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1 EXxecutive summa

TheMuir Mhor site-specific surveys alongside the literature review of other data sources confirmed
the presence of six marine mammal species regularly presgtmin the area of theProposed
Development Table1-1). Whilst not expected to be present in high densities, there was evidence
that killer whales and humpback whales could be present and, therefore, they will be assessed
gualitatively within the impact assessment. The most robust and relevant density estimates have
been outlined inTable 1-1 and have been selectedo take forward to the quantitative impact
assessment.

Tablel-1:

Species, MU size and density estimate recommended for use in the quantitative impact assessment

for the ProposedDevelopment.

: . Densi
Species Density ensity
b Grid cell specific La(c;e(z);g)al.
Harbour IAMMWG
porpoise North Sea 346,601 159,632 (2023) 0.5985 NS)I) Gilleset al.
0.5156 (NE) (2023)
Coastal East 204 IAMMWG 0.120
Scotland (2023) within 2 km
Bottlenose
dolphin IAMMWG of the coast Calculated
Greater North Sea| 2,022 1,885 and 0.003
(2023)
beyond
White Grid cell Laceyet al.
Celtic andGreater IAMMWG specific (2022)
Sglaﬁ: North Seas 43,951 34,025 (2023) 0.0799 (NS D) | Gilleset al.
P 0.1775(NSE)| (2023)
wA & a2 Celticand Greater 12 262 8687 IAMMWG 0.000 (ND) Gilleset al.
dolphin North Seas ' ' (2023) 0.0702 (N€E) (2023)
Grid cell Laceyet al.
i i specific 2022
Minke Celtic and Greater 20118 10,288 IAMMWG p .( )
whale North Seas (2023) 0.0419 (ND) | Gilleset al.
0.0100 (NSE) (2023)
Hzireb;ur East Scotland 364 Scaled Carteret
East Scotland 10,783 SCOS Gridcell | al. (2020),
. (2023) specific Carteret
Grey seal Moray Firth 7,380 counts al. (2022)
N Coast & Orkney 34,191 '

2 Introduction

adzA NJ aK5NJ hTFakKz2NB
RSPSt2L) GKS

2 XyYR CI NXY
adzANJ aK5NJ hFFakz2NB
offshore and onshore components. The subject of this offshore Environmental Impact Assessment

4

[ AYAGSR

1SCANS IV survey blocks: the Proposed Development is in blizkiNSis adjacent to block NRGilleset al., 2023)
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Report (EIAR) is the offshore infrastructure of the Project seaward of MeanWHigdr Springs
dal2{0 6KAOK A& KSNBITFTGESNI NBFSNNBR (2 la WikKS$s
TheArray Areacovers an area of approximately 200 %amd is located approximately 63 km east of
Peterhead on the east coast of Scotland. The offshore infrastructure of the Proposed Development
includes Wind Turbine Generators (WTGs) and associated floating foundations, the Offshore
Electrical Platforms (OKp and associated foundations, the intarray cables,interconnector
cable,offshore export cables and landfall.

The purpose of this document is to provide a characterisation ofltaseline environment to
understand the range of species, the abundance and the density of marine mammals that could
potentially be impacted by théroposed Developmept The baseline data have been compiled
through areview of the most recent literature providing relevant density estimates for marine
mammal speciegxpected to be in the vicinity of thBroposed Developmentnd data obtained

from site-specific surveys conducted betwedpril2021 and Marct2023 and during SSEegional
surveys conducted between AprR02 and August2023 The abundance and density estimates
identified in this baseline characterisation form the basis of the quantitative impact assessment
presented in the EIR

3 Study Area

Themarine mammasktudy area varies depending on the species, considering individual species
ecology and behaviouFor all species, the study area covers Breposed Developmerfrray Area
andoffshoreExport Cable CorriddECQ) and is extended over an appropriate area considering the
scale of movement and population structure for each spedibs. marine mammal study area has
been defined at two spatial scates
1. Thelocal study area including the sipecific survereaand SSE regional survey apsal
2. Awider study areausing species Management Units (Mdsjined by the Inter Agency
Marine Mammal Working GroupAMMWG, 2023)and the seal Management UnitS{Us)
defined by the Special Committee on S€8IE0S, 2023)

The local scale study area is the survey area for the Muir Mhossgéeific surveygcovering the
ScotwindE2Plan OptionPO)site plus 4 km bufferand the survey area for the SSE regional surveys
(covering the Sawind E1 and E2 POs plus a 12 km byiffeurveys to inform theite-specific survey
areawere carried out between April 2021 and March 202d to inform the regional surveys
between April 2022 and August 2023, bdty HiDef Aerial Surveying Limit@diDef) The local scale
study area provide an indication of the local densities of each species. The surveys area
presentedin Figure3-1.

Thewider study area encompasseise species MU to provide a larggeographic context in terms

of species presence and their estimated densities and abundance. This scale defines the appropriate
reference populations for the assessment. Thder study area for each species is as folldfigure

3-2):

Harbour porpois¢Phocoena phocoehaNorth Sea (NS) MU;

Bottlenose dolphinTursiops truncatus Coastal East Scotland (CES) and Greater North Sea
(GNS) MUs;

1 White-beaked dolphin(Lagenorhynchus albirostjisCeltic and Greater North SeéSGNPp
MU;

 wAaaiz2 Q3iGrarpus tikedsCGNS MU;
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1 Minke whale(Balaenoptera acutorostraja CANSMU;
9 Harbour sea{Phoca vituling the East Scotlan8MU and

1 Grey sealHalichoerus grypysthe East ScotlandMoray Firthand North Coast & Orkney
SMUk.

In addition to thesevenmarine mammal species listed abovegognition is also given to the less
common speciesncluding Atlantic whitesided dolphin lkagenorhynchus acutyskiller whale
(Orcinus orcpandhumpback whaleMlegaptera novaeangligewithin this baseline characterisation

Fopw 20w 0°q0” ]
IES] SMRU Consulting
5 - linedarsln " s ASGeAs MILgAte

Muir Mhor Wind Farm
Marine Mammal Baseline

Site-specific and Regional Marine
Mammal Study Areas

Legend
- D ArrayArea
D Offshare Export Cable Corridor

|:| Site-specific survey area

Site-specific survey area 4km
buffer

Regional survey area including
7 12km buffer

58°00"N

57°00"N

N [} 15 30 60 km

A Scale” 1:1,500,000
Rev 1 By AS Dste 8/22/2024
T T T Froj WGEE 1584 UTM Zone 30H

Figure3-1. Local scalenarine mammal study area. This compristg site-specific survey areéScotwind E2 PO
site plus 4 km buffer) and theegional study area (Scotwind E1 and E2 $® plus 12 km buffer)
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0°g0"

Harbour porpoise Bottlenose dolphin

Muir Mhor Wind Farm
Marine Mammal Baseline

60°q'0"N

Marine Mammal Mangement Units|

Legend

North Sea MU
4 Celtic and Greater North Sea MU
I Coastal East Scotland MU
Greater North Sea MU

- North Coast and Orkney MU (GS
only)

East Coast Scotland MU

50°Q'0'N
v

Lt e Moray Firth MU
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i
White-beaked dolphin, Risso's dolphin \\ Harbour seal & grey seal
= & minke whale .?« R ~
£ ¥ - 3
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‘ )4 £
g Xf [ 7‘. =
o ? i LRL" A B -
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— 7{\'& ~ Scale: 1:19,000,000
'ﬁlﬂ T )f)‘/ o Rev 1 By AS Date 11/15/2023
Proj WGS 1984 UTM Zone 30N
Figure3-2: Thewider scale study area including the marine mammal MUs.
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4 Protected Areas

There are several protected areas for marine mansmathin their respective MUsHigure4-1 and
Table4-1). TheArray Areas not located within any protected arealsut the offshore ECC overlaps
with the Southern TrenchiNature ConservatiorMarine Protected AregNOVIPA) designated for
minke whale.

8°0'0"W 4°00"W Q0" 4°00"E 8°00"E .
£ W 9 L L D SMRU Consulting
;. o J‘ understand * assess * mitigate
N H Muir Mhér Wind Farm
- Marine Mammal Baseline

58°0'0°N

Kﬁ i
w\/}j Marine Mammal Protected Areas

/ Legend
V/A/Zu/ D Array Area
%
e D Offshore Export Cable Corridor

\L 1 Southern North Sea SAC
. -\,1! Meray Firth SAC
AT / Southern Trench MPA

Firth of Tay and Eden Estuary
SAC

Daornech Firth and Morrich More
SAC

Ly et $
B, j Berwickshire and North
et
Yoo Northumberland SAC

56°q0"N

H Il 'sle of May SAC

54°g'0'N
&

z
5 - p
o o ?‘y N
0 e S 0 45 90 180 km
i b F"/ A
i ”\% . Scale: 1:4,500,000
[ i j Rev 1 By AS Date 11/15/2023
1 T T T Proj wGs 1984 UTM Zone 30N
Figure4-1: Marine mammal protected areasvithin the MUs of the marine mammal species assessed
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Table4-1:

Species

Harbour
porpoise

Designated protected areas for marine mammaddgated within their respective MUs.

Designated
site

Southern North

SeaJecial Area
of Conservation
(SAC)

Distance from
proposed

development

Approximately 220.5km
south of theArray Area
and 239km from the
offshoreECC.

Site description

The Southern North Sea SAC (UK0030395)
designated in 2019, listing harbour porpoise a
primary reason for theselection of the site. The
SAC lies along the east coast of Englg
predominantly in the offshore waters of th
central and southern North Sea, from north

Dogger Bank to the Straits of Dover in the sou
It covers an area of 36,9%nh?.

Bottlenose
dolphin

Moray Firth SAC

Approximately 18 km
west of the Array Area
and 102km from the
offshoreECC.

The Moray Firth SAC (UK0019808) was design
in 2005, listing bottlenose dolphins as a primg
reason for selection of the site. This s#epports
the only known resident population of bottlenos
dolphins in the North Sea.

Minke
whale

Southern Trench
NQVPA

Approximately  40km
west of the Array Area
(by sea) The offshore
ECC will overlap with th
site.

The Southern TrenciNQVPA (555703756) wa
designated in 2020, listing minke whales as one
the primary justifications for the selection of th
site. This area persistently supports higher th
average densities of minke whales compared
the rest of Scotland (NatureScot 2020).

Harbour
seal

Firth of Tay and
Eden Estuary
SAC

Approximately 157.&%m
southwest of the Array
Area and 139km from
the offshoreECC.

The Firth of Tay and Eden Estuary ¢
(UK0030311) was designated in 2005, list
harbour seals as a primary reason for t
selection of the site. At the time of designatio
the site supported a nationally importarn
breeding colony of harbour seals, where arou
600 adult seals hauledut to rest, pup and moult
¢KS {!/ Q& -outdzzldisihave Keclome(
by 94% since 1998, and the latest count was
animals in August 20AB5CO0S, 2023)

Dornoch  Firth
and Morrich
More SAC

Approximately 200 km
westnorthwest of Array
Areaand 147.5km from
the offshoreECC.

The Dornoch Firth and Morrich More SA
(UK001980%p wasinitially designated foharbour
sealsas numbers represented almost 2% of t
UK populationg counts are now in decline but
could be attributed to redistribution of individual
within the SMU.

Grey seal

Berwickshire
and North
Northumberland
Coast SAC

Approximately 182.5km
southrsouthwest of the
Array Areaand 177 km
from the offshore ECC.

The Berwickshire and North Northumberlan
Coast SAQJK001707pwas designated as an SA
in 2005, due to its importance to the grey sg
breeding colonies in this area. The Berwicksk
and North Northumberland SAC population is 0
of the largest breeding colonies on the North S
coast.

Isle of May SAC

Approximately  17%m

The Isle of May SAC (UK0030172) was design
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: Distance Site description
Designated
: proposed
: site

Species development
southwest of the Array | in 2005, listing grey seals as a primary reason
Area and 161km from | the selection of the site. The site supports a lal
the offshoreECC. breeding colony of grey seals. The site used tq
the main breeding colony in the East Scotlg
SMU and is currently described as potentig
declining. By contrast, the breeding colony at F
Castle in the Berwickshire &  Nori
Northumberland Coast SAC is showing a rg
increase pup production. The latest pu
production estimate at the Isle of May SAC
2019 was 1,885, resulting in a current tre
edimate of a 1.94% decline per annum, and
overall decline of 20% since 20(BICOS, 2023)

5 Data Sources

5.1 Overview

The following sections provide detail on the key data sources used to characteridectdiestudy

area (Table5-1) and theregional study area(Table5-2) or marine mammals in relation to the
Proposed DevelopmeniThese sectionsletail the survey and analysis methodology implemented in
each study and the potential limitations associated with these. The actual results of the surveys in
terms of the species presence are detailed in subsequent spspassfic sections.
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Table5-1:

Datasource

Marine mammal baseline datasetslocal study area.

Description

Spatial coverage

Muir Mhor site-specific
aerial surveygHiDef
Aerial Surveying
Limited, 2023b)

Sitespecific baseline characterisation

Digital Aerial Survey®AS conducted
by HiDef betweei\pril2021 and
March2023.

Scotwind EPOsite plus 4 km
buffer.

SSE regional DAS
surveys

Regional baseline characterisation D/
conducted by HiDef betweefypril

2022 and August2023(HiDef Aerial
Surveying Limited, 2023c)

Scotwind E1 and E2 Ries
plus 12 km buffer

Preliminary
Geophysical and
Environmental Survey
2023 report(EGS
(International) Limited,
2023)

Preliminary marine mammal survey
results fromMarine MammalObserver
(MMO) observations anBassive
AcousticMonitoring (PAM) detections
during a geophysical site survey from
March 2023 to July 2023.

TheArray Areaand offshore
ECC.

Table5-2:

Datasource

Marine mammal baseline datasetswider study area

Description

Spatial coverage

Atlas of cetacean
distribution in northwest
European watergReidet
al., 2003)

Data of cetacean distribution and
abundance. Combination tfiree major
data sourcegEuropean Seabirds at Sea, S
Watch and SCANBbetween 197% 1997.

North-west European waters

Regional baselines for
marine mammal
knowledge across the
North Sea and Atlantic
areas of Scottish waters
(Hagueet al., 2020)

Collation of information on the distribution
and abundance of marine mammal specig
in the Scottish Northern North Sea region
and Scottish Atlantic waters.

All Scottish waters.

SCANS I(Hammondet
al,, 2021)

Combination of vessel and aerial surveys
the North Sea and European Atlantic
continental shelf waters conducted in July
2016.

North Sea and European Atlantic
continental shelf waters

TheProposed Developmerns
located within SCANS Ilbck R.

SCANS Il density surfac
(Laceyet al., 2022)

Modelled density surfaces of cetaceans in
European Atlantic waters in summer 2016
using the SCANS Il data.

North Sea and European Atlantic
continental shelivaters

TheProposed Developmerig
located within SCANS blbck R.

SCANS IGilleset al.,,

Combination of vessel and aerial surveys

North Sea and European Atlantic
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Datasource
2023)

Description

the North Sea and European Atlantic watg
conductedfrom June to October 2022

Spatial coverage
continental shelf waters

TheProposed Developmerns in
SCANS IV survey blockDlS

Revised Phase IIl Data
Analysis of Joint Cetaceg
Protocol (JCH)ata
Resource¢Paxtonet al.,
2016)

Effort-linked sightings data contained
within the JCP data resour¢88 data
sources between 1992010)have been
used to estimate spatibemporal patterns
of abundance for seven species of cetace
over a 17#year period from 19942010 over
a 1.09million kn? prediction region from
48°N to c. 64°N and from the continental
shelf edge west of Ireland to the Kattegat
the east.

European continental shelf

JCP data analysis tool

The JCP Phase IIl Data Analysis Prodast
used to extract abundance estimates

averaged for summer 2002010 and scaled
to the SCANS Il estimates for user specif
areas.

European continental shelf

User specified area for data
extraction.

