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List of Abbreviations, Definitions and Units

Definition/ Description

CGNSMU Celtic and Greater North Seas Management Unit.
ECOMMAS East Coast Marine Mammal Acoustic Study.
EPS European Protected Species. Animals listed in Annex IV(a) of the Habitats

Directive, whose natural range includes any area in Great Britain. Animals also
listed in Schedule 2 of the Habitats Regulations and Schedule 1 of the Offshore
Marine Regulations.

FCS Favourable Conservation Status. Determined by Article 1(l) of the Habitats
Directive.

GNSMU Greater North Sea Management Unit.

HESS High Energy Seismic Survey.

HF High Frequency.

Hz Hertz. Unit of measure commonly used to measure wave frequencies, including

sound waves.

JNCC Joint Nature Conservation Committee.
LF Low Frequency.

MMRU Marine Mammal Research Unit.
MBES Multibeam Echosounder.

MU Management Unit.

NMFS National Marine Fisheries Service.
NSMU North Sea Management Unit.

PTS Permanent Threshold Shift.

SAC Special Area of Conservation.

SBP Sub Bottom Profiler.

Scottish Territorial Waters Part of the sea adjacent to the coast of Scotland that is considered to be part of the

territory of that state and subject to its sovereignty (extends to 12 nautical miles
from coastline).

SEL Sound Exposure Level.

SELcum Cumulative Sound Exposure Level
SPL Sound Pressure Level.

SSS Side Scan Sonar.

TTS Temporary Threshold Shift.

USBL Ultra-Short Base Line.
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Definition/ Description
VHF Very High Frequency.
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Introduction

Background

1.1.1 Thistle Wind Partners (hereafter referred to as ‘TWP’) have been awarded leases to
develop two offshore wind (OWF) project sites located off the east coast of Scotland (i.e.
Cluaran Ear-Thuath within the NE2 plan option area and Cluaran Deas Ear within the E3
plan option area) as part of the ScotWind seabed leasing round (Figure 0.1 and Figure 0.2).
Cluaran Ear-Thuath is located approximately 33 km off the east coast of Orkney and
Cluaran Deas Ear lies approximately 47 km off the coast of Aberdeenshire. There are two
proposed Export Cable (EXC) route options for Cluaran Ear-Thuath (Sinclair's Bay North
and offshore to NE3) and one proposed cable route for Cluaran Deas Ear (Benholm). The
survey areas for the proposed cable routes are illustrated in Figure 0.1 and Figure 0.2.

1.1.2 Following TWP’s award of the two sites in the ScotWind leasing round in January 2022,
geophysical surveys of the export cable corridors are due to commence early May 2023,
with the export cable corridor survey for Cluaran Ear-Thuath (NE2) being undertaken first.

1.1.3 Noise from the geophysical survey equipment is readily transmitted underwater and there
is potential for sound emissions from the survey to affect marine mammals and fish. As
there is potential for European Protected Species (EPS) and basking shark to be disturbed
by the proposed geophysical survey, this EPS and basking shark risk assessment is
required to accompany the submission of an application for an EPS licence and a basking
shark licence.

1.14 This document follows on from previous EPS licence applications submitted on 2"
February 2023 concerning the Cluaran Ear-Thuath (NE2) and Cluaran Deas Ear (E3) array
areas only. This document supports the applications relating to the geophysical surveys of
the Cluaran Ear-Thuath (NE2) and Cluaran Deas Ear (E3) export cable corridors only.

Purpose of this document

1.15 This Supporting Information Document provides a summary of the legislative context with
respect to EPS and basking shark (Section 0), an overview of the licensable operations
that will be undertaken as part of the Cluaran Ear-Thuath and Cluaran Deas Ear
geophysical surveys (Section 0), and the relevant EPS that have been identified within the
export cable corridors (Section 0).

1.1.6 This document provides evidence to inform considerations relevant to the three EPS
Licence tests: “Overriding Public Interest” test (see Section 0), “No Satisfactory
Alternatives” tests (see Section 0) and the “Favourable Conservation Status” test (see
Section 0). These are defined and discussed in Section 0 below.

Legislative Context

1.1.7 The European Commission (EC) Habitats Directive (92/43/EEC) lists all cetaceans in
Annex IV, i.e., species for which a system of strict protection needs to be established across
their entire natural range. There is a requirement to consider EPS through the Habitats
Directive which is transposed into UK law in Scotland by the Conservation (Natural
Habitats) Regulations 1994 (as amended) (out to 12 nautical miles (nm)) (the “Habitats
Regulations”). Beyond 12 nm, for all UK administrations, the Conservation of Offshore
Marine Habitats and Species Regulations 2017 consolidate and update the Offshore
Marine Conservation (Natural Habitats &c) Regulations 2007 (the “Offshore Marine
Regulations”).

EORO0764 | Version 02 | 18 April 2023
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1.19

1.1.10

1.1.11

1.1.12

1.1.13

An EPS Licence can only be granted for specific purposes set out in the Conservation
(Natural Habitats) Regulations 1994 (as amended) and the Conservation of Offshore
Marine Habitats and Species Regulations 2017. For the Licence to be granted, the relevant
regulations provide that the regulating authority will need to be satisfied the following criteria
are met:

Test 1 (Overriding Public Interest Test) — If the competent authority is satisfied that, there
being no alternative solutions, the plan or project must be carried out for imperative
reasons of overriding public interest (IROPI), which may be of a social or economic
nature (Regulation 44(2));

Test 2 (No Satisfactory Alternatives Test) — There are no satisfactory alternative
locations for the Development or alternative methods to the Licensable Operations
(Regulation 44(3)(a)); and

Test 3 (Favourable Conservation Status Test) — The Licensable Operations will not be
detrimental to the maintenance of the population of the species concerned at a
favourable conservation status (FCS) in their natural range (Regulation 44(3)(b)).

This EPS Licence Application is made for cetacean species (dolphins, porpoise and
whales). Five cetacean species have the potential to occur in the vicinity of the Cluaran
Ear-Thuath and Cluaran Deas Ear export cable corridors and have been considered in the
risk assessment. These species are harbour porpoise (Phocoena phocoena), bottlenose
dolphin (Tursiops truncatus), white-beaked dolphin (Lagenorhynchus albirostris), Atlantic
white-sided dolphin (Lagenorhynchus acutus) and minke whale (Balaenoptera
acutorostrata).

Regulation 39(1) of the Conservation (Natural Habitats) Regulations 1994 (as amended)
and the Offshore Marine Regulations make it an offence to deliberately kill, injure, or
capture any individual of a EPS, as listed under Annex IV of the Habitats Directive. In
addition, Regulation 39(2) of the Conservation (Natural Habitats) Regulations 1994 (as
amended) make it an offence to deliberately disturb wild animals of a EPS. It provides
additional protection to cetaceans to ensure protection at all times, regardless of the
circumstances of the mammal at the time of the disturbance. Therefore, this is a catch-all
regulation that goes beyond the specific circumstances set out in Regulation 39(1).

If there is a risk of injury or disturbance to EPS that cannot be removed or sufficiently
reduced by using alternative methods to those associated with the activity and/or mitigation
measures, then the activity may still be able to go ahead under licence provided that the
three tests described above are satisfied.

Article 1(i) of the Habitats Directive defines Favourable Conservation Status (FCS) of a
species. The FCS of each EPS considered in this Licence has been presented in the
species-specific assessments in Section 0.

If an activity taking place in the Scottish Territorial Sea is likely to cause disturbance or
injury to basking shark (Cetorhinus maximus), a licence is required to undertake the activity
legally. Marine Scotland (on behalf of the Scottish Ministers) is the licensing authority for
commercial activities under the Wildlife and Countryside Act 1981 (as amended).

Considering the location of the cable route corridors of Cluaran Ear-Thuath and Cluaran
Deas Ear (Figure 0.1 and Figure 0.2), the following licences are applied for:

e Cluaran Ear-Thuath (NE2) cable route corridors — EPS licence applications under
both the Conservation (Natural Habitats) Regulations 1994 (as amended) (within

EORO0764 | Version 02 | 18 April 2023
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12 nm) and the Offshore Marine Regulations (beyond 12 nm). A barking shark
application under the Wildlife and Countryside Act 1981 (as amended).

e Cluaran Deas Ear (E3) cable route corridors — EPS licence applications under both
the Conservation (Natural Habitats) Regulations 1994 (as amended) (within 12 nm)
and the Offshore Marine Regulations (beyond 12 nm). Due to low numbers of
basking shark on the east coast of Scotland (Austin et al., 2019), a basking shark
licence for Cluaran Deas Ear has not been applied for.

Licensable Operations

1.1.14 Inthe context of this EPS Licence Application, the Licensable Operations are those aspects
of the geophysical survey methodology which have the potential to cause direct or indirect
effects (including injury or disturbance) on marine mammals.

1.1.15 The surveys will involve the use of the following geophysical equipment:
e  Multibeam Echosounder (MBES);
e Side Scan Sonar (SSS);
e  Sub Bottom Profiler (Chirp / Pinger / Boomer) (SBP);
e Ultra-Short Base Line (USBL); and
e  Sparker.

1.1.16 In consideration of the activities (described above) involved in the geophysical surveys of
Cluaran Ear-Thuath and Cluaran Deas Ear export cable corridors, it is considered that the
use of these equipment may result in sound sources that could constitute a disturbance
offence under the Habitats Regulations and is therefore a Licensable Operation.

1.1.17 Itis anticipated that the earliest planned start date for the export cable corridor geophysical
surveys is the 15t May 2023, with the latest completion date planned for 29" February 2024.
Cluaran Ear-Thuath and Cluaran Deas Ear will be surveyed consecutively using two
vessels. One vessel will survey nearshore areas out to approximately the 20 m contour,
and a second vessel will survey the offshore areas beyond the 20 m contour. For Cluaran
Ear-Thuath, the nearshore area will take approximately 13 days to survey, and the offshore
area 28 days. For Cluaran Deas Ear the nearshore area will take approximately 16 days to
survey, and the offshore 17 days. Therefore, the total duration of surveys for all export
cable corridors for both array areas is approximately 74 days. However, additional time
has been included on the licence application to account for bad weather and technical
downtime between surveys of the array area and cable route corridors (Table 1.1).

TABLE 0.1: SURVEY CHARACTERISTICS FOR CLUARAN EAR-THUATH AND CLUARAN DEAS EAR EXPORT
CABLE SURVEY AREAS

Export Cable Corridor  Survey Area (km?)  Related Array Area Survey Days
Offshore Route to NE3 104.7 Cluaran Ear-Thuath
(NE2)
~74 days
Sinclair's Bay North 308.3 Cluaran Ear-Thuath
(NE2)

EORO0764 | Version 02 | 18 April 2023
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Export Cable Corridor  Survey Area (km?)  Related Array Area Survey Days

Benholm 266.5 Cluaran Deas Ear (E3)
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Figure 0.1: Cluaran Ear-Thuath (NE2) Export Cable Corridor Survey Site.
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FIGURE 0.2: CLUARAN DEAS EAR (E3) EXPORT CABLE CORRIDOR SURVEY SITE.

EORO0764 | Version 02 | 18 April 2023
rpsgroup.com Page 12



TWP | CLUARAN EAR-THUATH AND CLUARAN DEAS EAR GEOPHYSICAL SURVEYS

Subsea Noise Assessment
Introduction

1.1.18

1.1.19

1.1.20

1.1.21

Underwater noise has the potential to affect marine life in different ways depending on its
noise level and characteristics. Richardson et al. (1995) defined four zones of noise
influence which vary with distance from the source and level. These are:

e The zone of audibility: this is the area within which the animal can detect the sound.
Audibility itself does not implicitly mean that the sound will affect the marine mammal.

e The zone of masking: this is defined as the area within which noise can interfere with
the detection of other sounds such as communication or echolocation clicks. This zone
is very hard to estimate due to a paucity of data relating to how marine mammals
detect sound in relation to masking levels (for example, humans can hear tones well
below the numeric value of the overall noise level).

e The zone of responsiveness: this is defined as the area within which the animal
responds either behaviourally or physiologically and is said to be disturbed. The zone
of responsiveness is usually smaller than the zone of audibility because, as stated
previously, audibility does not necessarily evoke a reaction.

e The zone of injury / hearing loss: this is the area where the sound level is high
enough to cause tissue damage in the ear. This can be classified as either Temporary
Threshold Shift (TTS) or Permanent Threshold Shift (PTS). At even closer ranges, and
for very high intensity sound sources (e.g., underwater explosions), physical trauma
or even death are possible.

For this assessment, it is the zones of injury and disturbance (i.e., responsiveness) that are
of interest (there is insufficient scientific evidence to properly evaluate masking). To
determine the potential spatial range of injury and disturbance, a review has been
undertaken of available evidence, including international guidance and scientific literature.
The following sections summarise the relevant thresholds for onset of effects and describe
the evidence base used to derive them.

To inform the cetacean risk assessment, a subsea noise assessment was undertaken for
cetacean EPS in order to determine the spatial extent of potential effects from the proposed
activities, on key species. The assessment considered the potential for injury effects
(physiological damage) and behavioural disturbance to occur as a result of the geophysical
survey.

The subsea noise assessment used sound source data for the types of equipment likely to
be used, provided by the appropriate manufacturers. The sonar (non-impulsive) and
impulsive survey equipment likely to be used in the assessment are detailed in Table 0.1
and Table 0.2, respectively.

TABLE 0.1: SONAR (NON-IMPULSIVE) SURVEY EQUIPMENT PARAMETERS USED IN ASSESSMENT (SEICHE,

2022).

Survey Type Equipment | Frequency, kHz | relpParelm

Multibeam
Echo Sounder

SEUTES Lave, Gl Pulse rate, Pulse Width, Beam Width

s-1 ms (Degrees)

(rms)

0.45 x 0.9 at 450
Khz
R2 Sonic 2024| 170-450 kHz 191-221 dB Up to 60 0.015-1
(Across track x
along track)
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Source Level, dB
Survey Type Equipment @ Frequency, kHz | relpParelm

Pulse rate, Pulse Width, Beam Width

(rms) s-1 ms (Degrees)
Up to 10 Horizontal
. 300 kHz (LF) 213 dB Not provided| (300 kHz) )
S'g‘z fgf“ Edgtech 4200 by beam: 0.26
600 kHz (HF) 214 dB manufacturer]  Upto 5 Vertical beam:
(600 kHz) 50
Parametric Sub Innomar
Bottom Profiler] SES2000 85-115 248 Upto 40 0.07-13 25
Ultra-Short Kongsberg 20-30 190 Not provided | Not provided 80°
Base Line HPAP 201-3 by by
manufacturer| manufacturer
—assumed | —assumed
constant constant
operation operation

TABLE 0.2: IMPULSIVE SURVEY EQUIPMENT PARAMETERS USED IN ASSESSMENT (SEICHE 2022).

. Source Level, dBre 1 Source SEL,dB re 1
Source Equipment

pPare 1 m (0 pk) MPa2sre 1 m

Sparker Sparker GSO 360 229 dB re: 1pPa (pk-pk) 182 dB re: 1pPa2-s

1.1.22 The metrics used to describe sound in the assessment include:

e Peak Sound Pressure Level (SPL) — the difference between the lowest pressure variation
(rarefaction) and the highest-pressure variation (compression);

e Root Mean Square (rms) — SPL as a description of the average amplitude of the variations
in pressure over a specific time window; and

e Sound Exposure Level (SEL) — measure of the total sound energy of an event or a
number of events (e.g., over the course of the survey period) and normalised to one
second.

