
Any behavioural response is anticipated to be trivial, highly localised, temporary and
recoverable. Up to six vessels may be involved in the proposed geotechnical survey activities,
including one Jack-Up Vessel (JUV) exclusively operating in the nearshore area and up to five
vessels active in the wider Geotechnical Survey Area. Therefore, any disturbance is expected
to be temporary and localised, with the animals able to return to the area once the vessels
have passed.

December 2025 v5 Page 29



Due to the temporary and transient nature of the proposed geotechnical activities, it is
unlikely that vessel noise emissions would influence the ability of an animal to survive or
reproduce or result in impacts to the local abundance or distribution. Consequently, there is
no potential for an offence with regards disturbance of any EPS. Therefore, as there is no risk
of offence, an EPS licence for disturbance from vessels will not be required.
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5. EPS Mitigation Strategy

5.1. Geotechnical Survey Mitigation

In the case of the proposed geotechnical survey activity, it was concluded that there is a risk
of an offence (injury and disturbance) to EPS from USBL (Section 4.2.2). Therefore, mitigation
must be considered for the USBL in order to reduce the likelihood of an offence. There are a
suite of established mitigation measures to reduce the risk of injury from similar sources, as
identified in the JNCC guidance for minimising the risk of injury to marine mammals from
geophysical surveys (JNCC, 2017). The measures in this guidance document have been
considered and tailored for the proposed geotechnical survey activities. Whilst there is no
equivalent guidance on measures to reduce the risk of disturbance, some of the measures to
reduce the risk of injury may also reduce the risk of disturbance.

Whilst the primary aim of the mitigation measures it to reduce the risk of injury to EPS i.e.
cetaceans, the measures below should also be applied to other marine megafauna species
(specifically seals and basking sharks) observed during the proposed geotechnical survey
activities.

Survey vessels will be required to adhere to the Scottish Marine Wildlife Watching Code
(Scottish National Heritage (SNH), 2017a) and all parties contracted as part of the survey
works will be made aware of the presence of any EPS within the area.

5.1.1. Marine Mammal Observer (MMO) and Passive Acoustic Monitoring (PAM)

When environmental conditions are conducive (i.e., during daylight hours and when visibility
is good), MMO(s) will carry out visual observations to monitor the presence and occurrence
of cetaceans during the pre-start search period. During periods of poor weather and/or
visibility conditions, including the hours of darkness, Passive Acoustic Monitoring (PAM) will
be undertaken by a PAM operator. Together, MMOs and the PAM operators are referred to
as the mitigation personnel.

Outside of the pre-start search period, marine mammal monitoring will be carried out
opportunistically by the mitigation personnel. MMOs will carry out visual monitoring from an
elevated location around the source vessel, ensuring an unobstructed view of the mitigation
zone in all directions. PAM operators will be positioned to manage the equipment, monitor
the visual display of the acoustic signal, and maintain communication with the vessel crew.

The mitigation personnel will be trained, having undertaken a JNCC-accredited course, and
will have experience of their roles. The mitigation personnel will advise on how to minimise
injury to mammals and will ensure mitigation guidelines are adhered to.

5.1.2. Pre-start Search

MMOs and/or PAM operators will carry out visual and acoustic monitoring (if required) prior
to activation of the USBL for at least 30 minutes to assess the presence of EPS within a 500 m

December 2025 v5 Page 31



mitigation zone. Should an EPS be detected within 500 m of the USBL system, it will not be
activated until the EPS has passed through the area or the vessel has moved resulting in the
EPS being further than 500 m away from the USBL system. There should be a 20-minute delay
from the time of the last sighting within the mitigation zone prior to the activation of the USBL
system.

Given the sensitivity of bottlenose dolphin within the 2 km coastal boundary, further
mitigation is proposed for this scenario. Specifically, if bottlenose dolphins are sighted within
1 km of the survey location within the 2 km boundary during the pre-start search, operations
will be delayed until 20 minutes after the list sighting of bottlenose dolphin within the 1 km
zone.

It is not possible to undertake a soft start of the USBL system.

In line with JNCC guidance for minimising the risk of injury to marine mammals from
geophysical surveys (JNCC, 2017), once the USBL system has been activated, activities will not
be stopped should an EPS approach the vessel.