The Identification of
Discrete and Persistent
Areas of Relatively High
Harbour Porpoise Densit
in the Wider UK Marine
Area(Heinénen and Skoy
2015)

This report provides the results of detaileg
analyses of 18 years of survey dataha
JCP undertaken to inform the identificatio
of discrete and persistent areas of relative
high harbour porpoise density in the UK
marine area within the UK Exclusive
Economic Zone (EEZ).

Wider UK

Distribution Maps of
Cetacean and Seabird
Populations in the North
East Atlantic, Marine
Ecosystems Research
Programme MERPP
(Waggittet al,, 2019)

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

North-East Atlantic.

East Coast Scotland
Marine Mammal Acoustid
ArraySurveys
(ECOMMAX Palmeret
al., 2019)

ECOMMAS began in 2013 and is inclusiv
30 PAM sites along the East coast of
Scotland. Each site consists dantinuous
Porpoise Monitoring Dector (CPOD
(Chelonia Ltd) capable of detecting
porpoise and delphinid clicks. CPOD datad
are presented irDetection-Positive Days
(DPDsand Detection-Positive Hours

(DPHs)

Two sites are in proximity to the
proposed developmentinclusive
of Cruden Bay and Fraserburgh.

Integrating multiple data

NatureScot report on the condition of

Covers the CES MU for bottlenoseé
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Datasource

sources to assess the
distribution and
abundance of bottlenose
dolphins in Scottish
waters(Cheneyet al.,,
2012, 2013, 2014a,
2014b, Quiclet al., 2014,
Grahamet al., 2015,
2016, 2017, Chenest
al., 2018, Arso Ciwt al.,,
2019, 2021)

Description

bottlenose dolphins within the Moray Firth
Special Area of Conservation (SAC) i six
year intervals. These are inclusive of
reports from photolD surveys and PAM
surveys. A Marine Mammal Monitoring
Programme (MMMP) was developed for
the Moray Firth in 2014. This includes
yearly reports on the results of studies of
reproduction, survival rates, assessments
trends in abundance and patterns of
distribution. Further information is
reported on the wideeast coast of
Scotland population inclusive of photD
data in the Firth of Forth and Firth of Tay,
to provide the most up to date estimates
on the proportion of the Moray Firth
population which utilise areas further
South.

Spatial coverage
dolphins, and the Moray Firth SAC

Statistical approaches to
aid the identification of
MPAs for minke whale,
widazQa R2f
beaked dolphin and
basking sharkPaxtonet
al., 2014)

Effort-linked sightings data contained
within the JCP plus additional data sourceg
by Scottish Natural Heritage were used to
generate estimated densities per area
surveyed (corrected for
detection/availability) for minke whale
(2000cH AN MHUO X WA &aaz2qQa
2012) and whitebeaked dolphin (1994
2012). A further relative density per area
surveyed index was obtained for basking
shark (200@; 2012). There were up to 23
distinct data sources used for each analys
(25 used in total) with data from at least
172 distinct survey platforms (ships and
aircraft) representing up to 180,300 km of
effort depending on the species cadered.

Scottish coastal waters.

Sitespecific survey
information from nearby
Offshore Wind Farms
(OWF3

DAXdata fromnearby OWFs

Sitespecific survey information
from Berwick Bank-110 km
southwest) Caledonig~120 km
northeast) Green Vol(~40km
north), Seagreerf~100km
southwest)and Salamandegf-30
km northwest)OWFs.

Existing OWF data
(Multiple Sources,
Multiple Years)

Strategic Marine Mammal Monitoring
Programme (completed on behalf of Morg
East OWF and Beatrice OWGyahamet

al., 2015, 2016, 2020, 2021y arious North
Sea OWF proje&nvironmental Impact
AssessmentsH|A3 and supplementary datq

(BOWL, 2012, Bailey, 2017, Moray Offshq

Various surveys in the North Sea.
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Datasource

Description

Windfarm (West) Limited, 2018, Seagreer
2018a, b)

Spatial coverage

Special Committee on

Scientific Advice on Matters Related to the
Management of Seal Populations. This

gggg)(SCOS) repgacos, outlines the current status of both harbour British Isles.
and grey seals in the UK.
Seal elemetry data(Seal Data collated by multiple authors and
Mammal Resyeachnit' gathered through a consortium of funders
SMRU) data provided 'in Used to assess connectivity and habitat | British Isles.
2019 P associations of seal species withsaa and
' on-land locations
Seal August hatdut data
(SMRU)Data provided in August haubut surveys of harbour and British Isles.

2023.

grey seals.

Designated haubut sites
for grey and harbour
seals (Protection of Seals
Orders)(Marine Scotland
2017)

Seal haubut sites are designated under
section 117 of Marine (Scotland) Act 201(
Seal haubuts are locations on land where
seals come ashore to restoult, or breed.
There are a total of 194 seal haatt sites
across Scotland which have been mappe
on the National Marine Plan interactive
(NMPi) system.

Scotland wide.

The closest seal haolt site to the
Proposed Developmeris the
Ythan River Mouth, located
approximately 60 km westouth-
west of theArray Areaand
approximately 1%m south of the
offshoreECC at its closest point.

Grey seal pup production
database (SMRUData
provided in 2023.

Grey seal pup production estimates at
various breeding colonies around the UK.
Includes data collatedetween 1989 and
2022 (depending on site).

British Isles.

Seal habitat preference
maps(Carteret al., 2020,
2022)

Habitat modelling was used, matching sed
telemetry data to habitat variables, to
understand the speciesnvironment
relationships that drive seal distribution.
Hautlout count data were then used to
generate predictions of seal distribution at
sea from all known hatdut sites. This
resulted in predicted distribution maps on
5x5km grid. The estimated density surfac
gives the percentage of the British Isles
at sea population (excluding haulexiit
animals) estimated to be present in each
grid cell at anyne time during the main
foraging season.

British Isles.
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5.2 Sitespecific surveys

The Muir Mhor site-specific baseline characterisation survegmsisted of monthiyDASconducted

by HiDef fromApril 2021 to March 2023 The sitespecificsurvey areawas designed to cover the
Scotwind E2 P&ite plus a 4m buffer(Figure5-1). The aim of the surveys was to collect data on the
abundance and distribution of marine mammals to characterise the baseline environment to inform
the EIAR.Specifically, one objective was to obtain species specific density estimates for the site
which can be used during the impact assessment to quantitatively predict the potential for impacts
on each marine mammal species from construction, operation, and decommissiéuihgetails of

the site-specific surveys can be found in the tyear survey repor{HiDef Aerial Surveying Limited,
2023b)

Thesite-specificsurvey design consisted of 26 transects spacedki.Bpart running approximately
northeast to southwest perpendicular to the depth contours along the coast to reduce the variation
in abundance between transedby ensuring each transect was sampling a similar range of habitats
The surveys covered an area of approximately 11B#A(Figure5-1).

N

ik A . _ D

Legend

Transects

l: Development Area
z :] 4km Buffer

UK and Europe

" e

Fred Olsen Renewables

PROECT Muir Mhor

= DRAWING TITLE
Z Muir Mhér survey area plus 4km
buffer with 2.5km spaced transects
[DRAWING NUMBER
HP00181-701-01-01-001

VERSION | DATE Drawn_|Cruckad |Approved
02200

WOTIIE

== THDef

WG4 UTMION

Figure5-1: Ste-specific digital aerial survey are@cotwind E2 PO sitglus 4 km bufferjand transect linegHiDef
Aerial Surveying Limited, 2023b)

Surveys were conductagsing a specialist survey aircraft flown at approximately 5T heaircraft

was equipped with four HiDef Gen Il cameras with a resolution ah Zround Sample Distance
(GSD) which each sampled a strip of fr?%vidth. A separation between cameras of approximately
25m resulted in a combined sampled width of 580within a 575m strip. The same transect lines
were flown during each survey but slight variations in effort occurred due to variable start and stop
times and minor deviations in the flight paffiable5-3). The survey aimed to achieve a minimum
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target of 10% coverage of thate-specific survey areand acoverage of 9.93.0.02%was achieved.
The average monthly Beaufort sea state during the surveys ranged ffh891able5-3).

Data analysis for these surveys involved a-stage process including a review of video footage with

a 20% random sample used for audit, and then detected individuals were identified to species
and/or species group level, also with 20% selected at random for auditing. Both stages in this audit
process require 90% agreement to be achieved. Usingpaoametric, bootstrap methods, species
specific density estimates for the site were calculated including the corresponding standard
deviation, 95% confidence intervals and coefficient of variance.

For harbour porpoise, the availability bias was then accounted for using data on the proportion of
time tagged harbour porpoise spend at the surfg€eilmannet al, 2013) Due to variations in sea
state and turbidity, the depth to which porpoise are visible for detection will differ both within and
0SG6SSy adNBSead ¢KSNBF2NBX Fff LRNLRAAS RSSO0
(dorsal fin was clear of the water surface) or not, to determine the proportion of encounters where

the animal was at the surface. The relative density estimate was then multiplied by the proportion of
encounters at the surface and divided by the estimated time spent at the surfaceTreiimannet

al. (2013) to derive the adjusted estimates of density and abundance. This process was nhot
conducted for the other marine mammal species. Therefore, the data presented for other marine

mammal species are relative abundance and density estimates only.

Table5-3: Survey effort across th@4 surveys ofsite-specific surveys (Scotwind E2 RBi@e plus 4 km buffer)
from April 2021 toMarch 2023

Survey date Total length of Area covered % covered Beaufort sea
transects (km?) state (average)
analysed (km)

15 April 2021 615.00 153.75 9.97 1.00

05 June 2021 615.08 153.77 9.97 1.76

12 June 2021 615.10 153.77 9.97 2.66

17 July 2021 611.31 152.82 9.91 3.54

04 August 2021 615.76 153.94 9.98 2.04

06 September 2021 616.01 154.00 9.98 2.27

08 October 2021 614.82 153.71 9.96 3.02

11 November 2021 616.46 154.12 9.99 1.86

12 December 2021 617.51 154.38 10.01 2.59

09 January 2022 614.99 153.75 9.97 3.00

26 February 2022 618.51 154.63 10.02 3.62

07 March 2022 615.54 153.88 9.98 3.99

02 April 2022 617.05 154.26 10.00 4.00

07 May 2022 617.27 154.32 10.00 2.04

14 June 2022 216.90 153.72 9.96 1.05

26



. TITLEMUIR MHORMARINE MAMMAL BASELIN
SMRU Consultlng DATESEPTEMBER 2024
REPORTODESMRUGG0B2023017

understand ¢ assess ¢+ mitigate

Survey date Total length of Area covered % covered Beaufort sea
transects (km?) state (average)
analysed (km)

07 July 2022 614.92 153.73 9.97 1.08

03 August 2022 615.71 153.93 9.98 2.92

21 September 2022 617.44 154.36 10.00 3.62

13 October 2022 612.76 153.19 9.93 3.90

24 November 2022 618.13 154.53 10.02 4.99

20 January 2023 615.81 153.95 9.98 2.08

07 February 2023 613.91 153.48 9.95 3.10

23 February 2023 616.65 154.16 9.99 4.00

25March 2023 615.31 153.83 9.97 4.54

5.3 Regional surveys

In addition to the sitespecific surveys, in April 2022 SSE commissioned HiDef to undertake DAS for
marine mammals over the proposed Regionaffsore Wind Farm Project aie located
approximately 45 km off the northeast coast of Scotlaiithe survey area consisted of 30 5 km
spaced transects within theegional development aresS¢otwindEl andE2 PO sitg) plus a 12 km
buffer, covering an area of 11,553 k(frigure5-2).
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Figure5-2: Regional baselingligital aerial survey aregScotwindE1l ande2 PO site plus 12 km bufferand
transect lines(HiDef Aerial Surveying Limited, 2023c)

The same survey methodology and data processing was used as presented for iheesifie
surveys. A minimum of 5% site coverage was targetadl 4.995% was achieved on all surveys
(Table5-4).

For harbour porpoise, the availability bias was then accounted for using data on the proportion of
time tagged harbour porpoise spend at the surfd@eilmannet al, 2013) This process was hot
conducted for the other marine mammal species. Therefore, the data presented for other marine
mammal species are relative abundance and density estimates only.
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Table5-4: Survey effort across thé@8regional surveg between April 2022 and February 2023 inclusive
Survey date Total length of Area covered (krf % covered
transects analysed
(km)

10 April 2022 2308.11 577.03 4.99
23 April 2022 2308.49 577.12 4.99
20 May 2022 2310.70 577.67 5.00
23 June 2022 2310.14 577.54 5.00
18 July 2022 2310.24 577.56 5.00
19 August 2022 2308.32 577.08 4.99
14 September 2022 2306.10 576.52 4.98
02 October 2022 2304.52 576.13 4.99
04 November 2022 2309.64 577.41 5.00
09 January 2023 2309.56 577.39 5.00
06 February 2023 2309.09 577.27 5.00
21 February 2023 2308.79 577.20 4.99
04 April 2023 2309.09 577.27 5.00
21 April 2023 2308.19 577.05 4.99
16 May 2023 2308.40 577.10 4.99
15 June 2023 2306.33 576.58 4.99
08 July 2023 2304.45 576.11 4.99
05 August 2023 2306.70 576.67 4.99

5.4 Geophysical survey MMO report

A survey was conducted to acquire geophysical and environmental data to characteriderale
Area and offshore ECC for EIA. The geophysical survey included wessgited Multibeam
Echosounder(MBES) to acquire bathymetry data, towed side scan sonar (SSS), shalbutteui
profiler (pinger), magnetometer, and higksolution singlechannel seismic equipment (sparker)
(EGS (International) Limited, 2023)

The report summarises the MMO and PAM operations conducted onboarg @ Ventut® fulfil

the geophysical survey requirements. Operations were conducted betwemagch 2023 to 14

July 2023. The mitigation team undertook mitigation for the pinger and sparker in accordance with
the Joint Nature Conservation Committegiidelines for minimising the risk of injury to marine
mammal from geophysical surve{@NCC, 2017)n addition, the MBES and SSS were mitigated for in
accordance with Scottish regulatiofiglarine Scotland, 202(nd to fulfil the European Protected
SpeciesEP$Licence requirementéEGS (International) Limited, 2028heMMOs undertook a total
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of 1,073 hours 49 minutes of visual monitoring and PAM was undertaken over 480 hours 52
minutes. This resulted in 28 marine mammal sightings and no acoustic detectit®BS
(International) Limited, 2023)

5.5 Atlas of cetacean distribution

TheAtlas of cetacean distributio(Reidet al., 2003)presented data on distribution and abundance

in the northwest European Waters of 25 cetacean species. It consisted of combinatitmeef

major data source¢European Seabirds at Segea Watch and SCAN®ith data collated between

1979¢ 1997. European Seabirds at Sea data provided data mostly fraeaasurveys using moving
platform and a small number of aerial surveys, collated across European countries. Although the
surveys were designed for seabirds, cetacean data was collected as well, resulting in a database
which contains over 13,000 cetacean records. Sea Watch data were mostly opportunistie effort
related sightings conducted from both eand offshore. The Sea Watch has been collecting data
from 1973 and the resulting database contains over 53,000 sighting records, including opportunistic
and quantified survey efforts. The SCANS | survey was conducted in summer 1994 and was
comprised of boat and aircraft platforms. The encounter rate data from both platforms was used by
Reidet al. (2003) Due to the differences in datasets, the data was standardised into animal sightings
per time unit and the sighting rates were modelled using correction factors and environmental
variables. The observations were assigned into ¥ International Council for the Exploration of the Sea
6L/ 9{ 0 NBOGIy3ItSa ompQ Il GAGAdZRS E onQ f2y3ArddzRS
within each cell to obtain the resulting distribution surfa¢Beidet al., 2003)

The Atlas of cetacean distribution provides very outdated distribution information, the abundance
information is not provided for all species presented in the Atlas and neither of those that had the
abundance information are the species of interest for this baseline characterisation. The final
resulting surfaces also varied in the correction and modelling that was included for each of the 25
species, due to data deficienci@Reidet al, 2003) The results of the analysis provide an overview

of the 18year long dataset, hence not allowing for detecting changes in distribution and abundance
over the years. The results of the work done Rgidet al. (2003)are presented for informative
purposes but will not be providing quantitative input for this baseline characterisation.