1.1.23 Please note that since this noise assessment was undertaken, the equipment planned for
the nearshore surveys has been amended due to a change in survey vessel (see Appendix
B). Based on a decision communicated by MS-LOT on 14" April 2023, the noise
assessment has not been updated.

Assessment Criteria
Injury (Permanent Threshold Shift)

1.1.24  Auditory injury in marine mammals can occur as PTS, where there is no hearing recovery
in the animal after the cessation of the noisy activity.

1.1.25 Injury criteria were proposed for two different types of sound as follows (Southall et al.,
2019):
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e Impulsive sounds —typically transient, brief (less than 1 second), broadband, consisting
of high peak sound pressure with rapid rise time and decay (ANSI 1986; NIOSH 1998;
ANSI 2005). The impulsive sounds category includes sound sources such as seismic
surveys, impact piling and underwater explosions; and

e Non-impulsive sounds — can be broadband, narrowband or tonal, can be brief or
prolonged, continuous or intermittent, and typically without high peak sound pressure
with rapid rise time and decay (impulsive sounds) (ANSI 1995; NIOSH 1998). The non-
impulsive sounds category includes sound sources such as continuously running
machinery, sonar and vessels.

1.1.26  The injury criteria proposed by Southall et al. (2019) are based on linear (i.e., un-weighted)
peak pressure levels and mammal hearing-weighted (M-weighted) SELs. The peak
pressure is the maximum level the animal may experience, and this is relevant because it
assesses the potential for injury to occur instantaneously. SEL allows the assessment to
consider whether the total energy that the animal receives as it flees the area will
cumulatively lead to injury over the period of time assessed (SELcum).

1.1.27 The relevant criteria proposed by Southall et al. (2019) are summarised in Table 0.3.

TABLE 0.3: SUMMARY OF PERMANENT THRESHOLD SHIFT (PTS) ONSET ACOUSTIC THRESHOLDS
(SOUTHALL ET AL., 2019).

Hearing Group Parameter Impulsive Non-impulsive

SPL (dB re 1 pPa (Peak)), 219
u ighted
Low-frequency (LF) Cetaceans (e.g., nweighte
Minke Whal
inke Whale) SEL (dB re 1 pPads), LF 163 199
Weighted
SPL (dB re 1 pPa (Peak), 230
High-frequency (HF) Cetaceans (e.g., Unweighted
Bottlenose Dolphin, White-beaked
Dolphin, Atlantic White-Sided Dolphin) SEL (dB re 1 pPa3s), HF 185 198
Weighted
SPL (dB re 1 pPa (Peak), 202
. Unweighted
Very High-frequency (VHF) Cetaceans
.9, H P i
(e.g., Harbour Porpoise) SEL (dB re 1 pPads), VHF 155 173
Weighted

Behaviour

1.1.28 There is also the potential for impacts on behaviour from underwater sound sources.
Significant (i.e., non-trivial) disturbance may occur when there is a risk of animals
experiencing sustained or chronic disruption of behaviour or when animals are displaced
from an area, with subsequent redistribution being significantly different from that occurring
due to natural variation.

1.1.29 This assessment adopts a conservative approach and uses the US National Marine
Fisheries Service (NMFS 2005a) Level B harassment thresholds for impulsive and non-
impulsive sounds. Level B Harassment is defined as having the potential to disturb (but not
injure) a marine mammal or marine mammal stock in the wild by causing disruption of
behavioural patterns, including, but not limited to, migration, breathing, nursing, breeding,
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1.1.30

1131

feeding, or sheltering. This description of non-trivial disturbance has therefore been used
as the basis for onset of behavioural change in this assessment.

The marine mammal level B harassment threshold for continuous noise is set at 120 dB re
1 yPa (rms) (NMFS, 2005). This value sits mid-way between the range of values identified
in Southall et al. (2007) for continuous sound but is lower than the value at which the
majority of mammals responded at a response score of 6 (i.e., once the received rms sound
pressure level is greater than 140 dB re 1 pPa). Considering the lack of data and high-level
variation of data relating to onset of behavioural effects due to continuous sound, it is
recommended that any ranges predicted using this number are viewed as probabilistic and
potentially over-precautionary.

The High Energy Seismic Survey (HESS) workshop on the effects of seismic sound on
marine mammals concluded that mild behavioural disturbance to impulsive sound would
most likely occur at sound levels greater than 140 dB re 1 pPa (rms) (HESS, 1997). This
workshop drew on multiple studies but recognised that there was some degree of variability
in reactions between different studies and mammal groups. This value is similar to the
lowest threshold for disturbance of low-frequency cetaceans noted in Southall et al. (2007).
Itis, however, considered unlikely that a threshold for the onset of mild disturbance effects
could be defined as significant disturbance. Consequently, this assessment utilises the
NMFS (2005) marine mammal level B harassment threshold of 160 dB re 1 pPa (rms) as
a proxy for significant disturbance due to impulsive sound.

Modelling Approach and Assumptions

1.1.32

1.1.33

1.1.34

The propagation and sound exposure calculations were conducted over a range of water
column depths in order to determine the likely range for injury and disturbance. It should
be noted that the effect of directivity has a strong bearing on the calculated zones for injury
and disturbance because a marine mammal could be directly underneath the sound source
for greater distances in deep water compared to shallow water.

For the purpose of noise modelling across the cable route corridor areas for both Cluaran
Ear-Thuath and Cluaran Deas Ear, the potential cable route corridors for each site were
grouped together and approximately divided into sections based on typical water depths
(Table 0.4).

TABLE 0.4 NOISE MODELLING AREA GROUPINGS AND ASSOCIATED WATER DEPTH

Modelled area Modelled water depth ranges
(25m steps)
Cluaran Deas Ear

Nearshore section of cable routes <50
Offshore cable routes 50-100
Cluaran Ear-Thuath

Nearshore section of cable routes <50
Offshore cable routes 50-75

Exposure modelling was based on the assumption of an animal swimming at a constant
speed (1.5 ms™?) in a perpendicular direction away from a moving vessel. The real-world
situation is more complex and the animal is likely to move in a more complex manner. Swim
speeds of marine mammals have been shown to be up to 5 ms™ (e.g. cruising minke whale
3.25 ms* (Cooper et al., 2008) and harbour porpoise up to 4.3 ms? (Otani et al., 2000)).
The more conservative swim speed of 1.5 ms? used in this assessment allows some
headroom to account for the potential that the marine mammal might not swim directly
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away from the source, could change direction or does not maintain a fast swim speed over
a prolonged period.

1.1.35 Full details of the noise modelling approach and assumptions can be found in Appendix B.

Results

Injury

1.1.36  The results of the subsea noise modelling for the multiple survey types (Table 0.5 to Table
0.9) showed that the range at which injury could occur for all species is somewhat localised,
with a maximum of 310 m based on SEL (maximum radius using sub bottom profiler (SBP)
at Cluaran Deas Ear, E3 — offshore cable route for harbour porpoise as the most sensitive
species (with the lowest threshold for injury) (Table 0.7).

Behaviour

1.1.37 Behavioural effects are predicted to be limited in extent with likely behavioural disturbance
occurring out to a maximum of 1,690 m from the source (maximum radius using Ultra-Short
Base Line (USBL) for the nearshore sections of cable routes for Cluaran Ear-Thuath, NE2
and Cluaran Deas Ear, E3) (Table 0.8). Distances have not been given for soft start since
the benefits of this technique are greater at shorter ranges from the source. This is because
at smaller distances the sound level is higher and falls away at a faster rate, so an animal
swimming at a constant speed will observe a larger relative reduction in sound compared
to if it starts further away from the source.

TABLE 0.5: MARINE MAMMAL NOISE MODELLING RESULTS FOR MULTIBEAM ECHO SOUNDER (NON-
IMPULSIVE) SURVEYS AND THE SUMMARY OF POTENTIAL INJURY AND DISTURBANCE ZONES IN
CLUARAN EAR-THUATH AND CLUARAN DEAS EAR

Radius of Effect, (m)

VHF Cetacean
(Harbour Porpoise)

Survey Type Potential Effect LF Cetacean |HF Cetacean (Bottlenose Dolphin,
(Minke Whale) | White-beaked Dolphin, Atlantic
White-Sided Dolphin)

Cluaran Ear-Thuath (NE2) — nearshore section of cable routes

. SEL of mammal swimming N/E 37 40
Multibeam Echo | away from survey vessel
Sounder
RMS behavioural change 573

Cluaran Ear-Thuath (NE2) — offshore cable routes

. SEL of mammal swimming N/E 57 64
Multibeam Echo | away from survey vessel
Sounder
RMS behavioural change 485

Cluaran Deas Ear (E3) — nearshore section of cable route
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. SEL of mammal swimming N/E 37 40
Multibeam Echo | away from survey vessel
Sounder
RMS behavioural change 573

Cluaran Deas Ear (E3) — offshore section of cable route

. SEL of mammal swimming N/E 66 76
Multibeam Echo | away from survey vessel
Sounder
RMS behavioural change 490

TABLE 0.6: MARINE MAMMAL NOISE MODELLING RESULTS FOR SIDE SCAN SOUNDER (NON-IMPULSIVE)
SURVEYS AND THE SUMMARY OF POTENTIAL INJURY AND DISTURBANCE ZONES IN CLUARAN EAR-
THUATH AND CLUARAN DEAS EAR

Radius of Effect, (m)

Survey Type Potential Effect LF Cetacean |HF Cetacean (Bottlenose Dolphin,| VHF Cetacean

(Minke Whale) | White-beaked Dolphin, Atlantic (Harbour
White-Sided Dolphin) Porpoise)
Cluaran Ear-Thuath (NE2) — nearshore section of cable routes
o s
Side Scan Sonar
RMS behavioural change 255
Cluaran Ear-Thuath (NE2) — offshore cable routes
SEL of mammal swimming N/E 42 63

. away from survey vessel
Side Scan Sonar y y

RMS behavioural change 248

Cluaran Deas Ear (E3) — nearshore section of cable route
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o ey voms? | e 2 s
Side Scan Sonar
RMS behavioural change 255

Cluaran Deas Ear (E3) — offshore section of cable route

SEL of mammal swimmin
. away from surve)\;v :/esslelg N/E 44 &
Side Scan Sonar
RMS behavioural change 262

TABLE 0.7: MARINE MAMMAL NOISE MODELLING RESULTS FOR SUB BOTTOM PROFILER (NON-
IMPULSIVE) SURVEYS AND THE SUMMARY OF POTENTIAL INJURY AND DISTURBANCE ZONES IN
CLUARAN EAR-THUATH AND CLUARAN DEAS EAR

Radius of Effect, (m)

Survey Type Potential Effect LF Cetacean |HF Cetacean (Bottlenose Dolphin,| VHF Cetacean

(Minke Whale) | White-beaked Dolphin, Atlantic (Harbour
White-Sided Dolphin) Porpoise)
Cluaran Ear-Thuath (NE2) — nearshore section of cable routes
SEL of mammal swimming 38 46 268
Sub Bottom away from survey vessel
Profiler
RMS behavioural change 1,385
Cluaran Ear-Thuath (NE2) — offshore cable routes
SEL of mammal swimming 63 67 283
Sub Bottom away from survey vessel
Profiler
RMS behavioural change 1,363

Cluaran Ear-Thuath (E3) — nearshore section of cable route
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SEL of mammal swimming
Sub Bottom away from survey vessel
Profiler

38 46 268

RMS behavioural change 1,385

Cluaran Deas Ear (E3) — offshore section of cable route

SEL of mammal swimming 75 80 310
Sub Bottom away from survey vessel
Profiler
RMS behavioural change 1,358

TABLE 0.8: MARINE MAMMAL NOISE MODELLING RESULTS FOR ULTRA-SHORT BASE LINE (USBL)
(NON-IMPULSIVE) SURVEYS AND THE SUMMARY OF POTENTIAL INJURY AND DISTURBANCE ZONES IN
CLUARAN EAR-THUATH AND CLUARAN DEAS EAR

Radius of Effect, (m)

Survey Type Potential Effect LF Cetacean |HF Cetacean (Bottlenose Dolphin,| VHF Cetacean

(Minke Whale) | White-beaked Dolphin, Atlantic (Harbour
White-Sided Dolphin) Porpoise)
Cluaran Ear-Thuath (NE2) — nearshore section of cable routes
SEL of mammal swimming N/E N/E 45
Ultra-Short Base | away from survey vessel
Line
RMS behavioural change 1,690
Cluaran Ear-Thuath (NE2) — offshore cable routes
SEL of mammal swimming N/E N/E 56

Ultra-Short Base | away from survey vessel
Line

RMS behavioural change 1,638

Cluaran Deas Ear (E3) — nearshore section of cable route
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SEL of mammal swimming N/E N/E 45
Ultra-Short Base | away from survey vessel
Line
RMS behavioural change 1,690

Cluaran Deas Ear (E3) — offshore section of cable route

SEL of mammal swimming N/E N/E 60
Ultra-Short Base | away from survey vessel
Line
RMS behavioural change 1,657

TABLE 0.9: MARINE MAMMAL NOISE MODELLING RESULTS FOR SPARKER (IMPULSIVE) SURVEYS AND
THE SUMMARY OF POTENTIAL INJURY AND DISTURBANCE ZONES IN CLUARAN EAR-THUATH AND

CLUARAN DEAS EAR

Radius of Effect, (m)

Survey Type Potential Effect LF Cetacean |HF Cetacean (Bottlenose Dolphin,| VHF Cetacean

(Minke Whale) | White-beaked Dolphin, Atlantic (Harbour
White-Sided Dolphin) Porpoise)
Cluaran Ear-Thuath (NE2) — nearshore section of cable routes
SEL of mammal swimming N/E N/E 22
away from survey vessel
Sparker
RMS behawoural change 657, 98
(mild, strong)
Cluaran Ear-Thuath (NE2) — offshore cable routes
SEL of mammal swimming N/E N/E 18

away from survey vessel

Sparker

RMS behavioural change
(mild, strong) 587, 86
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Cluaran Deas Ear (E3) — nearshore section of cable route

SEL of mammal swimming N/E N/E 22
away from survey vessel
Sparker
RMS behavioural change 657, 98

(mild, strong)

Cluaran Deas Ear (E3) — offshore section of cable route

SEL of mammal swimming N/E N/E 22
away from survey vessel
Sparker
RMS behavioural change 569, 83

(mild, strong)

Risk Assessment

Introduction

1.1.38 Within the coastal waters of the east coast of Scotland, the more commonly recorded
cetacean species include the harbour porpoise, bottlenose dolphin, white-beaked dolphin,
and minke whale, with Atlantic white-sided dolphin occurring more typically in deeper
waters (Table 0.1). A summary of the distribution and abundance for each of the key
cetacean EPS is provided below together with an assessment of the risk of injury or
disturbance based on the results of the subsea noise assessment (Section 0).

TABLE 0.1: SUMMARY OF CETACEAN SPECIES FOUND IN CLUARAN EAR-THUATH AND CLUARAN DEAS
EAR. SOURCES: WEIR (2001), HAMMOND ET AL., (2013), HAMMOND ET AL., (2021) AND MARINE
SCOTLAND MAPS NMPI (2022).