5.1.3. Breaks in Operation

If the USBL system is switched off during the proposed geotechnical survey activities, the
protocols described in JNCC (2017) will be followed. If a break in USBL operations lasts less
than 10 minutes, the system can be reactivated, so long as no marine mammals were
detected in the mitigation zone during the break. However, if the break is longer than 10
minutes, then a full pre-search will be required before resuming. This will reduce the potential
to injure any EPS that enter the area during survey ‘downtime’. If monitoring has been
undertaken during the period of USBL operation prior to the break, this can contribute to the
monitoring needed for the pre-start search period.

5.1.4. Reporting

JNCC Standard Forms will be used to record the operations, monitoring and mitigation
undertaken during the proposed geotechnical survey operations. A summary report and
accompanying JNCC forms will be submitted to MD-LOT and NatureScot.

5.1.5. Toolbox Talks
As part of routine Toolbox Talks, survey crew will be made aware of all potential EPS that may
be encounter during surveys and good practice measures of boat control near wildlife through

the Scottish Marine Wildlife Watching Code (SNH, 2017a) and Guide to Best Practice for
Watching Marine Wildlife (SNH, 2017b).
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6. Consideration of Cumulative Effects

There is a need to consider potential cumulative effects with other projects taking place near
the Geotechnical Survey Area. Table 7 lists projects which are located within 5 km of the
proposed geotechnical survey activities, and therefore within the area of effect. The
cumulative assessment considers projects which are in planning, consented, under
construction or operational.

The effects of the proposed geotechnical survey activities are expected to be localised and
short-term, and whilst some individuals may experience disturbance, no population-level
effects are predicted. It is likely that the scale of effects from the other projects listed in Table
7 will be no greater than that predicted for the proposed geotechnical survey activities.
Furthermore, there is no temporal or spatial overlap between the projects listed in Table 7
and the proposed geotechnical survey activities, therefore cumulative impacts are not
predicted.

It should be noted that the Applicant are proposing to undertake geophysical surveys as part
of the pre-construction surveys for the Proposed Development. The geophysical surveys will
occur within the Proposed Development area, i.e. the same area as the proposed geotechnical
survey activities, therefore there is potential that the same animals will be exposed to both
surveys i.e. no additional impacts. Furthermore, there is expected to be low temporal overlap
between these surveys, given the short-term nature of the proposed geotechnical survey
activities, therefore there is considered to be limited potential for cumulative impacts from
both surveys.
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Table 7 Potential for Cumulative Impacts

Project Licenced Description
Activity
Eastern Green Link 2 Consented UXO surveys taking place
(EGL2) Unexploded until August 2025.

Ordnance (UXO)

Eastern Green Link3  Concept/Early Construction to
(EGL3) Scoping Route planning commence in 2028.

Marine surveys
completed.

Morven Hawthorn Pit Concept/Early Offshore construction to
Grid Connection planning commence in 2028.
Project
Marine surveys
completed.
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Estimated Impact

No temporal
overlap between
EGL2 UXO surveys
and the proposed

geotechnical survey
activities.

Therefore, no
potential for
cumulative impacts
No temporal
overlap between
the EGL3 project
and the proposed
geotechnical survey
activities.

Therefore, no
potential for
cumulative impacts.
No temporal
overlap between
the Morven project
and the proposed
geotechnical survey
activities.

Therefore, no
potential for
cumulative impacts.



7. Designated Sites Assessment

7.1. Overview of Designated Sites

This section of the Risk Assessment discusses the potential effects that the proposed
geotechnical survey activities may have on the integrity of sites designated for nature
conservation, specifically for marine megafauna (including cetaceans, seals, and basking
sharks). Table 8 lists the sites which are located are in proximity to the Geotechnical Survey
Area, and are displayed in Figure 2. Designated sites relevant to EPS marine mammals are
considered in the assessment.

Alm
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Designated Site

Firth of Forth Banks Complex MPA

Turbot Bank MPA

Southern Trench MPA

Ythan Estuary, Sands of Forvie and Meikle Loch SPA

Fowlsheugh SPA

Buchan Ness to Collieston Coast SPA

" Qualifying features in bold are brought forward to the assessment
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Table 8 Designated Sites

Qualifying features?