5.6 Regional baseline datéor marine mammals

The report fromHagueet al. (2020)aims to provide up to date information regarding the abundance
and distribution of marine mammals within Scottish waters (Northern North Sea and Atlaittich
focus on the Regions ardraft Plan Option[IPQ sites Figure5-3) within the Draft Sectoral Marine
Plan for Offshore Wind Energ@cottish Government, 2019yhe DPOsonsistedof 17 sites located
within five regions Since the publication of this report, theformation has been consolidated in an
adopted plan, which now includes 1&%

A review of a variety of data sources containing marine mammal survey data in Scottish waters was
conducted, regardless of the sampling methodology and survey type. The report also highlights
areas where knowledge of species abundance and distribution is lg¢kagyeet al., 2020)
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Figure5-3: The DPOsites and regions within Scottish waters presented in the Draft Sectoral Marine Plan for
Offshore Wind EnergyScottish Government, 2019Figure fromHagueet al. (2020)

5.7 Small Cetaceans in European Atlantic waters and the North (S2ANS) surveys

The main objective of the SCANS surveys was to estimate small cetacean abundance and density in
the North Sea and European Atlantic continental shelf waters. To date, four SCANS surveys have
been conducted and the results published. SCANS | occurred during summeBbe€derset al.,

1995) SCANS Il during summer 2005, SCANS Il during summei(tdhéondet al, 2017,
Hammondet al., 2021)and SCANS |V during summer 202Rleset al., 2023)

The surveys comprised a combination of vessel and aerial surveys. Both aerial abddmthsurvey
methodologies were designed to correct for availability and detection bias and allow the estimation
of absolute abundancéHammondet al.,, 2021)

Only results from the two most recent SCANS surveys have been considered within this Technical
Appendix, with results from SCANS IV being used where possible as this contains the most up to date
data, with SCANS III results also being considered for species where no SCANS IV density estimate
was available.

While the SCANS survey results provide sightings, density and abundance estimates at a wide spatial
scale, the surveys were conducted during summer months only, and, therefore, do not provide any
fine scale temporal or spatial information on species abundance and distribution and are not
representative for other seasons in a year. This can be an issue for marine mammal species with
seasonal distributions, and there is potential to overestimate average annual abundances for such
species using the SCANS density estimates alone.
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5.7.1 SCANS I

The Proposed Developmenis located in the SCANS Il survey blockiBufe 5-4) which was
surveyed using aircraft. Block R has a surface aré db4km? and only 2,17%m was surveyed
under primary effort and 40.8m under trailing search effort. During these surveys, the most
common cetacean sightings in block R included harbour porpoise, bottlenose,-sidet® and
white-beaked dolphins, and minke whal@sammondet al.,, 2021) The closest neighbouring SCANS

Il survey block is T, which is approximately 18 km from the proposed develoffFigote5-4).

Block T has a surface area of 65,&h¥ and only 2,25%&m was surveyed under primary effort and
24.0km under trailing search effort. Given the proximity tbie Proposed Developmento the
boundary of the survey blocks, information will be provided for both survey blocks in this baseline
characterisation.
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Figure5-4: RelevantSCANS ldnd IV survey blocks relation to the ProposedDevelopment(blocks presented

in Hammondet al., 2021, Gillet al., 2023)

5.7.1.1 SCANS Il density surfaces

As part of SCANS llI, the survey data were modelled in relation to spatially linked environmental
features to produce density surface maps for the following cetacean species: harbour porpoise,
bottlenose dolphin, whitebeaked dolphin, common dolphin, striped dolphin, ldivhed pilot
whale, beaked whale species, minke whale and fin wiiladeeyet al, 2022) The cetacean data
used in the models were the same as those obtained in 2016 that were used to provide block
specific abundance estimates Hammondet al. (2021) The environmental covariates used in the
density surface modelling were selected due to their potential to explain the additional variability in
the cetacean density estimates (for example, depth of the seabed, sea surface temperature (see
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Laceyet al. (2022)for the full list of environmental covariates). The models were fitted using a
spatial resolution of 10 km and predicted onto a 10 x 10 km spatial grid. Using the predicted density
estimates from the surface models, density and abundance estimates can be generated for an entire
survey area or a defined area within it, such asPheposed Development

5.7.2 SCANS IV

The sirvey blocksused during SCANS 1V are presenteHigure5-4. TheProposed Developmeris
located in SCANS IV block-Di#&hich was surveyed using aircraBlockNSD has a surface area of
64,465km? and only 1,703.8km was surveyed under primary effort arid.7km under trailing
search effort.The closest neighbouring survey blocNBE whichhas a surface area of 623km?
and only1,603.9km was surveyed under primary effort add.7km under trailing search effort.
Given the proximity ofhe Proposed Developmertb the boundary of the survey blocks, information
will be provided for both survey blocks in this baseline characterisation.

5.7.3 JCP Phasellll

The JCP Phase lll analysis included datasets from 38 sources, totalling over 1.05 million km of survey
effort between 1994 and 2010 from a variety of platforiffsaxtonet al., 2016) The JCP Phase lli
analysis was conducted to combine these data sources to estimate spatitdrapdral patterns of
abundance for seven species of cetaceans (harbour porpoise, minke whales, bottlenose dolphins,
O02YY2y R2fLKAYas whiedkad2dalphinsRandl wdftsidga dblphiaskThel SCP
Phase Ill analysis provided abundance estimates for specific areas of commercial interest for
offshore developmentsDensity surface models were used to predict species density over a fine
scale grid of 25 kAresolution for one day in each season in each survey year. The data are divided
into regions for which seasonal estimates of abundance for winter (Jaiargh), spring (Ap-il

June), summer (Julgeptember) and autumn (Octob&ecember). Thé>roposed Developmeris
situated within theWirth of Forth area of commercial inter€stvhich is 14,241 kIt is also very

close to theWloray Firth area of commercial interégtvhich is 7,899 kf which is also considered

in this report(Figure5-5).

33



) TITLEMUIR MHORMARINE MAMMAL BASELIN
SMRU Consultmg DATESEPTEMBER 2024
REPORTODESMRUGG0B2023017

understand ¢ assess ¢+ mitigate

6500000
|

Firth of
““Forth

L

L

"

B -9
. =N
i
3,
«

£ :' area

Northing

6000000
|

-100
-150
-200

5500000
|

-300

T - T = I T f I
-400000 0 400000 800000

Easting

Figure5-5: The JCP Phase Il region showing (red) areas of interest for the Offshore Development Area where
estimates of abundance are of special commercial interest (red dashed line = British exclusive
economic zone, colour = depth in nPaxtonet al., 2016)

5.7.4 JCP data analysis tool

In 2017, JNCC releastiie JCP Phase IlIl Data Analysis Prédbett can be used to extract the
cetacean abundance estimates for summer 2Q020 (averageipr a user specified arg@ontaining

the Muir Mhor Array Area plus a 50 km buffer)F{gure5-6). This code was originally created by
Charles Paxton dhe Centre for Research into Ecological and Environmental Mod€{iRg:EMat

the University of St Andrewand was modified by JNCC to include abundance estimates that are
scaled to the SCANS IlI results.

It should be noted that there are several limitations of this dataset. The data are between 10 and 26
years old and as such, do not provide a recent density estimate against which to assess impacts. The
authors state that the JCP database provides relatively poor spatial and temporal coverage, that the
results should be considered indicative rather than an accurate representation of species
distribution, and that due to the patchy distribution of data, the estimates are less reliable than
those obtained from SCANS surveys. In addition, the authors categorically state that the JCP Phase Il
outputs cannot be used to provide baseline data for impact monitoring of gkamt change or to

infer abundance at a finer scale than 1,000°kracause of issues relating to standardizing the data

2 https://hub.jncc.gov.uk/assets/0ladfabd75£48ba96432d594983201e
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(such as corrections for undetected animals and potential biases) from so many different
platforms/methodologies and the strong assumptions that had to rbade when calculating
detection probability. In addition, the density estimates obtained from the Data Analysis Tool is an
averaged density estimate for the summer 288F10 and are therefore not representative of
densities at other times of the year.
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Figure5-6: The user specified area used to extract cetacean abundance and density estimates from the JCP Il R

code. The map shows the whole area under consideration (black + pink + green), the harbour
porpoise North Sea MU (pinkjhe specific area of interesttie Muir Mhor Array Area plus a 50 km
buffer, green)and the extent of all the IAMMWG MUs (black)

5.7.5 Porpoise high density areas

Heindnen and Skov (2016pnducted a detailed analysis of 18 years of survey data on harbour

porpoise around the UK between 1994 and 2011 held in the JCP database. The goal of this analysis

was to try to identify » ] & § V. % Ee¢]es vs E <¢hat(mightke consideréd

important for harbour porpoise with the ultimate goal of determining SACs for the species. The

analysis grouped data into three subsets: 19999, 20062005 and 200€011 to account for

patchy survey effort and analysed summer (ABebtember) and winter (Octobéflarch) data

separately to explore whether distribution patterns were different between seasons and to examine

the degree of persistence between the subsets. The authors note that 3} §Z pv A v suEA C
((}JES }A & 3Z u} 00 % E]} U 8Z pv ES Jv3C ]Jv u} ooln J3E] p

addition, the authors stated that*u} o pv &S Jvs] ¢« E % ES] po EHME Z|PZ p

uncertainties in the modelled distributions were taken into account when designating the draft SACs

so that only areas with high confidence were retaife8MMWG, 2015b)
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5.7.6 MERP distribution maps

The aim of the MERP project was to produce species distribution maps of cetaceans and seabirds at
basin and monthly scales for the purposes of conservation and marine management. A total of 2.68
million km of survey data in the Northeast Atlantic between 1980 and 2018 were collated and
standardized. Only aerial and vessel survey data were included where there were dedicated
observers and where data on effort, survey area and transect design were available. The area
covered byaggittet al. (2019)comprised an area spanning between Norway and Iberia on a-north
south axis, and Rockall to the Skagerrak on anwast axis.

Waggitt et al. (2019) predicted monthly and 10 kfndensities for each species (animalsAnand
estimated the probability of encountering animals using a binomial model (pressrssnce model)

and estimated the density of animals if encountered using a Poisson model (count model). The
product of these two components were used to present final density estimatidasy and Welsh,
2002) The outputs of this modelling were monthly predicted density surfaces for 12 cetacean
species at a 1Bm resolution. There is no indication of whether the more recent sightings data are
weighted more heavily than older data, which limits interpretation of how predictive the maps are
to current distribution patterns. Therefore, while the density estimates obtained from these maps
for harbour porpoiseare representative of relative density compared to other sites around the UK,
they are not considered to be suitable density estimates for use in quantitative impact assessment
and are provided in this baseline characterisation for illustrative purposes Thily.is especially key
when considering harbour porpoise since previous survey efforts (SCANS I, Il and IIl) have shown a
southwards movement of harbour porpoise in the Southern North Sea.

5.7.7 Spatially indexed adjusted densities

Marine Directorate (formerly Marine Scotland have established the Scottish MPA project in
response to the Marine (Scotland) A2010to select MPAs and develop their network across
Scotland. The focus is to identify areas that support significant aggregations and area persistently
used by four key megafauna speciesA & & 2 Qri whiResbéakdll Xlolphin minke whale and
basking sharkGetorhinugnaximug (Paxtonet al., 2014)

Paxtonet al. (2014)used a combination of survey data from 1928@12 to create a spatially indexed

set of adjusted densities. This dataset was then modelled to predict density surfaces to allow areas
of persistent higher species density to be identified to support the advice on MPA designation
(Figure5-7). The values presented IBaxtonet al. (2014)represent absolute density estimates and

are presented seasonally and averaged over all seasons.

36



REPORTODESMRUGG0B2023-017

understand ¢ assess ¢+ mitigate

) TITLEMUIR MHORMARINE MAMMAL BASELIN
f ) SMRU Consultlng DATESEPTEMBER 2024

= — 0
o
8 - - -10
=
— -20
o
S — -30
o
o
3 — -40
o — -50
8
2 8 R
i s O
g o
S - 70
8
o — -80
o
o
3 -90
8 -100
o
S 15
S -150
o
-200
o
o
S -300
o
o
© T
-200000 0 200000 400000
Easting e NOAA Narool Geoomysca ota Conter.
Figure5-7: The area of interest for the analysis including species specific input détee coloured area (with

depth shaded in m) indicates the If2m Scottish territorial limit. Thered line shows thénput area for

white-beaked dolphin data (Scottish waters limited in the west and north by the 300 m contour). The

blue line showsghe input area for minke whalg12 nm limit with an additional approximate 10 nm

buffer). Thegreen lineshowsl y SEG Sy aizy 2F GKS o6fdzS | NBF (2 AyOf d
dolphin and basking shark from Manx wate(Paxtonet al., 2014)

5.8 The East Coast Marine Mammal Acoustic Study (ECOMMAS)

ECOMMAS began in 2013 and consists of 30 PAM sites along the east coast of Scotland to collect
data on the relative abundance of dolphins and porpoise. Each site consists of a CPOD (Chelonia Ltd)
capable of detecting dolphin and porpoise clicks and some sites also include a broadband recorder,
capable of recording underwater noise and vocalisations of dolphin species. CPODs are logging
devices which automatically detect odontocete echolocation clicks, of which the accompanying
Fylrfeara az2FaolFNB RAAGAYIdzA aKSEa 0S06SSyYy aLI2NLRA
dolphin presence in proximity tahe proposed developmenttwo ECOMMAS sites have been

included in this report from 2022022. These sites are inclusive of Cruden Bay and Fraserburgh
(Figureb-8). There are no data available for 2020 due to Gd@destrictions, preventing fieldwork

from occurring.

Since 2015, two deployments have been undertaken per year (a duration of approxirfaiely
months), with data covering April to November usually. CPOD data are presented in DPDs and DPHs
in this report. It is important to note that the software does not distinguish between delphinid
species. As such, the data presented here is to be used qualitatively for dolphin species.
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5.9 Bottlenose dolphin surveys

There are two major coastal populations of bottlenose dolphins in UK waters, which includes the
resident population of bottlenose dolphins found in the Moray Firth SAC. This SAC extends from the
inner firths to Helmsdale on the north coast, and Lossiemouth on the south coast, including areas
that are regularly utilised by the resident population of bottlenose dolphins along the East coast of
Scotland. NatureScot are required to report on the condition of bottlenose dolphins within the
Moray Firth SAC in six year interyalsth the latest site condition monitoring report analysing data
from 20172022(Cheneyet al,, 2012, Chenegt al,, 2014b, Chenegt al., 2018, Chenegt al,, 2024)

In 1989, the University of Aberdeen, in collaboration with SMRU at the University of St. Andrews
began an intensive research programme to report on the condition of the site through the use of
photo-identification surveys and PAM studies. This research effort was further supported by
NatureScot from 2004 onwards. It was determined that the main objective of this research
programme was to estimate the number of bottlenose dolphins utilising the SAC, with- mark
recapture and PAM analyses.

A Marine Mammal Monitoring Programmewas developed for the Moray Firth in May 2014. The
aims of this programme are to address strategic research and monitoring questions relating to the
potential impacts of offshore wind farm construction and operations on key marine mammal species
such as bottlenose dolphins. This is carried out using work packages for each species, including
individual based studies of reproduction, survival rates, assessment of trends in abundance, and the
collection of data on patterns of distribution. These are typically reported on annually, providing key
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results from each of the studies mentioned previougBrahamet al, 2015, Grahanet al, 2016,
Grahamet al,, 2017)

Alongside the research effort at the Moray Firth SAC, resgaagirammes have been conducted on

the wider East coast of Scotland population of bottlenose dolpli@sick et al., 2014) These
research efforts include the use of pheitentification data to provide information on bottlenose
dolphin distribution, abundance, and population parameters along the East coast of Scotland. The
areas of interest for these studies include the Firth of Forth and the Firth of Tay, as well as the
Aberdeen coastline. Further to this research, the importance of St. Andrews Bay and tEstuEay

for bottlenose dolphins found on the East coast of Scotland has been asgéssedCivikt al,

2019) with Arso Civikt al. (2021)providing the most ugo-date estimates on the proportion of the
Moray Firth SAC bottlenose dolphins which utilise these areas further south, giving insight as to the
movement ecology and distributions of these individuals.

