y /“_ =

‘ ‘ 7\ DOCUMENT NUMBER: HPOO | 26-703-04
] D E]C '-.[\_weStZ.- of Orkney DATE: 31 January 2024
\__/ Windfarm

AERIAL SURVEYING LIMITED ISSUE: 4

Digital video aerial surveys of seabirds
and marine mammals at West of
Orkney Windfarm:
27-Month Report
July 2020 to September 2022

I

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL | OF 231



)
DOCUMENT NUMBER: HP00126-703-04
] D Ef Of orkney DATE: 31 January 2024
| J , Windfarm :
AERIAL SURVEYING LIMITED ISSUE: 4
Authorisations
Redacted
Mairi Semple 24/02/2023
Prepared by Redacted
Laura Mathews 24/02/2023
Redacted
Checked by Jaz Harker 02/03/2023
Redacted
Glen Tyler 04/03/2023
Approved by
Redacted
Kelly Macleod 06/03/2023

Distribution List

Jack Farnham OWPL jack farnham@westoforkney.com

Document History

Draft vl 10/03/2023 First draft for Client review
Draft v2 09/06/2023 Second draft for Client review
Draft v3 04/07/2023 Third draft for Client review
Draft v4 31/01/2024 Final for Client review

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL 2 OF 231



: x//_h\ DOCUMENT NUMBER: HP00126-703-04
|I-II : - -
] D er I\[:_weSt___.-"Of orkney DATE: 31 January 2024
{ \ Windfarm

(]

AERIAL SURVEYING LIMITED ISSUE: 4

Contents

Executive summary 15
I INErOAUCLION ...t sans 17
2 MEhOdS....c.eieiciceereeceere s sensessesssssessesaesasense 19
2.1 SUPVEY flIGNLS oot niesesssesessessessessesasessesssnaecs 19
22 DAS area adjustment 20
23 Data review and object detection 23
24 Object identification 23
25 FiNal ProCesSing ......ccccecucecemnercenirnerceesesessesesessesessesssessesessens 24
2.6 Data @NaYSiS.....ccuceueucecemerceneimereesesessessesesessesessesssesessesssesesssscss 24
2.6.1 Data treatMENT ... ...cceeemcecenemerncesemessersesessessessessesssesessesssessesesscss 24
26.2 Population estimates 25
2,63 Auvailability bias 25
264 Distribution mapping 27
2.6.5 Flight direction of SEabirds .........ccecncencenerneeceeneeenensesensessesessessessessens 28
3 RESUILS.....oeueieceeniiercenerercenesesenaesessessseaessesssessesscsasenses 29
3.1 SUPVEY EffOIt.uccuciuciceeiicecirirereentiescesessesersessessesssessesessssssessessseanes 29
32 Survey results 34
3.3 Distribution patterns and seasonal abundance 51
3.3.1 All bird species 54
332 KIEEIWAKE «..cceeveneeceenercenenerceaenesensesessesseasessessessessesssenses 58
3.33 Great black-backed GUIL...........ceiueeciececeerceeeereeseesessessesensesesesasens 67
3.34 GUIlIEMOL cecereeeemreecmerceeciaeresenseressessesessesssessesassssessessesasense 76
3.35 Razorbill 85
3.3.6 Puffin 94
3.3.7 Fulmar 103

3.3.8 GANNEL ottt bbb s ssssasasenes 11

3.39 Less abundant bird SPECIES ........ccuucwueuceecemercencenereencrnenerseesensessensessessesssessessessens 120
3.3.10 Unidentified bird SPECIES........ccuvuevceuremercenerercimerereraerensseaessessesessesssessessessens 126
3.3.11 All non-avian animals 134
3.3.12 Harbour porpoise 139
3.3.13  White-beaked dolphin 146
3.3.14 Less abundant non-avian animal SPECIES.........cwweeucemerrerncememerensessesensessessensessessesssesscssssanes 152
3.3.15 Unidentified NON-avian aniMalS...........oecceeuneerenerneesemerensesesessesessessesessessessessessessessssssessessssssessesans 157

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL 3 OF 231



=

\ DATE: 31 January 2024

4 Windfarm

AERIAL SURVEYING LIMITED ISSUE: 4

'l D e‘r _fwest"ﬁ,lof Orkney DOCUMENT NUMBER: HP00126-703-04

3.3.16 Anthropogenic activity 162
4 Discussion 166
5 Conclusions 169
6 REFEIENCES .....oueeeerieinerceeieieeceesceeeseseseesesessssaesesaseases 170
Appendix |: Density and popuUlation ESTIMALES...........ccuueueeceuereecemersernermeressessessesssesesesssessessessssanes 173