Ocean quahog aggregations;
Offshore subtidal sands and
gravels; shelf banks and mounds;
Wee Bankie shelf banks and
mounds
Sandeel
Burrowed mud; Frontal systems;
Minke whale; Shelf deeps;
Quaternary of Scotland (subglacial
tunnel valleys and moraines);
Submarine mass movement
Breeding terns; Wintering
waterfowl and waders; Nationally
important wintering assemblage of
waterfowl and waders
Common guillemot; Black-legged
kittiwake; Razorbill; Northern
fulmar; Herring gull
Breeding seabird assemblage

Distance (km)

Array Area (offshore
waters)

6.76

35.63

35.79

40.20

40.93

43.30

ECC (inshore and
offshore waters)

10.42

47.82

46.54

31.16

6.18

46.30



Distance (km)

. . . . 1
Designated Site Qualifying features Array Area (offshore ECC (inshore and
waters) offshore waters)
Pink-footed goose; Greylag goose;
Montrose Basin SPA Redshank; Oystercatcher; Eider; 66.69 15.96

Wigeon; Knot; Dunlin; Shelduck;
Waterfowl assemblage
Breeding and non-breeding
Outer Firth of Forth and St Andrews Bay Complex SPA  seabirds; Non-breeding waterfowl; 76.89 29.89
Seabird and waterfowl assemblages
Estuaries; Mudflats and sandflats
not covered by seawater at low
tide; Sandbanks slightly covered by
seawater all the time; Harbour seal
Marsh harrier, little tern, bar-tailed
godwit; Redshank, greylag goose,
pink-footed goose; Waterfowl|
assemblage
Troup, Pennan and Lion's Heads SPA Breeding seabird assemblage 92.23 100.73
Red-throated diver; Slavonian
grebe; Golden plover; Bar-tailed
Firth of Forth SPA godwit; Sandwich tern; Pink-footed 98.69 60.12
goose; Shelduck; waterfowl
assemblage.
Arctic tern; Roseate tern; Common
Forth Islands SPA tern; Sandwich tern; Northern 101.39 66.18
gannet; European shag; Lesser

Firth of Tay and Eden Estuary SAC 89.07 42.58

Firth of Tay and Eden Estuary SPA 90.13 43.67
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Designated Site

Isle of May SAC

Moray Firth SPA

Moray and Nairn Coast SPA

Moray Firth SAC
East Caithness Cliffs MPA
East Caithness Cliffs SPA

Noss Head MPA

Dornoch Firth and Loch Fleet SPA

Dornach Firth and Morrich More SAC
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Qualifying features?

black-backed gull; Atlantic puffin;
Seabird assemblage
Reefs; Grey seal
Great northern diver; Red-throated
diver; Slavonian grebe; Common
eider; Goldeneye; Common scoter;
Velvet scoter; European shag;
Greater scaup; Long-tailed duck;
Red-breasted merganser
Osprey; Bar-tailed godwit; Pink-
footed goose; Greylag goose;
Redshank; Waterfowl assemblage
Sandbanks slightly covered by
seawater all the time; Bottlenose
dolphin
Black guillemot
Breeding seabird assemblage
Horse mussel beds
Osprey; Bar-tailed godwit; Pink-
footed goose; Greylag goose;
Redshank; Waterfowl assemblage
Estuaries; Mudflats and sandflats
not covered by seawater at low
tide; Salicornia and other annuals

Distance (km)

Array Area (offshore
waters)

104.51

124.99

147.50

158.80
178.22
178.25
182.27

197.02

198.01

ECC (inshore and
offshore waters)

68.34

133.60

156.08

167.49
186.84
186.83
190.82

205.60

206.93
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Designated Site

Inner Moray Firth SPA

Cromarty Firth SPA

Page 39

Qualifying features?

colonizing mud and sand; Atlantic
salt meadows (Glauco-
Puccinellietalia maritimae);
Embryonic shifting dunes
Osprey; Common tern; Bar-tailed
godwit; Greylag goose; Red-
breasted merganser; Redshank
Waterfowl assemblage; harbour
seal; otter
Osprey; Common tern; Whooper
swan; Bar-tailed godwit; Greylag
goose; Waterfowl assemblage

Distance (km)

Array Area (offshore ECC (inshore and

waters) offshore waters)
201.29 209.85
204.30 212.85
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Figure 2 Location of the Geotechnical Survey Area in relation to Designated Sites
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7.1.1. Southern Trench Marine Protected Area (MPA)

This site is located on the south-eastern corner of the Moray Firth. The inshore region of the
site stretches from Buckie to Peterhead. The nearest point to the proposed geotechnical
survey activities is 36 km, for the offshore waters of the survey. For inshore waters, the
nearest point to the proposed geotechnical survey activities is 47 km.