It is important to note that the purpose of these surveys has generally been to estimate the size of
the protected population and to monitor trends in the population size over time. Therefore, studies
have primarily focused on phot® survey work to create a catalogue to known individual dolphins.
These surveys differ significantly to those that would be required to estimate dolphin density within
the survey area.

5.10 Existing OWF data

5.10.1 Berwick BankKOWF

The Berwick Ban®WFis located in the outer Firth of Fordpproximately 110 km southwest tie
Proposed DevelopmeniThe EIA for the projedtcludes a marine mammal baseline technical report
which details the sitespecific survey$RPS, 2022apigital aerial surveys were conducted by HiDef
Aerial Surveying Limited between March 2019 and April 2021 resulting in 25 surveys. The survey
design consisted of 37 transects spaced 2 km apart across the Offahae Areaplus ~16 km
buffer. The total survey area was 4,980 of which ~620 kihwas surveyed each month (12.5%).

Six species of marine mammal were identified during the surveys: harbour porpoise, minke whale,
white-beaked dolphin, bottlenose dolphin, grey seal and harbour seal. Monthly density estimates
were provided for each species which were corrected for availability bias using the following
correction factors: 0.425 for harbour porpoi¢€eilmannet al,, 2013) 0.156 for grey seakOrsted
Hornsea Project Three (UK) Ltd, 2018%43 for minke whale@cGarryet al, 2017and 0.180 for
white-beaked dolphingRasmussest al., 2013)

5.10.2 CaledoniaOWF

The CaledoniaOWF is located in the Moray Firth, immediately adject to the Moray East
developmentand approximately 20 km northeast ofthe Proposed Developmenifo date, the only
information available for this site are from the Scoping Ref@aledonia Offshore Wind Farm
Limited, 2022) Site-specificdigital aerial surveys for Caledonia were conducted between May 2021
and April 2023, however the data have yet to be processed and so are not available to include here.

5.10.3 Green VoltOWF

The Green VoltOWFis a floating development in the Outer Moray Firth locatmoproximately

37 km from the Proposed Developmentitespecific digital aerial surveys were conducted by HiDef
Aerial Surveying Limited between May 2020 and April 2022. The surveys consistlkoh apaced
transects over the OffshorArray Aregplus 4 km buffer, resulting in a total survey area of 392 km
(Royal HaskoningDHV, 2028)jve species of marine mammal were identified during the surveys:
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density estimates were provided for harbour porpoise which were corrected for availability bias
using theTeilmannet al. (2013)tag data.

5.10.4 Ossian OWF

Ossian OWHKs located off the Aberdeenshire coast and pp@ximately 5Gkm to the south of the
Proposed DevelopmenSitespecific digital aerial surveys were conducted by HiDef Aerial Surveying
Limited betweenMarch 2021and February 2023RPS, 2024)There were five marine mammal
species of relevance foine Proposed Developmeidentified during the surveysiarbour porpoise,
white-beaked dolphin,minke whale, harbour seand grey sealDensity estimates for harbour
porpoise, whitebeaked dolphins and grey seals were corrected for availability bias to provide
absolute estimate$RPS, 2024)

5.10.5 SeagreerOWF

TheSeagreerOWFis currently under construction approximately R# from the coast of Angus in

the North Seaand approximatelyl00km southwest of theProposed Developmenis part of their
Project Environmental Monitoring Programme (PEMP) and MMMP, Seagreen are required to
undertake pre, during and postonstruction monitoring efforts, within the development site. These
surveys are inclusive of aerial survey efforts and PAM efforts. The PAM effort undertaken is inclusive
of an additional five extra PAM monitoring stations between the Stonehaven and Arbroath
ECOMMAS locations, in a transect from the coast to the Seagreen site. This design includes a
monitoring station in the shallow, coastal area known to be frequented by bottlenose dolphins, as
well as a gradient survey design extending to the wind farm site, to determine any possible changes
in detections of other cetaceans in relation to construction activitkghe time of writingthe PAM

data from this PEMP were not availableitgludehere.

5.10.6 Salamander Floatin@WF

The SalamandedWFis a floating developmenbcated approximately28.5km from the Proposed
Development.Sitespecificdigital aerial surveys foBalamandemwere conductedby HiDef Aerial
Surveying Limitedrom March 2021 to February 20281iDef Aerial Surveying Limited, 2023&yvo
marine mammal species were identified during surveys: harbour porpoise and minke whales.
Monthly density estimates were provided for harbour porpoise which were corrected for availability
bias using th&eilmannret al. (2013)tag data.

5.11 Special Committee on Seals

Under the Conservation of Seals Act 1970 (in England) and the Marine (Scotland) Act 2010, the
Natural Environment Research Council (NERC) (now part of UK Research and Innovation) provides
scientific advice to government on matters related to the management of UK seal populations
through the advice provided by S6GMRU provides this advice to SCOS on an annual basis through
meetings and an annual report. The report includes advice on matters related to the management of
seal populations, including general information on British seals, information on their current status
and addresses specific questions raised by regulators and stakeholders.

Seals are widely distributed around the UK coast and most surveys are carried out from the air by
either light aircraft or helicopter. SMRU does not survey the entire UK coast; surveys are
concentrated in Scotland and on the east coast of England (Lincolnshire and Norfolk) where seals are
relatively abundant and easy to survey. All surveys are of seals that are fauled shore.
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5.11.1 August hawout counts

The mainharbour seapopulation surveys are carried out when harbour seals are moulting, during
the first three weeks of August. The moult counts represent the number of harbour seals that were
on shore at the time of the survey and are an estimate of the minimum size of the population. They
do not represent the total size of the local population since a number of seals would have been at
sea at the time of the survey. Note that these data refer to the numbers of seals found within the
surveyed areas only at the time of the survey; numbers and distribution are likely to differ at other
times of the year (such as the breeding peridtl}s estimated that 72% of the total harbour seal
population are haulesbut and available to count during August survélysnergaret al, 2013) The
harbour seal counts can be scaled by the proportion of seals hauledt the time of the counts,
providing an estimated population size for an MU.

Numbers of grey seals are also counted during the harbour seal August moult surveys. Counts of
greys seals during the summer months are highly variable and are not used as a population index in
this species, however they provide useful information on the summer andbneeding season
distribution of grey seals. It is estimated that 25.15% of the total grey seal population are ‘oatled

and available to count during August survégCOS, 20223ee SCOBP 21/02)and therefore the

total number of grey seals in the population for any given count period can be estimated by using
the proportion of seals hauledut.

5.11.1.1 Grey seal pup counts

Grey seals are surveyatliring their breeding seasofAug ¢ Dec) Most breeding colonies are
surveyed by SMRU by fixed wing aerial vertical photography (Hebrides, Orkney, North Scotland the
Northeast Scotland, and most of the Firth Fedrth) while others are surveyed by ground count by
other organisations (Shetland and Incholm in the Firth of Forth). The grey seal pup production
database contains data from 1989 to 2022 and includes 74 breeding colonies (though not all colonies
have been surveyed consistently since 1989 and some smaller colonies are surveyed more
sporadically than others). Most breeding colonies used to be surveyed annually, however from 2010
most colonies switched to biennial surveys instead dmeaeductions in fundingcombined with
increa®d aerial survey cogiSCOS, 2015)

5.12 Seal telemetry

SMRU has developed telemetry tags on grey seals and harbour seals in the UK since 1988 and 2001,
respectivelyTags are glued td KS  FdzNJ 2y (GKS ol O1 2F GKS aSrftQa
the annual moult, if not before. These tags transmit data on seal locations with the tag duration
(number of days) varying between individual deployments. It is worth noting that the timing of the

tag deployment can be important, especially for grey seals, since movement patterns can differ
between the breeding and nebreeding season@russelét al, 2013)

There are data from two types of telemetry tag which differ by their data transmission methods.
Data transmission can be through the Argos satellite system (Argos tags) or Global Positioning
System (GPS) phone tags which combine GPS quality locations with transmission of data using the
Global System for Mobile communication (GSM) phone network. Both types of transmission result in
location estimates,but the spatial and temporal resolution of the locational data varies with
deployment Argos location tags can have an error of >XkB (Vincentet al, 2002)while GPS
location tagshave a better location accuracwith a typical error of <50 rfPattersonet al., 2010)

Data from GPS phone tags also provide more frequent locabigniscorporating the Fastloc GPS
system (Wildtrack Telemetry Systems, UK) which obtains locational data within a fraction of a
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secondand therefore can collealata even when the animal surfaces for a short peribde GPS

tags attempt to collect location data every2® minutes (depending on the parametrisation at-set

up). Data are stored on board the tags and then relayed to SMRU by a satellite (Argos tags) or by
guadband GSM mobile phone module when the animal is within range of the GSM mobile phone
network. The data are then stored in databases, and cleaned according to methods described in
Russelet al. (2011)

The data presented in this baseline characterisation repoeta combination of the SMRU and
University of Aberdeen tag deployments.

5.13 Seal atsea distribution

The Department for Business, Energy & Industrial Straté@izlS now Department for Energy
Security and Net ZefdESNZjunded a largescale deployment of highesolution GPS telemetry
tags on grey seals around the UK to createangate estimates of the asea distribution for both
seal speciegCarteret al,, 2020, Carteet al, 2022) Telemetry data from 114 grey seals and 239
harbour seals wer included in the analysifigure5-9). To estimate the asea distribution, a habitat
modelling approach was used, matching seal telemetry data to habitat variables (such as water
depth, seabed topography, sea surface temperature) to understand geciesenvironment
relationships that drive seal distribution. Hamlt-count data Figure5-10) were then used to
generate predictions of seal distribution at sea from all known Jeanlsites in the British Isles. This
resulted in predicted distribution maps on a 3% grid. The estimated density surface gives the
percentage of the British Isles-ata population (excluding hauledit animals) estimated to be
present in each grid cell at any one time during the main foraging season.

The predicted habitat usage data is representative of spring distributions for harbour seals and
summer distributions for grey seals since the majority of telemetry tracking data were collected in
these seasongCarteret al, 2020) This is likely to be representative of seal distribution during the
main foraging season, but is not considered to be representative of expected distributions during the
breeding season where seal hamit and movement patterns are markedly different. It is assumed

in the habitat preference maps that there is temporal stability in the distribution of seals out with
the breeding season.

In order to estimate the number of seals present in a specific area, the value provided in the relevant
cell(s) (percentage of the British Islessaa population excluding hauledit animals) were scaled

by the total British Isles adea population estimate (~150,700 grey seals and ~42,800 harbour seals)
(Carteret al., 2020)to estimate the number of animals present within the 5x5 km cell. This value can
then be divided by 25 to obtain the density of seals pef.km
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6 Harbour porpoise

Harbour porpoise are distributed globally and can be found throughout UK in shallow waters
(<200m). The distribution map produceday Reidet al. (2003)shows high sighting rassof harbour
porpoise around north of the UK, including Scottish wat&igure6-1). They are the smallest and
most abundant cetacean species in UK wat@sidet al., 2003) typically encountered in small
groups between one and three individuals. Animals are frequently sighted throughout coastal
habitats with studies suggesting they are highly mobile and cover large distéiabeNielsenet

al.,, 2011)

Harbour porpoise are present in Scottish watgearround and are the most frequently sighted
species with their distribution overlapping with aPOregions and sitegHagueet al., 2020) The

series of SCANS surveys showed the southward change in distribution of harbour porpoises over the
years(Hagueet al., 2020)and the most recent of the surveys suggest density range of @ 05899
harbour porpoise/km in Scottish water§Hammondet al, 2021) There is one SAC desigrater
harbour porpoise within th&NSMU, the Southern North Sea SAEdure4-1).
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Figure6-1: Harbour porpoisedistribution map of effort-related sightinggReidet al., 2003)

6.1 Management Unit

The population estimate for thBISMU is 346,601 harbour porpoise (95% 239,498 419,967, CV:

0.09) IAMMWG, 2023) The UK portion of this MUs 159,632 harbour porpoise (95% CI:
127,442199,954 CV: 2) (IAMMWG, 2023)The conservation status of harbour porpoise in UK

waters wasupdated inJNCC (2019@)hich concludes a favourable assessment of future prospects

and range, but an unknown conclusion for population size and habitat. This resulted in an overall
FaaSaaySyd 2F O2yaSNBIFGA2Yy &l ( dadserdfionstatyisyol y 2 6y €
G! y1y2sy ¢ dfour SCRRSIabundarics estimates for harbour porpoise ilNGU (1994,

2005 2016 and 2022 there is no evidence of aignificantchange in abundanceFigure 6-2),
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although data have limited power to detect trends (power analysis indicates a minimum annual rate
of declineof 0.88% that could be detected with a high (80%) statistical po{@teset al., 2023)

(b) Harbour porpoise - North Sea
600,000
500,000
@ 400,000
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]
€ 300,000 {7 J
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100,000
0
1990 1995 2000 2005 2010 2015 2020 2025
Year
Figure6-2: North Sea harbour porpoise trend in abundance over tfoeir SCANS survey&illeset al., 2023)

6.2 Sitespecific surveys

The two years of sitgpecific surveys conducted from April 2021 to March 2f@2®d that harbour
porpoise were the most abundant neavian species present, with peakbservedin May 2022
(130harbour porpoise Figure 6-3). Absolute density estimates ranged fromp@poise/kn?
(February and March 20220 2.55 porpoisédkm? (95% CI 1.52 3.77) in May 202ZFigure6-4 and
Table6-1). Harbour porpoises appeared to show soaegreeof seasonalitywithin the survey area
(Scotwind EPOsite), with a maximum estimated absolute density2ob5porpoisékm? occurringin
late springand remaining higher during the summer montlt®mpared to a maximum estimated
absolute density 00.69porpoisdkm? during winter monthsThe average density estimate over the
two years of sitespecific surveys was 0.4prpoise/kn? (Table 6-1). There was clear seasonal
variation inharbour porpoise densitacross the seasonghe average density was highest during
spring (March, April and Mayat 0.79harbour porpoise/km and lowest in winter (December,
January and February) at 0.19 harbour porpoiselkm

The spatial distribution of these species is also presenkegufe6-5, Figure6-6, Figure6-7 and
Figure 6-8). There was no clear spatial pattern of site usage as spatial variation in the harbour
porpoise sightings was observed throughout the tyear survey period, with all areas the survey

area Gcotwind EPOsite) showingsome evidence of usage.
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Figure6-3: The number of harbour porpoise recorded between April 2021 and March 202&e survey area
(Scotwind EZ2POsite plus 4 km bufferHiDef Aerial Surveying Limited, 2023b)
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Figure6-4: Harbour porpoise absolute density estimates, with 95% lower and upper confidence limits, in the
survey aregScotwind EZ2POsite plus 4 km buffer) between April 2021 and March 20381iDef Aerial
Surveying Limited, 2023b)
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Table6-1: Relative and absolute apportioned monthly density and population estimates for harbour porpoise in
the survey area(Scotwind E2PO site plus 4 km buffer) between April 2021 and March 2023
(corrected for availability bias). Data frorhliDef Aerial Surveying Limited (2023b)

