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Executive Summary

This report constitutethe final report outlining results frondigital aeriasurveys conducted between
March 202 andMarch2024at Spiorad na Mararoposed offshore windfarm siti®r Spiorad na Mara
Limited.Surveys were undertakeaitiza A y' 3 ! t-rBsal@ian céqierd gysteno capture digital still
imagery of birds andmarine megdauna within the proposed offshore wind farm site and18-
kilometre (km) bufferreferred to aghe Survey Areéor the remainder of this report

Surveys were successfully carried out on a monthly basis for the duration of this report, with no
technical or safety issueslowever, delays due to bad weather affected four surveys, specifically:
December 2022 was carried out in January 2023, December 2023 was carried out in January 2024,
January 2024 was carried out in February 2024 and February 2024 was carried out in 024rch 2

Apeak of 3,915 observations were recorded in July 2022, of which 3,898 were observations of birds
and 17 observations of marine megafauna.

The key findings from each monthly digié&rialsurvey are as follows:

1 Survey Xk March 2022
1 Atotal of 1,146 birds and 36 marine megafaunas were recorded. The most abundant
species recorded in March was guillemot with 292 observatidiere werel5
species groups recorded in this survey, 10 bird groups and five marine megafauna
groups.

1 Survey Z; April 2022
1 A total of 1,426 birds and eight marine megafasineere recorded. The most
abundant species recorded in April was razorbill with 389 observatidrere were
14 species groups recorded in the survelybitd groups and three marine megafauna
groups.

1 Survey X May 2022
i1 A total of 453 birds and 10 marine megafaunas were recorded. The most abundant
species recorded in May was guillemot with 181 observati®hsre werel5 species
groupsrecorded in this surveyi,2 bird groups and three marine megafauna groups.

1 Survey 4 June 2022
i1 A total of 360 birds and 26 marine megafaunas were recorded. The most abundant
species recorded in June was guillemot with 111 observatiimsre werel4 species
groups recorded in the survey, 11 bird grogpslthree marine megafauna groups.

i Survey X July 2022
i1 A total of 3,898 birds andi7 marine megafaunas were recorded. The most abundant
species recorded in July was puffin with 2,340 observatidhsre werel7 species
groups recorded in this survey3 bird groups andour marine megafauna groups.

1 Survey & August 2022
1 Atotal of 423 birds and eight marine megafaunas were recorded. The most abundant
species recorded in August was gannet with 169 observatiirese werel7 species
groups recorded in this survey4 bird groups and three marine megafauna groups.



Survey & September 2022
1 A total of 1,646 birds and 74 marine megafaunas were recorded. The most abundant
species recorded in September was guillemot with 603 observatidrere werel9
species groups recorded in this survey, 13 bird groups and six marine megafauna
groups.

Survey & October 2022
1 A total of 32 birds and six marine megafaunas were recorded. The most abundant
species recorded in October was guillemot with 110 observati®hsre werel3
species groups recorded in this survey,bird groups andwo marine megafauna
groups.

Survey & November 2022
i1 A total of 1& birds and five marine megafaunas were recorded. The most abundant
species recorded in November was kittiwake with 69 observatidhsre werell
species groups recorded in this surve,bird groups and one marine megafauna
group.

Survey 1@; December 2022
1 Atotal of 214 birds were recorded. The most abundant species recorded in December
was fulmar with 117 observation¥here were & bird groups recorded.

Survey 1k January 2023
1 A total of 511 birds and7Lmarine megafaunas were recorded. The most abundant
species recorded in January was Kittiwake with 244 observatibhsre werel4d
species groups recorded in this survé®,bird groups and four marine megafauna
groups.

Survey 12; February 2023
1 A total of 73 birds and 57 marine megafaunas were recorded. The most abundant
species recorded in February was kittiwake with 369 observatibhere werel6
species groups recorded in this survey, 12 bird groups and four marine megafauna
groups.

Survey 13; March 2023
1 A total of 7% birds and 14 marine megafaunas were recorded. The most abundant
species recorded in March was guillemot with 274 observatidiere werel3
species groups recorded in this survey, bird groups and two marine megafauna
groups.

Survey 14; April 2023
1 A total of 55 birds and five marine megafaunas were recorded. The most abundant
species recorded in April was fulmar with 185 observatidiere werel2 species
groups recorded in this survey0 bird groups andwo marine megafauna groups.

Survey 15 May 2023
i1 A total of 47 birds and 104 marine megafaunas were recorded. The most abundant
species recorded in May wdsdlmar with 95 observations.There werel5 species
groups recorded in this survey? bird groups and three marine megafauna groups.



Survey 16; June 2023
i1 A total of 50 birds and 17 marine megafaunas were recorded. The most abundant
species recorded in June was guillemot with 116 observatiimse werel4 species
groups recorded in this surveyl bird groups and three marine megafauna groups.

Survey 1€ July 2023
1 A total of 87 birds and nine marine megafaunas were recorded. The most abundant
species recorded in July was Arctic tern witlh dbhservationsThere werel8 species
groups recorded in this survey3 bird groups andive marine megafauna groups.

Survey 18 August 2023
1 A total of 1186 birds and ten marine megafaunas were recorded. The most abundant
species recorded in August was razorbill with 393 observatidrere werel5 species
groups recorded in this survey? bird groups and three marin@egafauna groups.

Survey 19; September 2023
1 A total of 1224 birds and0 marine megafaunas were recorded. The most abundant
species recorded in September was guillemot with 640 observatidrere werel7
species groups recorded in this surve,bird groups andour marine megafauna
groups.

Survey 2@; October 2023
i1 A total of 254 birds and 46 marine megafaunas were recorded. The most abundant
species recorded in October was puffin with 57 observatidhere werel5 species
groups recorded in this survey0 bird groups andife marine megafauna groups.

Survey 2X November 2023
i1 Atotal of 12 birds and seven marine megafaunas were recorded. The most abundant
species recorded in November was guillemot with 27 observatidbhere werell
species groups recorded in this surveine bird groups andwo marine megafauna
groups.

Survey 22; December 2023
1 A total of 259 birds and two marine megafaunas were recorded. The most abundant
species recorded in December was fulmar with 145 observatibhere werel2
species groups recorded in this survég,bird groups and two marine megafauna
groups.

Survey 23, January 202
i1 A total of 86 birds and B7 marine megafaunas were recorded. The most abundant
species recorded in January was guillemot with 110 observatibmste werel4d
species groups recorded in this survey, nine bird groups igearfarine megafauna
groups.

Survey 24, February 202
i1 A total of 696 birds and 17 marine megafaunas were recorded. The most abundant
species recorded in February whistivake with 284 observations.There werel3
species groups were recorded in this survey, Hird groups and two marine
megafauna groups.



Below(Tablel - Table2) are summary tabls of the raw counts for all species recorded in the March
2022 to February 2024 surveysesented in four, threamonth periods.
Table 1

Number of individual birds recorded in the Survey Area for between March 2022 and

February 2024 grouped in three -month periods

Number of individuals per quarter
Year 2 DAS (2023024)

Year 1 DAS (2022023)

Species Breeding ‘ Non-breeding Breeding Non-breeding
Ql Q2 Q3 Q4 Q1 Q2 Q3 Q4
Mar-May JunAug | SepNov DecFeb Mar-May JunAug SepNov DecFeb
Greylaggoose 0 26 0 0 0 0 0 0 26
Swan species 0 0 0 1* 0 0 0 0 1
Anserspecies 35 0 0 0 0 0 0 0 35
Commoneider 79 4 32 40 117 5 52 55 384
Wigeon 0 6 0 0 0 0 0 0 6
Blacktailed godwit 0 8 0 0 0 0 0 0 8
Curlew 0 4 0 8 2 0 3 2 19
Oystercatcher 0 0 0 2 5 1 0 1 9
Wader species 0 17 2 0 0 4 5 0 28
Rockdove 0 1 0 0 0 0 0 0 1
Kittiwake 95 55 168 628 174 35 38 305 1,498
Commongull 7 2 5 38 14 83
Blackheadedgull 0 4 1 6
Smallgull species 7 2 18
Greatblackbackedgull 3 26 38 13 6 19 22 136
Herringgull 16 23 16 11 6 6 18 41 137
Lesseblackbackedgull 0 0 0 0 0 0
Largegull species 1 2 0 0 2 2
Gullspecies 0 1 1 0 0 0 0
Arctictern 46 148 0 0 5 189 0 0 388
Commontern 5 1 0 0 0 2 0 0 8
W/ 2 Y™emnO Y 7 45 1 0 0 49 0 0 102
Tern species 0 0 0 0 0 0 1
Greatskua 3 1 0 0 0 0 5
Arctic skua 0 0 0 0 1 0 1
Guillemot 767 329 730 263 503 555 696 246 4,089
Razorbill 634 151 108 54 71 415 202 131 1,766
Guillemot /razorbill 296 120 328 53 50 78 90~ 174 1,189
Blackguillemot 41 57 8 10 33 8 26 28 211
Puffin 65 2,361 137 10 81 436 163 9 3,262
Aukspecies 56 28 171 11 17 11 34 38 366
Redthroated diver 3 1 5 4 3 8 6 7 37
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Number of individuals per quarter
Year 2 DAS (2023024)

Year 1 DAS (2022023)

Species Breeding ‘ Non-breeding Breeding Non-breeding
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Mar-May  JunAug SepNov DecFeb Mar-May JunAug SepNov DecFeb