This site protects minke whale, burrowed mud, shelf deeps and fronts. The fronts are the
results of cold and warm waters mixing, which create highly productive areas which support
the local and regional ecosystem and encourage apex predators including minke whale which
are attracted to the fish species brought into the area by the fronts.

The Conservation Objectives of this site are to conserve or bring the features in favourable
condition. With regards to mobile species of marine fauna, favourable condition means that:

° “the species is conserved or, where relevant, recovered to include the continued access
by the species to resources provided by the MPA for, but not restricted to, feeding,
courtship, spawning or use as nursery grounds;

° the extent and distribution of any supporting features upon which the species is
dependent is conserved or, where relevant, recovered; and

° the structure and function of any supporting feature, including any associated processes
supporting the species within the MPA, is such as to ensure that the protected feature is
in a condition which is healthy and not deteriorating.”

7.1.2. Moray Firth (Special Area of Conservation (SAC)

The Moray Firth SAC is located within the inshore region of the Moray Firth, from Lossiemouth
on the south coast to Helmsdale on the north coast of the Moray Firth. The nearest point to
the proposed geotechnical survey activities is 159 km, from the offshore waters of the survey.
For inshore waters, the nearest point to the proposed geotechnical survey activities is 167 km.

The site has been designated for Annex | sandbanks which are slightly covered by sea water
at all times and bottlenose dolphin (Arso Civil et al., 2021). The Moray Firth SAC supports the
only known resident bottlenose dolphin population in the North Sea. This particular
population is known to travel extensively along the eastern Scottish coastline, with individuals
travelling to the Firth of Tay, Firth of Forth and as far south as northern England. However,
this species tends to stay within inshore waters (2 km from the coast).

The Conservation Objectives of this site are to ensure the qualifying features are in favourable
condition and make an appropriate contribution to achieving the FCS. The integrity of the SAC
must be maintained through the following objectives for bottlenose dolphin:

° “The population of bottlenose dolphin is a viable component of the site.

° The distribution of bottlenose dolphin throughout the site is maintained by avoiding
significant disturbance.
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. The supporting habitats and processes relevant to bottlenose dolphin and the availability
of prey for bottlenose dolphin are maintained.”

7.1.3. Dornoch Firth and Morrich More SAC

This site has been designated for harbour seal (Phoca vitulina) and otter (Lutra lutra). The
nearest point to the proposed geotechnical survey activities is 198 km, from the offshore
waters of the survey. For inshore waters, the nearest point to the proposed geotechnical
survey activities is 207 km.

The region is an estuarine system with bordering habitat that includes sand dunes, woodland
and small lochans. The River Evelix and River Oykel feed into the site and provide habitat for
the population of otters the area supports. The area supports a significant population of
harbour seals (approximately 2% of the UK population) which use sand-bars and shores at the
mouth of the estuary as haul-out and breeding sites.

The Conservation Objectives of this site are to ensure the qualifying features are in favourable
condition and make an appropriate contribution to achieving the FCS. The integrity of the SAC
must be restored through the following objectives for harbour seal and otter:

° “Harbour seals and otters are viable components of the Dornoch Firth and Morrich More
SAC.

° The distribution of harbour seals and otters throughout the site is maintained by
avoiding significant disturbance.

° The supporting habitats and processes relevant to harbour seal and otter are
maintained, including prey resources for otter.”

7.2. Assessment of Potential Effects

Section 4.2 indicates the potential effects arising from the proposed geotechnical survey
activities, specifically the use of USBL, to EPS. The conclusions of that assessment are relevant
to the assessment against the designated sites for which EPS are a feature, specifically
Southern Trench MPA and Moray Firth SAC.