Relative estimates Absolute estimates
i Density . Density .
observed estimate Abundance Confidence estimate Abundance Confidence
#km?) estimate Intervals (As) (#/km?) estimate Intervals (As)
15 Ap 2021 54 0.36 549 345 | 791 | 0.95 1,453 913 | 2,094
05 Jun 2021 67 0.43 661 443 | 885 | 1.42 2,182 1462 | 2,922
12 Jun 2021 11 0.07 109 30 209 | 0.24 3,71 102 | 711
17 Jul 2021 33 0.22 331 190 | 487 | 0.76 11,48 659 | 1,689
04 Aug 2021 49 0.32 492 309 | 705 |1.06 1,630 1024 | 2,336
06 Sep 2021 42 0.28 427 273 | 618 |1.18 1,798 1,150 | 2,603
08 Oct 2021 2 0.01 21 0 49 0.04 87 0 203
11 Nov 2021 8 0.05 80 0 208 | 0.21 337 0 876
12 Dec 2021 2 0.01 20 0 49 0.04 80 0 195
09 Jan 2022 9 0.06 89 0 199 |0.21 311 0 694
26 Feb 2022 0 0.00 0 0 0 0.00 0 0 0
07 Ma 2022 0 0.00 0 0 0 0.00 0 0 0
02 Apr 2022 22 0.15 227 107 | 427 | 0.40 601 283 | 1,130
07 May 2022 130 0.84 1,292 767 | 1907 | 2.55 3,924 2,330 | 5,792
14 Jun 2022 14 0.09 140 68 219 |0.31 476 231 | 745
07 Jul 2022 23 0.15 230 117 | 351 | 0.52 798 406 | 1,217
03 Aug 2022 9 0.06 90 20 184 |0.19 290 65 594
21 Sep 2022 5 0.03 49 0 109 |0.13 206 0 459
13 Oct 2022 2 0.01 21 0 61 0.04 87 0 253
24 Nov 2022 4 0.03 39 0 120 | 0.13 164 0 505
20 Jan 2023 2 0.01 20 0 49 0.03 70 0 171
07 Feb 2023 25 0.16 248 69 476 | 0.69 1,066 296 | 2,045
23 Feb 2023 6 0.04 61 20 108 | 0.17 262 86 464
25 Mar 2023 2 0.01 22 0 50 0.03 69 0 157
Two-yearmean 22 0.14 217 - - 0.47 725 - -
Spring average (Mar Apr May) 0.79 - - -
Summeraverage (Jun Jul Aug) 0.64 - - -
Autumn average (Sep Oct Nov) 0.29 - - -
Winter average (Dec Jan Feb) 0.19 - - -
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Figure6-5: Density of harbour porpoises (number/km?) and number of detections per segment in the survey

area (Scotwind E2PO site plus 4 km buffer)between April and September 202{HiDef Aerial
Surveying Limited, 2023b)

49



SMRU Consulting

understand ¢ assess ¢+ mitigate

TITLEMUIR MHORVARINE MAMMAL BASELIN

DATESEPTEMBER 2024
REPORTODESMRUGG0B2023-017

THROW 00w 0WOW 0100w 000" TI0TE TNTE

THOW 000w

200V

G 000" OI00E TW0E

October 2021

STI0UN

STUN

November 2021

STI0UN

Legend

(per segment)
L P |

® 3.5

December 2021

STI0UN

STUN

January 2022

@® ¢-0
@® -

‘ 16-20
®--

4 Harbour porpoise
l:l Development Area

SN STIOUN

.

[ J4km Buffer

UK and Europe
° 10

7

(per sq km)
0
001-0.1
0.11-02

Bl o2 -os

Mlosi-1

o2

M0 -5

Wlsoi-10

Il 1001 -20

Il 2001 -50

.

2

Kiometre:
oo rirs cvmie suces e maden Bearendunche 2 Swn Govarremans eares 20

February 2022

March 2022

[cuENT

Fred Olsen Renewables

[FROJECT

STI0UN

Muir Mhér

[DRAWING TITLE

STI0UN

\ Density of harbour porpoises (number/km?)

L‘_‘ and number of detections per segment

between October 2021 and March 2022
L

[DRAWING NUMBER
HPO0I81-701-01-01-051
VERSION [DaTE Drawn | Crecied
T 31052023 oGl |or ar

HDef

AEIAL SUKVEYING LIMITED

SN

STUUN

TAE aoTiE
£1125000 a4

carom moEcToN

umMION

o s0UW ROV 0WTW oriorw oo 010UE UNVECSUW  0CHTW  ONTW 0WTW 0100w 0o 0100 UNVE

Figure6-6: Density of harbour porpoises (number/km2) and number of detections per segment in the survey
area (Scotwind E2POsite plus 4 km buffer)between October 2021 and March 2022iDef Aerial

Surveying Limited, 2023b)

50



TITLEMUIR MHORVARINE MAMMAL BASELIN

SMRU Consulting DATESEPTEMBER 2024
REPORTODESMRUGG0B2023017

understand ¢ assess ¢ mitigate

THOW  0WOW 000w 0100w 000" TI00E 0WOE THUW 00w 000w oloow 000 oIOTE TW0E

April 2022 May 202
4 i

STI0UN

70N

Legend
(per segment) (per sq km)
z o g 0

: i ® 35 [ oo1-01
® -0 oar-02
§ June 2022 ) ] ) & July 202 g ® s Bl o2 -0s
: ) Wlosi -1
. 1520 o2

.zo+ 2o -5

Wl soi-10

E 4 Harbour porpoise - 1001-20
DDevebpmentArez -ZD.OI _50
[J4km Butter s

| UK and Europe
o

STUN

Kiometre:

T Fred Olsen R bl

[ROJECT
Muir Mhér

STUOUN  STUOUN

August 2022 ) September 2022

\WING TITLE
Density of harbour porpoises (number/km?)
and number of detections per segment
between April and September 2022

WING NUMBER
E HPO0I181-701-01-01-052

3 e —
I |
0°S00W 0400w 00w 0200w 00w 000 Q‘IO‘V‘E a‘biﬂ o"sorw 00w 00w 000w oW oo m;—s nmr: e e ]‘-_"LI-"DN‘QT
Figure6-7: Density of harbour porpoises (number/km?) and number of detections per segment in the survey

area (Scotwind E2PO site plus 4 km buffer)between April and September 2022HiDef Aerial
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Figure6-8: Density of harbour porpoises (number/km2) and number of detections per segment in the survey

area (Scotwind E2POsite plus 4 km buffer)between October 2022 and March 2028{iDef Aerial
Surveying Limited, 2023b)

6.3 Regional surveys

The two years ofegionalsurveys conducted from April 2020 August2023found that harbour
porpoise were the most abundant neavian species present, with peaks observed in July 2022
(234harbour porpoisefigure6-9). Absolute density estimates ranged fronp@poise/knt (95% CI

0 ¢ 0.05) to 1.68porpoisékm? (95% CI 1.52 3.77) inJuly2022 (Figure6-10 and Table6-2). The
average density estimate over the 18 monthsegdional surveys was 0.3®rpoise/knt (Table6-2).

The report states that drbour porpoise presence varied on a monthly basis with no strong seasonal
pattern observedHiDef Aerial Surveying Limited, 2023c)
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Figure6-9 Number of harbour porpoise recorded between April 2022 and August 2023 in the survey @id2ef Aerial
Surveying Limited, 2023c)
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Figure6-10 Harbour porpoise absolute density estimates, with 95% lower and upper confidence limits, inréggonal
survey area, between April 2022 and August 2028Def Aerial Surveying Limited, 2023c)
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Table6-2: Relative and absolute apportioned monthly density and population estimates for harbour porpoise in
the regional survey area(Scotwind E1 and EPOsite plus 12 km buffer)between April 202 and
August2023(corrected for availability bias). Data froriliDef Aerial Surveying Limited (2023c)

Relative estimates Absolute estimates
obse#rved eDSEnmSg% Abur;danc Confidence eDs(;rr:wS;tt)é Abundance Confidence
#km?) estimate Intervals (Cls) #km?) estimate Intervals (Cls)

10 Apr 2022| 32 0.05 624 274 11112 | 0.16 2,000 878 3,563
23 Ap 2022 | 25 0.04 505 251 | 798 |0.13 1,618 804 2,557
20 May | 47 0.08 937 608 1,290 | 0.29 3,445 2,235 | 4,743
2022
23 Jun 2022| 98 0.17 1934 1,197 | 2,774 | 0.68 7,729 4,783 | 11,085
18 Jul 2022 | 259 0.40 4654 3,111 | 6,401 | 1.68 19,541 13,062 | 26,876
19 Aug 2022 25 0.04 500 179 | 874 | 0.16 1,953 699 3,414
14 Sep2022| 5 0.01 118 21 221 | 0.05 582 103 1,089
02 Oct 2022| 1 0.00 20 0 60 0.00 100 0 301
04 Nov| 5 0.01 97 20 195 | 0.05 495 102 994
2022
09 Jan 2023| 0 0.00 0 0 0 0.00 0 0 0
06 Feb 2023 2 0.00 38 0 99 0.00 198 0 515
21 Feb 2023| 20 0.03 402 219 | 617 0.16 2,091 1,139 | 3,209
04 Apr 2023| 8 0.01 160 39 345 ] 0.03 513 125 1,105
21 Ap 2023 | 56 0.09 1065 675 1,553 | 0.29 3,413 2,163 | 4,976
16 May | 14 0.02 220 60 436 | 0.07 809 221 1,603
2023
15 Jun 2023| 170 0.29 3,395 2,767 | 3,980 | 1.16 13567 11,057 | 15,905
08 Jul 2023 | 26 0.04 494 256 | 741 | 0.17 2,074 1,075 | 3,111
05 Aug 2023 140 0.24 2,753 1,835 | 3,820 | 0.94 10,752 7,167 | 14,920
iqseanmo”th 52 0.08 995 640 | 1,406 | 0.33 3,738 2534 | 5554

6.4 Geophysical survey MMO report

During the geophysical surveys, there were two sightings of single harbour porpoise: one in April and
the other in June 202&EGS (International) Limited, 202Blp density estimate was calculated.

6.5 SCANSurveys

6.5.1 SCANSIIII

The Proposed Development located within the SCANS Il survey block R, where there was an
estimated blockwide abundance of 38,646 harbour porpoise (95% ClI: 20¢588,524)and an
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estimated density of 0.599 harbour porpoise/kin July 2016 (CV = 0.28§Hammondet al, 2021)
Abundance (26,309, 95% CI: 14,2146,280) and density (0.402 harbour porpoise&BV = 0.295)

in the neighbouring block T was lower than in the blocfHRmmondet al, 2021) The SCANS Il
data, while limited to summer months only, do provide a robust absolute density estimate for
harbour porpoise, that has been corrected for availability and perception bias.

6.5.1.1 SCANS Il density surface

Laceyet al. (2022) used the SCANS Il data and spatially referenced environmental features to
predict density estimates for harbour porpoisésgure6-11). The highest densities are predicted in

the central and southern North Sea. Around Scotland, high densities were located around east and
southeast Scotland, which are still considerably lower compared to the central and southern North
Sea values Fgure 6-11). The density range for grid cells within thérray Area is
0.607-0.708 porpoise/knt.

TR o0 TI0E :
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Harbour Porpoise Density Surface
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Figure6-11: Predicted surface of estimated density for harbour porpoise in SCANSdliafrom Laceyet al.
(2022)

6.5.2 SCANS IV

The Proposed Developmens located within the SCAN® durvey blockNSD, where there was an
estimated blockwide abundance of 3877 harbour porpoise (95% C18,017¢ 76,361 and an
estimated density of 0.5985 harbour porpoise/kfCV = 0.367]Gilleset al, 2023) Abundance
(33,309, 95% CI: 21,7%750,324) and density (0.5156 harbour porpoisefkr&V = 0.208) in the
neighbouring blocNSEwas slightly lower than in the blodkSD. The SCANS IV data, while limited
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to summer months only, do provide a robust absolute density estimate for harbour porpoise, that
has been corrected for availability and perception bias.

6.6 JCP data

6.6.1 JCP Phase Il

Paxtonet al. (2016)used theJCP dataset to provide estimates of the density of harbour porpoise
(Figure6-12 and Figure6-13). The highest predicted densities in the point surface are shown in
southern North Sea, around west, north, and northeast of Scotland, and southeast Celtic Sea.
Harbour porpoise densities are generally much lower further offsHdemsity estimates for Firth of
Forth, a 14,24Xkn? regionto the east of Scotland where the proposed development is located,
showed that harbour porpoise density was higher in winter months compared to the rest of the year
and reached a maximum of 0.4®rpoise/kn? and an average of 0.31 porpoise/kmver the year.

The density estimate trend was similar in the Moray Firth, a 7i89region just north of Firth of
Forth, with higher winter density of 1.7dorpoise/knt and an average of 1.1gdorpoise/knt over

the year Table6-3).

Dc 2008 - 2010 Point Surface

100

5500000 6000000 6500000 7000000

Northing
5500000 6000000 6500000 7000000

-500000 0 500000 -500000 0 500000
— 1
2 5% Surface 97 .5% Surface

=] 8

8 - 8 -

(=) o

= = — 0.8

8 8

(=) (o= ]

S 2 7
2 & B - 06
g (=] =]
o (=] (=)
Z g 4 S 4

g 3

(=] o

(=) (o= ]

Qo (=]

8 e 7

rs] . Irs] 0.2

e T I (Ye]

-500000 0 500000 -500000 0 500000
Easting Easting 0
Figure6-12: Predicted harbour porpoise densities for summer 20 axtonet al., 2016) Top left; input densities

(summer all years), top right; point estimate of cell densities, bottom left; lower (2.5%) confidence
limit on cell densities, bottom right; upper (97.5%) confidence limit on cell densities (porpoisejkm
Note that the top left plot exaggerates the spatial coverage of the relevant effort.

56



) TITLEMUIR MHORMARINE MAMMAL BASELIN
SMRU Consultmg DATESEPTEMBER 2024
REPORTODESMRUGG0B2023017

understand ¢ assess ¢+ mitigate

LA 5 v o
Dc 2008 - 2010 Point Surface
= 3
(=] o
o - (=
o o
= = 100
o o
o o
o o
o - o —
o o
2 8 8 10
=
= o o
o o o
< ¥ - g
o o
= o — 5
[{s)} o
o o
o o
o o
o - (=
o o
D D — 2
0 T Y9}
-500000 0 500000 -500000 0 500000
—= 4
2.5% Surface 97.5% Surface
3 3
o o
o - (=
o o
< < — 0.8
o o
o o
o o
Q S —
o o
o B el 0.6
£
= o o
o o o
= B8 c
3 3 i
o o
o o
(=] o
o - (=
B B 0.2
0 s}
-500000 0 500000 -500000 0 500000
Easting Easting 5
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Note that the top left plot exaggerates the spatial coverage of the relevant effort.
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Table6-3: JCP Phase Il abundance and density estimates for harbour porpoise in 2010 for the Firth of Forth and
Moray Firth commercial areas of interegPaxtonet al., 2016)
Area Season Abundance point  95% ClI Density (#/knt)
estimate
Firth of Forth | Winter 7,000 5,200¢ 11,800 0.49
Spring 3,500 1,900¢ 6,600 0.25
Summer 4,400 2,90¢ 6,800 0.31
Autumn 2,500 1,600¢ 3,600 0.18
Average 4,350 - 0.31
Moray Firth | Winter 13,500 7,400¢ 27,100 1.71
Spring 8,100 5,200¢ 16,200 1.03
Summer 9,000 5,800¢ 13,500 1.14
Autumn 5,300 3,200¢ 9,500 0.67
Average 8,975 - 1.14

6.6.2 JCP data analysis tool

The JCP Phase Il Data Analysis Product providedsity estimate of 0.296 harbour porpoise/kn?
(95% CI0.1230.420 in the userspecified areaaveraged for the summer 202010 (Table6-4). It

is important to note that his estimate is for the summer months only and is not representative of
densities at other times of the year.

Table6-4: JCP Phase Ill Data Analysis Prodigetledabundance and density estimates for harbour porpoise for
the user specified area averaged for the summer 2a81710.

‘ Scaled Aundance Density (#/knr)

Point estimate 4,006 0.296
Lowerconfidence interval 1,669 0.123
Upper confidence interval 5,675 0.420

6.6.3 Porpoise high density areas

Discrete and persistent areas of relatively high harbour porpoise densities in the wider UK marine
area were identified byHeindnen and Skov (201hirough the use of detailed analyses of 18 year of
survey data as part of the JOfe analysis concluded that in the summer months, harbour porpoise
presence in the North Sea MU was best predicted by season, water depth, surface salinity and eddy
potential, while the density was best predicted by season, the water depth and the vertical
temperature gradient. For the summer months the modelling showed a peak in densities at the
inner shelf waters (30 t050 m depth) and that animals seemed to avoid well mixed areas and
waters with high current speeds as well as avoiding areas with muddy or hard bottom substrates. In
the winter months the presence of harbour porpoise was best predicted by the season, water depth,
eddy potential and the surface sediments. For the winter months the modelling showed a peak in
presence was observed at water depths of 30 to 40 m and that animals seemed to avoid waters with
high current speeds as well as avoiding areas with muddy bottom substrates
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The analysis conducted bieinanen and Skov (201&)owed that density estimates welew in the
summer months in the vicinity of the proposed development {@8porpoise/knt). During the
winter months, porpoise densities were highly variable, with low densitie®)d porpoise/knt in
1997 and 2007, but high densities in winter 2004 when the density ¥8asorpoise/knt (Figure
6-11).