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL 4 OF 23



‘ ‘ / DOCUMENT NUMBER: HPOO | 26-703-04
] D E]C '\[\_weSt__..-’Of ?V'.'kney DATE: 31 January 2024
\__/ indfarm

AERIAL SURVEYING LIMITED ISSUE: 4

Figures
Figure | WOW survey design with 4km buffer and 2km-spaced transects flown between July
2020 - January 2021 and February 2021 - September 2022 ...... 21
Figure 2 WOW Survey Area with site revisions February 2021 - September 2022.................. 22
Figure 3 Flight pattern for surveys flown between July 2020 and June 202| over the WOW
SUIVEY AICQ .uceucrucereranesrmsesesesestssessesstssesstasesssssessessessessssssssessssessssessesesesstsssstsssssssssesssssessesses 31
Figure 4 Flight pattern for surveys flown between July 2021 and June 2022 over the WOW
SUIVEY AI'CQ cucecvreuceecereaerscsseacesesseaesstasesesstssescsstasssssstassssstasssssstasssssstnsssssseassssssencssssesessasenessasescsesas 32
Figure 5 Flight pattern for surveys flown between July and September 2022 over the WOW
SUIVEY AICQ .uceuiruneneranesesesessesesstssessesstssesstssesssssessessessessssssssssssssessssessesesestsessssssssssssessessessesses 33
Figure 6 Total number of birds recorded between July 2020 and September 2022 in the WOW
survey area (change in colour indicates the change in survey year).........ccoucevvecuunce. 54
Figure 7 Density of all birds (number/km?) and number of detections per segment in the WOW
survey area between July 2020 and June 2021............ 55
Figure 8 Density of all birds (number/km?) and number of detections per segment in the WOW
survey area between July 2021 and June 2022........ 56
Figure 9 Density of all birds (number/km?) and number of detections per segment in the WOW
survey area between July and September 2022.................. 57
Figure 10 Number of kittiwakes recorded between July 2020 and September 2022 in the WOW
survey area (change in colour indicates the change in survey year).......ccccocoeeevevcnecence. 58
Figure 11 Kittiwake density estimates, with 95% lower and upper confidence limits, in the WOW
survey area between July 2020 and September 2022.................... 59
Figure 12 Density of kittiwakes (number/km?) and number of detections per segment in the
WOW survey area between July 2020 and June 2021................ 63
Figure 13 Density of kittiwakes (number/km?) and number of detections per segment in the
WOW survey area between July 2021 and June 2022.................... 64
Figure 14 Density of kittiwakes (number/km?) and number of detections per segment in the
WOW survey area between July and September 2022. ............ 65
Figure 15 Summarised direction of movement of flying kittiwakes in the WOW survey area
between July 2020 and September 2022 ........ .66
Figure 16 Number of great black-backed gulls recorded between July 2020 and September 2022
in the WOW survey area (change in colour indicates the change in survey year).....67
Figure 17 Great black-backed gull density estimates, with 95% lower and upper confidence limits,
in the WOW survey area between July 2020 and September 2022..........cocvevveurecneee. 68
Figure 18 Density of great black-backed gulls (number/km?) and number of detections per
SEEMENT N TE et sse s ssease s essesseseessessessessessssessssssssesssssesssssessssse 72
Figure 19 Density of great black-backed gulls (number/km?) and number of detections per
segment in the WOW survey area between July 2021 and June 2022.............ccccoeuueee.. 73

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL 5 OF 231



‘ ‘ / DOCUMENT NUMBER: HPOO | 26-703-04
] D E]C '\[\_weSt__..-’Of ?V'.'kney DATE: 31 January 2024
\__/ indfarm