Greatnorthern diver 50 3 7 13 34 0 13 33 153
Diver species 0 1 0 5
European storm petrel 0 0 0 0 1
Stormpetrel species 1 17 0 1 2 21
Fulmar 493 162 56 249 455 168 32 261 1,876
Fulmar /gull species 0 3 1* 1 1 7 15
Cory'sshearwater 0 0 0 0 0 1
Sootyshearwater 0 0 0 0 2 0 4
Manxshearwater 4 404 29 0 0 57 1 0 495
Smallshearwaterspecies 0 40 1 0 0 5 0 0 46
Auk /shearwaterspecies 20 203 17 0 6 73 2 0 321
Gannet 203 350 133 21 89 188 143 12 1,139
Cormorant 1 0 0 0 0 0 2 0 3
Shag 51 11 109 20 0 0 192
Cormorant /shag 24 78 9 38 9 19 30 37 244
Passerine species 0 0 0 0 0 0 0 4
Unidentified brd species 13 6 22 14 20* 7* 7 14 103
Total 3,024 4,661 2,146 1,480 1,723 2,373 1,610 1,439 18,4%

1Y/ 2YYAO0Q NBTFSNE
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* Refers tahe presence afleceased individugs). For further details, s@&able10
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Table 2  Number of individual non-avian megafauna recorded in the Survey Area for between

March 2022 and February 2024 grouped in three -month periods

Number of individuals per quarter
Year 1 DAS (2022023)

Year 2 DAS (2023024)

Species Breeding ‘ Non-breeding Breeding Non-breeding
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Mar-May JunAug SepNov DecFeb Mar-May JunAug SepNov DecFeb
Greyseal 4 19 9 8 74 1 6 6 127
Commonseal 8 0 0 0 5 2 1 0 16
Seal species 3 4 15 5 21 3 28 5 84
Minke whale 1* 0 0 0 1 0 2
Bottlenosedolphin 0 1 0 0 0 0 0 1
Commondolphin 9 0 29 8 0 7 20 34 107
w A & dobplird 5 11 0 0 0 2 18
White-beaked dolphin 0 0 0 0 6 0
Orca 0 0 0 7 0 0 0
Dolphinspecies 2 0 0 0 0 0 18 0 20
Harbourporpoise 16 4 4 37 17 14 3 58 153
Dolphin /porpoisespecies 3 2 1 9 0 4 5 48 72
Marine mammalspecies 2 0 1 0 0 0 0 1 4
Blueshark 0 1 25 0 0 0 0 0 26
Basking shark 0 0 0 0 0 1 0 0 1
Oceansunfish 0 0 1 0 0 1 0 0 2
Atlantic bluefin tuna 0 0 0 0 0 0 1 0 1
Fish species 0 9 0 0 0 0 0 0 9
Leatherback turtle 0 0 0 0 0 0 1 0 1
(L)Jrr;:jiztr':ed marine 0 0 0 0 0 0 0 1 1
Total 53 51 85 74 123 36 83 156 661

* Refers tadhe presence ofleceased individugst). For further details, s@eable10




1 Introduction

APEMhas beencontracted by Spiorad na Mara Limited for the supply of agmglication survey
programme consisting of 24 monthly digital aerial survéjtse surveysommened in March 2022

and werecompletedin March2024.Where a survey was delayed until the subsequent month, it has

been considered as still representative of the planned survey month and referred to as such
throughout ¢ the final survey which took place in March 2024, is still therefore referred to as the
February 2024 surveylhe main purpose of therpgramme was to provide baseline information on

the distribution and abundance of seabirds and marine megafauna within Spiorad naAvVayérea

(161 knf) and a 1&ilometre (km) buffer (779 kAT NB FSNNBR O2t t SOGA @St & (2
km?) (Figurel). These surveywill support the work required by Spiorad na Mara Limited to inform

future Environmental Impact Assessment (EIA) and Habitats Regulations Assessment (HRA).

The survey method was designed to optimise data collection for birds and marine mammal species.
't 9aQa 0SaLR1S RAIAGIEE &dAf-engin@lair@tNTFhe sudvey deSiyn & | &
used 2.2 km spaced flight lindSidurel) to capture approximately 30% coverage of the sea suyface

of which 10% was analysed in a goased survey design. The survey was flown at approximately 1,300

feet (ft) (396 meters [m]) and captured a ground sampling distance (GSD§ oéritimetres (cm).

During the surveys, the camera system captured abutting still imagery along 19 survey lines at a speed
of approximately 120 knots.
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Figure 1 Flight lines of the digital aerial still imagery of the Spiorad na Mara Array Area
plus 10 km Buffer

The Spiorad na Mara array area is set in an area approximafeykBometres off the west coast of
the Isle of LewigFigurel).



The proposed survey design for the study area utilised a design to capture data within the area of
potential Developmentas well as a buffered area extending out to 10 km, exclusive of the onshore
zone where the 10 km Buffer overlaps with the laritlis necessary to capture information on the
surrounding area of proposedevelopmens (theBuffer) as certain species exhibit displacement and
disturbance behaviours (NatureScot, 2023a)has been shown that speci@shabiting nearshore
environments,such asdivers andsea ducksare particularly sensitive to offsho®evelopmens,
including associated disturbance from boat and helicopter traffic (Marine Scotland Dire¢t204@
NatureScot2023b,c). For these species, a 10 km connectivity distance should be assumeell) km

buffer captured in these surveys ensures that this range is covered.

Further information on the basic overview of the expected species assemblage that may be captured
during the survey, can be found in the method statement provided by APEM (2023). Special Areas of
Conservation (SAGhat feature nonornithological speciesn proximity ofthe Spiorad na Mara
Developmentinclude Loch Roag Lagoons(), Lewis Peatlands (11 km south), Traigh na Berie (12
km), Langavat (19 km), Inner Hebrides and the Minches (28 km), and North Harris (31 km).
Additionally, the Lewis Peatland&G boundary constitutes part of the greater Ramsar site of the same
name, beginning at a minimum distance of 9 km from Development Special Protection Areas
(SPAs)hat feature ornithological speciga proximity ofthe Spiorad na Mar®evelopmentinclude

the Lewis Peatlands SPA (9 kiWgst Coast of the Outer Hebrides (32 kFignnan Isles (33 kn§geas

off St Kilda (47 kmghiant Islands (52 kmlorth Rona and Sula Sgeir &f@),and St Kilda (100 km).

On the eastern coast of Lewis and Harris,Nogtheast Lewis Marine Protected Area (MPA) is located

at a minimum distance of 21 km from tliZevelopment The extent of protected areas surrounding
Spiorad na Mar®evelopmentcan be seen ifrigure2. Note that for the purpose of this report, a
radius of 100 km surrounding the Survey Area was considered to identify conservation areas in
proximity of the Survey Area. It is recognised that displayed conservation areas do not reflect an
exhaustive list obkites with connectivity to the Survey Area based on foraging mofjexpected
species. Identification of all sites with potential connectivity to the Survey Area falls outside of the
scope of this report and is generally undertaken for consent riskHRélevel reporting.Seciesof
interest predicted to foragwithin or close to thesurveyarea based orthe identified designatedsites

listed aboveinclude

Kittiwake

Great blackoacked gull

Great skua

Guillemot

Razorhill

Puffin

Redthroated diver

Blackthroated Diver

European Storm petrel

[ SFOKQa {G2N)Y LISGNBC
Fulmar

Manx shearwater

Gannet

Harbour porpoise

wAaazQa R2f LKAY
Harbour seal

Grey seal

= =4 =8 = -8 -8 -8 -8 88 88 ofoa o o g

However, it is acknowledged that species designated to other protected areas not listed may also be
present within the Survey Area during migration.
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2 Survey and Analysis Methodologies
2.1 DigitalAerialSurvey Methods

The methods and results presented in this report are from surveys dddwelopmentplus a 10 km

BlzF FSNJ dzaAy3a !t 9aQa o06SaL}R{1S OF YSNI -hdusespedatistsi KS W{
for surveying the offshore environment. The camera system was integrated with custom flight
planning software that allowed each survey transect to be accuratelyped out before the aircraft

left the ground. Each image capture node was precisely defined, allowing the system to trigger the
camera at exactly the rigHocation. This ensures each survey was flown with the same transect
orientation and the camera was triggered at the same position along each transect within set

G2t SN yOSad !'t9aQa LIXIFIyyAy3d aeadsSvya SylogS asi
abort those that drift away from the planned flight line.

5dzZNAy 3 St OK & -twedd Sangra techriciarQcdntir@ially monitored imagery as it was
collected to ensure the data were fit for purpose. If weather conditions became unsuitable, the
surveys were terminatednd flown at a later, more suitable, datas seenwith Survey 10 from
December 2022Survey 22 from December 2023, Survey 23 from January 2024, and Survey 24 from
February 2024.

Data captured comprises8lcm GSD digital still images collected in a-beaded design using a Global
Positioning System (GPR#ked, bespoke flight management system to ensure the tracks are flown
GAGK I KAIK RSINBS 2F | OOdzNI O @ ¢ K Sit Unik(NIONT T Qa
systems record to an accuracy of three to five metres (m) as standard.

Imagery was captured in raw format and pgsbcessed to ensure optimal quality for the subsequent
stage of image analysis, to extract information on marine fauna or other notable occurrences. After
the completion of surveys, the data were checked to easilte number of lines and images was
correct and ensure the quality of the imagery.