Figure6-14: Predicted densities forpoisekm?) during summer (top panel) and winter (bottom panel) in
management unit 1 for three different years in each model period (Heindnen and Skov 2015).

6.6.4 MERP

Density maps were produced hyaggittet al. (2019)as part of the MERP project; however, these
maps are not considered to be suitable for quantitative impact assessments and are provided in this
baseline characterisation for illustrative purposes only. The highest densities were predicted for the
southern North Sea and moderate densities has been demonstiayethe analyses presented in
Waggittet al. (2019) The maximum harbour porpoise density for grid cells within Aney Areais
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0.252 harbour porpoise/knt for January and).448 harbour porpoise/knt for July. The minimum
density for grid cells within thérray Areais 0.206 harbour porpoise/knt for January and.397
harbourporpoise/knt for July(Figure6-15).
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Figure6-15: Harbour porpoise density surfacg@@rpoisekm?) (January and July). Data frokvaggittet al. (2019)

6.7 ECOMMAS

TheECOMMAS data presented below consists of CPOD data collected frorg 2023 (note: data
for 2020 are absent due to Covi® restrictions, preventing field work from occurring).

The data presented are inclusive of two ECOMMAS sites, Cruden Bay and Fraserburgh. Each of these
sites have three PAM stations which are located approximately 5, 10 and 15 km from the coast.
Porpoise were identified across all sites, with calculations ofsipeDyear Table6-5) and average

DPH per year Table6-6) presented below. Data have also been visualised for DPH across each of
the stations at the Cruden Balyigure6-16) and Fraserburgh-{gure6-17) sites.

These data conclude that harbour porpoises were consistently found in the coastal areas monitored
by ECOMMAS. There is clear evidence from both Cruden Bgyrd6-16) and Fraserburgh
(Figure6-17) of seasonal variation present for harbour porpoise detection positive hours throughout
the years. There was no obvious pattern in porpoise detection positive hours, or detection positive
days, in relation to distance from the shore, for either the Cruden Bay or Fraserburgh sites. The
Fraserburgh site would appear to have a slight increase in mean detection positive hours, compared
to Cruden BayTable6-6).
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Figure6-16:

Porpoisedetection positive hours (DPH) at the Cruden Bay ECOMMAS stations from 2QR2.
CPOD dta provided by MarineDirectorate.
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Figure6-17:

Porpoisedetection positive hours (DPH) at the Fraserburgh ECOMMAS stations from 202&22.
CPOD dta provided by MarineDirectorate.

61




. TITLEMUIR MHORMARINE MAMMAL BASELIN
SMRU Consultlng DATESEPTEMBER 2024
REPORTODESMRUGG0B2023017

understand ¢ assess ¢+ mitigate

Table6-5: Percentage of porpoise detection positive days at each ECOMMAS PANM$iieifotes no data).
CPOD data provided by Maririrectorate.

PAM site

Cruden Bay 5 100 93 97 99 100 - 100 - 100 100 98.6
Cruden Bay 10 - 99 100 100 100 100 100 - 96 100 99.4
Cruden Bay 15 100 100 - 100 100 100 99 - 99 100 99.8
Fraserburgh 5 99 100 99 100 100 100 100 - 100 99 99.7
Fraserburgh 10 - - 100 100 100 - 100 - 100 100 100
Fraserburgh 15 - 100 99 100 100 100 100 - 100 100 99.9
Table6-6: Mean detection positive hours of porpoisat each ECOMMAS PAM s{t&{xlenotes no data) CPOD

data provided by MarineDirectorate.

PAM site

Cruden Bay 5 14 5 8 13 16 - 16 - 11 15 | 12.3
Cruden Bay 10 - 11 14 14 12 12 12 - 10 14 | 12.4
Cruden Bay 15 10 11 - 14 14 14 12 - 15 14 13
Fraserburgh 5 18 18 16 14 15 19 19 - 17 17 17
Fraserburgh 10 - - 16 11 16 - 22 - 14 15 | 157
Fraserburgh 15 - 16 14 15 15 16 19 - 16 14 | 15.6

6.8 Other OWFs

6.8.1 Berwick Bank OWF

Harbour porpoise were sighted on every one of the monthly surveys, resulting in a total of 2,034
harbour porpoise sightingdRPS, 2022aYhe mean corrected density of porpoise across all surveys
at the site was 0.229 porpoise/Knwith much higher densities estimated in spring (0.826
porpoise/knt) compared to other seasons (0.092 porpoisefdm winter, 0.179 porpoise/krin
summer and 0.096 porpoise/khn autumn).

6.8.2 Green Volt OWF

Harbour porpoise were sighted across the Green Voltspecific survey area, with highest densities

in the southeast of the survey area in the summer months (July and August). In year 1, the monthly
absolute density estimates ranged betwedéh09 animals/km in December 2020 and 8.89
animals/knt in July 2020. In year 2 the monthly absolute density estimates ranged bet®.66n
animals/knt in December 2021 and 0.61 animalsfkim August 2021The average absolute density
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estimate over the 24 months of surveys was estimated to DBer6 animals/kri (Royal
HaskoningDHV, 2023)

6.8.3 Ossian OWF

Harbour porpoise were the most abundant marine mammal species present at Ossian, observed in
all but three of the 24 months of survey. Pd@bourporpoise counts occurred iduly 2021 where

140 porpoise were observed. Absolute densities were highest in the summaeason (April to
Septemberat 0.651 animals/km295% CI. 0.368.931)and lower in the winter bigseason (October

to March) 0.062 animals/kin(95% CI: 0.036.089) The average annual density estimate was 0.357
animals/knt(95% Cl: 0.260.510)(RPS, 2024)

6.8.4 Seagreen OWF

No sitespecific data are currently availabl®m the postconsent surveys for Seagreen

6.8.5 Salamander OWF

Harbour porpoise were the most abundant marine mammal species present, with peaks found in
July and August 2022 of 18 and 19 sightifigiDef Aerial Surveying Limited, 2023A)psolute
density estimates ranged from 0.€000 animals/kiiand theaverage density estimates within the
DAS Area for the two years of HiDef survesys 0.710 animals/krh Harbour porpoise present at

the site did not appear to show any distinct spatial patterns within ghie (HiDef Aerial Surveying
Limited, 2023a)

6.9 Harbour porpoise summary

Density estimates obtained for harbour porpoise from the grey and published literature varies from
0.206harbourporpoise/knt to 0.76 harbourporpoise/knt (Table6-7). The highest density reported

is from Paxton et al. (2016) and is taken from the Moray Firth and so is not considered
representative of the densities likely to be present at ti@posed Developmergiven the distance

of the Proposed Developmenrom the Moray Firth location, as well as the differences in site
specifications (Moray Firth is more coastal). Therefore, despite being the highest, this density
estimate is not considered the most representative of harbour porpoise densities iRry@sed
Developmeniand will not be used in the quantitative impact assessment.

The sitespecific surveysand regional surveysconcluded an average absolute density of
0.47porpoise/knt and 0.33 porpoise/krhrespectively The sitespecificand regionalsurvey density
estimates arelower than the SCANSVIdensity estimatesand are only relevant only to th&
respectivesurvey area and should not be extrapolated beyond this. Therefore, it is recommended
that the SCANS Ill modelled density surface for harbour porgaseeyet al, 2022)is brought
forward to the quantitative impact assessme(@.6070.708 harbour porpoises/kfn The impact
contours will be overlain on the density surface to obtain the number of animals impacted in each
grid cell in each impact contouin addition to this, the SCANS IV bledke unform density
estimates will also be presented in the quantitative impact assessrasnthey provide a more
recent estimate (though not a spatially explicit density surface)
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Table6-7:

Source

Details

Summary table of the available density estimates for harbour porpoise.

Density estimate (#/knd)

Ste-specific surveys

Scotwind E2DPO site plus 4 km buffer

Averageabsolutedensity (min¢ max)

0.47(0.00¢ 2.55

Regional surveys

ScotwindEl &E2DPOsite plus12 km buffer.
Averageabsolutedensity (min¢ max)

0.33 (0.001.68)

SCANS I[Hammondet al, | Block R 0.599
2021)
SCANS I[Hammondet al, | Block T (adjacent) 0.402

2021)

Laceyet al. (2022)

Grid cell specific densities

Grid cell specific

Array Area range 0.607 ¢
0.708

SCANS [IV(Gilles et al., | Block NSD 0.5985
2023)

SCANS [IV(Gilles et al., | Block NSE(adjacent) 0.5156
2023)

Paxtonet al.(2016) Average in Firth of Forth in 2010 0.31
Paxtonet al.(2016) Average in Moray Firth in 2010 1.14

JCP Data Tool

User specified area average for sumni
2007-2010

0.296 (0.129.420)

Heindnen and Skov (2015)| Predicted density range for summer 20( 0.9¢ 1.2
aroundthe Array Area

Heindnen and Skov (2015)| Predicted density range for winter 200 <0.3
aroundthe Array Area

MERP Array Areaange in January 0.206¢ 0.252

MERP Array Arearange in July 0.397¢ 0.448

Berwick Bank @/F Berwick BankArray Area+ 16 km buffer| 0.299
(averagé

Green Volt OWF Green Volt Array Area+ 4 km buffer| 0.76
(average)

Ossian OWF OssianArray Areat+ 8 km buffer (average) | 0.357

Salamander OWF Salamander Array Area + 4 km buffer| 0.710

(average)

7 Bottlenose dolphin

Bottlenose dolphins are a worldwide marine mammal species that occurs in tropical and temperate
seas(Reidet al, 2003) The distribution map shows high sightings rate of bottlenose dolphins
around the east coast of Scotland as well as inab&stal waters of Wales and west Irelaffdgire
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7-1). They typically form groups ofZ5 animals(Reidet al., 2003) There are two ecotypes of

bottlenose dolphins within Scottish waters: the coastal and the offshore ecofiAagueet al,

2020) In Scottish waters, bottlenose dolphins were sighted in the east Scotland, northern Ireland
and southern Inner Hebrides, and in the Atlantic west of Scotland during the latest SCAN®Ys
and the density ranged from-0.121 bottlenose dolphins/kin(Hammondet al, 2021) These

sightings include both ecotypébklagueet al., 2020)

This species is classified as a priority species under the UK2B&6t Biodiversity Framework, as
well as listed as Least Concern on theernational Union for Conservation of Natufi@/CN red list.

Bottlenose dolphins are also listed under Annex Il of the EU Habitats Directive and as such, SACs

must be assigned to aid the protection of this species. There is currently one bottlenose dolphin SAC

in proximity to the project site, the Moray Firth SAT(Ures-1).

The conservation status in UK waters was updatedNCC (2019b)t concludes a favourable
assessment of range, but an unknown conclusion for population sgétat, and future prospects
¢tKA& NBadzZ 6SR Ay |y 20SNIff |aasSaavySyd
c2yaSNDI A2y & Ndeditiat tie Tongkervayion gt@us gt ¢hespecies does not impact
the ElAand will be considered as part of tit¢abitat Regulatios AppraisalHRA Screening Report

(Muir Mhor Offshore Wind=arm Limited, 2023)
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7.1 Management Unit
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TheProposed Developmerns located withintwo bottlenose dolphin MUs: the Array Areaand part
of the ECOs inthe GNSMU, while the coastal part of the ECC is in BESVIU. TheGNSMU
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bottlenose dolphing95% CI548¢ 7,453 CV: (r5), of which 1,885 are within the UK portion of the
MU (95% CK76¢ 7,461) IAMMWG, 2023)The population estimate for th€eEMU is 224 dolphins

(95% CI: 214 234, CV: 0.02Arso Civiet al,, 2021, IAMMWG, 2023)
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7.2 Sitespecific surveys

No bottlenose dolphins were observed during the sipecific surveys

7.3 Regional surveys

No bottlenose dolphins were observed during the regional surveys.

7.4 Geophysical survey MMO report

During the geophysical surveys, there was one bottlenose dolphin sighting in June(2833
(International) Limited, 2023No density estimates were calculated.

7.5 SCANSurveys

7.5.1 SCANS I

The Proposed Development located within the SCANS Il survey block R, where there was an
estimated blockwide abundance of 147 bottlenose dolphins (95% 488 and an estimated
density of 0.0023 (CV = 0.995) bottlenose dolphing/kmuly 201§Hammondet al, 2021) There

were no bottlenose dolphins sighted in the neighbouring block T. The SCANS Il surveys do not
differentiate the coastal and the offshore bottlenose dolphin as the lagade line transect surveys

are not designed for data collection on small coastal populatipfsnmondet al,, 2021, Lacegt

al., 2022) Markrecapture analyses are better suited to obtain density information for smaller
population, such as photmentification studies byArso Civilet al. (2019)or Cheneyet al. (2018)

These sources are further explored in Seciidh

7.5.1.1 SCANS Il density surface

Laceyet al. (2022) used the SCANS Il data and spatially referenced environmental features to
predict density estimates fobottlenose dolphins Kigure 7-2). South and west of Ireland were
surveyed as part of the ObSERVE prgjecgaret al., 2018) and are, therefore, not included in the
modelling efforts. The modelled surface shows the highest densities in the Celtic Sea and Bay of
BiscayThe density range for grid cells within tAeray Areds 0.001-0.00 bottlenosedolphins/knt.
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Figure7-2: Predicted surface of estimated density fdaottlenose dolphin in SCANS lIDatafrom Laceyet al.
(2022)

7.5.2 SCANS IV

TheProposed Developmens located within the SCAN&durvey blockNSD and in close proximity
to block NE€E. Therewere no bottlenose dolphin sightings in either blogkilleset al.,, 2023)

7.6 JCP data

7.6.1 JCP Phaselll

Paxtonet al. (2016)produced predicted bottlenose dolphin densities for summer 2@iQure7-3).

The point surface shows generally low densities, with somewhat higher density areas around the
coast of east Scotland and northwest of Northern Ireland. Density estimates for Firth of Forth, in
whichthe proposed developmeris located, showed that bottlenose dolphin density was higher in
spring months compared to the rest of the year and reached a maximum of 0.032 and an average of
0.023 bottlenose dolphin/kiover the year. The density estimate trend was similar in the Moray
Firth, neighbouring region just north of Firth of Forth, with higher spring density of ®O@2nose
dolphin/kn? and an average of 0.02bttlenose dolphin/kni over the year Figure7-3).
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Figure7-3: Predicted bottlenose dolphin densities for the northern British Isles for summer 2QR@xtonet al.,

2016) Pointestimate of cell densities (bottlenose dolphins/kf), xaxis represents easting and the
y-axis represents northing.
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Table7-1: JCP Phase Il abundance and density estimates for bottlenose dolphin in 2010 for the Firth of Forth
and Moray Firth regiongPaxtonet al., 2016)
Area Season Abundance point  95% ClI Density (#/knt)
estimate
Firth of Forth | Winter 230 90¢ 450 0.016
Spring 460 130¢ 1,340 0.032
Summer 430 190¢ 780 0.030
Autumn 190 806290 0.013
Average 328 - 0.023
Moray Firth | Winter 170 60¢ 330 0.022
Spring 250 60¢ 780 0.032
Summer 230 80¢ 450 0.029
Autumn 190 80¢ 290 0.024
Average 210 - 0.027

7.6.2 JCP data analysis tool

The JCP Phase Ill Data Analysis Product providensityestimate of0.026bottlenose dolphin/kni
(95% CI0.0170.032 from the GNS MUn the user specified areagveraged for the summer 2007
2010(Table7-2). It is important to note that his estimate is for the summer months only and is not
representative of densities at other times of the year.