7.2.1. Southern Trench MPA

Whilst minke whale may be exposed to disturbance from the proposed geotechnical survey
activities, there is no overlap between the area over which these impacts could occur and the
Southern Trench MPA. Therefore, there is no potential for the conservation objectives of the
site to be hindered in their achievement as there is no realistic pathway for effects on the
protected minke whale feature. Furthermore, it is highlighted that mitigation will be in place
to reduce the risk of injury to as low as possible, which may also reduce the risk of disturbance
(see Section 5.1).
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7.2.2. Moray Firth SAC

Bottlenose dolphin may be exposed to disturbance from the proposed geotechnical survey
activities. Whilst this may constitute likely significant effect, no adverse on site integrity is
predicted due to the implementation of mitigation (which reduces the risk of injury to
negligible, and will also reduce the risk of disturbance).

7.2.3. Dornoch Firth and Morrich More SAC

Whilst impacts to harbour seal and otter were not explicitly assessed in this EPS Risk
Assessment, the conclusions of the assessment are also relevant to the assessment of the
Dornoch Firth and Morrich More SAC. Harbour seals, when travelling outwith the site
boundary, may be impacted by the noise from the proposed geotechnical survey activities in
a similar way to the other marine mammal species assessed (e.g. experience auditory injury
(PTS) and disturbance). The mitigation in place to reduce injury will also be applied to seals,
thereby reducing the risk of injury to this species, and ensuring they remain viable
components of the SAC.

7.2.4. Other Designated Sites
Due to the nature of the proposed geotechnical survey activities and given the distances from

other protected areas (see Table 8), no likely significant effects are anticipated for any other
designated sites.
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8. EPS Licencing - Reasoned Statement

The proposed geotechnical survey activities for the Proposed Development will be
undertaken within and outwith the 12 nm boundary of Scottish Waters. Hence, there is a
requirement to consider the potential for an offence under both the Conservation (Natural
Habitats, &c.) Regulations 1994 (as amended) (the Inshore Habitats Regulations) and the
Conservation of Offshore Marine Habitats and Species Regulations 2017 (the Offshore
Habitats Regulations).

Under both Habitats Regulations, it is an offence to deliberately or recklessly capture, injure
or kill a wild animal of an EPS. The potential for an auditory injury to EPS to occur has been
identified from the proposed geotechnical survey activities. There is a suite of mitigation
measures that can be applied to reduce the risk of auditory injury, and these have been
outlined and committed to by the Applicant. The mitigation measures being implemented
here result in the risk of injury being reduced to negligible. Furthermore, measures will be
implemented to reduce the risk of vessel collision to EPS. Therefore, there is no risk of an
injury offence under the Habitats Regulations, and it is not necessary to apply for an EPS
Licence for this offence.

Under the Inshore Habitats Regulations, it is an offence to deliberately or recklessly disturb
any dolphin, porpoise or whale (cetacean). This means that the disturbance of an individual
of an EPS is an offence. As assessed in Section 4.2.2, there is the potential for disturbance of
individuals from EPS as a result of the USBL operations only. Therefore, there is the potential
for an offence under Inshore Habitats Regulations, and it is necessary to apply for an EPS
Licence for this offence.

Under the Offshore Habitats Regulations, it is an offence to cause disturbance to a significant
group of animals of EPS, not just an individual. The percentage of the reference population
which has the potential to be disturbed by the proposed geotechnical survey activities is
considered to be negligible (<0.03% of the respective MU population), and not comprise a
significant group of animals. Therefore, there is no potential for an offence under the Offshore
Habitats Regulations, and it is not necessary to apply for an EPS Licence for this offence.

No offence to basking shark is predicted for the proposed geotechnical survey activities,
therefore it is not necessary to apply for a Basking Shark Licence.

In order for MD-LOT to issue an EPS Licence for the aforementioned offence of disturbance
to EPS under the Inshore Habitats Regulations, three tests must be passed. Information has
been provided below to support MD-LOT in their determination that these tests have been
met.

8.1. Test 1 — Licence Must Relate Relevant Purpose (Regulation 44)

The Scottish Government can only issue EPS Licences for specific purposes, which are listed
under Regulation 44(2) of the Inshore Habitats Regulations.
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The Proposed Development meets the Regulation 44(2)(e) requirement, which is:

“preserving public health or public safety or other imperative reasons of overriding public
interest including those of a social or economic nature and beneficial consequences of primary
importance for the environment.”