Occurrence in the
northern North Sea

Toothed Whales, Dolphins, and Porpoises

Species

Description

Harbour porpoise Abundant /Abundant and widespread throughout the
Phocoena phocoena northern North Sea, most frequently
reported cetacean in the North Sea
Bottlenose dolphin Common Occurs throughout the northern North Sea,
Tursiops truncatus the Moray Firth supports the only known
remaining resident population in the North
Sea
White-beaked dolphin Abundant /Abundant and widespread throughout the
Lagenorhynchus albirostris northern North Sea, second most frequently
reported cetacean in the North Sea
Atlantic white-sided dolphin Occasional Occurs typically in deep waters along
Lagenorhynchus acutus continental shelf although regularly enters
the North Sea over summer months.
Baleen Whales
Minke whale Common Range widely and can be observed
Balaenoptera acutorostrata throughout the northern North Sea
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Harbour Porpoise
Baseline

1.1.39

1.1.40

1.1.41

1.1.42

The harbour porpoise has a large population and is extensively distributed throughout the
North Sea, making it the most abundant cetacean species within the North Sea (Hammond
et al., 2017; Chevallard et al., 2019; Evans and Waggitt, 2020). Harbour porpoise diets are
diverse, vary regionally, and predominantly consist of cephalopods and an assortment of
fish species (Ransijn et al., 2019). Historical studies of harbour porpoise in Scottish waters
have illustrated that sandeel and whiting dominate the species’ diet (Santos and Pierce,
2003; Baines et al., 2012; Ransijn et al., 2019). Long-term passive acoustic data collected
near the Moray Firth, Scotland has shown that harbour porpoises were increasingly
detected during sunrise, sunset and throughout the night in deeper areas with muddy
substrate, but in shallow, sandy areas during the day, suggesting the importance of multiple
habitat types necessary to ensure species success (Williamson et al., 2017). According to
the Marine Mammal Research Unit (MMRU), harbour porpoises have a typical life
expectancy of around 8-12 years (MMRU, 2022).

The East Coast Marine Mammal Acoustic Study (ECOMMAS) utilises acoustic recorders
(C-PODs) to collect data on the relative abundance of harbour porpoises in 30 locations off
the east coast of Scotland (NMPi, 2022; Hague et al., 2020; Williamson, 2018).
Deployments are undertaken twice per year, with data covering the months of April to
November (Hague et al., 2020). The nearest C-POD deployments to Cluaran Ear-Thuath
and Cluaran Deas Ear are those located at Latheron and Stonehaven, respectively. Data
collected from 2013-2016 illustrated that the greatest presence of harbour porpoise within
the vicinity of Cluaran Ear-Thuath and Cluaran Deas Ear were detected at Fraserburgh and
Spey Bay, situated approximately 80km and 100km south of Cluaran Ear-Thuath,
respectively, and Arbroath, located approximately 18km west of Cluaran Deas Ear. C-
PODs located at Stonehaven had relatively low harbour porpoise detection rates from
2014-2016, further demonstrating the species preference for offshore, deep-water habitats
along the 20 to 50 m isobath (Chevellard et al., 2019; Robinson et al., 2007).

Species-specific densities have been based on SCANS Ill Survey Block R densities for
Cluaran Deas Ear and Survey Block S for Cluaran Ear-Thuath (Hammond et al., 2021).
The abundance estimates for harbour porpoise within Survey Block R were 38,646
individuals, with a density of 0.599 animals/km? (Hammond et al., 2021). The abundance
estimates for harbour porpoise within Survey Block S were 6,147 individuals, with a density
of 0.152 animals/km? (Hammond et al., 2021). The conservation status of the harbour
porpoise in UK waters was assessed as Favourable (JNCC, 2013a) but this has
subsequently been revised to Unknown for the latest assessment (JNCC, 2019a).

Cluaran Ear-Thuath and Cluaran Deas Ear cable route survey areas are located within the
North Sea Management Unit (NSMU) for harbour porpoise (IAMMWG, 2022). This
abundance of harbour porpoise in the NSMU is estimated at 346,601 individuals (CV
(coefficient of variation) of 0.09). Within the UK portion of the NSMU, it is estimated there
are 159,632 harbour porpoise (CV of 0.12) (IAMMWG, 2022).

Risk Assessment

1.1.43

1.1.44

Audiogram data for the harbour porpoise indicate that it is responsive to noise at
frequencies from 100-170 kHz, with peak hearing sensitivity occurring over the frequency
range 20-150 kHz. Thresholds for SPLs at which injury and behavioural disturbance may
be induced are described in Section O.

The noise assessment (Section 0, Appendix B) showed that a harbour porpoise exposed
to subsea noise from the survey equipment may experience auditory injury at a range of
up to 310 m (0.3 km?) (SEL; maximum radius using SBP at the offshore cable route of
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Cluaran Deas Ear, E3). Behavioural disturbance has the potential to occur out to a
maximum distance of 1,690 m (8.97 km?) (maximum radius using USBL at the nearshore
sections of cable routes for both Cluaran Ear-Thuath, NE2, and Cluaran Deas Ear, E3)
(see Appendix A).

1.1.45 The noise modelling demonstrated that without the implementation of mitigation, and for all
equipment, less than one harbour porpoise is predicted to have the potential to experience
auditory injury at any one time within the Cluaran Ear-Thuath and Cluaran Deas Ear survey
areas (see Appendix A).

1.1.46 Due to the small area over which injury could occur and the low number of animals which
may be affected (<1), the risk of injury to harbour porpoise is considered to be negligible.
Itis likely that animals will be displaced from the area of injury risk prior to commencement
of the geophysical activities due to audible and visual cues during movement of the survey
vessel. Proposed mitigation to further reduce potential for impact is presented in Section 0.

1.1.47 Up to approximately six harbour porpoise may be disturbed as a result of the survey
activities at any one time (maximum number using USBL at the nearshore section of cable
routes for Cluaran Deas Ear). Disturbance has the potential to occur over an area of up to
8.97 km? using USBL at the nearshore sections of cable routes for both Cluaran Ear-
Thuath, NE2, and Cluaran Deas Ear, E3. The potential for disturbance is highest at the
offshore section of cable route for Cluaran Deas Ear, affecting to up to 0.0016% of the
NSMU population, or up to 0.0034% of the UK portion of the NSMU population (see
Appendix A).

1.1.48 Therefore, there is a low risk of disturbance to harbour porpoise. However, an EPS Licence
is required in respect of this disturbance for the proposed Cluaran Ear-Thuath and Cluaran
Deas Ear cable route geophysical surveys.

Bottlenose Dolphin

Baseline

1.1.49 Scotland is home to a small, resident population of bottlenose dolphin that are protected
through a Special Area of Conservation (SAC) in the Moray Firth (Chevellard et al., 2019;
JNCC, 2021). The Moray Firth comprises the sole, year-round resident population of
bottlenose dolphin in the North Sea (Robinson et al., 2017). Bottlenose dolphin have also
been recorded off the western Isles of Scotland and are commonly found in inshore and
deep coastal waters (Avant 2008). However, the Moray Firth population has been known
to show high site fidelity and the Moray Firth area is understood as their core location
(Fernandez-Betelu et al., 2019). Bottlenose dolphin have been known to exhibit high
flexibility in both their foraging behaviour and habitat use (Fernandez-Betelu et al., 2019).
Prey availability and prey concentration drive species’ habitat preference, with their
foraging behaviours known to adapt accordingly (Genov et al., 2019; Garagouni et al.,
2019). The majority of female bottlenose dolphins found in the Moray Firth were found to
give birth from six to 13 years of age, with calves born predominantly from May to October,
peaking during the summer months with increased water temperatures (Robinson et al.,
2017).

1.1.50 ECOMMAS data collected from 2013-2016 illustrated that the greatest presence of
bottlenose dolphin were detected at Cromarty, situated approximately 150 km southeast of
Cluaran Ear-Thuath and 170 km northeast of Cluaran Deas Ear (NMPi, 2021).

1.1.51 Species-specific densities have been based on SCANS IIl Survey Block R densities for
Cluaran Deas Ear and Survey Block S for Cluaran Ear-Thuath (Hammond et al., 2021).
The abundance estimate for bottlenose dolphin within Survey Block R is 1,924 individuals,
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with a density of 0.03 animals/km? (Hammond et al., 2021). The abundance estimate for
bottlenose dolphin within Survey Block S is 151 individuals, with a density of 0.004
animals/km? (Hammond et al., 2021). The conservation status of the bottlenose dolphin in
UK waters was assessed as Favourable (JNCC, 2013b) but this has subsequently been
revised to Unknown for the latest assessment (JNCC, 2019b). The Moray Firth coastal
population of bottlenose dolphin has recently shown signs of increased range extension,
occurring off the eastern coast of Scotland and England (Cheney et al., 2014; Evans and
Waggitt, 2020).

1.1.52 Cluaran Ear-Thuath and Cluaran Deas Ear cable route survey areas are located within the
Greater North Sea Management Unit (GNSMU) for bottlenose dolphin IAMMWG, 2022).
This abundance of bottlenose dolphin in the GNSMU is estimated at 2,022 individuals (CV
of 0.75). Within the UK portion of the GNSMU, it is estimated there are 1,885 bottlenose
dolphin (CV of 0.8) IAMMWG, 2022).

Risk Assessment

1.1.53 Audiogram data for the bottlenose dolphin indicate that they are responsive to noise at
frequencies from 150-160 kHz. Thresholds for SPLs at which injury and behavioural
disturbance may be induced are described in Section 0.

1.1.54 The noise assessment (Section 0, Appendix B) showed that a bottlenose dolphin exposed
to subsea noise from the survey equipment would be likely to experience auditory injury at
a range of up to 80 m (0.02 km?) (SEL; maximum radius using SBP at the offshore cable
route for Cluaran Deas Ear). Behavioural disturbance has the potential to occur out to a
maximum distance of 1,690 m (8.97 km?) (maximum radius using USBL at the nearshore
sections of cable routes for both Cluaran Ear-Thuath, NE2, and Cluaran Deas Ear, E3)
(see Appendix A).

1.1.55 The noise modelling demonstrated that without the implementation of mitigation, and for all
equipment, less than one bottlenose dolphin is predicted to have the potential to experience
auditory injury at any one time within the Cluaran Ear-Thuath and Cluaran Deas Ear cable
route survey areas (see Appendix A).

1.1.56 Due to the small area over which injury could occur and the low number of animals which
may be affected (<1), the risk of injury to bottlenose dolphin is considered to be negligible.
It is likely that animals will be displaced from the area of injury risk prior to commencement
of the geophysical activities due to audible and visual cues during movement of the survey
vessel. Proposed mitigation to further reduce potential for impact is presented in Section 0.

1.1.57 Less than one bottlenose dolphin may be disturbed as a result of the survey activities at
any one time (maximum number using SBP at the nearshore section of cable route at
Cluaran Deas Ear). Disturbance has the potential to occur over an area of up to 8.97 km?
using USBL at Cluaran Deas Ear. The potential for disturbance is highest at the nearshore
section of cable route for Cluaran Deas Ear, affecting to up to 0.013% of the GNSMU
population, or up to 0.014% of the UK portion of the GNSMU population (see Appendix A).

1.1.58 Therefore, there is a low risk of disturbance to bottlenose dolphin. However, an EPS
Licence is required in respect of this disturbance for the proposed Cluaran Ear-Thuath and
Cluaran Deas Ear cable route geophysical surveys.

White-beaked Dolphin

Baseline
1.1.59 The white-beaked dolphin is endemic to the North Sea, with an estimated population of
nearly 36,000 individuals (I1Jsseldijk et al., 2018). The white-beaked dolphin is the second
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1.1.60

1.161

1.1.62

most common cetacean species present in the North Sea following the harbour porpoise
(Schick et al., 2020). This species is typically found along continental shelf waters between
50-100 m in depth, predominantly in the western portion of the central and northern North
Sea (Hammond et al., 2013). Analysis of stomach contents from North Sea white beaked
dolphins have illustrated that cod, gobies, haddock, and whiting play an important role in
the species diet (Schick et al., 2020). Sexual maturity has been found to range between six
to 10 years in females and seven to 12 years in males (Schick et al., 2020). Although little
is known regarding the species reproductive behaviours, calving is believed to take place
in summer months from May to September (lJsseldijk et al., 2018), coinciding with peak
densities found along the Scottish coast (Gilles et al., 2019). Temperature has been found
to be a critical factor in determining the white-beaked dolphins’ distribution. Several authors
have emphasised the potential impacts of increased water temperatures due to
ramifications of climate change and their effects on prey abundance and distribution,
altering white-beaked dolphin habitat and foraging preferences (Macleod et al., 2008;
Evans and Bjgrge, 2013; |Jsseldijk et al., 2018).

As previously stated, the white-beaked dolphin is the second most common cetacean
species observed in the North Sea (Schick et al., 2020). Given the known, wide-ranging
movements of this species, the Cluaran Ear-Thuath and Cluaran Deas Ear cable route
corridor areas of the North Sea likely represent a small portion of the overall area utilised
(Hammond et al., 2017). Therefore, the habitat affected through the proposed survey areas
will comprise a minor proportion of available habitat for the white-beaked dolphin
population.

Species-specific densities have been based on SCANS Il Survey Block R and S
densities (Hammond et al., 2021). The abundance estimate for white-beaked dolphin
within Survey Block R is 15,694 individuals, with a density of 0.243 animals/km?
(Hammond et al., 2021). The abundance estimate for bottlenose dolphin within Survey
Block S is 868 individuals, with a density of 0.021 animals/km2 (Hammond et al., 2021).
The conservation status of the white-beaked dolphin in UK waters was assessed as
Favourable (JNCC, 2013b) but this has subsequently been revised to Unknown for the
latest assessment (JNCC, 2019b). Large-scale abundance surveys conducted from
1994-2005 have consistently reported similar numbers, suggesting that the population
size has remained relatively stable without significant increase or decrease in total
population size within the North Sea (Hammond et al., 2017; Paxton et al., 2016).

Cluaran Ear-Thuath and Cluaran Deas Ear cable route survey areas are located within the
Celtic and Greater North Seas Management Unit (CGNSMU) for white-beaked dolphin
(IAMMWG, 2022). The abundance of white-beaked dolphin in the CGNSMU is estimated
at 43,951 individuals. Within the UK portion of the CGNSMU, it is estimated there are
34,025 white-beaked dolphin IAMMWG, 2022).

Risk Assessment

1.1.63

1.1.64

Thresholds for SPLs at which injury and behavioural disturbance may be induced in HF
cetacean species, such as the white-beaked dolphin are described in Section O.

The noise assessment (Section 0, Appendix B) showed that a white-beaked dolphin
exposed to subsea noise from the survey equipment would be likely to experience auditory
injury at a range of up to 80 m (0.02 km?) (SEL; maximum radius using SBP at the offshore
cable routes of Cluaran Deas Ear). Behavioural disturbance has the potential to occur out
to a maximum distance of 1,690 (8.97 km?) m from the source (maximum radius using
Ultra-Short Base Line (USBL) for the nearshore sections of cable routes for Cluaran Ear-
Thuath, NE2 and Cluaran Deas Ear, E3) (see Appendix A).

EORO0764 | Version 02 | 18 April 2023
rpsgroup.com Page 26



TWP | CLUARAN EAR-THUATH AND CLUARAN DEAS EAR GEOPHYSICAL SURVEYS

1.1.65

1.1.66

1.1.67

1.1.68

The noise modelling demonstrated that without the implementation of mitigation, and for all
equipment, less than one white-beaked dolphin is predicted to have the potential to
experience injury any one time within the Cluaran Ear-Thuath and Cluaran Deas Ear cable
route survey areas (see Appendix A).

Due to the small area over which injury could occur and the low number of animals which
may be affected, the risk of injury to white-beaked dolphin is considered to be negligible. It
is likely that animals will be displaced from the area of injury risk prior to commencement
of the geophysical survey due to audible and visual cues during movement of the survey
vessel. Proposed mitigation to further reduce potential for impact is presented in Section 0.