In accordance with the APEM methodology, additional imagery was captured to serve as an alternative
dataset for analysis, ensuring sufficient coverage in case the primary images were negatively affected.
However no additional imagery was required for the surveys presented here as the primary dataset
met all the necessary criteria for analysis.

The date(s), start, and end times are presernbetbw inTable3.

Table 3  Date and start / end time (Coordinated Universal Time) for each flight for the March
2022 to February 2024 surveys.

Start Time End Time
Survey No.
(HH:MM) (HH:MM)
09:19 14:10
1 26/03/2022
14:31 16:21
2 15/04/2022 07:36 12:33
3 15/05/2022 10:45 14:32
4 01/06/2022 09:37 15:03
5 21/07/2022 12:52 19:28
6 26/08/2022 08:36 13:46




Start Time End Time

Survey No. (HH:MM) (HH:MM)
10/09/2022 08:19 14:47
29/10/2022 07:59 12:32
21/11/2022 09:47 15:17
o 03/01/2023 09:28 14:44

04/01/2023 09:35 14110
11 13/02/2023 09:55 14:52
12 2410212023 09:15 14:07
13 23/03/2023 12:42 17:22
14 15/04/2023 12:22 17:26
15 02/05/2023 0725 1131
16 09/06/2023 1255 17:00
17 14/07/2023 0742 12:30
18 09/08/2023 %i’g i}lfé
19 07/09/2023 07:50 12:37
20 17/10/2023 08:53 13:37
21 12/11/2023 1041 1422
22 05/01/2024 08:35 1345
23 1410212024 1145 15:22
24 03/03/2024 09:15 1451

Following rescheduling, eather conditions Table4) duringall surveys were conducive to collecting

and analysing imagery to provide data on the identification, distribution, and abundance of bird
species and marine megafauna within the Survey Area. Favourable conditions for surveying were
defined as a cloud bags# >1,700 ft, visibility of >5 km, wind speed of <30 knots, and Douglas Scale
Sea state of three (slight) or less. For safety reasons, no surveying took place in icing conditions. Poor
weather prevented the initial surveyfrom four surveys from being completed in the scheduled
month; these weresubsequently concludeth the following month(Table5). No health or safety

issues were reported during the surveys.

Measures were taken to minimise glint and glare such as avoiding surveying when the sun angle has
the greatest potential to impact image quality. Additional imagery was also captured as part of the
APEM methodology that could have been selected as annaltiee dataset for analysis to ensure
sufficient coverage should images be negatively affected.

The number of images and coverage captured per survey are presgnieble6. Forall surveys,
analysed capture exceeded the required 10%.

Table 4  Weather conditions recorded for the ~ March 2022 to February 2024 surveys.

Wind Speed Cloud Cover  Visibility Air Temp
(knots) / Direction (%} (km) °Q

Douglas Sea
State*

Turbidity?

Survey No.

1 26/03/2022 0 0- 2-8 /NW,S, N 2050 >10 7
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Douglas Sea Turbidity? Wind Speeq Cloud Cover  Visibility Air Temp
(knots) / Direction (%}

2 15/04/2022 2 0 1015/S 90-100 >10 12
3 15/05/2022 1 2 5/S 40 >10 9
4 01/06/2022 1 1 8-10/E 20 >10 9-10
5 21/07/2022 1 2 4-7 | W-NNW 100 1520 9-10
6 26/08/2022 2 1 10 /WSW 60-65 >10 11
7 10/09/2022 2 0 5/SSwW 0-10 >10 1315
8 29/10/2022 0-1 1 7-16 / ESE 50-80 >10 10
9 21/11/2022 2-3 2 27-30/E 5-30 >10 5-6
10 03/01/2023 1 2 15 /NW 70-90 20 4-6

04/01/2023 1 1 11/W 70 >10 7
11 13/02/2023 2-4 1-3 30/S 40-100 >10 6
12 24/02/2023 3 3 20-25/ NE 40-100 >10 45
13 23/03/2023 3 0 1421/ SW 0-100 >10 5
14 15/04/2023 1-2 1 1417/S 30-70 >10 7-8
15 02/05/2023 1 2 1532 /E 70-95 >30 4
16 09/06/2023 1 0 6-26 / NE 0-10 >10 11-13
17 14/07/2023 1 1 1431/ E 10-30 >10 1011
18 09/08/2023 2 1 8-13/ NE 80-95 >10 9
19 07/09/2023 0-1 1 30-36 / NNE 3090 >10 19
20 17/10/2023 2 1 3-12 / ESE 10-60 >10 9-10
21 12/11/2023 1-2 1 1418/ E 5-10 >10 4
22 05/01/2024 34 1-2 21-28 | WWNW 4090 5->10 4-6
23 14/02/2024 0-2 0-1 6-10 / EENE 2545 >10 5-6
24 03/03/2024 1-2 1 1520/S 4590 >10 5

10 = Calm (Glassy), 1 = Calm (Rippled), 2 = Smooth, 3 = Slightly Moderate, 4 = Moderate
20 = Clearl = Slightly Turbid, 2 = Moderately Turbid, 3 = Highly Turbid
30 = Clear, 110 = Few, 160 = Scattered, 535 = Broken96-100 = Overcast

Table 5  Surveys flown in subsequent month due to poor weather.

Survey No. ‘ Scheduled Month Date Flown
10 December 2022 | 3 & 4™ January 2023
22 December 2023 5 January 2024
23 January 2024 14" February 2024
24 February2024 39 March 2024

Table 6 Number of images and analysed survey coverage for each monthly survey

Analysed Coverage

Survey No. No. of Images (%)
1 3,063 11.66
2 3,015 11.52
3 3,027 11.65
4 3,024 11.80
5 3,050 11.67
6 3,024 11.4
7 3,018 11.65
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Analysed Coverage

Survey No. No. of Images %)
8 3,021 11.44
9 3,030 11.58
10 3,030 11.50
11 3,021 11.64
12 3,029 11.73
13 3,030 11.65
14 3,021 11.50
15 3,030 11.57
16 3,006 11.30
17 3,030 11.52
18 3,024 11.67
19 3,030 11.66
20 3,030 11.56
21 3,030 11.46
22 3,030 11.61
23 3,027 11.44
24 3,030 11.73

2.2 Species ldentification

The images were analysed to enumerate birds and marine mammals to species level where possible.

¢ NBESGa ARSYGAFASR FNBY (KS AYF3IS&a 6SNB wayl 33sS
Scientific names and taxonomy of birds and marine megafauna are providgmbendix IScientific

Names and Taxonomwith JINCC Species Group Codes providagpendix IINCC Species and Taxa
Grouping Level Codes of Seabirds and Marine Megafauna

Therewere occasions when ivasnot possible to identify an individual in the digital aerial survey
imagey to the species level and the individuwahstherefore identified as belonging to a hightavel
taxonomicgroupd S ®3I d> WA Yl £ £ FdzZ £ & LIS OKhE posxible didupE Brgl theJK A Y K
individual species attributed to them are listedTable7 for birds andTable8 for marine mammals

and other marine megafauna

Note: Whilst some species groups have been included for clarity as part of the broader group levels
(i.e., tern species), they were not recorded in the surveys. Likewise, whilst common terns form
LI NI 2F GKS WO2YYAO0Q (SNY RSded Sone desighgfians y2 02
(e.g., small gull species) are not exhaustive and only include species recorded for this report.

Note: {2208 &KSINBIFIIGSNE KI @GS 0SSy OFiS3azNRaSR &
recognised as a medium to large shearwater. This is because they are more readily confused
with the smaller shearwaters in aerial imagery, particularly in poor imagetguald in the
outer parts of the footprint.

Table7 Avian species included wi fohthenMaghu2022doeRebriafyi edd gr
2024 survey period .

Species Group Level 1 Group Level 2 Group Level 3 Group Level 4
Greylag goose Anser species Unidentified bird

: . Wildfowl )
Common eider Duck species species




Species
Wigeon

Group Level 1

Group Level 2

Group Level 3

Blacktailed godwit

Curlew

Oystercatcher

Wader species

Kittiwake

Common gull

Blackheaded gull

Small gull species

Great blackobacked gull

Blackbacked gull

Large gull specieg

Gull species

Group Level 4

Lesser blackacked gull species
Herring gull
Common tern - i A .
- Y/ 2YYAOQ 0SN Ternspecies
Arctic tern
Great skua .
: Skua species
Arctic skua
European storm petrel .
= — Storm petrel species
[ SFOKQa &au;
Guillemot Guillemot and /
Razorbill or Razorbill .
Auk species
Blackguillemot
Puffin
/ 2NE Q& &KS| Large shearwater
Great shearwater species Shearwater Auk / shearwater
Sooty shearwater Small shearwater species species
Manx shearwater species
Redthroated diver . .
- Diver species
Greatnorthern diver
Fulmar Fulmar / gull species
Gannet
Cormorant
Cormorant /shag
Shag
Table 8 Marine mammal and other marine megafauna s peci es included

groups for the March 2022 to February 2024 survey period.

Species

Group Level 1

Group Level 2

Group Level 3

wi t hi

Group Level 4

Grey seal

Common seal

Seal species

Common minke whale

Whale species

Bottlenose dolphin

Common dolphin

wAaazQa

R?