Table7-2: JCP Phase Il Data Analysis Product abundance and density estimatestftenose dolphinfor the
user specified area averaged for the summer 2020710.

‘ Scaled aundance Density (#/knt)

Point estimate 357 0.026
Lower confidencénterval 229 0.017
Upper confidence interval 430 0.032
7.6.3 MERP

Density maps were produced haggittet al. (2019)for the bottlenose dolphin offshore ecotype
only. The east coast of UK was predicted to have very low densiiies.maximum bottlenose
dolphin density for grid cells within th&rray Areas 0.003 bottlenose dolphins/kffor January and
July and the minimum density for grid cells within theay Areais 0.0@ bottlenose dolphins/km
for January and Jul§igure7-4).
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Figure7-4: Bottlenose dolphin density surfacedplphing km?) for January and July. Data frokvaggittet al.
(2019)

7.7 ECOMMAS

The ECOMMAS data presented below consists of CPOD data collected frong 2023 (data for
2020 absent due to Cowtd restrictions, preventing field work from occurring).

The data presented are inclusive of two ECOMMAS sites, Cruden Bay and Fraserburgh. Each of these
sites have three PAM stations which are located approximately 5, 10 and 15 km from the coast.
Delphinid species were identified across most sites, with calculations of pi?lyear Table7-3)

and average DPtper year Table7-4) presented below. Data have also been visualised for DPH
across each of the stations at the Cruden Bagure7-5) and Fraserburgh-{gure7-6) sites. These

data conclude that dolphins were found in low numbers (with the exception of 2022), in the coastal
areas monitored by ECOMMAS. There is no evidence from either the CrudeRi@dag {-5) and
Fraserburgh Kigure 7-6) sites of seasonal variation in detections, most likely due to the low
detections. There was no obvious pattern in dolphin detection rate in relation to distance from the
shore for the Cruden Bay site. However, there is evidence to suggest that dolphins frequent the
more coastal areas of the Fraserburgh site, with higher averages present at Fraserbladpe3-8

and Table7-4).
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Figure7-5: Dolphin detection positive hours (DPH) at the Cruden Bay ECOMMAS stations from-2023.CPOD
data provided by MarineDirectorate.
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Figure7-6: Dolphin detection positive hours (DPH) at the Fraserburgh ECOMMAS stations from-2023. CPOD

data provided by MarineDirectorate.
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Table7-3: Percentage (%) of dolphin detection positive days at the Cruden Bay and Fraserburgh ECOMMAS sites
LISNJ 8-S R®y WS a vy #ta jrdvided by MaringDinebtoraie.

PAM site

Cruden Bay 5 13 6 13 1 5 - 3 - 2 39 10.3
Cruden Bay 10 - 15 20 7 3 2 6 - - 59 16
Cruden Bay 15 14 16 - 7 6 6 3 - 2 12 8.3
Fraserburglb 9 31 11 6 28 16 65 - 11 40 24.1
Fraserburgh 0 - - 0 0 0 2 3 - 3 6 2
Fraserburgh5 - 4 8 10 4 4 2 - 7 18 7.1
Table7-4: Mean dolphin detection positive hours at the Cruden Bay and Fraserburgh ECOMMAS sites per year.

0-@ RSy Mitf). £LPQData provided by MarineDirectorate.

PAM site

Cruden Bay 5 0.21 | 0.09 | 0.16 | 0.02 | 0.06 - 0.03 - 0.02 | 1.21 0.2
Cruden Bay 10 - 0.24 | 0.30 | 0.07 | 0.03 | 0.02 | 0.07 - - 1.85 0.4
Cruden Bay 15 0.20 | 0.21 - 0.08 | 0.07 | 0.07 | 0.04 - 0.02 | 0.14 0.1
Fraserburgh 5 019 | 0.84 | 0.15 | 0.06 | 0.52 | 0.25 | 2.55 - 0.16 | 1.13 0.7
Fraserburgh 10 - - 0 0 0 0.02 | 0.03 - 0.04 | 0.07 | 0.02
Fraserburgh 15 - 0.04 | 0.12 | 0.12 | 0.05 | 0.06 | 0.03 - 0.08 | 0.34 0.1

7.8 Bottlenosedolphin surveys

Quicket al. (2014)estimated the abundance of bottlenose dolphins from 2@MA3 the Firth of

Forth to Aberdeen utilising photmentification data collected. All encounters of individually marked
bottlenose dolphin in each month from May to September were collated to prepare individual
capture histories. The capture histories of 49 (2012) and 52 (2013) individuals over five capture
occasions were analysed in CAPTURE. The results of this analysis were consistent for 2012 and 2013,
estimating an abundance 118 (95% CIg983) and 119 bottlenose dolphins (95% CI: 4 a40) for

2012 and 2013 respectively. lprevious abundance estimates fro@heneyet al. (2013) of 88
individualsfor 2006, and 93 for 200Were lower, suggesting an increase in bottlenose dolphin
abundance in this area.

Arso Civikt al. (2021)conducted intensive sampling of the Testuary and adjacent waters in the
summers of 2017, 2018 and 2019, conducting phdentification surveys of bottlenose dolphins.
This data was combined with a pesisting timeseries of data collected since 1989 through
collaboration with the Lighthouse Field Station at the University of Aberdeen and SMRU at the
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University of St. Andrews. Abundance estimates for bottlenose dolphins were calculated using the
Tay Estuary and adjacent waters based on phédentification data collected between May and
September 2002019to provide a population estimatef 224 individuals (95% CI of 2234) for

the CES MUAMMWG, 2023)

This estimate has recently been updated based on data presented in most recent site condition
monitoring report, which provides an estimate of 245 dolphins (95% Ck2@2% within the CES
population based on data from 20Z€heneyet al, 2024) Between 2009 and 2022, using a fixgar
weighted mean estimate, the CES population has significantly increased, resultingnnuai rate

2F OKlIy3dS 27F <-Lo®dThe overalpsnd irdicaves pogilation increase at a rate of
2.07% per yea(Cheneyet al, 2024) despite the recent large scale offshore developments around
the Scottish coast (e.g. Moray East OWF).

There has been a change in the distribution of the CES bottlenose dolphins within the MU. Since the
1990s, the CES population has been recorded ranging further south in the Tay Estuary and the Firth
of Forth, with the number and proportion of dolphins using the Tayside and adjacent waters having
increased from 144 (95% CI: 1187) in 2017 to 195 (95% CI: 1283) in 2024 Cheneyet al., 2024)

More recently, sightings have been recorded around the coast of northern England (\&lsbn

2004, Arso Civitt al. 2019, Arso Civét al. 2021), indicating expanded home ranges of the Moray
Firth bottlenose dolphins. This has consequently meant that the population within the Moray Firth
SAC has decreased from 122 (95% CE1B#) to 94 (95% CI:8406) over the same time period.

7.9 Other OWB

7.9.1 Berwick Bank OWF

Bottlenose dolphins were sighted on two of the monthly surveys, resulting in a total of seven
bottlenose dolphin sightings(RPS, 2022b) The monthly encounter rate ranged between
0.0005dolphins/km in October 2019 and 0.0024 dolphins/km in April 2021. No density estimate was
calculated.

7.9.2 Caledonia OWF

No sitespecific data are currently available for this project.

7.9.3 Green Volt OWF

Only one bottlenose dolphin was sighted in the 24 months otgitecific surveys at Green Volt. No
density estimate was calculaté®oyal HaskoningDHV, 2023)

7.9.4 Ossian OWF
No bottlenose dolphins were observed during Ossiansecific surveyfRPS, 2024)

7.9.5 Seagreen OWF

No sitespecific data are currently availailem the postconsent surveys at Seagreen

7.9.6 Salamander OWF

No bottlenose dolphins were observed during Salamander-sg&eific surveygHiDef Aerial
Surveying Limited, 2023a)
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7.10 Assumed density estimates

Given the fact that no reliable density estimate is available for bottlenose dolphins in the vicinity of
the Proposed Developmenthis baseline characterisation preserttsee approaches to obtaining

an assumed density estimate for coastal bottlenose dolphins in relation to Rheposed
Development

1) Assume a uniform density across the GNS MU;
2) Assume a uniform density across the CES &id;

3) Assume a uniform density within 2 km of the mainland coast irGB& MU;

7.10.1 GNS MU

The majority of theProposed Developmeris located within the GNS MU for bottlenose dolphins.
According tolAMMWG (2023) the latest abundance estimate for this MU is 2,022 dolphins.
However, data on the distribution of these dolphins within the MU are lacking; therefore, the
assumption will be made that bottlenose dolphins are uniformly (evenly) distributed across the
entire MU. This results in a uniform density estimate of 0.003 bottlenose dolphidsdknoss the
GNS MU.

7.10.2 CES MU

Unfortunately, density estimates for bottlenose dolphins within the CES MU are also lacking, since
the primary surveys for this species are phtilbosurveys which, while they allow for the estimation

of the population size, are not suitable to provide a density estimate within the areas survidyed.
most recent site condition monitoring report provides an estimate of 245 dolphins (95% €16224
within the CES population based on data from 202Beneyet al., 2024)

It has been reported that, outside of the Moray Firth (in both Tayside and Fife, and between
Montrose and Aberdeen), bottlenose dolphins are encountered more often in waters less than 20 m
deep and within 2 km of the coa@Quicket al, 2014) Therefore, a 2 km buffer from the coast was
created for the mainland Scotland part of the CES MU and it was assumed that bottlenose dolphins
were uniformly spread within this area. This results in a uniform density estimate of
0.120bottlenose dolphins/kmwithin 2 km from the mainland coast in the CES MU.

7.10.3 Assumption of uniform density

The key issue with using a uniform density estimate is that bottlenose dolphins are not distributed
evenly throughout their range. They are most commonly encountered in groups; for example,
between 2017 and 2019 in the Tay Estuary and adjacent waters, estimated group sizes ranged from
1 to 50 animals, with an average group size of 11 across 157 separate encqanser<ivikt al,

2021) Thus, a uniform density estimate is not suitable for a species that is known to have a patchy
and highly changeable distribution within their range at any one time. While assuming a uniform
density estimate is by no means idebkcause there are currently no density surfaces available
which reflectthe differences in the coastal and offshore distribution of bottlenose dolphins in this
area, it is currently considered the best way to estimate potential densities in the vicinity of the
Proposed Developmenmt the absence of any other reliable density data.

7.11 Bottlenose dolphin summary

Bottlenosedolphin density estimates are relatively low around the east of Scotl@abl¢7-5). A
keyissue with using largecale survey estimates (such as SCAMNSdIIN) for bottlenose dolphins is
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that uniform density estimates do not take into consideration the habitat preferences for coastal
populations of bottlenose dolphins, which have been found to be largely restricted to coastal waters
(Quicket al, 2014)nor the fact that bottlenose dolphins aggregate in groups rather than being
uniformly distributed As such, a block wide uniform density estimate is not suitable for this species
and will not reflect the true expected distribution and predicted impact numbers in the quantitative
impact assessment. Therefore, two density estimates are recommended to be used in the
quantitative impact assessment: 120 bottlenose dolphins/kn? within 2km of the coast and
0.003bottlenose dolphins/knt? beyond that. This approach allows the quantitative assessment to
differentiate between higher densitiesroundthe coast and lower densities further offshofEhis is

of particular importance as dolphins within the CES MU are part of the protected population from
the Moray Firth SAC.

Table7-5: Summary table of the available density estimatés bottlenose dolphin.
Source Details Density estimate (#/km)
Sitespecific surveys Scotwind EPOsite plus 4 km buffer| No bottlenose dolphinsighted
Regional surveys ScotwindE1l andE2POsites plus12 | No bottlenose dolphins sighted
km buffer
SCANS Ill{Hammond et al., | Block R 0.0023
2021)
SCANS ll{Hammond et al., | Block T (adjacent) 0
2021)
Laceyet al. (2022) Array Arearange (ming max) 0.001-0.003
SCANS I{Gilleset al,, 2023) | Block N 0
SCANS IGilleset al., 2023) | Block NSE (adjacent) 0
Paxtonet al.(2016) Average in Firth of Forth in 2010 0.023
Paxtonet al. (2016) Average in Moray Firth in 2010 0.027
JCP Data Tool User specified area average f{ 0.026
summer 20072010for GNS MU
MERP Array Areaange in Jan and Jul 0.002¢ 0.003
GNS MU Uniform density across GNS MU | 0.003
CES MUY 2 km Uniform density within 2 km from| 0.110
the coast in the CES MU

8 White-beaked dolphin

White-beaked dolphin arevide-spread across the northern European continental shelf. Sgexies

is the most abundant cetacean after the harbour porpoise in the North(BaahueraHinestrozaet

al., 2009) and the waters off the coast of Scotland and north dasgland are one of the four global
centres of peak abundance. The species occurs maingataers of 56100 m in depth(Reidet al,

2003) They areabundant on the continental shelf around west and north Scotland and in the
northern NorthSea and are less common in the southern North Sea, the English Channel and Irish
Sea(Figure8-1). Evidence supports the assumption that whiteaked dolphin from around the
British Isles and North Sea represent one population, witvement between Scottish waters and
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the Danish North Sea and Skager(BknhueraHinestrozaet al., 2009) They are a resident species

in Scottish waters, present mostly across central and northern North Sea and northwest Scotland
(Hagueet al., 2020) and data suggests that whiteeaked dolphin distribution is shifting northwards
(Evan=et al, 2011) During the most recent SCANS survey they were sighted offshore west Scotland,
north of the Hebrides and north coast and at east coast of Scofldadueet al., 2020) and their
density estimates ranged from@316white-beaked dolphin/km in Scottish water§Hammondet

al,, 2021)

The conservation status efhite-beaked dolphinn UK waters was updated iNCC (2019fyhich

concludes a favourable assessment of range, but an unknown conclusidntdioe prospects,

population size and habitat. This resulted in an overall assessment of conservation status of
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Figure8-1. White-beaked dolphin distribution map of efforrelated sightinggReidet al., 2003)

8.1 Management Unit

The relevant MU for whitdéeaked dolphins is the Celtic and Greater Ndsgras MU which has an
estimated population size 0f3,951animals (95% (A8,439¢ 67,9294 (IAMMWG, 2023pf which
34,025 (95% CI: 20,0267,807) are estimated within the UK EEZ.

8.2 Site-specific surveys

The two years of sitgpecific surveys conducted from April 2021 to March 20@3nd that
white-beaked dolphins were present aight of the 24 surveyswith a maximum of 14ndividuals
observed in July 2042 able8-1). The maximum relative density was in July 2022 (bge-beaked
dolphin/kn?) with anaveragerelative censity estimateover the survey periodf 0.01white-beaked
dolphin/kn?.
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Table8-1: Number ofwhite-beakeddolphins observedn the survey aredScotwind EZPOsite plus 4 km buffer)
between April 2021 and March 202®ata fromHiDef Aerial Surveying Limited (2023b)

Year 1 0 2 6 0 0 4 4 0 0 5 0 0

Year 2 0 0 0 14 2 0 0 0 - 2 o|o 0

8.3 Regional surveys

White-beaked dolphins were the second most abundant marine mammal species observed during
regionalsurveys, with 143 whitéeaked dolphins recorded. The species was recorded during 10 of
the 18 surveys, with the peadccurring in July 2022 where 52 whiteaked dolphins were recorded

and a mean of 8 whitbeaked dolphins recorded each monthaple8-2). The maximum relative
density was in July 2022 (0.0Mite-beaked dolphin/km) with an average relative density estimate
over the survey period of 010vhite-beaked dolphin/km.