Up to approximately two white-beaked dolphin may be disturbed as a result of the survey
activities at any one time assuming the surveys run within the survey window of March to
October (maximum number using USBL at the nearshore sections of cable route corridors
for Cluaran Deas Ear). Disturbance has the potential to occur over an area of up to 8.97
km?, and affecting up to 0.005% of the CGNSMU population, or up to 0.006% of the UK
portion of the CGNSMU (see Appendix A).

Therefore, there is a low risk of disturbance to white-beaked dolphin. However, an EPS
Licence is required in respect of this disturbance for the proposed Cluaran Ear-Thuath and
Cluaran Deas Ear cable route geophysical surveys.

Atlantic White-sided Dolphin
Baseline

1.1.69

1.1.70

1171

The Atlantic white-sided dolphin inhabits the North Atlantic as its name implies, and prefers
deep oceanic waters along the continental shelf, ranging in depth from 100-500 metres
(Evans and Waggitt, 2020; Schick et al., 2020). Atlantic white-sided dolphins are known to
be highly mobile and can travel long distances as their distribution from the eastern coast
of the United States to north of Greenland illustrates (Wall et al., 2013). In the UK, the
species is known to primarily occur to the north and northwest of Scotland, with
observances being rare in the central and north-eastern North Sea (Gilles et al., 2019).
Males are typically larger than females and calving season is known to begin in the early
summer months, with the majority of calf sightings ranging from June to September
(Weinrich et al., 2001; Schick et al., 2020). This species is usually observed in large pods,
which can comprise up to several thousand individuals (Barnes 2008). Atlantic white-sided
dolphins have been observed working together to herd schools of fish towards the surface
and their diets have been found to mainly consist of cod, herring, squid, shrimp, mackerel
and sandeel (HWDT 2021). Additionally, they can often be seen feeding with fin and
humpback whales and are known to form mixed groups with other dolphin species
(Hammond et al., 2019).

The Atlantic white-sided dolphin is abundant throughout its range with approximately 54%
of its population coming from the west coast of Scotland (Macleod, 2004; Hammond et al.,
2019). Given the extensive range of the species, the North Sea is likely to only represent a
small portion of the total range and habitat utilised by Atlantic white-sided dolphins
(Hammond et al., 2017). Additionally, given the species preference for deep oceanic and
offshore waters, it is unlikely that Cluaran Ear-Truath and Cluaran Deas Ear represent a
key habitat for the species.

Species-specific densities have been based on SCANS Ill Survey Block R and S densities
(Hammond et al., 2021). The abundance estimate for Atlantic white-sided dolphin within
Survey Block R is 644 individuals, with a density of 0.01 animals/km? (Hammond et al.,
2021). No white-sided dolphins were sighted in Block S. The conservation status of the
Atlantic white-sided dolphin in UK waters was assessed as Favourable (JNCC, 2013d) but
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this has subsequently been revised to Unknown for the latest assessment (JNCC, 2019d).
The species is known to be widespread and abundant, with population estimates currently
exceeding 100,000 individuals (Hammond et al., 2019).

1.1.72 Cluaran Ear-Thuath and Cluaran Deas Ear cable route survey areas are located within the
Celtic and Greater North Sea Management Unit (CGNSMU) for Atlantic white-sided dolphin
(IAMMWG, 2022). The abundance of Atlantic white-sided dolphin in the CGNSMU is
estimated at 18,128 individuals. Within the UK portion of the CGNSMU, it is estimated there
are 12,293 Atlantic white-sided dolphin (IAMMWG, 2022 The species is known to be
widespread and abundant, with population estimates currently exceeding 100,000
individuals (Hammond et al., 2019).

Risk Assessment
1.1.73 Thresholds for SPLs at which injury and behavioural disturbance may be induced in HF
cetacean species, such as the Atlantic white-sided dolphin are described in Section 0.

1.1.74 The noise assessment (Section 0, Appendix B) showed that an Atlantic white-sided dolphin
exposed to subsea noise from the survey equipment may experience auditory injury at a
range of up to 80 m (0.02 km?) (SEL; maximum radius using SBP at the offshore section
of the cable routes for Cluaran Deas Ear). Behavioural disturbance has the potential to
occur out to a maximum distance of 1,690 m (8.97 km?) (maximum radius using Ultra-Short
Base Line (USBL) for the nearshore sections of cable routes for Cluaran Ear-Thuath, NE2
and Cluaran Deas Ear, E3) (see Appendix A).

1.1.75 The noise modelling demonstrated that without the implementation of mitigation, and for all
equipment, less than one Atlantic white-sided dolphin is predicted to have the potential to
experience auditory injury at any one time within the Cluaran Ear-Thuath survey areas (see
Appendix A).

1.1.76 Due to the small area over which injury could occur and the low number of animals which
may be affected (<1), the risk of injury to Atlantic white-sided dolphin is considered to be
negligible. It is likely that animals will be displaced from the area of injury risk prior to
commencement of the geophysical survey due to audible and visual cues during movement
of the survey vessel. Proposed mitigation to further reduce potential for impact is presented
in Section O.

1.1.77 Less than one Atlantic white-sided dolphin may be disturbed as a result of the survey
activities (maximum number using USBL at the nearshore sections of cable route corridors
for Cluaran Deas Ear). Disturbance has the potential to occur over an area of up to 8.97
km?, and affecting up to 0.005% of the CGNSMU population, or up to 0.007% of the UK
portion of the CGNSMU population (see Appendix B).

1.1.78 Therefore, there is a low risk of disturbance to Atlantic white-sided dolphin. However, an
EPS Licence is required in respect of this disturbance for the proposed Cluaran Ear-Thuath
and Cluaran Deas Ear cable route geophysical surveys.

Minke Whale

Baseline

1.1.79 The minke whale is the smallest, most abundant baleen whale (mysticete) species
observed in UK waters (Robinson et al., 2021; Evans and Waggitt, 2020). Recent studies
have determined there are approximately 9,000 individuals occurring in the North Sea, with
the majority of sightings coming from inshore, shelf waters up to 200 metres in depth along
the northern North Sea (Hammond et al., 2017; Robinson et al., 2021). Studies have shown
that minke whale are most commonly sighted in summer months, where the species
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1.1.80

1181

1.1.82

1.1.83

undergo seasonal movements, illustrating their wide spatial distribution (Gilles et al., 2019).
However, it is worth noting that while the species has been frequently observed from April
to October in coastal waters of the North Sea, sightings have simultaneously been
documented year-round (Dolman et al., 2013; Reid et al., 2003). Off the coast of Scotland,
sightings peak from July to August, relating to meso-scale oceanographic features which
most likely increase minke whale foraging opportunities in the area (Tetley and Robinson,
2008; Robinson et al., 2009). The minke whale diet in Scottish waters primarily consists of
sandeel, herring, whiting, and plankton (HWDT, 2021; Pierce et al., 2004). It has been
evidenced that minke whales undergo large, seasonal migrations between breeding
grounds and foraging grounds, although these have not been conclusively identified (Risch
et al., 2014, Risch et al., 2019a). The species’ relatively small size and elusive behaviour
have resulted in uncertainty regarding their migratory routes and seasonal distributions,
making effective conservation and management difficult (Risch et al., 2019b).

Minke whale is a commonly occurring species off the coast of Scotland and more
specifically, in the Moray Firth with significant distributions found along the southern
coastline. It's been evidenced that minke whales are observed less frequently in the
southern North Sea as compared to the northern and central North Sea (Risch et al.,
2019a). These highly productive waters are home to rich feeding grounds which attract
high densities of minke whales during summer and autumn months, resulting in the
designation of the Southern Trench Marine Protected Area (MPA) (Robinson et al., 2021).

Acoustic recordings were collected from May—November 2016 across 10 recording sites
within the Moray Firth and the Eastern coast of Scotland (Risch et al., 2019). These
recording sites, from north to south include Latheron, Helmsdale, Cromarty, Spey Bay,
Fraserburgh, Cruden Bay, Stonehaven, Abroath, St Andrews, and St Abbs. Minke whale
acoustic recordings were present at 70% of the recording locations, with most recordings
being evidenced in the central and northern Moray Firth, particularly at Helmsdale,
Latheron and Spey Bay (Risch et al., 2019). The nearest recording site to Cluaran Ear-
Thuath is approximately 78km southwest of the array area at Latheron, which had 37
detection hours of minke whale. The nearest recording site to the Cluaran Deas Ear is
approximately 30km west of the array area at Stonehaven, which only had one detection
hour (Risch et al., 2019).

Species-specific densities have been based on SCANS Il Survey Block R densities for
Cluaran Deas Ear and Survey Block S for Cluaran Ear-Thuath (Hammond et al., 2021).
The abundance estimate for minke whale within Survey Block S is 2,498 individuals, with
a density of 0.039 animals/km? (Hammond et al., 2021). The abundance estimates for
harbour porpoise within Survey Block S were 383 individuals, with a density of 0.01
animals/km? (Hammond et al., 2021). The conservation status of the minke whale in UK
waters was assessed as Favourable (JNCC, 2013e) but this has subsequently been
revised to Unknown for the latest assessment (JNCC, 2019e).

Cluaran Ear-Thuath and Cluaran Deas Ear cable route survey areas are located within the
Celtic and Greater North Seas Management Unit (CGNSMU) for minke whale (IAMMWG,
2022). The abundance of minke whale in the CGNSMU is estimated at 20,118 individuals.
Within the UK portion of the CGNSMU, it is estimated there are 10,288 minke whale
(IAMMWG, 2022).

Risk Assessment

1.1.84

The minke whale, a baleen whale, is most sensitive to noise frequencies in the range from
40 Hz-15 kHz (Ketten and Mountain, unpublished). Thresholds for SPLs at which injury
and behavioural disturbance may be induced are described in Section 0.
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1.1.85

1.1.86

1.1.87

1.1.88

1.1.89

The noise assessment (Section 0) showed that a minke whale exposed to subsea noise
from the survey equipment may experience auditory injury at a range of up to 75 m (0.02
km?) (SEL; maximum radius using SBP at the offshore cable routes of Cluaran Deas Ear).
Behavioural disturbance has the potential to occur out to a maximum distance of 1,690
(8.97 km?) m from the source (maximum radius using Ultra-Short Base Line (USBL) for the
nearshore sections of cable routes for Cluaran Ear-Thuath, NE2 and Cluaran Deas Ear,
E3) (see Appendix A).

The noise modelling demonstrated that without the implementation of mitigation, and for all
equipment, less than one minke whale is predicted to have the potential to experience
auditory injury at any one time within the Cluaran Ear-Thuath and Cluaran Deas Ear survey
areas (see Appendix A).

Due to the small area over which injury could occur and the low number of animals which
may be affected (<1), the risk of injury to minke whale is considered to be negligible. It is
likely that animals will be displaced from the area of injury risk prior to commencement of
the geophysical survey due to audible and visual cues during movement of the survey
vessel. Proposed mitigation to further reduce potential for impact is presented in Section 0.

Less than one minke whale may be disturbed as a result of the survey activities (maximum
number using USBL at the nearshore sections of cable route corridors for Cluaran Deas
Ear). Disturbance has the potential to occur over an area of up to 8.97 km?, and affecting
up to 0.002% of the CGNSMU population, or up to 0.003% of the UK portion of the
CGNSMU population (see Appendix A).

Therefore, there is a low risk of disturbance to minke whale, however an EPS Licence is
required in respect of this disturbance for the proposed Cluaran Ear-Thuath and Cluaran
Deas Ear cable route geophysical surveys.

Basking Shark
Baseline

1.1.90

1.191

1.1.92

The basking shark is the second largest species of fish and has been listed in Appendix Il
of the Bern Convention, Appendix Il of CITES, and is listed as globally endangered
according to the IUCN Red List (Gore et al., 2016). Despite global interest and concern,
basking shark population size is increasingly difficult to discern due to their elusive, deep
water and circumglobal nature (Gore et al., 2016).

Basking shark migration routes cover large distances from north Africa up to Scotland,
using both the continental shelf and oceanic habitats in the upper 50 m to 200 m of the
water column (Doherty et al. 2017). Distribution has been shown to be influenced by a
range of environmental conditions (Austin et al. 2019); surface sightings of basking
sharks are typically reported where sea surface temperatures range between 15°C and
17.5°C (Cotton et al., 2005; Skomal et al., 2004) where thermal fronts are present (Sims
and Quayle, 1998; Jeewoonarain et al., 2000) and where zooplankton is in its greatest
abundance (Sims and Quayle, 1998; Sims, 1999). Twenty-eight basking sharks tagged
off Scotland and the Isle of Man in summer showed an average migration distance of
1,057 km with movements starting in October (Doherty et al. 2017), however, none of the
tagged basking sharks migrated to the east coast of Scotland.

Due to the migratory behaviour of basking sharks and routes through Scottish waters,
basking sharks have the potential to be present within the Forth and Tay Scottish Marine
Region (SMR) and in the vicinity of the Cluaran Ear-Thuath and Cluaran Deas Ear cable
route geophysical surveys areas. However, the majority of basking shark sightings are
located on the west coast of Scotland.
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Risk Assessment

1.1.93

1.1.94

1.1.95

1.1.96

1.1.97

1.1.98

1.1.99

Elasmobranchs have been shown to have a relatively narrow auditory range and reduced
sensitivity when compared to many other teleost species (Casper et al., 2012; Hart and
Collin 2015). It has been suggested that the noise from operational wind farms and
marine vessels is unlikely to cause hearing damage and/or loss in shark species, but
noise resulting from pile driving (reaching 237 dB re 1uPa at 100-1000 Hz) has the
potential to cause short-term decreases in hearing sensitivity (Casper et al., 2012; Wilson
et al., 2020).

While there is no direct evidence of sound causing mortality or stress in basking sharks, it
is thought that elasmobranch behaviour can be temporarily altered due to noise (Wilson
et al, 2020). According to the Marine Life Information Network (MarLIN), the basking
shark is most likely resistant to noise and therefore has been awarded a ‘High’ degree of
resilience (Wilson et al., 2020).

The noise assessment (Section 2; Appendix B) showed that a basking shark exposed to
subsea noise from the survey equipment may experience impairment / mortality at a
range of up to 5 m (maximum radius using sparker). It is not possible to model ranges for
behavioural disturbance due to a lack of agreed numerical thresholds for fish (see Popper
et al., 2014 and Hawkins and Popper, 2016). However, this can be estimated semi-
guantitatively and given the relatively low level of basking shark exposure to this type of
noise, it is expected that behavioural responses may occur at ranges of between tens
and hundreds of metres for the basking shark. There are a limited number of basking
sharks in the Northern North Sea and the Pentland Firth, as this area is not considered to
be an aggregation ‘hotspot’ for the species (Austin et al., 2019). Therefore, it is expected
that very small numbers of animals (i.e. <5 individuals) have the potential to be affected
by disturbance as a result of survey activities.

Given that mitigation measures will be implemented to avoid auditory injury (Section 0),
the remaining behavioural effects will be spatially limited, affecting very small numbers of
animals in the context of the wider population.

The proposed geophysical survey will be temporary and will be carried out over a small
area (with only a small proportion of that total area affected at any one time) in the
context of the North Sea. The use of geophysical survey equipment is not expected to
create a barrier to movement for basking shark and is therefore not expected to reduce
the range of the basking shark population.

Due to the small area over which injury could occur and the low number of animals that
may be injured (<1), the risk of injury to basking sharks is considered to be negligible. It is
likely that animals will be displaced from the area of injury risk prior to commencement of
the geophysical survey due to audible and visual cues during movement of the survey
vessel. Proposed mitigation to further reduce potential for impact is presented in Section
0.