Orca

Dolphin species

Dolphin /
porpoise specieg

Harbour porpoise

Marine mammal
species

Ocean sunfish

Atlantic bluefin tuna

Fish species

Blue shark

Shark species

Unidentified
marine organism

A|PEM

n

0
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Basking shark
Leatherback turtle Turtle species
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2.3 Summary of QualityAssurance

't 9aQa aSyA2NJ AYlF3S | yI tikeeipdrierkdiddifyihgibirds éhd ndatine T A &S
YEYYlItfad G2 alLlSoaAsSa fS@Stod ¢KSe NBOSAQGS 2y3I2Aiy3a A
(QA) manager and access to our regularly updateabuse Image Archive Library. Images were

viewed by a minimum of two members of staff as part of a comprehensive internal QA process.

2.4 Species Abundance Estimates

Statistically robust, designmased population estimates were calculated for all birds identified in the

Spiorad na Mara Survey AreBor each monthly digital aerial survey thfe Survey Areagec

referenced locations of birdsnarine mammalsnd other marine megafaunaontained within each

individual digital still imagwere used to generate raw countMarine fauna locations contained

within the boundaries of the Survey Area were then extracted using GIS, providing raw count data.
Please note that deceaseddividuals were excluded from the abundance and density estimate

Ot OdzAf FiA2ya o06SOFdzaS GKS FAY Aa G2 laasSaa aLSoO;
surveying, at which time a deceased individual would no longer form part of the populétioa.

result, raw counts henceforth may not reflect those reported in monthly reports.

These raw counts were divided by the number of images collected to give the mean number of animals
per image (i). Population estimates (N) for each survey month were subsequently generated by
multiplying the mean number of animals pienageby the total number of images required to cover

the Survey Area (A):

N=1A

Non-parametric bootstrap methods were used for variance estimation. A variability statistic was
generated by resampling 999 times with replacement from the raw count data because it is
recommended that a value between 400 and 1,000 is used for distamoplisg when estimating
abundance of biological populations (Bucklasdl, 1993). The statistic was evaluated from each of
these 999 bootstrap samples and upper and lower 95% confidence intervals of these taken as the
variability of the statistic over thpopulation (Efrorand Tibshirani, 1993).

A measure of precision was calculated using a Poisson estimator, suitable for a{Psesstiin over

dispersed distribution. This produced a CV (coefficient of variation) based on the relationship of the
standard error to the mea@Thomasetaly HAamMnoOo® ! GFNBSG LINBOA&AAZ2Y 27F
a population change of a factor as small as 2 (Bohlin, 1998). RA Ry Qi SEOf dzRS RI G}
numbers for the calculations, therefore lower confidence can be expected with a low number of
individuds.

All analyses and data manipulation were conducted in the R programming languBgeglRpment

Core Team, 2024) and nddk NI YSGNR O pp: O2yFARSYOS Ay GaSNDIK T a
library of function (Cantyand Ripley, 2010). This resulted in speesgecific monthly abundance

estimates being calculated from the raw count data, with upper and lower confidence limits. Where
appropriate, a level of precision is also presented in this report for each monthly abcedatimate.

Dividing the monthly abndance estimates by the size of the area covered (Survey 8pmarad na

Mara Array Areaor Buffer) calculates the associated density (e.g., animals péy femany given

species.



tfSrasS y20S GKFd F2NJ aLlSOASa odzyRFyOS FyR RSyaaA
Area, so observations made outside the area are excluded. Therefore, raw counts may not necessarily
reflect those reported in monthly survey reports conging species outside the Buffer boundary when

an analysed image has captured such an area.

2.5 Attribution and Apportionment of Unidentified Individuals

APEM identify individuals to species level when there is a high level of confidence. The majority of
individuals recorded during the surveys were identified to species level; however, on occasion, we do
not have sufficient visual data to identify to speciéevel. In these instances, where possible,
individuals are identified to group level only.

For example, when analysing an image containing a group of guillemots and razorbills sitting
interspersed amongst one another, there may be some difficulty differentiating between the two
species for some of the individuals present. On these occasionswibeld be recorded as guillemot

/ razorbill.

To account forindividuals identified to group level onlyapportionment is used to estimate,
proportionally, the quantities of specific species contained within the gileupl species recorded,
per monthly survey. For this annual report, apportioning is calculated using24hmonths of
abundance estimate data availableollowing the same methodology, confidence limits were also
apportioned.

For example, ifi survey month hash n W& Y I £ f recbokédf(groadel@l)) weSau use the

proportions of any small gulls identified to species level within the same month to calculate how many

2F GKS wWavylrtf 3dAf aLISOASaQ NBO2NRSR | NB20iK2aSsS
kittiwakes and 20 common gullsve wouldestimate proportionallythat the 10Wa Y I £ £ 3Jdzf f & LJ
recorded idikelyto consist offive kittiwakesandfive common gulls.

The apportioned individuals are added to the original abundance estimates to give an apportioned
total (for the above example, the apportioned totals would be 25 kittiwakes and 25 common gulls).

As the abundance estimates are divided into Survey Arearg@pna MaraArray Area + Buffer),
Sporad na MaraArray Area, and Buffer only, the apportionment is also calculated for each area
separately.

For the24 months of surveys, the individuals identified to group level contained within the dataset
were:

Seabirds:

Anser species

Wader species

Small gull species

Large gull species
Unidentified gull species

Y/ 2YYAOQ G4SNy

=A =4 =4 =8 =8 =9



Tern species

Guillemot / razorbill

Auk species

Diver species
Stormpetrel species
Fulmar / gull species
Small shearwater species
Auk / shearwater species
Cormorant / shag
Passerine species
Unidentified bird species

= =4 =4 =4 =4 =8 -8 -8 -8 -9 -9

Marine megafauna:

Seal species

Dolphin species

Dolphin / porpoise

Marine mammal species
Fish species

Unidentified marine organism

=A =4 =4 =8 =8 =9

Where no speciespecific identification for common tern and Arctic tern is possible (size and plumage
FSEFEGAZNBa NB a2 aAYAEFNI GKIFIG AG Aa 2F0Sy RATFTTFAOC
tern. Similarlywhere no speciespecific identification for storm petrel species is possible (again, size

YR LJ dzYlF3S FSIF{ddz2NBa INB a2 aAYAETIFINIAG A& RAFTFAC
LISGNBE aLISOASaQ | yR | LILJ2 Ndardgidg/onodpyunideRified &l spgcded | LILI &
(0.5%5% of the total of birds recorded acro$mth years in the Survey Area) do not undergo
apportionment.Similarly passerine species ariigh species do not undergo apportionment.

Where available, the abundance estimates of spesjmcific individuals within the same survey
month and the same area are used to apportion the group level species (stéfh&jethe survey
month being apportioned does not contain any specific species within the demep species, a
hierarchy is used to obtain the most relevant data available for apportionment. The hierarchy is in
order of relevane, step 1 being used first and then moving onto step 2 if step 1 data is not available,
and so on until de is obtained. The apportioning hierarchy is as follows:

Step 1:Same month, same year, same drea

Step 2: Same month, same year, Survey Area

Step 3: Samemonth, same year, Survey Area, different behaviour (use for sitting / diving only)
Step4: Same(bio-)season, same year, same atea

Step 5: Same(bio-)season, same year, Survey Area

Step6: Same month, different year, same afea

Step 7: Samemonth, different year, Survey Area

Step 8:Same month, different year, Survey Area, different behaviour (use for sitting / diving only)
Step 9:Same (bieseason different year, same aré&a

Step 10: Same (biseason different year, Survey Area

"Area refers to the abundance estimates calculated for the specific area being apportioned. This will either beatha&pi
Mara array area or Buffer only).



All individuals from the following group levels were apportioned tepacificspecies:small gull
species, large gull species, gull species, tern species, fulmar / gull species, guillemot / razorbills, auk
species,auk / shearwaterspecies, small shearwater species, diver speca@smorant / shagseal
species, dolphin species, dolphin / porpoise species and marine mammal species.

Despite the multifaceted process of apportionment, there were a few instances where it was not
possible to assign unidentified individuals recorded during a month to a spesdbhere were no
positively identified species in the same month or season where group level identified individuals had
been recordedThese were:

1 Anserspecies from March 2022 because no otlarserspecies were identified to species
level during the survey or the relevant kseason;

1 Cormorant / shag from Octobemd NovembeR022, and JanuaryOctober and November
2023 and January 202decause there were no other flying cormorant / shagseidentified
to species level during the survey or the relevant$gason;

Apportioned abundance estimates per species with their confidence limits and density estimates can
be found in SectiorB Species AccountsApportioned dundance estimates and densities with
behaviours for all specieas well as standard deviations for flying birdan be found ilAppendix Il

Raw Data Abundance and Density



2.6 Availability Bias

For auk species such as guillemot, razorbill and puffin which make foraging dives underwater, a
proportion will not be detectable at the surface during analysis of survey images. As a result, density

and abundance estimates need to be adjusted to allowifd¢ A & WI @I Af | 0 sdedifit @ oAl &
correction factor was applied to the number of each auk species recorded on the sea surface.

The correction factor applied to each relevant auk species is based on that recommended by Joint
Nature Conservation Committee (JNCC) in a submission during the examination phase of the East
Anglia ONE offshore wind farm, referred to by JNCC as MethoBI@C(J2013). This applies a
correction factor based on aerial surveys recording 76% of sitting guillemots and 83% of sitting
razorbills, which suggests that 24% and 17% respectively of these species will be underwater when
aerial imagery is captured. The2eNBE = (12 O2NNBOG FT2NJ I @l AfloAfAdle o
to the bird totals monthly to create revised population estimates. The correction factors applied to

the relative abundance estimate of guillemot, razorbill and puffin sitting on ¢laessirface are 1.311,

MO®HMM YR mMdmMcpI NBaAaLISOGAGSted ¢KS WO2NNBOGSRQ |
presented in the relevant sections later in this report.