Table8-2: Number of white-beaked dolphins observeth the regionalsurvey area(Scotwind E1 and E2 PO site
plus 12 km buffer)between April 202 and March 2023 Data fromHiDef Aerial Surveying Limited
(2023b)

10 Apr 2022 10

23 Apr 2022

20 May 2022

23 Jun 2022

18 Jul 2022 52

19 Aug 2022 7

14 Sep2022 0

02 Oct 2022 0

04 Nov 2022 2

09 Jan 2023 0

06 Feb 2023 5

21 Feb 2023 12

04 Apr 2023

21 Apr 2023

16 May 2023

15 Jun 2023 10

08 Jul 2023 7

05 Aug 2023 29

18 month mean 8
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8.4 Geophysical survey MMO report

During the geophysical surveys there were no observations of voeitded dolphins(EGS
(International) Limited, 2023)

8.5 SCANSurveys

8.5.1 SCANS I

The Proposed Development located within the SCANS Il survey block R, where there was an
estimated blockwide abundance 0f15,694 whitebeaked dolphing95% CI13,02233,340Q and an
estimated density of @43 (CV = @184) white-beaked dolphin&m? in July 201@Hammondet al.,,
2021) Abundance (2,417, 95% Cl: 89891) and dnsity (0.037 whitebeaked dolphin&km?, CV =
0.463) in the neighbourindblock Twere considerabljower than in the block RHammondet al,
2021)

8.5.1.1 SCANS Il density surface

Laceyet al. (2022) used the SCANS Il data and spatially referenced environmental features to
predict density estimates for whitbeaked dolphins Higure 8-2). The highest densities were
predicted further offshore off the east coast of Scotland and off the north/northwest coast of
ScotlandBesides these two higher density areas, the predicted values are generally very low around
the UK. The density range for grid cells within th&rray Areais 0.2500.401white-beaked
dolphin/kn?.
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Figure8-2: Predicted surface of estimated density for whitleeaked dolphin in SCANS Datafrom Laceyet al.
(2022)

8.5.2 SCANS IV

TheProposed Developmeris located within the SCAN® durvey blockNSD, where there was an
estimated bloclkwide abundance 06,149 white-beaked dolphing95% CI961 ¢ 10,586 and an
estimated density of 0.0799 whiteeaked dolphin/km (CV = 0.481(Gilleset al., 2023) Abundance
(11,611 95% CI3,875¢ 10,589 and density (L775white-beaked dolphifkm?, CV = @83 in the
neighbouring blociNSE were significantly higher.

8.6 JCP data

8.6.1 JCP Phase I

Paxtonet al. (2016) produced predicted whitdoeaked dolphin densities for summer 201figure

8-3). The point surface shows densities around UK are generally very low, with areas of slightly
higher density off northwest and central east Scotland. Density estimates for Firth of Forth, in which
the Proposed Developmens located, showed that whitbeaked dolphin density was considerably
higher in spring months compared to the rest of the year and reached a maximum of
0.124white-beaked dolphin/km and an average of 0.060hite-beaked dolphin/km over the year.

The density estimate trend was similar in the Moray Firth, neighbouring region just north of Firth of
Forth, with higher spring density of 0.02®ite-beaked dolphin/kP and an average of
0.011white-beaked dolphin/kmover the year Table8-3).
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Figure8-3: Predicted whitebeaked dolphin densities for summer 201(®axton et al., 2016) Top left; input

densities (summer all years), top right; point estimate of cell densities, bottom left; lower (2.5%)
confidence limit on cell densities, bottom right; upper (97.5%) confidence limit on cell densities
(white-beaked dolphins/kn®). Note that the top left plot exaggerates the spatial coverage of the
relevant effort.
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Table8-3: JCP Phase Il abundance and density estimates for wihéaked dolphin in 2010 for the Firth of Forth
and Moray Firth areas of commercial intere@Paxtonet al., 2016)

Area Season  Abundance point estimate  95% ClI ‘ Density (#/knt)
Firth of Forth | Winter 410 170¢ 1,110 0.029
Spring 1,760 620¢ 4,530 0.124
Summer | 720 360¢ 1,840 0.051
Autumn 540 220¢ 1,130 0.038
Average 858 - 0.060
Moray Firth | Winter 40 200¢ 10 0.005
Spring 180 80¢ 400 0.023
Summer 70 40¢ 200 0.009
Autumn 60 20-120 0.008
Average 88 - 0.011

8.6.2 JCP data analysis tool

The JCP Phase Ill Data Analy&igduct provided adensity estimate of 0.194 white-beaked
dolphin/kn? (95% CI: 0.068.228)in the user specified area, averaged for tigmmer 20072010
(Table8-4). It is important to note that his estimate is for the summer months only and is not
representative of densities at other times of the year.

Table8-4: JCP Phase Ill Data Analysis Product abundance and density estimatediterbeaked dolphinfor
the user specified area averaged for the summer 2a8710.

‘ Scaled Aundance Density (#/knr)

Point estimate 2,621 0.194
Lower confidence interval 72 0.005
Upper confidence interval 3,088 0.228
8.6.3 MERP

Density maps of whitdbeaked dolphins produced byaggitt et al. (2019) predicted the highest
densities at north of UK. The densities around east Scotland vary seasonally but are moderately high
yearround. The maximum densitffor grid cells within theArray Areais 0.055white-beaked
dolphin/kn? for January an@.130white-beaked dolphifkm? for July. The minimum density for grid

cells within theArray Areais 0.046white-beaked dolphirkm? for January and.105white-beaked
dolphinkm? for July Figure8-4). White-beaked dolphin densities were significantly higherthe

Array Areaduring July.
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Figure8-4:

8.6.4 Spatially indexed adjusted densities

White-beakeddolphin density surfacedolphing’ km?) for January and July. Data froMvaggittet al.

(2019)

Paxtonet al. (2014)presentedpoint estimatesfor white-beaked dolphirdensityin spring, autumn
and winter 2005 and summer 2002005and 2012. The location of theroposed Development
corresponds with an area of low density betweei).Q whitebeaked dolphin/km during winter,
spring and autumn, and in summer the density ranges fredmsgPaxtonet al., 2014)
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Figure8-5: White-beaked dolphinestimated density surfacegPaxtonet al., 2014) Colours indicate animalper
km2. Each cell is 5 by 5 km

8.7 ECOMMAS

The ECOMMAS data presented in Sectiohcan also be considered for whiteeaked dolphins as

the delphinid species cannot be differentiated in the calculation of DPD and DPH. As mentioned
previously, these data concluded that dolphins were found in low numbers (with the exception of
2022), in the coastal areas monitored by ECOMMAS. There is no evidence from either the Cruden
Bay and Fraserburgh sites of seasonal variation in detections, most likely due to the low detections.
There was no obvious pattern in dolphin detection rate, in relation to distance from the shore for
the Cruden Bay site. However, there is evidence to suggest that dolphins frequent the more coastal
areas of the Fraserburgh site, with higher averages present at Fraserburgh 5.

8.8 Other OWEB

8.8.1 Berwick Bank OWF

White-beaked dolphins were sighted on six of the monthly surveys in the summer months only
(JuneSeptember), resulting in a total of 45 whiteaked dolphin sightinglRPS, 2022b)'he mean
corrected density of whitdeaked dolphins across all surveys at the site was 0.050 \whaked
dolphin/kn.

8.8.2 Caledonia OWF

No sitespecific data are currently available for this project.
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8.8.3 Green Volt OWF

Only five whitebeaked dolphins were sighted in the 24 months of-sipecific surveys at Green Volt
(all on one survey). No density estimate was calculéfyal HaskoningDHV, 2023)

8.8.4 Ossian OWF

White-beaked dolphins were seen in seven of the 24-sfiecific surveys, with a peak of 12 dolphins

in July 2021. Absolute densities were highest during the summer meteorological season (June to
August) at 0.057 whitkeaked dolphins/krh (95% Cl: 0.020.101) and lower during winter
(December to February) at 0.024 whiteaked dolphins/krh (95% Cl: 0.000.043). The average
annual estimate was 0.03ghite-beaked dolphins/krhi(95% Cl: 0.020.054)(RPS, 2024)

8.8.5 Seagreen OWF

No sitespecific data are currently available for this project.

8.8.6 Salamander OWF

No white-beaked dolphins were observed during Salamander-spexific surveygHiDef Aerial
Surveying Limited, 2023a)

8.9 White-beaked dolphin summary

Whilst whitebeaked dolphins were observed during the sifgecific surveys, the average density
was quite low(0.01white-beaked dolphin/km). Other surveysiave concluded consistent densities

of this species in the surrounding aredslfle 8-5), with increased densities during the summer
months, demonstrating seasonal variation. It is recommended that the SCANS Ill modelled density
surface(Laceyet al,, 2022)for white-beaked dolphins is brought forward to tlygiantitative impact
assessment. The impact contours will be overlain on the density surface to obtain the number of
animals impacted in each grid cell in each impact contour. This is conservative since this density
surface is derived from summer data, when dolphin sightings are higher compared to other seasons.
In addition to this, the new SCANS |V blagette unform density estimates will also be presented in

the quantitative impact assessment.

Table8-5: Summary table of the available density estimatés white-beaked dolphin.
Source ‘ Details Density estimate (#/km)
Sitespecific surveys | Scotwind E2PO site plus 4 km buffer| 0.01

Average relative density
Regional surveys Scotwind E1 & E2 PO site plus 12 km | 0.01

buffer. Average relative density (min ¢

max)
SCANS I(Hammondet | Block R 0.243
al., 2021)
SCANS I(Hammondet | Block T (adjacent) 0.037
al., 2021)
Laceyet al. (2022) Grid cell specific densities Grid cell specific

Array Arearange0.250- 0.401
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Source

SCANS IGilleset al.,
2023)

Details
Block N&D

Density estimate (#/km)
0.0799

SCANS I[\Gilleset al., | Block NSE (adjacent) 0.1775

2023)

Paxtonet al.(2016) Average in Firth of Forth in 2010 0.060

Paxtonet al.(2016) Average in Moray Firth in 2010 0.011

JCP Data Tool User specified area average for summ 0.194
20072010

MERP Array Areaange in Jan 0.046¢ 0.055

MERP Array Arearange in Jul 0.105¢ 0.130

Paxtonet al. (2014) Adjusted density estimates in sprinf 0¢05
autumn and winter 2005 and summé
2001, 2005and 2012

Berwick BanlOWF Berwick BankArray Area+ 16 km buffer| 0.050
(average)

Ossian OWF OssianArray Areat 8 km buffer (average) | 0.031

9 5LVVR:-V GROSKLQ

R2 f LIK A dfs&ibutedNsporadiiéaltizyh RIK Waers owith individuals commonly
recorded around the Hebrides, and seasonally in the Celtic and Irish Seas. There are currently no
RSaA3ayIlI 4GSR F2NJ wiaazQa

wAaazQa

{174

Deficient to Least Concern on the IUCN red list.

9.1 Management Unit

I AAy3IES

al A&

9.2 Site-specific surveys

During the two years of sitgé LIS OA FA O
(Table 9-1). The maximum relative density was March 2022 and February 20230.02w A a a 2
dolphin/kn?) with an average relative density estimates over the survey period was @.004 a 2

dolphin/km? (HiDef Aerial Surveying Limited, 2023b)

R2f LIKAY &

AYLX SYSYGSR FT2NJ wAhaaz2Qa
Seas' MU. The current abundance estimate for this MU is 1328 Cl: 5,227 28,764, CV: 0.46)
(estimated using data from SCANS Ill and ObSERWEYIWG, 2023)Prior to the estimate initially
provided inlAMMWG (2021)there was no abundance estimates for this speaiethe Celtic and
Greater North SeasMRdzS (2 GKS 24

adzNSeasz wiaazqQa

R2f LIKAY &

y dzY @ABINWG, 205w A & & 2 Q4

R2f LK
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Table9-1: bdzYo SNJ 2F wA & 4&2 Qan thR 8urveyKakeg(Scotvand EZP OIS Hus 4 km buffer)
between April 2021 and March 202®ata fromHiDef Aerial Surveying Limited (2023b)

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

Year 1 0 0 0 0 0 0 0 0 0 0 0 3

Year 2 0 0 0 0 0 1 0 0 - 0 3|0 0

9.3 Regional surveys
NowA da2Qa R2f LKA Y areginBaNsBrvegediBes AbizaBShrveRingNimiied 2023c)

9.4 Geophysical survey MMO report

During the geophysical surveys there were no observations of voeitded dolphins(EGS
(International) Limited, 2023)

9.5 SCANSurveys

9.5.1 SCANSIII

The ProposedDevelopmentis located within the SCANS Il survey block R, where tliere no
wAaaz2Qa R2fihduly ZoLgHABORINR.SAR21) There were also none observéual
the neighbouringdlock T(Hammondet al., 2021)

9.5.1.1 SCANS Il density surfaces
Laceyet al.(2022)did not provide a modelled density surface /oA 4 8 2 Q& R2f LKA Yy &

9.5.2 SCANS IV

¢ KSNB ¢ S NBdolphids obskried h Mck NS in which theProposed Developmenis
located. However, in neighbouring block-BIE G KS SAGAYI GS Fodzy RFyOS 27F v
(95% CI. 3¢ 16,458), with a density of 0.0702 (CV: 0.9jleset al., 2023)

9.6 JCP data

9.6.1 JCP Phase llI

Paxtonet al. (2016)LIN2 RdzOSR LINBRAOGSR wA &aa2 Qa Fijued-N)IAHey RSy A
point surface shows densities around UK are generally very low, with areas of slightly higher density
around the Hebrides Anglesey, the Isle dflan andcountry Wexford andthe western English

Channel Density estimates for Firth of Forth, in whiitte proposed developmernis located, showed

that w A & dalpkiridensity wasonsistently low throughout the yeaw A 4 42 Qa R2f LIKAYy & ¢
LINBaSyd Ay GKS CANIK 2 Holpdkndi &dweng nos didéivedih the f 1 a1 nw
Moray Firth(Table9-2).
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Figure9-1: t NSBRAOGSR wAidaazQa R2ft LIKRayton& &ly 2016} Tof laft; ifpatMénsitidsY Y S NI H 1 v
(summer all years), top right; point estimate of callensities, bottom left; lower (2.5%) confidence
fAYAG 2y OStf RSyaArAidaSazr o62d0G2Y NARIKIT dzLILISNI 6 T
dolphin/km?). Note that the top left plot exaggerates the spatial coverage of the relevant effort.
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Table9-2: JCP Phase Il abundance and density estimatesvfar a doliiriin 2010 for the Firth of Forth and
Moray Firth areas of commercial intere¢Paxtonet al., 2016)

Area Season  Abundance point estimate  95% ClI ‘ Density (#/knt)
Firth of Forth | Winter 0 0 0
Spring 10 0-50 <0.001
Summer 0 0-20 0
Autumn 0 0 0
Average 2.5 - <0.001
Moray Firth | Winter 0 0 0
Spring 0 0-40 0
Summer 0 0-10 0
Autumn 0 0 0
Average - 0

9.6.2 JCP data analysis tool

The JCP Phase |l Data Analysis Product providieshsity estimate of0.002wA 4 &8 2 Qa4 2R2f LKAy
(95% CI: 0.aB0.003) in the userspecified areaaveraged for the summer 202010 (Table9-3). It

is important to note that his estimate is for the summer months only and is not representative of
densities at other times of the year.

Table9-3: JCP Phase Ill Data Analysis Product abundance and density estimatesifar & 2 Q dor tRe2uelrJK A Y
specified area averaged for the summer 26Q010.

‘ Scaled aundance Density (#/knt)

Point estimate 2,621 0.194
Lower confidence interval 72 0.005
Upper confidence interval 3,088 0.228
9.6.3 MERP

Density maps of whitdbeaked dolphins produced byaggitt et al. (2019) predicted the highest
densities at north of UK. The densities around east Scotland vary seasonally but are moderately high
yearround. The density forall grid cells within theArray Areaduring Januaryis <0.00lwA & a 2 Qa
dolphin/kn?. Themaximum densityminimum density for grid cells within th&rray Areaduring July
is0.003w A & doplerekn? andthe minimum is 0.00& A 4 &4 2 Q& 2RoRJuly FHohrgdR)| Y
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Figure9-2: w A a dapliridensity surface dolphingkm 2) for January and July. Data frolvaggittet al. (2019)

9.6.4 Spatially indexed adjusted densities

Paxtonet al. (2014)LINS 4 Sy 4 SR | R2dzaiSR RSyaArte& SaidAayrasa T2
winter 2005 and summer 20012005 and 2012 Figure 9-3). The location of theProposed
Developmentcorresponds with an area of low density betweem@ np WA & a2%mall R2f LIK A
season@and years analysedPaxtonet al., 2014)
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