Any habitat likely to be affected will constitute a very small proportion of the available
habitat to the basking shark population. The overall radius of effect is so small that
mortality / impairment only has the potential to occur over an area of 0.001 km?. This
would likely equate to a significantly small portion of basking sharks potentially being
present in waters near the survey site. The survey area is not likely to not represent a key
habitat in the context of the wider region.
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Mitigation

1.1.100 Marine mammal mitigation activities will be conducted in the field following the JNCC
Guidelines for Minimising the Risk of Injury and Disturbance to Marine Mammals from
geophysical surveys (JNCC, 2017). The following specific mitigation measures are
proposed for the planned geophysical surveys.

1.1.101 Up to three dedicated marine mammal observers (MMO) / passive acoustic monitoring
(PAM) operatives (potentially dual role for PAM) will operate from the vessel bridge during
daylight hours as per current JINCC guidelines (JNCC, 2017). Visual monitoring will be
carried out with particular attention given to a minimum 500 m mitigation zone around the
geophysical survey equipment source and given the water depth of the NE2 and E3 sites
is less than 200 metres, monitoring will be undertaken from 30 minutes before start of
geophysical equipment, throughout the 20 minute soft-start period until the start of
acquisition (therefore ~50 minutes before start of line).

1.1.102 Each time the seismic source is activated, there will be a gradual build -up (or soft-start) of
source power over the 20-minute period, as per the soft-start procedures and current JINCC
geophysical survey guidelines (JNCC, 2017). This soft-start procedure is utilised while
commencing underwater activities to gradually increase the sound intensity over a specific
period of time.. Effectively, this procedure aims to deter marine mammals from the
surrounding area prior to full volume being reached so that the noise exposure to marine
mammals and the associated risk of injury is reduced and/or wholly mitigated.

1.1.103 Towed passive acoustic monitoring (PAM) provides an opportunity to detect and indicate
the location of marine mammal vocalisations at sea relative to a towed hydrophone
streamer and is useful when visual searching is not possible (i.e. during periods of low
visibility or darkness). Marine mammal species are identified by the specific characteristics
of the detected click and whistle sounds, the interpretation of which requires specialised
computer software and a trained operator. PAM can be used to detect vocalising
cetaceans, but it is not applicable for detection of pinnipeds or non-vocalising animals.

1.1.104 The MMO/PAM operative(s) will monitor an agreed mitigation zone and advise if any
marine mammals are present within the zone. The standard radius of the mitigation zone
is 500 m, estimated from the centre of the noise source location (noting that this exceeds
the 220 m maximum modelled unmitigated injury zone as described in Section 0 and
Appendix B).

1.1.105 The flexibility of the PAM towing arrangement and ease of deployment/recovery methods
must also be considered in relation to existing in-sea equipment in order to ensure that the
PAM system can be used without additional risk to vessel personnel and equipment either
during geophysical data acquisition or equipment maintenance schedules during typical
line changes or periods of poor weather.

1.1.106 It should be noted that PAM in-sea equipment deployment is dependent on operational
constraints. Therefore, PAM will be used as practically and continuously as possible. TWP
will advise Marine Scotland and NatureScot in the event of any significant periods where
PAM is not available. PAM efforts will focus on providing a marine mammal monitoring
capability of the area within 500 m of the source array, during the 30-minute monitoring
period prior to soft-start at night or during periods of poor visibility.

1.1.107 In the event that marine mammals are detected within the mitigation zone, the procedures
outlined in the INCC (2017) guidance will be followed with respect to delaying the soft start
(i.e. there must be a minimum of a 20 minute delay from the time of the last detection within
the mitigation zone and the commencement of the soft -start). If animals are detected within
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1.1.108

the mitigation zone once survey operations have begun, no delay or cessation of works is
required.

A marine mammal mitigation protocol (MMMP) will be produced and implemented to ensure
the appropriate mitigation measures are followed in line with the JNCC guidance for
minimising the risk of injury to marine mammals from geophysical surveys (2017).

Three EPS Licencing Tests
Test 1: Overriding Public Interest

1.1.109

1.1.110

1.1.111

1.1.112

With regard to Test 1 there are several different purposes for which an EPS licence can be
granted including, under Regulation 44(2)(e) of the Habitat Regulations and Regulation
49(6)(1) of the Offshore Marine Regulations, for ‘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’.

NatureScot Guidance states that, when determining an EPS Licence application, it will be
taken into account whether an activity or development is required to meet, or contribute to
meeting, a specific need such as maintaining the environment of Scotland's people
(including sustainable development and renewable or green energy), complying with
national planning policies and supporting economic or social development (including
nationally important infrastructure development projects and employment).

While the marine surveys associated with the proposed ScotWind Offshore Wind farms
present a temporary disturbance to a localised marine environment, the development of
the Cluaran Ear-Thuath and Cluaran Deas Ear projects will allow an important addition to
Scotland’s growing contributions to the UK’s renewable energy sector. The UK has an
urgent need for new electricity generation capacity due to the closure of coal fired stations,
the aging of thermal power stations and the closure of nuclear power programmes.
Offshore wind provides the opportunity to deliver this new capacity, not only from a
renewable, low carbon resource, but a resource which is indigenous and does not depend
upon the geo-economic and geo-political risks attendant with importing fuels.

The UK and Scotland has committed to meeting national and international commitments
to greenhouse gas reduction including the Paris Agreement (2016), which sets out a
global action plan towards climate neutrality with the aims of stopping the increase in
global average temperature to below 2 °C above pre-industrial levels, and to pursue
efforts to limit global warming to 1.5 °C. A number of pieces of UK and Scottish legislation
have also been enacted with a view to achieving these targets for reduction in
greenhouse gasses, including, but not limited to:

e The Climate Change Act 2008, which the UK committed to a net reduction in GHG

emissions by 2050 of 80% against the 1990 baseline;

e The Energy Act 2013 which makes provisions to incentivise investment in low carbon

electricity generation, ensure security of supply, and help the UK meet its emission
reduction and renewables targets. And

e The Climate Change (Emissions Reduction Targets) (Scotland) Act 2019 which

amends the Climate Change (Scotland) Act 2009, and introduces binding targets on
the Scottish Government to reduce net Scottish greenhouse gas emissions by at least
100% by 2045 from 1990 levels:
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1.1.113 As the UK follows these legislation and policies to meet its national and international
commitments to greenhouse gas reduction, additional demands will be placed on domestic
electricity supply as use of, for example, electric vehicles, increases. The project will
provide additional support to the UK government’s national and international commitments
to reduce greenhouse gases, which will bring long-term benefits. The UK currently aims to
reach their zero emissions target by 2050 and a new plan is aiming for at least 68%
reduction in GHG emissions by the end of the decade, compared to 1990 levels. The UK
has committed to reducing emissions by the fastest rate of any major economy and in doing
so, aims to create and support 250,000 jobs whilst eradicating contributions to climate
change.

1.1.114 ScotWind offers the deployment of a proven technology in a location with a recognised
wind resource and to deliver a low-cost, low-carbon supply of electricity at a time when the
UK urgently needs new generation capacity to maintain a secure, affordable supply of
power. The proposed development will also provide multiple opportunities of employment
over the course of the project’s lifetime.

1.1.115 If the survey works do not proceed, the progression of the ScotWind offshore developments
would not be possible, making it more difficult for the UK to reach its ambitions
environmental goals and having a direct impact on the local economy and job market.

Test 2: No Satisfactory Alternatives

1.1.116 Regulation 44(3)(a) of the Habitat Regulations 1994 requires the Scottish Ministers to be
satisfied that there is no satisfactory alternative before an EPS Licence can be issued for
the Licensable Operations.

1.1.117 TWP has detailed the following two options that describe the possible alternatives that were
considered and those that were deemed unsuitable:

1.1.118 Option 1: Do not undertake the geophysical survey works or use subsurface positional
equipment, resulting in excessive project risk and potential abandonment of the projects.

1.1.119 Option 2: To undertake the geophysical survey works and use subsurface positional
equipment, in conjunction with undertaking a Marine Mammal / EPS Risk Assessment. The
EPS Risk Assessment will identify, quantify, and determine a mitigation strategy for the
works such that the favourable conservation status of EPS & Marine Mammals present in
the works area or in adjacent waters where a disturbance could be perceived, are protected
through the use of mitigation tools i.e. MMO and PAM following the JNCC geophysical
survey guidelines.

1.1.120 TWP has determined that Option 2 will be progressed, as the survey activities will provide
TWP with an in depth understanding of ScotWind offshore wind farm areas, while
maintaining FCS of cetaceans within the works or adjacent area.

1.1.121 If the works do not proceed, as previously stated, it would make the UK’s ambitious target
to reach net zero by 2050 more difficult to attain, resulting in the underutilisation of a strong
and renewable resource off the Scottish coast.

Test 3: Favourable Conservation Status (FCS)

1.1.122 Regulation 44(3)(b) of the Habitat Regulations 1994 and Regulation 55(4)(b) of the
Offshore Marine Regulations 2017 requires the regulatory authority to be satisfied that the
licensed activities must not be detrimental to the maintenance of the population of species
concerned at FCS in their natural range. The EU Habitats Directive includes the definitions
for FCS below:
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1.1.123

The “conservation status” of a species means, ‘the sum of the influences acting on the
species concerned that may affect the long-term distribution and abundance of its
populations [...]”

The “favourable conservation status” of a species means:

“population dynamics data on the species concerned indicate that it is maintaining itself
on a long-term basis as a viable component of its natural habitats, and

the natural range of the species is neither being reduced nor is likely to be reduced for
the foreseeable future, and

there is, and will probably continue to be, a sufficiently large habitat to maintain its
populations on a long-term basis.”

The risk assessment (Section 0) has identified five cetacean species which have the
potential to occur in the vicinity of Cluaran Ear-Thuath and Cluaran Deas Ear and for which
effects from the Licensable Operation must be assessed against FCS. The species to
which this licence application applies are:

e  Harbour porpoise,

e Bottlenose dolphin,

e  White-beaked dolphin,

e Atlantic white-sided dolphin, and

e Minke whale.

Harbour Porpoise
FCS of Harbour Porpoise

1.1.124

1.1.125

1.1.126

The noise modelling assessment (Section 0; Appendix A) demonstrated that, for very high-
frequency cetaceans (without mitigation), less than one individual has the potential to
experience auditory injury as a result of the proposed geophysical survey, or up to 5.22 x
10° % of the NSMU population, or 1.13 x 10* % of the UK portion of the NSMU (IAMMWG,
2022). The likelihood of an animal experiencing auditory injury will be reduced with the
implementation of mitigation measures as detailed in Section 0. Modelling indicated that
disturbance could occur out to a distance of up to 1,690 m over an area of up to 8.97 km?
and has the potential to affect up to six harbour porpoise at any one time. This is the
equivalent of approximately 0.0015% of the NSMU, or 0.003% of the UK portion of the
NSMU (IAMMWG 2022).

Given that mitigation measures will be implemented to avoid auditory injury, the remaining
behavioural effects will be spatially limited and are therefore predicted to affect very small
numbers of animals in the context of the wider population. As such, the North Sea harbour
porpoise population is likely to continue “maintaining itself on a long-term basis as a viable
element of its natural habitats”, as defined by the first FCS criteria.

The proposed geophysical survey will be temporary, taking place over approximately 30
days for the cable route corridors, with only a small proportion of that total area affected at
any one time in the context of the NSMU (IAMMWG, 2022). The use of geophysical survey
equipment is not expected to create a barrier to movement for any EPS and is therefore
not expected to reduce the range of the local harbour porpoise population, with the “natural
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1.1.127

range of the species neither being reduced nor likely to be reduced for the foreseeable
future”, as defined by the second FCS criteria.

Harbour porpoise are highly mobile utilising habitats over a wide area. Any habitat likely to
be affected therefore will constitute a very small proportion of the available habitat to the
harbour porpoise population. The survey area is not likely to represent a key habitat in the
context of the wider region. As such, it is predicted that the third FCS criteria, namely that
“there is, and will probably continue to be, a sufficiently large habitat to maintain harbour
porpoise populations on a long-term basis”, will be satisfied.

Bottlenose Dolphin
FCS of Bottlenose Dolphin

1.1.128

1.1.129

1.1.130

1.1.131

The noise modelling assessment (Section 0; Appendix B) demonstrated that, for HF
cetaceans (without mitigation), less than one individual has the potential to experience
auditory injury as a result of the proposed geophysical survey, or approximately 2.98 x 10
® 9% of the GNSMU population, or 3.20 x 10° % of the UK portion of the GNSMU (NMFS,
2018). The likelihood of an animal experiencing auditory injury will be reduced with the
implementation of mitigation measures as detailed in Section 0. Modelling indicated that
disturbance could occur out to a distance of up to 1,690 m over an area of up to 8.97 km?
and has the potential to affect less than one animal at any one time. This is the equivalent
of up to 0.013% of the GNSMU, or 0.014% of the UK portion of the GNSMU (IAMMWG
2022).

Given that mitigation measures will be implemented to avoid auditory injury, the remaining
behavioural effects will be spatially limited, and are therefore predicted to affect very small
numbers of animals in the context of the wider population. As such, the Greater North Sea
MU bottlenose dolphin population is likely to continue “maintaining itself on a long-term
basis as a viable element of its natural habitats”, as defined by the first FCS criteria.

The proposed geophysical survey will be temporary, taking place over approximately 30
days for the cable route corridors for Cluaran Ear-Thuath and Cluaran Deas Ear, with only
a small proportion of that total area affected at any one time) in the context of the GNSMU
(IAMMWG, 2022). The use of geophysical survey equipment is not expected to create a
barrier to movement for any EPS and is therefore not expected to reduce the range of the
local bottlenose dolphin population, with the “natural range of the species neither being
reduced nor likely to be reduced for the foreseeable future”, as defined by the second FCS
status criteria.

Bottlenose dolphin have been known to exhibit flexibility in their habitat use and those off
the east coast of Scotland demonstrate high site fidelity to the Moray Firth SAC. Any habitat
likely to be affected therefore will constitute a very small proportion of the available habitat
to the bottlenose dolphin population. The survey area is not likely to represent a key habitat
in the context of the wider region. As such, it is predicted that the third FCS criteria, namely
that “there is, and will probably continue to be, a sufficiently large habitat to maintain
bottlenose dolphin populations on a long-term basis”, will be satisfied.

White-beaked Dolphin
FCS of White-beaked Dolphin

1.1.132

The noise modelling assessment (Section 0; Appendix B) demonstrated that, for HF
cetaceans without mitigation, less than one individual has the potential to experience
auditory injury as a result of the proposed geophysical survey, which is equivalent to less
than 1.11 x 10° % of the CGNSMU population, or 1.44 x 10° % of the UK portion of the
CGNSMU (IAMMWG, 2022). The likelihood of an animal experiencing auditory injury will
be reduced with the implementation of mitigation measures as detailed in Section 0.
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1.1.133

1.1.134

1.1.135

Modelling indicated that disturbance could occur out to a distance of up to 1,690 m over an
area of up to 8.97 km? and has the potential to affect up to approximately two animals at
any one time. This is the equivalent of less than 0.005% of the CGNSMU, or 0.006% of the
UK portion of the CGNSMU (IAMMWG, 2022).

Given that mitigation measures will be implemented to avoid auditory injury the remaining
behavioural effects will be spatially limited and are therefore predicted to affect very small
numbers of animals in the context of the wider population. As such, the Celtic and Greater
North Sea white-beaked dolphin population is likely to continue “maintaining itself on a
long-term basis as a viable element of its natural habitats”, as defined by the first FCS
criteria.