Aerial imagerycan capture individuamegafaunaat the sea surface as well Beneath the surface.

The depth to which megafauna can be detected is dependent on water turbidity, but may extend up
to 10 metres into the water column in clear water. Therefogrection factors are applied to account

for the expected presence of individuals too deep to detdabr harbour porpoise, the seasonal
correction factors from Voet¢t al,, (2017) were applied to the total monthly abundance estimates
(submerged and surfacing). The correction factors consider thisgtibty of harbour porpoise being
within the upper 2 m of the water column and therefore assumed to be detected by the aerial surveys
(Teilmanret al., 2013). The correction factors applied to the relative abundance estsatearbour
porpoise in spring (March to May), summer (June to August), autumn (September to November), and
GAYUGSNI 05SOSYOSN] G2 CSONHzr NBEO FFNBE MPTpMI MOPYyHY.
abundance estimates for harbour porpoise are presedritethe relevant section latein this report

Average time spent at the water surface is not as well studied for other marine mammal species as it

is for harbour porpoise, and although some information does exist, it is limited as the proportion of

time spent at depth is not well understood (e.g., greeal, harbour seal, whiteeaked dolphin,

bottlenose dolphin and Atlantic whiteided dolphin; see Voet al., 2017). Due to such limited

information and the fact that correction factors are only applicable at the species level, the abundance
estimatest 2 NJ WR2f LIKAY &LISOASEAQ FyR WwWasSikf aLISoOoAsSaqQ 3IAN
despite recording botlseals andiolphinsto species level

2.7 SpeciesSeasonality and Distribution

Bird behaviour and abundance are recognised to differ across a calendar year dependent upon the
season, therefore the populations of seabiwdigh potential to be within the vicinity of th&pioradna
MaraSurvey Area are likely to change between seasons. Separate seasons are recognised in this report
to establish the level of importance any seabird species has withiSpi@radna MaraSurvey Area



during any particular period. The species seasonality presented below are referred to in the discussion
AY 2NRSNJ G2 0SGGSNI dzyRSNEGIF YR &LISOA S Biodeasand NA 6 dzii A
used within this reportire based on those in NatureScot (280

i1 Breeding season: Strong association with nest site (includes nestintpyéigg and feeding
young).

1 Nonbreeding season: Wider dispersion and no strong association with colonies (includes the
AK2NI GoNBSRAYy3I aAidS FGGSyRFyOSe¢ aSlazy LINR2I
NatureScot, 2024).

Note that nonrbreeding season apportioning (see Secobfor details) is dependent on information

within biologically defined minimum population scales (BDMPS) as defined in Furness (2015). Hence,
these BDMPS are considered for-Beasons where applicable. Where BDMPS overlap with breeding
seasons as defined iNatureScot (2028), Furness BDMPS keasons were shortened to allow
retention of the more recently provided breeding season data of NatureScot. Resultisgdsons

for encountered species are summarised able9.



Table 9 Bio -season data for bird species captured during the Spiorad na Mara Survey Area surveys between March 202 2 to February 202 4

Species Bio-season
Anser species n.a.
Greylag goose Non-breeding ‘
Common eider Breeding

Non-breeding
Wigeon n.a.
Blacktailed godwit n.a.
Curlew n.a.
Oystercatcher n.a.
Wader species n.a.
Rock dove n.a.
Kittiwake Breeding

Spring migration

Autumn

migration
Common gull Breeding

Non-breeding
Blackheaded gull Breeding

Non-breeding

Unidentified small gull* Breeding

Non-breeding
Great blackbacked gull Breeding

Non-breeding
Herring gull Breeding

Non-breeding
Lesser blackacked gull Breeding

Spring migration




Species Bio-season
Autumn
migration
Winter

Arctic tern Breeding

Spring migration

Autumn

migration
Common tern Breeding

Spring migration
Yommic' tern®* Breeding

Spring migration

Autumn
migration

Great skua

Breeding

Spring migration

Autumn
migration

Winter

Arctic skua

Breeding

Spring migration

Autumn
migration

Guillemot

Breeding

Non-breeding

Razorbill

Breeding

Spring migration

Autumn
migration

Winter

Guillemot / razorbill*

Breeding




Species

Bio-season
Non-breeding

Black guillemot Breeding
Non-breeding
Puffin Breeding
Non-breeding
Auk species* Breeding
Non-breeding
Redthroated diver Breeding

Spring migration

Autumn

migration
Winter

Great northern diver Breeding n.a.
Non-breeding

Diver species Breeding

Spring migration

Autumn

migration

Winter
European storm petrel | Breeding

Nonbreeding
Storm petrel species* Breeding
Fulmar Breeding

Spring migration

Autumn
migration

Winter

Fulmar / gull species*

Breeding

Non-breeding




Species
/| 2NBEQa akKSlI

Bio-season
Breeding

Spring migration

Autumn
migration

Sooty shearwater

Breeding

Spring migration

Autumn

migration
Manx shearwater Breeding
Spring migration
Small shearwater Breeding
1 *
Species Non-breeding
Auk / shearwater Breeding
1 *
species Non-breeding
Gannet Breeding
Spring migration
Autumn
migration
Cormorant Breeding
Non-breeding
Shag Breeding
Non-breeding
Cormorant / shag* Breeding

Non-breeding

Passerine species*

n.a.

Unidentified bird specieg

n.a.

* These species were not included in Nature§f®20n) and Furness (2018nd a similar species seasonalitgsused.
FFo W/ 2evhYekef @ Arctic / common tern.
Note: Yellow boxes represent the breeding seasavisgreasthe green boxes represeall other seasons (i.e. ndsreeding, spring migration, autumn migration and winter).




For consistency, marine mammal abundance and density have been summarised in a similar way using
the seasonal definition according to the correction factors (\éetl., 2017):

1 Winter: Decembeif~ebruary

1 Spring: MarckMay

1  Summer: Jundugust

1 Autumn: SeptembeNovember

Each species recorded during the surveys wasrgfwenced, enabling those locations to be related

to the boundary of the Survey Area. Maps were produced by species, by month although the above
bio-seasons were used in discussion in order to better urtdasspecies distribution in relation to
GKS &LISOASEAQ Fyydzat OeoftSo

2.8 Species Distribution Maps

Every animal recorded during the surveys was-igderenced, allowing the locations to be related to

the boundary of the Survey Area. Monthly distribution maps were produced for each species using
QGIS (version 3.18) by representing locatiari individualsas symbols orone map permonthly
survey. Symbols were determined by the species group, with a relevant icon and a unique colour
assigned on a per species basis allowing for differentiation between species that use the same icon.
Monthly distribution maps are presented in Secti@npresentedin sixmonth periods (Marchg
September and OctobeFebruary) Distribution maps for individual species recorded in each month
during the survey period can be founddppendixV Distribution Maps Please note that maps do not
include apportioned individuals as it is not possible to robustly apportion unidentified species spatially
outside of a modelling framework.

2.9 Species Flight Direction Rose Diagrams

The flight direction of birds recorded was ascertained from all digital still images. Bearingsfligtird
directions for months where more than three individuals were in flight were plotted using the R
statistical program (PevelopmentCore Team, 2021) to summarise directional data using mean
angles and vectors. A Rayleigh test, which assumes a null hypothesis of uniform distribution across all
directions, was used. A significant result from this test indicates an observed patteerimotrement
direction of the birds based on the collected data. The blue triangles show the frequency of birds
captured flying with the same vector (heading). The red circle represents the critical value of the
Rayleigh test of uniformity. The red arrow placement represeghe mean vector, and the length of

the arrow denotes how the vectors are clustered around the mean vector (longer arrows indicate the
data are clustered more closely around the mean). Directionality of movement is significant if the red
arrow extends begnd the circle.

2.10 AvianFlight Heights

Bird flight height was estimated from the digital still imagesn¥@tianflight heights per species have
been presented irFigure210. It was determined using bespoke APEM software that applies a set of
rules developed inouse, using trigonometry and other mathematics, to provide an estimate of flight
height. This method is dependent upon image quality, size of the bird species asidel® the bird
relative to the image. It is not possible to accurately estimate flight heights for birds that are diving or
turning sharply, as these individuals are not fully stretched out and therefore their measured lengths



are not comparable to the reference length of the relevant species. These individuals were deemed
unsuitable for flight height analysis.

A boxplot Figure210, Sectiond) was produced to show flight heights per species, where possible, by
combining the suitable data collected from taty four surveys. Species with five or more flight
heights have been presented. It is important to note that this relies on comparing a standard reference
length from literature to the length of the bird in the imagery. Therefore, the outputs may be
influenced byfactors such as discrepancies in bird length, for example a larger than average individual,
and how the bird was captured in the image, for example head down, leading to outliers within the
data. In addition, as flight height calculations rely upoiown species lengths, the results presented

in SectioM are based on unapportioned flight height data.