The planned wind farm demonstrates a direct environmental benefit on a national and
international scale and complies with national and international environmental policies.
There is an overarching requirement for sustainable energy supply from renewables within
Scotland subject to national planning and energy policy. The Proposed Development will have
long-term environmental benefits and will significantly reduce carbon emissions (Scottish
Government, 2022).

8.2. Test 2 — Must Be No Satisfactory Alternative (Regulation 44(3)(a))

The Scottish Government must be satisfied that there is no satisfactory alternative to the
granting of the licence, under Regulation 44(3) of the Inshore Habitats Regulations.

There are no satisfactory alternatives to the proposed geotechnical survey activities. The
proposed geotechnical survey activities are essential to obtain site-specific subsurface data
required for the design of the Proposed Development. The only equipment for which a licence
is being sought is an USBL. This is a standard item of offshore survey equipment that is
required to accurately determine the position of the survey equipment not directly mounted
on to the vessel, and therefore the data obtained by the survey equipment. There are no
alternatives to the USBL for this specific purpose. Furthermore, all appropriate mitigation has
been committed to by the Applicant to reduce the risk of an offence occurring as a result of
using the USBL. It is therefore considered that the ‘no satisfactory alternative’ test has been
met and the project cannot be safely developed in another way that removes the need for an
EPS Licence.

8.3. Test 3 — Action Authorisation Must Not Be Detrimental To Maintenance Of Relevant
Species Population At A FCS In Their Natural Range (Regulation 44(3)(b))

The Scottish Government must be satisfied that the action authorised will not be detrimental
to the maintenance of the population of the species concerned at a favourable conservation
status in their natural range, under Regulation 44(3) of the Inshore Habitats Regulations.

The percentage of the reference population of each species which has the potential to be
disturbed by the proposed geotechnical survey activities is considered to be negligible for
harbour porpoise, white-beaked dolphin, and minke whale (<0.03% of the respective MU
population). For bottlenose dolphins within the CES MU, the worst-case estimate using the
5 km EDR indicates that up to 16 individuals could be exposed during the inshore USBL
operations, representing 6.8% of the CES MU population. This estimate is precautionary,
assuming continuous presence across the southern portion of the MU and the maximum EDR,
whereas actual exposure is expected to be substantially lower due to the species’ patchy
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distribution, more likely and smaller EDR, and the small footprint of sampling locations within
the Geotechnical Survey Area.

Mitigation measures will be applied to minimise disturbance, further reducing potential
effects on the species, therefore, it is concluded that the proposed geotechnical survey
activities are not expected to be detrimental to the maintenance of the population of the
species concerned at a FCS level. It is therefore considered that this test has been met.
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9. Conclusion

The conclusions of this Risk Assessment are as follows:

There is no risk of disturbance or injury to EPS or basking shark as a result of the
borehole drilling, CPT or vibrocore activities, or vessel presence. Therefore, an EPS or
basking shark licence will not be required for these proposed geotechnical survey
activities.

There is a risk of disturbance or injury to EPS as a result of the noise emissions from
the USBL system.

o The mitigation measures (detailed in Section 5) will reduce the risk of injury to
EPS as a result of the proposed geotechnical survey activities to negligible.
Therefore, as an offence will not arise following the implementation of
mitigation measures, an EPS Licence for injury will not be required.

o Alow percentage of the population of EPS in a localised area will be potentially
disturbed for a short period of time.

= This would be considered an offence under the Conservation (Natural
Habitats, &c.) Regulations 1994 (as amended), hence an EPS Licence for
disturbance under these regulations is required.
= This would not be considered an offence under the Conservation of
Offshore Marine Habitats and Species Regulations 2017, hence an EPS
Licence for disturbance under these regulations is not required.
Potential cumulative effects have been considered and it has been concluded that no
cumulative effects will result from the proposed geotechnical survey activities and
other projects.
There is no potential for a significant effect to marine megafauna features of
designated sites in the Geotechnical Survey Area.

An EPS Licence is required for activities where there is potential for disturbance to cetaceans
as per Habitats Regulation 39(1) and 29(2) (within 12 nm). This Risk Assessment has provided
information to demonstrate that the three tests have been met, and that an EPS Licence can
be granted by MD-LOT.
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