The proposed geophysical survey will be temporary, taking place over approximately 30
days for the cable route corridors, with only a small proportion of that total area affected at
any one time) in the context of the CGNSMU (IAMMWG, 2022). The use of geophysical
survey equipment is not expected to create a barrier to movement for any EPS and is
therefore not expected to reduce the range of the local white-beaked dolphin population,
with the “natural range of the species neither being reduced nor likely to be reduced for the
foreseeable future”, as defined by the second FCS criteria.

The white-beaked dolphin is a highly mobile and wide-ranging species encountered in the
North Sea. Any habitat likely to be affected therefore will constitute a very small proportion
of the available habitat to the white-beaked dolphin population. The survey area is not likely
to represent a key habitat in the context of the wider region. As such, it is predicted that the
third FCS criteria, namely that “there is, and will probably continue to be, a sufficiently large
habitat to maintain white-beaked dolphin populations on a long-term basis”, will be
satisfied.

Atlantic White-sided Dolphin
FCS of Atlantic White-sided Dolphin

1.1.136

1.1.137

1.1.138

The noise modelling assessment (Section 0; Appendix B) demonstrated that, for HF
cetaceans without mitigation, less than one individual has the potential to experience
auditory injury as a result of the proposed geophysical survey, or up to 1.1 x 10 % of the
CGNSMU population, or 1.64 x 10 % of the UK portion of the CGNSMU (IAMMWG, 2022).
The likelihood of an animal experiencing auditory injury will be reduced with the
implementation of mitigation measures as detailed in Section 0. Modelling indicated that
disturbance could occur out to a distance of up to 1,690 m over an area of up to 8.97 km?
and has the potential to affect less than one animal at any one time. This is the equivalent
of up to 0.0005% of the CGNSMU, or 0.0007% of the UK portion of the CGNSMU
(IAMMWG, 2022).

Given that mitigation measures will be implemented to avoid auditory injury the remaining
behavioural effects will be spatially limited and are therefore predicted to affect very small
numbers of animals in the context of the wider population. As such, the Celtic and Greater
North Sea Atlantic white-sided dolphin population is likely to continue “maintaining itself on
a long-term basis as a viable element of its natural habitats”, as defined by the first FCS
criteria.

The proposed geophysical survey will be temporary, taking place over approximately 30
days for the cable route corridors, with only a small proportion of that total area affected at
any one time) in the context of the CGNSMU (IAMMWG, 2022). The use of geophysical
survey equipment is not expected to create a barrier to movement for any EPS and is
therefore not expected to reduce the range of the local Atlantic white-sided dolphin
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1.1.139

population, with the “natural range of the species neither being reduced nor likely to be
reduced for the foreseeable future”, as defined by the second FCS criteria.

The Atlantic white-sided dolphin is known to be highly mobile and can travel long distances
as their distribution from the eastern coast of the United States to north of Greenland
illustrates. Any habitat likely to be affected therefore will constitute a very small proportion
of the available habitat to the Atlantic white-sided dolphin population. The survey area is
not likely to represent a key habitat in the context of the wider region. As such, it is predicted
that the third FCS criteria, namely that “there is, and will probably continue to be, a
sufficiently large habitat to maintain Atlantic white-sided dolphin populations on a long-term
basis”, will be satisfied.

Minke Whale
FCS of Minke Whale

1.1.140

1.1.141

1.1.142

1.1.143

The noise modelling assessment (Section 0; Appendix B) demonstrated that, for LF
cetaceans without mitigation, less than one individual has the potential to experience
auditory injury as a result of the proposed geophysical survey, or up to 3.43 x 10 % of the
CGNSMU population, 6.70 x 10 % of the UK portion of the CGNSMU (IAMMWG, 2022).
The likelihood of an animal experiencing auditory injury will be reduced with the
implementation of mitigation measures as detailed in Section 0. Modelling indicated that
disturbance could occur out to a distance of up to 1,690 m over an area of up to 8.97 km?
and has the potential to affect less than one animal at any one time. This is the equivalent
of less than 0.002% of the CGNSMU, or 0.003% of the UK portion of the CGNSMU
(IAMMWG, 2022).

Given that mitigation measures will be implemented to avoid auditory injury the remaining
behavioural effects will be spatially limited and are therefore predicted to affect very small
numbers of animals in the context of the wider population. As such, the Celtic and Greater
North Sea minke whale population is likely to continue “maintaining itself on a long-term
basis as a viable element of its natural habitats”, as defined by the first FCS criteria.

The proposed geophysical survey will be temporary, taking place over approximately 30
days for the cable route corridors, with only a small proportion of that total area affected at
any one time) in the context of the CGNSMU (IAMMWG, 2022). The use of geophysical
survey equipment is not expected to create a barrier to movement for any EPS and is
therefore not expected to reduce the range of the local minke whale population, with the
“natural range of the species neither being reduced nor likely to be reduced for the
foreseeable future”, as defined by the second FCS criteria.

The minke whale is known to have a large spatial distribution, undergoing seasonal
movements between foraging and breeding grounds. Any habitat likely to be affected
therefore will constitute a very small proportion of the available habitat to the minke whale
population. The survey area is not likely to represent a key habitat in the context of the
wider region. As such, it is predicted that the third FCS criteria, namely that “there is, and
will probably continue to be, a sufficiently large habitat to maintain minke whale populations
on a long-term basis”, will be satisfied.

PROTECTED SITES

51.1

A number of Special Areas of Conservation (SACs) and one Nature Conservation Marine
Protected Area (NC MPA) supporting certain marine mammal species, that are potentially
sensitive to underwater noise, are located in the regions of the proposed export cable
corridors.
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5.1.2  Although marine mammals are wide-ranging and frequently occur beyond the boundaries
of protected sites, these protected sites encompass areas of favourable habitat supporting
higher densities of the species than other areas of UK waters and, in the case of seals,
key breeding sites (Carter et al. 2022). Harbour seals exhibit strong site fidelity throughout
the year, foraging within approximately 50 km of their breeding colony (Jones et al. 2015).
Grey seals forage more widely and may move between haul-out sites outside of the
breeding season (Russell et al. 2013, Jones et al. 2015), but are considered to remain
relatively close to colonies during the breeding season!. While the proposed surveys may
result in some temporary disturbance to a very small number of seals outside of the
breeding season, it is considered unlikely to have a likely significant effect on any of the
SACs with seal species as a qualifying feature.

5.1.3  While surveys are planned to occur within the harbour seal breeding season (June-July),
where seals may be more sensitive to disturbance, the distances of the survey areas from
any seal SACs and limited spatial and temporal extent of activities results in a very low
likelihood of temporary disturbance when outside the site boundaries. The minimum
distance to the closest designated site (Firth of Tay and Eden Estuary SAC) for harbour
seal is approximately 40 km from the Benholm survey area. Therefore, it is considered
that the proposed surveys are unlikely to have a likely significant effect on any of the seal
SACs.

5.1.4  The coastal east Scotland bottlenose dolphin population associated with the Moray Firth
SAC have a large range that extends east along the outer Moray Firth coastline and south
to the Firth of Tay, Firth of Forth and coastal waters off north-east England (Cheney et al.
2013, Quick et al. 2014, Arso Civil et al. 2019). Boat-based surveys have indicated
relatively high encounter rates at the entrance of the Tay Estuary, although limited
sightings within St Andrews Bay (Quick et al. 2014, Arso Civil et al. 2021). Any
disturbance to bottlenose dolphins which may be associated with the Moray Firth SAC
arising from the planned survey activities will be short-term and to a limited number of
individuals. Therefore, the proposed surveys are unlikely to have a likely significant effect
on the bottlenose dolphins of the Moray Firth SAC.

5.1.5 Due to the distance between the proposed survey area and the Southern Trench NC
MPA, it is considered that the proposed surveys are not capable of affecting (other than
insignificantly) the minke whale feature of the MPA.

5.1.7  Surveys along the Sinclair's Bay north cable corridor option (NE2 — see Figure 1.1) will
pass in close proximity to the Noss Head NC MPA. However, it is considered that the
proposed surveys are not capable of affecting (other than insignificantly) the horse mussel
bed feature of the MPA.

Conclusions

1.1.144 The Applicant understands that in order for an EPS licence to be granted for the specific
purposes set out in the Conservation (Natural Habitats) Regulations 1994 (as amended)
and the Conservation of Offshore Marine Habitats and Species Regulations 2017, the
regulator would need to be satisfied that the Application passes each of the three tests
namely: (1) Overriding public interest; (2) No satisfactory alternatives; and (3) Favourable

! NatureScot advice received on EPS applications for other projects is that grey seals tend to stay within 20 km of breeding colonies
during the breeding season.
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conservation status. This document, in support of an Application for an EPS licence, has
sought to demonstrate compliance with these three tests.

1.1.145 The proposed survey will contribute to long-term strategic economic development and
regeneration, in addition to reducing GHG emissions and aiming to mitigate the
ramifications of climate change, therefore the Licensable Operations fulfil the
requirements of Test 1: Overriding Public Interest. The Licensable Operations are a
solution to a fundamental and essential step required for the sustainable construction of
the proposed project, and the option of ‘do nothing’ is not considered to be a realistic
option. As such it can be demonstrated that the Licensable Operations fulfil the
requirements of Test 2: No Satisfactory Alternatives.

1.1.146 The Applicant has sought to demonstrate that, should the EPS licences be granted, the
activities would not be detrimental to the maintenance of the FCS of EPS likely to occur
within the zone of potential impact of the surveys. Those EPS included harbour porpoise,
bottlenose dolphin, white-beaked dolphin, Atlantic white-sided dolphin and minke whale.
Project specific noise modelling predicted that, in the absence of mitigation, auditory
injury could occur out to a maximum of 310 m across all species and disturbance out a
maximum range of 1,690 m across all species.

1.1.147 The assessment found that in the absence of mitigation, less than one individual of each
species has the potential to experience auditory injury at any one time across all sites.

1.1.148 The risk of auditory injury to marine mammals from the proposed geophysical survey
activities will be mitigated following JNCC mitigation guidelines (JNCC, 2017).

1.1.149 Up to six harbour porpoise and up to two white-beaked dolphin have the potential to
experience disturbance across the two surveys. These numbers constitute very small
proportions of the relevant management unit populations (Section 0).

1.1.150 Based on the output of noise modelling, in conjunction with available data on relevant
populations, habitat use and natural range, it was demonstrated that for all five species,
the number of animals affected in the context of the wider MU populations will be very
small and therefore unlikely to affect the population as a whole; the populations of EPS in
the vicinity of the survey areas will continue to maintain themselves on a long-term basis
as a viable component of their natural habitats. In addition, it was demonstrated that for
all five EPS, the Licensable Operations are not predicted to create a barrier to movement
and are therefore not likely to reduce the range of populations, with the natural range of
each species neither being reduced nor likely to be reduced for the foreseeable future.
Finally, it was demonstrated that any habitat likely to be affected by the Licensable
Operations will constitute a very small proportion of the available habitat to these EPS
and therefore it is predicted that there is, and will probably continue to be, a sufficiently
large habitat to maintain EPS populations on a long-term basis. As such the Applicant
has demonstrated that the Licensable Operations fulfil the requirements of Test 3:
Favourable Conservation Status.

1.1.151 There are no numerical thresholds for injury to basking shark due to high frequency sonar
and, therefore, no results are presented for this species.

1.1.152 Due to the temporary and localised nature of the proposed surveys, it is considered
unlikely to have a likely significant effect on any SACs or SPAs, or be capable of affecting
(other than insignificantly) the protected features of any NC MPA.
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NE2: Cluaran Ear-Thuath — nearshore section of cable routes
APX TABLE 1: NUMBER OF ANIMALS POTENTIALLY AFFECTED BY AUDITORY INJURY DURING THE
PROPOSED GEOPHYSICAL SURVEYS AT CLUARAN EAR-THUATH (NEZ) — NEARSHORE SECTION OF
CABLE ROUTES (N/A = NOT APPLICABLE).

Species

MULTIBEAM ECHOSOUNDER

Density
estimate population population
(animals/

km2)2

MU

MU

(UK

portion)

Area of

sea

(km?)

within
zone of
injury

Number of | Proportion Proportion
animals
affected potentially | population population
in zone
of injury

of MU

(8]
portion)
(%)

Atlantic
white-
sided
dolphin

N/A

18,128

12,293

0.0043

N/A

N/A

N/A

Bottlenose
dolphin

0.004

2,022

1,885

0.0043

<1

8.51 x 107

9.13 x 107

Harbour
porpoise

0.152

346,601

159,632

0.0050

<1

2.2x 107

4.79 x 107

Minke
whale

0.01

20,118

10,288

N/A

N/A

N/A

N/A

White-
beaked
dolphin

0.021

43,951

34,025

0.0043

<1

2.05x 107

2.65x 107

SIDE SCAN SONAR

Atlantic
white-
sided
dolphin

N/A

18,128

12,293

0.0030

N/A

N/A

N/A

Bottlenose
dolphin

0.004

2,022

1,885

0.0030

<1

5.97 x 107

6.41 x 107

Harbour
porpoise

0.152

346,601

159,632

0.0045

<1

1.99 x 10”7

4.32x 107

Minke
whale

0.01

20,118

10,288

N/A

N/A

N/A

N/A

White-
beaked
dolphin

0.021

43,951

34,025

0.0030

<1

1.44 x 107

1.86 x 107

SUB BOTTOM PROFILER

Atlantic
white-
sided
dolphin

N/A

18,128

12,293

0.0067

N/A

N/A

N/A

Bottlenose
dolphin

0.004

2,022

1,885

0.0067

<1

1.32x 10

1.41 x 10

Harbour
porpoise

0.152

346,601

159,632

0.23

<1

9.90 x 10°®

2.15x 10°
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Species Density MU MU Area of Number of | Proportion | Proportion
estimate population population sea animals of MU
(animals/ (UK affected potentially | population population
km?)? portion) | in zone within (UK
of injury  zone of portion)
(km?) injury (%)
Minke -7 -7
0.01 20,118 10,288 0.0045 <1 2.25x 10 4.41x 10
whale
White-
beaked 0.021 43,951 34,025 0.0067 <1 3.18 x 107 4.10 x 107
dolphin
ULTRA-SHORT BASE LINE
Atlantic
white- N/A 18,128 12,293 N/A N/A N/A N/A
sided
dolphin
Bottlenose
dolphin 0.004 2,022 1,885 N/A N/A N/A N/A
Harbour - -
porpoise 0.152 346,601 159,632 0.0064 <1 2.79x 10 6.08 x 10
Minke 0.01 20,118 10,288 N/A N/A N/A N/A
whale
White-
beaked 0.021 43,951 34,025 N/A N/A N/A N/A
dolphin
SPARKER
Atlantic
white- N/A 18,128 12,293 N/A N/A N/A N/A
sided
dolphin
Bottlenose | ) 04 2,022 1,885 N/A N/A N/A N/A
dolphin
Harbour 0.152 346,601 159,632 0.0015 <1 6.67 x 10°® 1.45 x 108
porpoise
Minke 0.01 20,118 10,288 N/A N/A N/A N/A
whale
White-
beaked 0.021 43,951 34,025 N/A N/A N/A N/A
dolphin
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APX TABLE 2: NUMBER OF ANIMALS POTENTIALLY AFFECTED BY DISTURBANCE DURING THE
PROPOSED GEOPHYSICAL SURVEYS AT CLUARAN EAR-THUATH (NE2) — NEARSHORE SECTION OF
CABLE ROUTES (N/A = NOT APPLICABLE).