3  Species Accounts

The following species accounts present apportioned and corrected (where applicable)-blasagh
abundance estimates and lower and upper confidence limits (LCL and UCL respectively), as well as
density estimates for total behaviours. Apportioned abundaeseémates, LCL, UCL and densities for
each behaviour (sitting, flying, and diving for seabirds; and submerged, surfacing and hauled out for
marine mammals) can be found #ppendix Ill Raw Data Abundance and Dengitye density
estimates provide the number of individuals per square kilometre?\Kivhe abundance estimates for

each of the three areas (Spiorad na Mara Array Area, the 10 km Buffer, and the total Survey Area) are
likely to differ due to the abundance estimates being calculated independently based on the numbers
of recorded targets pelocation and the area covered.

Between March 2022 and March 2024, 35 individuaése recorded as deceasddable 10). No
further analysis was carried out on these.

Table 10 Deceased animals recorded during the survey period (March 2022 to February 2024)

Survey No. Survey Month Species

02 April 2022 Common dolphin 1
03 May 2022 Minke Whale 1
03 May 2022 Gannet 1
04 June 2022 Gannet 1
05 July 2022 Guillemot / razorbill 1
05 July 2022 Gannet 7
06 August 2022 Fulmar 1
06 August 2022 Gannet 10
07 September 2022 | Gannet 2
07 September 2022 | Unidentified bird species | 2
10 December 2022 | Swan species 1
12 February 2023 Fulmar / gull species 1
15 May 2023 Gannet 2
15 May 2023 Unidentified bird species| 1
17 July 2023 Unidentified bird species| 1
19 September 2023 | Gannet 1
20 October 2023 Guillemot / razorbill 1
Total 35




3.1 Seabirds

3.1.1 Anserspecies; Unidentified

Anser species were recorded in March (breeding season), with 35 individuals recorded sitting on the
sea surface, resulting in an abundance estimate of 300 [95% CI: 35, 900] within the Survey Area
equating to 0.31 birds/kf(Tablel1).

All birds were in close proximity to each other and found in the east of Spiorad na Mara Array Area
(Figure3).

Table 11 Raw counts, abundance, and density estimates (bird s per km 2) of Anser species in a)
Survey Area b) Spiorad na Mara Array Area and c) 10 km Buffer

o { dzZNBSe ! NBI
¢201 t dzyl LI NI AZ2YSR
a2y iK wkg |/

¢2GFt dzyl LIL2 NI A2y SR
azyidk WHo 1y 5 gar R 0 /[ UNBOA s5Syarie
SadAYl ! 6/ =0 1 Y0
B S = 2 72
6 mn 1Y . dZFFSNJ
¢201 f dzyl LILR NI AZ2Y SR

a2y uK wké /| 1 5gdzyRE /
9&AGAYL [/ 1

t NEBOA. 5Syaiie
5/ £ 0

+ ’

1 YO

None recorded.
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3.1.2 Greylag goose Anser anser

Greylag geeswere recorded ifdune 2022, during the breeding seaswaith an estimate oR20[95%
CL:26, 661] within the Survey Area equating ®23 birds/kn¥ (Table12). All geese were recorded
flying in the east of the 10 krBuffer (Figure4). Significant flight direction for greylag geese was
recorded inawestnorthwest direction(Figure5a).

Table 12 Raw counts, abundance, and density estimates (bird s per km ?) of greylag goose in a)
Survey Area b) Spiorad na Mara Array Area and c) 10 km Buffer

o0 {dzZNBSe ! NBI

wlk &  6dzy RI

I 2dzy SAGAYE [ /1] t NEOAAA 5Syarde ™c

az2yi

0P LIANI Rl NI ! NNIF& ! NBI

I 6dzy RI

. dzF FSNJ

wl & I 6dzy RI
/ 2dzy 9A&AGAYE

Wdmy/H 26 219 26 657 0.20 0.27
Note: Apportioning calculations were carried oliowever there was nothing apportioned to this spediesrefore the
apportioned figures are the same as the original abundance estimates.
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Figure 5

Greylag Goose Flight Direction - June 2022
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3.1.3 Common Eider Somateria mollissima

Common eidersvererecorded inboth breeding March to June 2022, March to June 2024) and-non
breeding seasongOctober and November 2022, January, February, September, Oc2688;and
December 2023 to February 2024eak abundance occurred ey 2023 with an estimate o0f700
[95% CL86, 1,451 within the Survey Area equating @73 birds/kn? (Tablel3).

The common eiderwere found along the coast of the Isle of Lewis, appearing in the seeash of
the 10 kmBuffer in all surveys. In March and November 2022, January to March 2683®ecember
2023 to February 2024, the eiders also occurred further along the coast in the east of theBliffdim
(Figure6 to Figure9).Twoindividualswere recorded as flyinduring theMay 2023survey,with no
significant flight direction.

Table 13 Raw counts, unapportioned abundance estimates, lower and upper 95% confidence
limits (CL), coefficient of variation (precision), and density (estimated birds per km ?)

of common eider in a) Survey Area b) Spiorad na Mara Array Area and c) 10 km Buffer

09 LIA 2/NJ Ra | N
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Mar-22 50 429 50 977 0.14 0.45
Apr-22 27 234 27 599 0.19 0.24
May-22 2 17 2 51 0.71 0.02
Jun22 4 34 4 136 0.50 0.04
Oct22 3 26 3 70 0.58 0.03
Now22 29 250 29 690 0.19 0.26
Jan23 18 155 18 412 0.24 0.16
Feb23 22 187 22 426 0.21 0.20
Mar-23 30 257 30 669 0.18 0.27
Apr-23 6 52 6 139 0.41 0.05
May-23 81 700 86 1,451 0.11 0.73
Jun23 5 44 5 124 0.45 0.05
Sep23 13 111 13 317 0.28 0.12
Oct23 39 337 39 951 0.16 0.35
Dec23 20 172 20 499 0.22 0.18
Jan24 32 280 32 699 0.18 0.29
Feb24 3 26 3 77 0.58 0.03

M N . dzF F S NJ

o wlké 1 6dzyRI
2=yl s 9aGAYI
Mar-22 50 424 51 949 0.14 0.53
Apr-22 27 232 27 575 0.19 0.29
May-22 2 17 2 51 0.71 0.02




Jun22 4 34 4 135 0.50 0.04
Oct22 3 26 3 69 0.58 0.03
Now22 29 248 29 684 0.19 0.31
Jan23 18 153 18 391 0.24 0.19
Feb23 22 186 22 405 0.21 0.23
Mar-23 30 255 30 681 0.18 0.32
Apr-23 6 52 6 138 0.41 0.07
May-23 81 691 85 1,434 0.11 0.87
Jun23 5 44 5 114 0.45 0.06
Sep23 13 110 13 366 0.28 0.14
Oct23 39 335 39 944 0.16 0.42
Dec23 20 170 20 495 0.22 0.21
Jan24 32 277 32 761 0.18 0.35
Feb24 3 25 3 101 0.58 0.03
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3.1.4 Wigeong¢ Mareca penelope

Wigeonswere recordedn August 2022 (breeding season), resultingiirabundanceestimate of51
[95% CL6, 154 within the Survey Argeequating t00.05 birds/kn? (Table 14). The wigeons were
observed near the coast in the east of the 10 Bnffer (Figurel0).

A significant predominant direction of flight was recordedhe west-northwest Figurell).

Table 14 Raw counts, unapportioned abundance estimates, lower and upper 95% confidence
limits (CL), coefficient of variation (precision), and density (estimated bird s per km ?)
of wigeon in a) Survey Area b) Spiorad na Mara Array Area and c¢) 10 km Buffer

o0 {dzZNBSe ! NBI

wlk & I 6dzy RI
| 2dzy SaAGAYE

pugz2| 6 | s | 6 | 1% | 04 | 005 |
09 LIA 2/NIF RalNNBIF @ ! NB I
I 6dzy RI

[ /] t NEOAAA S5Syarie ™ec

az2yi

53y aAie ™

. dzF FSNJ

wl & l 6dzy RI
| 2dzy 9QA&AGAYE




APEMScientificFinalReportP0000592¢ March 2022 to February 2024

610|000 SZOPOD 630'000 640?00 650|000
Legend
[ spiorad na Mara Site
s 10 km Buffer
3 ® Wigeon
3
g
27
3
=3
g
b3

646?000

L 1 7

A Client:
Northland Power UK

. - Limited

Project:
P7592 Spiorad na Mara - Digital Aerial Bird and Marine
Megafauna Surveys

Title: Spatial distribution of Wigeon recorded in August
{ 2022

Scale:
1:226371

29N KRS PM 20.03.2023

UTM |Drawn:| Auth: | Date:

610000 .
Ci\Usersik.steinmetz\OneDrive - Apem Limited\QGIS|7592\QG1S

Figure 10 Distribution of wigeon in the Survey Area during August 2022
Note: Individuals in close proximity may appear overlapping
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Wigeon Flight Direction - August 2022

R
NNW 5 NNE

NW. | -4i5 JNE

SW [T . SE
ssw & ssE
Number of Observations 6
Mean vector 299.355
Length of mean vector (r) 0.999
Rayleigh Test (Z) 5.984
Rayleigh Test (p) <0.001

a. August 202 Survey06)

Figure 11 Summary of flight direction of ~ wigeon during the survey period
Note: Nonsignificant results and months with only 1 or 2 individuals were not recorded



3.1.5 Blacktailed godwit ¢ Limosa limosa

Blacktailed godwitswere recorded in August 2022 during the breeding seasdth anabundance
estimate 0f69[95% CL8, 206] within the Survey Area equating 607 birds/km?(Table15).

In August 2022, all blaeleiled godwits recorded were flying in the northwest of the 10 Ruaifer
(Figure 12, with a significant predominaritight direction ofsouth-southwest Figurel3).

Table 15 Raw counts, abundance and density estimates (bird s per km 2) of black -tailed godwit
in a) Survey Area b) Spiorad na Mara Array Area and c) 10 km Buffer
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Note: Apportioning calculations were carried out, however there was nothing apportioned to this species therefore the
apportioned figures are the same as the original abundance estimates.



APEMScientificFinalReportP0000592¢ March 2022 to February 2024

610|000 SZOPOD 530'000 640?00 650|000
Legend
[ spiorad na Mara Site
s 10 km Buffer
g— ® Black-tailed Godwit
O
8 ®
&
b3
(=3
8
g

646?000

L 1 7

A Client:
Northland Power UK

. - Limited

Project:

P7592 Spiorad na Mara - Digital Aerial Bird and Marine
Megafauna Surveys

Title: Spatial distribution of Black-tailed Godwit recorded
{ in August 2022

Scale: UTM |Drawn:| Auth: | Date:

1:226371 | 29N KRS PM 20.03.2023

610000 .
Ci\Usersik.steinmetz\OneDrive - Apem Limited\QGIS|7592\QG1S

Figure 12 Distribution of black -tailed godwit in the Survey Area during August 2022
Note: Individuals in close proximity may appear overlapping
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Black-tailed Godwit Flight Direction - August 2022
NNW : NNE
RSN SR AN -
WNW I ENE
We -6 4--6--8E
wsw ESE
sw -
ssw . 8 ssE
S
Number of Observations 8
Mean vector 201.407
Length of mean vector (r) 0.998
Rayleigh Test (Z) 7.975
Rayleigh Test (p) <0.001
a. August 202 Survey06)
Figure 13 Summary of flight direction of  black -tailed godwit during the survey period

Note: Nonsignificant results and months with only 1 or 2 individuals were not recorded



3.1.6 Curlew¢ Numenius arquata

Curlewswere recorded in the breeding seasddugust 2022 and May 202and nonbreeding season
(January and November 2023, and February 20Rdak abundance occurredJanuary 202%vith an
estimate 0f69 [95% CL8, 189 within the Survey Area equating to0J.birds/kn? (Table16). Curlews

were primarily recorded in the east of the 10 Buffer near the coastRigurel4, Figurel5, andFigure

17); however, two individuals were recorded flying within the Spiorad na Mara Array Area during the
May 2023 surveywith no significant flight directiofFigurel6).

Table 16 Apportioned abundance and density estimates (bird s per km 2) of curlew in a) Survey
Area b) Spiorad na Mara Array Area and c) 10 km Buffer

-0 { dzNBSeé ! NBI

¢201 € dzyl LILI2Z NI A 2y ¢C201 € FLILRNIAZ2Y

az2yi

Jul22 0 0 0 0 0.00 0.00 137 M C 412 0.14
Aug22 4 34 4 86 0.50 0.04 43 p 111 0.04
Sep22 0 0 0 0 0.00 0.00 17 2 52 0.02
Jan23 8 69 8 189 0.35 0.07 69 y HMp 0.07
May-23 2 17 2 52 0.71 0.02 17 2 52 0.02
Sep23 0 0 0 0 0.00 0.00 43 5 129 0.04
Now23 3 26 3 79 0.58 0.03 26 3 105 0.03
Feb24 2 17 2 51 0.71 0.02 17 2 51 0.02
S |
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Juk22 0 0 0 0 0.00 0.00 136 Mc | 409 0.17
Aug22 4 34 4 85 0.50 0.04 43 p 112 0.05
Sep22 0 0 0 0 0.00 0.00 17 H 51 0.02
Jan23 8 68 8 196 0.35 0.09 68 8 204 0.09
Sep23 0 0 0 0 0.00 0.00 42 5 128 0.05
Now23 3 26 3 78 0.58 0.03 26 3 78 0.03
Feb24 2 17 2 51 0.71 0.02 17 2 51 0.02
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Figure 14 Distribution of curlew in the Survey Area during March to August 2022

Note: Individuals in close proximity may appear overlapping
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Figure 17 Distribution of curlew in the Survey Area during September 2023 to February 2024
Note: Individuals in close proximity may appear overlapping
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Figure 18 Distribution of curlew in the Survey Area during September 2023 to February 2024
Note: Individuals in close proximity may appear overlapping
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3.1.7 Wader species Unidentified

Wader speciesvere recorded irthe breeding season (July and August 202®81July2023) and non
breedingseason $eptember 2022nd September 2023Peak abundance occurredJaly2022 with
an estimate ofl37[95% CL16, 411] within the Survey Area equating th14 birds/kn? (Table17).
Wader speciesvererecordedsolely in the northwest and southeast of the 10km Buffer Z(igure
19to Figure22).

In July2022, there was a significant predominant direction of flight towards #ueith-southeast
(Figure23a). In September 2023here was a significant predominant direction of flight towards the
south-southwest Figure23b)

Table 17 Apportioned abundance and density estimates (bird

s per km ?) of wader species in a)

Survey Area b) Spiorad na Mara Array Area and c) 10 km Buffer
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Juk22 16 137 16 412 0.25 0.14
Aug22 1 9 1 26 <1.00 0.01 o )
Sep22 > 17 > 52 0.71 0.02 None rema.lnlng a_ls all abu_ndance _estlmates
apportioned into specific species.
Juk23 4 35 4 104 0.50 0.04
Sep23 5 43 5 129 0.45 0.04
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Juk22 16 136 16 409 0.25 0.17
Aug22 1 9 1 26 <1.00 0.01
Sep22 2 17 2 51 0.71 0.02
Juk23 4 34 4 137 0.50 0.04
Sep23 5 42 5 128 0.45 0.05

None remaining as all abundance estimates
apportioned into specific species.
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Figure 19 Distribution of wader species in the Survey Area during March 202 2 to August 202 2
Note: Individuals in close proximity may appear overlapping
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Figure 20 Distribution of wader species in the Survey Area during September 202 2 to February 202 3
Note: Individuals in close proximity may appear overlapping
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Figure 21 Distribution of wader species in the Survey Area during March 2023 to August 2023

Note: Individuals in close proximity may appear overlapping
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Wader species Flight Direction - July 2022 Wader species Flight Direction - September 2023
N
NNW 39 NNE NNW '; NNE
hY 225 - Y 3.75 NE
15
WNW ENE WNW ENE
75
W30 225 -15-75 715 —15-22.5 30 E W-5--375p 375 -5 E
7!
WSW - ESE WSW ESE
swW 225 SE SwW SE
ssw = 30 ssg ssw . 9 SSE
S S
Number of Observations 16 | Number of Observations 5
Mean vector 151.274| Mean vector 202.907
Length of mean vector (r) 0.996 | Length of mean vector (r) 0.998
Rayleigh Test (2) 15.887| Rayleigh Test (2) 4.977
Rayleigh Test (p) <0.001| Rayleigh Test (p) 0.001
a.July2022 (Survey b) b. Septemler 2023 (Survey 19)
Figure 23 Summary of flight direction of  wader species during the survey period

Note: Nonsignificant results and months with only 1 or 2 individuals were not recorded




3.1.8 Oystercatcherg Haematopus ostralegus

Oystercatchersvere recorded irthe breeding season (Marchay,and July 2023) and ndoreeding
season (February and December 20E3ak abundance occurredJaly2023with an estimate o#i4
[95% CL5, 130] within the Survey Area equating @05 birds/kn? (Table 18). The oystercatchers
were primarilyfound along the coast, appearing in the sowthkst of the 10 knBuffer in all survey$
Figure24 to Figure26). InMarch and May 2023the oystercatches also occurred further along the
coast in the east of the 10 kBuffer (Figure25).

In May 2023 there wasa significant predominant direction dlight towards the northnorthwest,
respectively Figure27a).

Table 18 Apportioned abundance and density estimates (bird s per km ) of oystercatcher in a)

Survey Area b) Spiorad na Mara Array Area and ¢) 10 km Buffer
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0/ +(00ANR: SadAy 1 Y0
Feb23 2 17 2 51 0.71 0.02 17 2 51 0.02
Mar-23 1 9 1 26 <100 0.01 9 1 26 0.01
May-23 4 35 4 78 0.50 0.04 35 4 95 0.04
Juk23 1 9 1 26 <100 0.01 44 5 130 0.05
Dec23 1 9 1 26 <100 0.01 9 1 26 0.01
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Feb23 2 17 2 51 0.71 0.02 79 2 51 0.02
Mar-23 1 9 1 26 <100 0.01 9 1 26 0.01
May-23 4 34 4 77 0.50 0.04 34 4 94 0.04
Juk23 1 9 1 26 <100 0.01 43 5 163 0.05
Dec23 1 8 1 26 <100 0.01 8 1 26 0.01
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Figure 24 Distribution of oystercatcher in the Survey Area during March 2022 to February 202 3

Note: Individuals in close proximity may appear overlapping
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APEMScientificFinalReportP0000592¢ March 2022 to February 2024

510IDDO SZOIGOO GBQPOO 64qDOG 65()'000

Legend

D Spicrad na Mara Array Area

10 km Buffer
& Oystercatcher (December 2023)
& Oystercatcher (January 2024)

649?000

648?000

647?000

0 5 10 km

L |
Client:
Northland Power UK
Limited

Project:
P7592 Spiorad na Mara - Digital Aerial Bird and Marine
Megafauna Surveys

646?000

Title: Spatial distribution of Oystercatcher recorded from
September 2023 to February 2024

| UTM |Drawn:| Auth: | Date:

Scale:

1:226371 | 29N | VD AF 16.04.2024

610000 620000
Ci\Users\ictonaliOneDrive - Apem Limited\Documents|QGIS_Files 7592 Shawbost:

Figure 26 Distribution of oystercatcher in the Survey Area during September 2023 and February 2024
Note: Individuals in close proximity may appear overlapping
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Oystercatcher Flight Direction - May 2023
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Length of mean vector (r) 0.999
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Rayleigh Test (p) 0.034
a. May 2023(Surveyl5)
Figure 27 Summary of flight direction of  oystercatcher during the survey period

Note: Nonsignificant results and months with only 1 or 2 individuals were not recorded



3.1.9 Rock dove; Columba livia

Rock dovevere recorded irduly 2022 during the breeding seasmsulting inanabundanceestimate

of nine [95% CL1, 26] within the Survey Area equating ®01 birds/km? (Table19). The rock dove
was recorded in the southwest of the 10 WBaffer (Figure28). The individual wasecorded flying,
with no significant flight direction.