Species

MULTIBEAM ECHOSOUNDER

Density
estimate population population
(animals/

km2)3

MU

MU

(UK

portion)

Area of
sea

within
zone of
injury

Number of | Proportion Proportion
animals
affected potentially | population | population
in zone
of injury
(km?)

of MU

(UK
portion)
(%)

Atlantic
white-
sided
dolphin

N/A

18,128

12,293

1.03

N/A

N/A

N/A

Bottlenose
dolphin

0.004

2,022

1,885

1.03

<1

2.04 x 104

2.19x 10*

Harbour
porpoise

0.152

346,601

159,632

1.03

<1

4.52 x 10°

9.82x10°

Minke
whale

0.01

20,118

10,288

1.03

<1

5.13 x 10

1.00 x 104

White-
beaked
dolphin

0.021

43,951

34,025

1.03

<1

4.93 x10°

6.37 x 10°°

SIDE SCAN SONAR

Atlantic
white-
sided
dolphin

N/A

18,128

12,293

0.20

N/A

N/A

N/A

Bottlenose
dolphin

0.004

2,022

1,885

0.20

<1

4.04 x 10°

4.33x10°

Harbour
porpoise

0.152

346,601

159,632

0.20

<1

8.96 x 10°®

1.95x 10°

Minke
whale

0.01

20,118

10,288

0.20

<1

1.02 x 10°

1.99 x 10°

White-
beaked
dolphin

0.021

43,951

34,025

0.20

<1

9.76 x 10®

1.26 x 10

SUB BOTTOM PROFILER

Atlantic
white-
sided
dolphin

N/A

18,128

12,293

6.03

N/A

N/A

N/A

Bottlenose
dolphin

0.004

2,022

1,885

6.03

<1

1.19x10°%

1.28 x 10

Harbour
porpoise

0.152

346,601

159,632

6.03

<1

2.64 x 10

5.74 x 10

Minke
whale

0.01

20,118

10,288

6.03

<1

3.00 x 10

5.86 x 10

3 Data taken from SCANS Il surveys (Hammond, 2017)
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TWP | CLUARAN EAR-THUATH AND CLUARAN DEAS EAR GEOPHYSICAL SURVEYS

Species Density MU MU Area of Number of | Proportion | Proportion
estimate population population sea animals of MU
(animals/ (UK affected potentially | population population
km?)3 portion) | in zone within (UK
of injury  zone of portion)
(km?) injury (%)
White-
beaked 0.021 43,951 34,025 6.03 <1 2.88 x 10* 3.72x 104
dolphin
ULTRA-SHORT BASE LINE
Atlantic
white- N/A 18,128 12,293 8.97 N/A N/A N/A
sided
dolphin
Bottlenose 3 3
dolphin 0.004 2,022 1,885 8.97 <1 1.78 x 10 1.90 x 10
Harbour -4 -4
porpoise 0.152 346,601 159,632 8.97 1.2 3.93x10 8.54 x 10
Minke 0.01 20,118 10,288 8.97 <1 4.46x10* | 872x10%
whale
White-
beaked 0.021 43,951 34,025 8.97 <1 4.29 x 104 5.54 x 104
dolphin
SPARKER
Atlantic 1.36 N/A N/A N/A
W.z"‘;' N/A 18,128 12,293
sided 3.02 N/A N/A N/A
dolphin
1.36 <1 2.68 x 104 2.88 x 104
Botllenose |, 04 2,022 1,885
dolphin 3.02 <1 5.97 x 10 6.40 x 104
1.36 <1 5.95 x 105 1.29 x 10*
Harbour 0.152 346,601 159,632
porpoise 3.02 <1 1.32 x 104 2.87 x 104
i 1.36 <1 6.74 x 105 1.32 x 10+
Mr']”'fe 0.01 20,118 10,288
whale 3.02 <1 1.50 x 104 2.93x 10*
White- 1.36 <1 6.48 x 105 8.73x 105
beaked 0.021 43,951 34,025
dolphin 3.02 <1 1.44 x 104 1.86 x 104

EORO0764 | Version 02 | 18 April 2023
rpsgroup.com Page 52



TWP | CLUARAN EAR-THUATH AND CLUARAN DEAS EAR GEOPHYSICAL SURVEYS

NEZ2: Cluaran Ear-Thuath — offshore section of cable routes

APX TABLE 3: NUMBER OF ANIMALS POTENTIALLY AFFECTED BY AUDITORY INJURY DURING THE

PROPOSED GEOPHYSICAL SURVEYS AT CLUARAN EAR-THUATH (NE2) — OFFSHORE SECTION CABLE

ROUTES (N/A = NOT APPLICABLE).

Species Density MU MU Area of Number of | Proportion | Proportion

estimate population population sea animals of MU

(animals/ (UK affected potentially | population population

in zone within (UK

of injury  zone of portion)
(km?) injury (%)

km?)* portion)

MULTIBEAM ECHOSOUNDER

Atlantic
white-
sided
dolphin

N/A

18,128

12,293

0.010

N/A

N/A

N/A

Bottlenose
dolphin

0.004

2,022

1,885

0.010

<1

2.02x 10

2.17 x 10®

Harbour
porpoise

0.152

346,601

159,632

0.013

<1

5.64 x 107

1.23x 10

Minke
whale

0.01

20,118

10,288

N/A

N/A

N/A

N/A

White-
beaked
dolphin

0.021

43,951

34,025

0.010

<1

4.88 x 107

6.3 x 107

SIDE SCAN SONAR

Atlantic
white-
sided
dolphin

N/A

18,128

12,293

0.0055

N/A

N/A

N/A

Bottlenose
dolphin

0.004

2,022

1,885

0.0055

<1

1.1x 106

1.18 x 10®

Harbour
porpoise

0.152

346,601

159,632

0.012

<1

5.47 x 107

1.19x 10

Minke
whale

0.01

20,118

10,288

N/A

N/A

N/A

N/A

White-
beaked
dolphin

0.021

43,951

34,025

0.0055

<1

2.65 x 107

3.42x 107

SUB BOTTOM PROFILER

Atlantic
white-
sided
dolphin

N/A

18,128

12,293

0.014

N/A

N/A

N/A

Bottlenose
dolphin

0.004

2,022

1,885

0.014

<1

2.79x 10°®

2.99 x 10°®

Harbour
porpoise

0.152

346,601

159,632

0.25

<1

1.10 x 10

2.40 x 10°
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TWP | CLUARAN EAR-THUATH AND CLUARAN DEAS EAR GEOPHYSICAL SURVEYS

Species Density MU MU Area of Number of | Proportion | Proportion
estimate population population sea animals of MU
(animals/ (UK affected potentially | population population
km?)* portion) | in zone within (UK
of injury  zone of portion)
(km?) injury (%)
Minke -7 -6
whale 0.01 20,118 10,288 0.012 <1 6.20 x 10 1.21x 10
White-
beaked 0.021 43,951 34,025 0.014 <1 6.74 x 107 8.70 x 107
dolphin
ULTRA-SHORT BASE LINE
Atlantic
white- N/A 18,128 12,293 N/A N/A N/A N/A
sided
dolphin
Bottlenose
dolphin 0.004 2,022 1,885 N/A N/A N/A N/A
Harbour - -
porpoise 0.152 346,601 159,632 0.0099 <1 4.32x10 9.38 x 10
Minke 0.01 20,118 10,288 N/A N/A N/A N/A
whale
White-
beaked 0.021 43,951 34,025 N/A N/A N/A N/A
dolphin
SPARKER
Atlantic
white- N/A 18,128 12,293 N/A N/A N/A N/A
sided
dolphin
Bottlenose | ) 4 2,022 1,885 N/A N/A N/A N/A
dolphin
Harbour 0.152 346,601 159,632 0.0010 <1 4.46 x 10°® 9.69 x 10°®
porpoise
Minke 0.01 20,118 10,288 N/A N/A N/A N/A
whale
White-
beaked 0.021 43,951 34,025 N/A N/A N/A N/A
dolphin
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TWP | CLUARAN EAR-THUATH AND CLUARAN DEAS EAR GEOPHYSICAL SURVEYS

APX TABLE 4: NUMBER OF ANIMALS POTENTIALLY AFFECTED BY DISTURBANCE DURING THE

PROPOSED GEOPHYSICAL SURVEYS AT CLUARAN EAR-THUATH (NE2) — OFFSHORE SECTION OF CABLE

ROUTES (N/A = NOT APPLICABLE).

Species Density MU MU Area of Number of | Proportion | Proportion

estimate population population sea animals of MU

(animals/ (UK affected potentially | population | population

in zone within (UK

of injury  zone of portion)
(km?) injury D)

km?)® portion)

MULTIBEAM ECHOSOUNDER

Atlantic
white-
sided
dolphin

N/A

18,128

12,293

0.74

<1

N/A

N/A

Bottlenose
dolphin

0.004

2,022

1,885

0.74

<1

1.46 x 104

1.57 x 104

Harbour
porpoise

0.152

346,601

159,632

0.74

<1

3.24 x 10°%

7.04 x 10

Minke
whale

0.01

20,118

10,288

0.74

<1

3.67 x 10

7.18 x 10

White-
beaked
dolphin

0.021

43,951

34,025

0.74

<1

3.53x10°

4.56 x 10°°

SIDE SCAN SONAR

Atlantic
white-
sided
dolphin

N/A

18,128

12,293

0.19

N/A

N/A

N/A

Bottlenose
dolphin

0.004

2,022

1,885

0.19

<1

3.82x 10°

4.10x 10°

Harbour
porpoise

0.152

346,601

159,632

0.19

<1

8.47 x 10°®

1.84 x 10°

Minke
whale

0.01

20,118

10,288

0.19

<1

9.60 x 10°®

1.88 x 10°

White-
beaked
dolphin

0.021

43,951

34,025

0.19

<1

9.23 x 10®

1.19x 10°%

SUB BOTTOM PROFILER

Atlantic
white-
sided
dolphin

N/A

18,128

12,293

5.84

N/A

N/A

N/A

Bottlenose
dolphin

0.004

2,022

1,885

5.84

<1

1.15x 10°%

1.24x 10

Harbour
porpoise

0.152

346,601

159,632

5.84

<1

2.56 x 10

5.56 x 10

Minke
whale

0.01

20,118

10,288

5.84

<1

2.90 x 10

5.67 x 10

5 Data taken from SCANS Il surveys (Hammond, 2017)
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TWP | CLUARAN EAR-THUATH AND CLUARAN DEAS EAR GEOPHYSICAL SURVEYS

Species Density MU MU Area of Number of | Proportion | Proportion
estimate population population sea animals of MU
(animals/ (UK affected potentially | population population
km?)® portion) | in zone within (UK
of injury  zone of portion)
(km?) injury (%)
White-
beaked 0.021 43,951 34,025 5.84 <1 2.79 x 104 3.60 x 10
dolphin
ULTRA-SHORT BASE LINE
Atlantic
white- N/A 18,128 12,293 8.43 N/A N/A N/A
sided
dolphin
Bottlenose 3 3
dolphin 0.004 2,022 1,885 8.43 <1 1.67 x 10 1.79 x 10
Harbour -4 -4
porpoise 0.152 346,601 159,632 8.43 1.28 3.70x 10 8.03x 10
Minke 0.01 20,118 10,288 8.43 <1 419x104 | 8.19x10%
whale
White-
beaked 0.021 43,951 34,025 8.43 <1 4.03 x 10 5.20 x 104
dolphin
SPARKER
Atlantic 1.08 N/A N/A N/A
W.z"‘;' N/A 18,128 12,293
sided 0.02 N/A N/A N/A
dolphin
1.08 <1 2.14 x 104 2.30 x 10
Bottlenose | ) 4 2,022 1,885
dolphin 0.02 <1 4.60 x 10°® 4.93 x 10
1.08 <1 4.75x 105 1.03 x 10*
Harbour 0.152 346,601 159,632
porpoise 0.02 <1 1.02 x 10°® 2.21x 10
i 1.08 <1 5.38 x 10°® 1.05 x 104
Mr']”'fe 0.01 20,118 10,288
whale 0.02 <1 1.15 x 10 2.26 x 10
White- 1.08 <1 5.17 x 105 6.68 x 105
beaked 0.021 43,951 34,025
dolphin 0.02 <1 1.11 x 10°© 1.43x 10°©
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TWP | CLUARAN EAR-THUATH AND CLUARAN DEAS EAR GEOPHYSICAL SURVEYS

E3: Cluaran Deas Ear — nearshore section of cable routes

APX TABLE 5: NUMBER OF ANIMALS POTENTIALLY AFFECTED BY AUDITORY INJURY DURING THE
PROPOSED GEOPHYSICAL SURVEYS AT CLUARAN DEAS EAR (E3) — NEARSHORE SECTION OF CABLE
ROUTES (N/A = NOT APPLICABLE).

Species Density MU MU Area of
estimate population population sea
(animals/ (UK

Number of | Proportion Proportion
animals of MU
affected potentially | population population

in zone within (UK
of injury  zone of portion)
(km?) injury (%)

km?)® portion)

MULTIBEAM ECHOSOUNDER

Atlantic
white-
sided
dolphin

0.010

18,128

12,293

0.0043

<1

2.37 x 107

3.50 x 107

Bottlenose
dolphin

0.030

2,022

1,885

0.0043

<1

6.38 x 10°®

6.84 x 10°

Harbour
porpoise

0.599

346,601

159,632

0.0050

<1

8.69 x 107

1.89 x 10®

Minke
whale

0.039

20,118

10,288

N/A

N/A

N/A

N/A

White-
beaked
dolphin

0.243

43,951

34,025

0.0043

<1

2.38x10°

3.07 x 10°®

SIDE SCAN SONAR

Atlantic
white-
sided
dolphin

0.010

18,128

12,293

0.0030

<1

1.67 x 107

2.46 x 107

Bottlenose
dolphin

0.030

2,022

1,885

0.0030

<1

4.48 x 10°®

4.80 x 10°®

Harbour
porpoise

0.599

346,601

159,632

0.0045

<1

7.84 x 107

1.70 x 10®

Minke
whale

0.039

20,118

10,288

N/A

N/A

N/A

N/A

White-
beaked
dolphin

0.243

43,951

34,025

0.0030

<1

1.67 x 10®

2.16 x 10®

SUB BOTTOM PROFILER

Atlantic
white-
sided
dolphin

0.010

18,128

12,293

0.0067

<1

3.67 x 107

5.41x 107

Bottlenose
dolphin

0.030

2,022

1,885

0.0067

<1

9.86 x 10°®

1.06 x 10

Harbour
porpoise

0.599

346,601

159,632

0.26

<1

3.90 x 10°

8.47 x 10

Minke
whale

0.039

20,118

10,288

0.0045

<1

8.79 x 107

1.72 x 10

5 Data taken from SCANS Il surveys (Hammond, 2017)
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TWP | CLUARAN EAR-THUATH AND CLUARAN DEAS EAR GEOPHYSICAL SURVEYS

Species Density MU MU Area of Number of | Proportion | Proportion
estimate population population sea animals of MU
(animals/ (UK affected potentially | population population
km?)® portion) | in zone within (UK
of injury  zone of portion)
(km?) injury (%)
White-
beaked 0.243 43,951 34,025 0.0067 <1 3.79x 107 4.75 x 10°®
dolphin
ULTRA-SHORT BASE LINE
Atlantic
‘gggg' 0.010 18,128 12,293 N/A N/A N/A N/A
dolphin
Bottlenose
dolphin 0.030 2,022 1,885 N/A N/A N/A N/A
Harbour -6 -6
porpoise 0.599 346,601 159,632 0.0064 <1 1.10x 10 2.39x 10
Minke 0.039 20,118 10,288 N/A N/A N/A N/A
whale
White-
beaked 0.243 43,951 34,025 N/A N/A N/A N/A
dolphin
SPARKER
Atlantic
white-
sided 0.010 18,128 12,293 N/A N/A N/A N/A
dolphin
Botlenose | 5 30 2,022 1,885 N/A N/A N/A N/A
dolphin
Harbour 0.599 346,601 159,632 0.0015 <1 2.63x 107 5.71 x 107
porpoise
Minke 0.039 20,118 10,288 N/A N/A N/A N/A
whale
White-
beaked 0.243 43,951 34,025 N/A N/A N/A N/A
dolphin
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TWP | CLUARAN EAR-THUATH AND CLUARAN DEAS EAR GEOPHYSICAL SURVEYS

APX TABLE 6: NUMBER OF ANIMALS POTENTIALLY AFFECTED BY DISTURBANCE DURING THE
PROPOSED GEOPHYSICAL SURVEYS AT CLUARAN DEAS EAR (E3) — NEARSHORE SECTION OF CABLE
ROUTES (N/A = NOT APPLICABLE).