Table 19 Raw counts, abundance estimates, lower and upper 95% confidence limits (CL),
coefficient of variation (precision), and density (estimated bird s per km 2) of rock dove
in a) Survey Area b) Spiorad na Mara Array Area and ¢) 10 km Buffer
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Figure 28 Distribution of rock dove in the Survey Area during July 2022
Note: Individuals in close proximity may appear overlapping
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3.1.10 Kittiwake ¢ Rissa tridactyla

Kittiwakeswere recorded in all survey months throughout the yeBeak abundance occurred in
February 2023vith an estimate 013,160 [95% CI2,455, 3,950] within the Survey Area equating to
3.30birds/kn? (Table20). Notably more kittiwakes were recorded in the néareeding season across

both years of surveygarticularlyin Januaryand February 2022s well as February 2028uring the
non-breeding season, they were widely dispersed across the Survey Area, with a notable presence in
the north in October 2022, February 2023, and February ZBRyure30 and Figure32). During the
breeding seasons, kittiwakes predominantly occurred in the southwest of the
10 kmBuffer in May 2022 and May to August 2023, in the south and north in June 2022, and across
the site in July 202@igure29 and Figure31).

Throughout the survey period, kittiwakes displayed varying significant monthly flight trisiotesbly,
during the first year of surveyndividuals flew northeast in May and Jup@22,shifted to southeast

in October and Novembe2022 west in Decembe2022 south in Januarg023 and northwest in
February2023(Figure33a-g). Comparably, in the second year of surveys, kittiwakes flew northeast in
March and May 2023, shifting teastnortheast in June and November 2023, and southeast in
February 2024Kigure33h-1). No significant flightdirection was recorded outside these months.

Table 20 Apportioned abundance and density estimates (bird s per km?) of kittiwake in a)
Survey Area b) Spiorad na Mara Array Area and ¢) 10 km Buffer
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Mar-22 20 171 94 249 0.22 0.18 171 94 266 0.18
Apr-22 36 312 52 763 0.17 0.33 312 68 989 0.33
May-22 39 335 172 | 541 0.16 0.35 335 127 618 0.35
Jun22 30 254 42 509 0.18 0.27 262 31 576 0.27
Juk22 23 198 86 361 0.21 0.21 241 65 515 0.25
Aug22 2 17 2 43 0.71 0.02 30 3 105 0.03
Sep22 16 137 26 318 0.25 0.14 138 16 378 0.14
Oct22 83 725 507 | 970 0.11 0.76 734 455 | 1088 0.77
Now22 69 595 431 | 776 0.12 0.62 598 416 813 0.62
Dec22 15 130 61 209 0.26 0.14 138 61 209 0.14
Jan23 244 2,095 1,734 | 2490 | 0.06 2.19 2,095 1,683 | 2,568 2.19
Feb23 369 3,144 2,624 | 3,706 | 0.05 3.28 3,160 2,455 | 3,950 3.30
Mar-23 146 1,253 618 | 2,163 | 0.08 1.31 1,256 446 | 2,461 1.31
Apr-23 6 52 9 104 0.41 0.05 52 9 122 0.05
May-23 22 190 78 337 0.21 0.20 190 86 328 0.20
Jun23 12 106 27 230 0.29 0.11 109 24 263 0.11
Juk23 21 182 52 399 0.22 0.19 183 35 394 0.19
Aug23 2 17 2 43 0.71 0.02 17 2 51 0.02
Sep23 1 9 1 26 <1.00 0.01 9 1 26 0.01
Oct23 21 182 86 294 0.22 0.19 212 83 423 0.22
Now23 16 140 70 227 0.25 0.15 141 62 238 0.15
Dec23 14 120 60 181 0.27 0.13 129 61 215 0.13
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| Jan24 7 61 17 105 0.38 0.06 67 12 147 0.07
Feb24 284 2,421 1,764 | 3281 | 0.06 2.53 2,470 1,664 | 3,521 2.58
09 LA 2/NJ Rall NNBI> & ! NB I
-t dzyl LIL2 NI A2y ¢2GFf FLILRNIAZ2Y
t NEBOF 5Syai
6/ £000ANR,
Apr-22 3 27 3 64 0.58 0.17 27 3 73 0.17
May-22 4 36 4 98 0.50 0.22 36 4 107 0.22
Juk22 n n n n non i nonn 27 3 81 0.17
Aug22 n n n n non nonn 3 0 12 0.02
Sep22 1 9 1 27 <1.00 0.06 9 1 27 0.06
Oct22 31 282 146 | 437 0.18 1.75 282 109 510 1.75
Now22 21 189 108 | 289 0.22 1.17 189 108 289 1.17
Dec22 5 45 9 100 0.45 0.28 45 9 100 0.28
Jan23 63 567 405 | 756 0.13 3.52 567 378 792 3.52
Feb23 17 152 80 224 0.24 0.94 152 67 268 0.94
Mar-23 25 224 25 610 0.20 1.39 224 29 637 1.39
Apr-23 2 18 2 45 0.71 0.11 18 2 63 0.11
Oct23 2 18 2 45 0.71 0.11 18 2 45 0.11
Now23 4 37 4 82 0.50 0.23 37 4 82 0.23
Dec23 3 27 3 63 0.58 0.17 30 3 72 0.18
Jan24 1 9 1 28 <1.00 0.06 9 1 28 0.06
Feb24 14 125 53 205 0.27 0.78 125 39 240 0.77
O0 mMn 1Y . dzZFFSNJ
dzy' I LILI2 NI A 2y ¢2GFf FLILR2NIAZ2Y
P wl & _ . o ~ . _ . S
azydu / 2dzy | OUYRI t NBOF 5Syar ! odzyRlI 58y &aArie
94aiAY 6/ *UO0ANR:, 9a0GAY 1 YO
Mar-22 20 169 94 254 0.22 0.21 169 93 271 0.21
Apr-22 33 283 34 756 0.17 0.36 283 50 961 0.35
May-22 35 298 136 | 485 0.17 0.37 298 115 545 0.37
Jun22 30 253 51 573 0.18 0.32 261 31 606 0.33
Juk22 23 19 85 341 0.21 0.24 213 62 434 0.27
Aug22 2 17 2 43 0.71 0.02 27 3 78 0.03
Sep22 15 128 26 298 0.26 0.16 128 15 324 0.16
Oct22 52 451 303 | 624 0.14 0.57 457 261 705 0.57
Now22 48 410 273 | 555 0.14 0.51 412 267 598 0.52
Dec22 10 86 34 147 0.32 0.11 86 34 138 0.11
Jan23 181 1,540 1,225 | 1,855 | 0.07 1.93 1,540 1,166 | 1,948 1.93
Feb23 352 2,971 2,447 | 3519 | 0.05 3.73 2,986 2,348 | 3734 3.74
Mar-23 121 1,029 476 | 1,829 | 0.09 1.29 1,032 363 | 2152 1.29
Apr-23 4 34 4 86 0.50 0.04 34 4 78 0.04
May-23 22 188 77 324 0.21 0.24 188 68 324 0.24
Jun23 12 105 26 219 0.29 0.13 108 24 261 0.14
Juk23 21 180 34 404 0.22 0.23 181 35 407 0.23
Aug23 2 17 2 42 0.71 0.02 17 2 42 0.02




Sep23 1 8 1 26 <1.00 0.01 8 1 26 0.01
Oct23 19 163 69 266 0.23 0.20 192 65 385 0.24
Now23 12 104 52 164 0.29 0.13 105 44 177 0.13
Dec23 11 94 43 162 0.30 0.12 101 35 175 0.13
Jan24 6 52 17 95 0.41 0.07 58 12 128 0.07
Feb24 270 2,282 1,614 | 3,076 0.06 2.86 2,330 1,548 | 3,340 2.92
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Figure 29 Distribution of kittiwake in the Survey Area during March 2022 to August 2022

Note: Individuals in close proximity may appear overlapping
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Figure 30 Distribution of kittiwake in the Survey Area during September 2022 to February 2023
Note: Individuals in close proximity may appear overlapping









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