Species Density MU MU Area of Number of | Proportion | Proportion
estimate population population sea animals of MU
(animals/ (UK affected potentially | population | population

km?)7 portion) | in zone within (UK
of injury  zone of portion)
(km?) injury D)

MULTIBEAM ECHOSOUNDER

Atlantic
white-
sided
dolphin

0.010 18,128 12,293 1.03 <1 5.69 x 10°® 8.39x 10°®

Bottlenose

. 0.030 2,022 1,885 1.03 <1 1.53x 103 1.64 x 103
dolphin

Harbour
porpoise
Minke
whale

White-

beaked 0.243 43,951 34,025 1.03 <1 5.70 x 10 7.37 x 10
dolphin

SIDE SCAN SONAR

Atlantic
white-
sided
dolphin

0.599 346,601 159,632 1.03 <1 1.78 x 104 3.87 x10*

0.039 20,118 10,288 1.03 <1 2.00 x 104 3.91x10*

0.010 18,128 12,293 0.20 <1 1.13x 10° 1.66 x 10°

Bottlenose

; 0.030 2,022 1,885 0.20 <1 3.03 x 10* 3.25x 10*
dolphin

Harbour
porpoise
Minke
whale

White-
beaked 0.243 43,951 34,025 0.20 <1 1.13x10* 1.46 x 104
dolphin

SUB BOTTOM PROFILER

Atlantic
white-
sided
dolphin

0.599 346,601 159,632 0.20 <1 3.53 x 10° 7.67 x 10°

0.039 20,118 10,288 0.20 <1 3.96 x 10° 7.74 x 10°

0.010 18,128 12,293 6.03 <1 3.32x 10* 4.90 x 10

Bottlenose

h 0.030 2,022 1,885 6.03 <1 8.94 x 103 9.59 x 10
dolphin

Harbour
porpoise

Minke
whale

0.599 346,601 159,632 6.03 3.61 1.04 x 10 2.26 x 10

0.039 20,118 10,288 6.03 <1 1.17 x 10 2.28 x 10

" Data taken from SCANS Il surveys (Hammond, 2017)

EORO0764 | Version 02 | 18 April 2023
rpsgroup.com Page 59



TWP | CLUARAN EAR-THUATH AND CLUARAN DEAS EAR GEOPHYSICAL SURVEYS

Species Density MU MU Area of Number of | Proportion | Proportion
estimate population population sea animals of MU
(animals/ (UK affected potentially | population population
km?)7 portion) | in zone within (UK
of injury  zone of portion)
(km?) injury (%)
White-
beaked 0.243 43,951 34,025 6.03 1.46 3.33x 103 4.30x 103
dolphin
ULTRA-SHORT BASE LINE
Atlantic
white- 0.010 18,128 12,293 8.97 <1 4.95 x 104 7.30 x 10%
sided : ' ' : 9 X o0 X
dolphin
Bottlenose - -
dolphin 0.030 2,022 1,885 8.97 <1 1.33x 10 1.43x 10
Harbour 3 3
porpoise 0.599 346,601 159,632 8.97 5.37 1.55x 10 3.37x10
Minke 0.039 20,118 10,288 8.97 <1 1.74x10° | 3.40x 1073
whale
White-
beaked 0.243 43,951 34,025 8.97 2.18 4.96 x 103 6.41x 103
dolphin
SPARKER
Atlgntic 1.36 <1 7.48 x 10° 1.10 x 10
W.z"‘;' 0.010 18,128 12,293
sided 3.02 <1 1.66 x 104 2.45x 10*
dolphin
1.36 <1 2.01x 103 2.16 x 103
Botllenose |, 2,022 1,885
dolphin 3.02 <1 4.48 x 107 4.80x 10
1.36 <1 2.34x10% 5.09 x 10%
Harbour 0.599 346,601 159,632
porpoise 3.02 1.81 5.21 x 10 1.13x 103
i 1.36 <1 2.63x 104 5.14 x 10
Mr']”'fe 0.039 20,118 10,288
whale 3.02 <1 5.85 x 104 1.14 x 102
White- 1.36 <1 7.50 x 104 9.68 x 104
beaked 0.243 43,951 34,025
dolphin 3.02 <1 1.67 x 103 2.15x 103
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TWP | CLUARAN EAR-THUATH AND CLUARAN DEAS EAR GEOPHYSICAL SURVEYS

E3: Cluaran Deas Ear — offshore section of cable routes

APX TABLE 7: NUMBER OF ANIMALS POTENTIALLY AFFECTED BY AUDITORY INJURY DURING THE
PROPOSED GEOPHYSICAL SURVEYS AT CLUARAN DEAS EAR (E3) — OFFSHORE SECTION OF CABLE
ROUTES (N/A = NOT APPLICABLE).

Species Density MU MU Area of
estimate population population sea
(animals/ (UK

Number of | Proportion Proportion
animals of MU
affected potentially | population population

in zone within (UK
of injury  zone of portion)
(km?) injury (%)

km?)8 portion)

MULTIBEAM ECHOSOUNDER

Atlantic
white-
sided
dolphin

0.010

18,128

12,293

0.014

<1

7.55 x 107

1.11x 10°%

Bottlenose
dolphin

0.030

2,022

1,885

0.014

<1

2.03x10°

2.18 x 10

Harbour
porpoise

0.599

346,601

159,632

0.018

<1

3.14 x 10

6.81 x 10°

Minke
whale

0.039

20,118

10,288

N/A

N/A

N/A

N/A

White-
beaked
dolphin

0.243

43,951

34,025

0.014

<1

7.57 x 10°®

9.77 x 10°®

SIDE SCAN SONAR

Atlantic
white-
sided
dolphin

0.010

18,128

12,293

0.0061

<1

3.36 x 107

4.95x 107

Bottlenose
dolphin

0.030

2,022

1,885

0.0061

<1

9.02 x 10®

9.68 x 10°

Harbour
porpoise

0.599

346,601

159,632

0.018

<1

3.05 x 10®

6.63 x 10°

Minke
whale

0.039

20,118

10,288

N/A

N/A

N/A

N/A

White-
beaked
dolphin

0.243

43,951

34,025

0.0061

<1

3.36 x 10°®

4.34 x 10°®

SUB BOTTOM PROFILER

Atlantic
white-
sided
dolphin

0.010

18,128

12,293

0.020

<1

1.11x 10

1.64 x 10°

Bottlenose
dolphin

0.030

2,022

1,885

0.020

<1

2.98 x 10°

3.20 x 10°

Harbour
porpoise

0.599

346,601

159,632

0.30

<1

5.22 x 10°%

1.13 x 10*

Minke
whale

0.039

20,118

10,288

0.018

<1

3.43 x 10¢

6.70 x 106

8 Data taken from SCANS Il surveys (Hammond, 2017)
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TWP | CLUARAN EAR-THUATH AND CLUARAN DEAS EAR GEOPHYSICAL SURVEYS

Species Density MU MU Area of Number of | Proportion | Proportion
estimate population population sea animals of MU
(animals/ (UK affected potentially | population population
km?)8 portion) | in zone within (UK
of injury  zone of portion)
(km?) injury (%)
White-
beaked 0.243 43,951 34,025 0.020 <1 1.11 x 105 1.44 x 105
dolphin
ULTRA-SHORT BASE LINE
Atlantic
‘gggg' 0.010 18,128 12,293 N/A N/A N/A N/A
dolphin
Bottlenose
dolphin 0.030 2,022 1,885 N/A N/A N/A N/A
Harbour 5 5
porpoise 0.599 346,601 159,632 0.011 <1 1.95x 10 4.24x 10
Minke 0.039 20,118 10,288 N/A N/A N/A N/A
whale
White-
beaked 0.243 43,951 34,025 N/A N/A N/A N/A
dolphin
SPARKE
Atlantic
white-
sided 0.010 18,128 12,293 N/A N/A N/A N/A
dolphin
Bottlenose | ) 439 2,022 1,885 N/A N/A N/A N/A
dolphin
Harbour 0.599 346,601 159,632 0.00091 <1 1.57 x 107 3.41x 107
porpoise
Minke 0.039 20,118 10,288 N/A N/A N/A N/A
whale
White-
beaked 0.243 43,951 34,025 N/A N/A N/A N/A
dolphin
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APX TABLE 8: NUMBER OF ANIMALS POTENTIALLY AFFECTED BY DISTURBANCE DURING THE
PROPOSED GEOPHYSICAL SURVEYS AT CLUARAN DEAS EAR (E3) — OFFSHORE SECTION OF CABLE
ROUTES (N/A = NOT APPLICABLE).

Species Density MU MU Area of Number of | Proportion | Proportion
estimate population population sea animals of MU
(animals/ (UK affected potentially | population | population

km?)® portion) | in zone within (UK
of injury  zone of portion)
(km?) injury D)

MULTIBEAM ECHOSOUNDER

Atlantic
white-
sided
dolphin

0.010 18,128 12,293 0.75 <1 4.16 x 10° 6.14 x 10

Bottlenose

. 0.030 2,022 1,885 0.75 <1 1.12x 103 1.20x 10
dolphin

Harbour
porpoise
Minke
whale

White-

beaked 0.243 43,951 34,025 0.75 <1 4,17 x 10 5.39 x 10
dolphin

SIDE SCAN SONAR

Atlantic
white-
sided
dolphin

0.599 346,601 159,632 0.75 <1 1.30 x 104 2.83x 10*

0.039 20,118 10,288 0.75 <1 1.46 x 104 2.86 x 104

0.010 18,128 12,293 0.22 <1 1.19x 10° 1.75x 10°

Bottlenose

. 0.030 2,022 1,885 0.22 <1 3.20 x 104 3.43 x 10*
dolphin

Harbour
porpoise
Minke
whale

White-
beaked 0.243 43,951 34,025 0.22 <1 1.19x 104 1.54 x 104
dolphin

SUB BOTTOM PROFILER

Atlantic
white-
sided
dolphin

0.599 346,601 159,632 0.22 <1 3.73x 10° 8.09 x 10°

0.039 20,118 10,288 0.22 <1 4.18 x 10° 8.17 x 10°

0.010 18,128 12,293 5.79 <1 3.20 x 10 4.71x 10*

Bottlenose

h 0.030 2,022 1,885 5.79 <1 8.60 x 103 9.22 x 103
dolphin

Harbour
porpoise

Minke
whale

0.599 346,601 159,632 5.79 3.47 1.00 x 10°® 2.17 x 10

0.039 20,118 10,288 5.79 <1 1.12x10°% 2.20x 10

9 Data taken from SCANS Il surveys (Hammond, 2017)
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Species Density MU MU Area of Number of | Proportion | Proportion
estimate population population sea animals of MU
(animals/ (UK affected potentially | population population
km?)° portion) | in zone within (UK
of injury  zone of portion)
(km?) injury (%)
White-
beaked 0.243 43,951 34,025 5.79 1.41 3.20 x 103 4.14x 103
dolphin
ULTRA-SHORT BASE LINE
Atlantic
white- 0.010 18,128 12,293 8.63 <1 4.76 x 104 7.02 x 104
sided : ' ' : o X vex
dolphin
Bottlenose - -
dolphin 0.030 2,022 1,885 8.63 <1 1.28 x 10 1.37 x 10
Harbour 3 3
porpoise 0.599 346,601 159,632 8.63 5.17 1.49 x 10 3.24x10
Minke 0.039 20,118 10,288 8.63 <1 167x10° | 3.27x103
whale
White-
beaked 0.243 43,951 34,025 8.63 2.01 4.77 x 108 6.16 x 103
dolphin
SPARKER
Atlgntic 1.02 <1 5.61x 10° 8.27 x 10°
W.z"‘;' 0.010 18,128 12,293
sided 0.02 <1 1.19 x 10°® 1.76 x 10°®
dolphin
1.02 <1 1.51 x 103 1.62 x 103
Botllenose |, 2,022 1,885
dolphin 0.02 <1 3.21x 10 3.44 x 10°S
1.02 <1 1.76 x 10* 3.82x 10*
Harbour 0.599 346,601 159,632
porpoise 0.02 <1 3.74x 10°® 8.12 x 10°®
i 1.02 <1 1.97 x 10* 3.86 x 10*
Mr']”'fe 0.039 20,118 10,288
whale 0.02 <1 4.20 x 10 8.20 x 10
White- 1.02 <1 5.62 x 104 7.26 x 104
beaked 0.243 43,951 34,025
dolphin 0.02 <1 1.20 x 10 1.55 x 10°
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Instrument

Multibeam
Echo
Sounder

Side Scan
Sonar

Parametric
Sub
Bottom
Profiler
(Single
Channel
Seismic)

USBL

Source level, dB re 1 uPa

Updated inshore survey equipment parameters

Appendix B

Type Frequency (kHz) iy o Pulse rate (Hz) Pulse width Beam width
Manor Humber Manor Humber Manor Humber Manor Humber Humber
Brunel [VETLCIET Brunel Guardian Bl e [VETCIETS Brunel [{TETIET)] Manor Brunel [VETCIETS Manor Brunel Humber Guardian
(new (previous (new (previous S (previous (G (previous (new vessel) (previous (new vessel) (previous vessel)
vessel) vessel) vessel) vessel) vessel) vessel) vessel) vessel)
Teledyne . 0.45° X0.9° at 450
R2 Sonic 350-430 170-450 191- 05°x1.0°@
Reson 2024 KHz Khz 0-220dB 221dB Max 50Hz Up to 60 30-300us 15us-1ms 400KHz Khz (Across track X
T51-R Along Track)
) o ) . 300 kHz up to Horizontal Beam
Edgetech | Edgtech | 230-850 | 300-600 | N pg’"'dEd 213888 | di?t::} Not p;°"'ded Not p;°"'ded 10ms Horizontal Beam Width: 0.26°
4205 4200 kHz Khz v 214 dB P v v 600 kHz upto5 | Width: 0.23-0.44° Vertical Beam
manufacturer dependant) | manufacturer | manufacturer X o
ms Width: 50
Primary:
100kHz
Innomar
SES2000 é’;rs'cz’(%"’g . Si'hlzls 236dB 248 dB <30Hz Up to 60Hz 66-500ps 0.07 - 1.3ms 2.5° 2.5°
Standard Secondary:
5-15kHz
Sonardyne
Mini Not provided Not provided ) A A
Ranger 2 Kongsberg 19-34 5-100 Hz 194dB 190 dB 1Hz by by Not provided by Not provided by Not provided by
UPAP 201- kHz manufacturer manufacturer manufacturer
USBL (HPT manufacturer | manufacturer
3000) 3
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