AERIAL SURVEYING LIMITED ISSUE: 4

Figure 20 Detections of great black-backed gulls in the WOW survey area between July and
SEPLEMDBEI 2022.......coeeeeenenererreneereneeseseeseseesesseeseessssesssssessessessessessesstssessssssssesssssesssssessesses 74
Figure 21 Summarised direction of movement of flying great black-backed gulls in the WOW
survey area between July 2020 and September 2022.................. 75
Figure 22 Number of guillemots recorded between July 2020 and September 2022 in the WOW
survey area (change in colour indicates the change in survey year).......cccocoeeevevcnecenee. 76
Figure 23 Guillemot absolute density estimates, with 95% lower and upper confidence limits, in
the WOW survey area between July 2020 and September 2022...........cccocvvvveeveureeecnnee 77
Figure 24 Density of guillemots (number/km?) and number of detections per segment in the
WOW survey area between July 2020 and June 2021................ 8l
Figure 25 Density of guillemots (number/km?) and number of detections per segment in the
WOW survey area between July 2021 and June 2022.................... 82
Figure 26 Density of guillemots (number/km?) and number of detections per segment in the
WOW survey area between July and September 2022. ............ 83
Figure 27 Summarised direction of movement of flying guillemots in the WOW survey area
between July 2020 and September 2022 ........ .84
Figure 28 Number of razorbills recorded between July 2020 and September 2022 in the WOW
survey area (change in colour indicates the change in survey year).......cccocoeeevevcnecence. 85
Figure 29 Razorbill absolute density estimates, with 95% lower and upper confidence limits, in
the WOW survey area between July 2020 and September 2022...........ccocvevevvcereeceneee 86
Figure 30 Density of razorbills (number/km?) and number of detections per segment in the
WOW survey area between July 2020 and June 2021................ 90
Figure 31 Density of razorbills (number/km?) and number of detections per segment in the
WOW survey area between July 2021 and June 2022.................... 9l
Figure 32 Density of razorbills (number/km?) and number of detections per segment in the
WOW survey area between July and September 2022. ............ 92
Figure 33 Summarised direction of movement of flying razorbills in the WOW survey area
between July 2020 and September 2022 ........ .93
Figure 34 Number of puffins recorded between July 2020 and September 2022 in the WOW
survey area (change in colour indicates the change in survey year).......ccccocoeevvevcnecence. 94
Figure 35 Puffin absolute density estimates, with 95% lower and upper confidence limits, in the
WOW survey area between July 2020 and September 2022... 95
Figure 36 Density of puffins (number/km?) and number of detections per segment in the WOW
survey area between July 2020 and June 2021 ........ 99
Figure 37 Density of puffins (number/km?) and number of detections per segment in the WOW
survey area between July 2021 and June 2022............ 100
Figure 38 Density of puffins (number/km?) and number of detections per segment in the WOW
survey area between July and September 2022.................. 101

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL 6 OF 231



‘ ‘ / DOCUMENT NUMBER: HPOO | 26-703-04
] D E]C '\[\_weSt__..-’Of ?V'.'kney DATE: 31 January 2024
\__/ indfarm

AERIAL SURVEYING LIMITED ISSUE: 4

Figure 39 Summarised direction of movement of flying puffins in the WOW survey area between
July 2020 and September 2022..........cceveeneeneeneeeeeeeneseeessesessesssssessessessessessessessessessesses 102
Figure 40 Number of fulmars recorded between July 2020 and September 2022 in the WOW
survey area (change in colour indicates the change in survey year)........c.cccecneenee 103
Figure 41 Fulmar density estimates, with 95% lower and upper confidence limits, in the WOW
survey area between July 2020 and September 2022...................... 104
Figure 42 Density of fulmars (number/km?) and number of detections per segment in the WOW
survey area between July 2020 and June 2021........ 107
Figure 43 Density of fulmars (number/km?) and number of detections per segment in the WOW
survey area between July 2021 and June 2022........ 108
Figure 44 Density of fulmars (number/km?) and number of detections per segment in the WOW
survey area between July and September 2022....................... 109
Figure 45 Summarised direction of movement of flying fulmars in the WOW survey area between
July 2020 and September 2022..........ccceveveeneenereeceeeeeseeensesessesssssessessessessessessessessessesses 110
Figure 46 Number of gannets recorded between July 2020 and September 2022 in the WOW
survey area (change in colour indicates the change in survey year)..........ccccenee I
Figure 47 Gannet density estimates, with 95% lower and upper confidence limits, in the WOW
survey area between July 2020 and September 2022...................... 112
Figure 48 Density of gannets (number/km?) and number of detections per segment in the WOW
survey area between July 2020 and June 2021........ 116
Figure 49 Density of gannets (number/km?) and number of detections per segment in the WOW
survey area between July 2021 and June 2022........ 17
Figure 50 Density of gannets (number/km?) and number of detections per segment in the WOW
survey area between July and September 2022....................... 118
Figure 51 Summarised direction of movement of flying gannets in the WOW survey area
between July 2020 and September 2022 ........ 119
Figure 52 Numbers of less abundant bird species recorded within the WOW survey area
between July 2020 and JUNE 202 | .......ccueececeeiceececeeeeeeenensenessessessessessessessessessessesseenes 121
Figure 53 Numbers of less abundant bird species recorded within the WOW survey area
between July 2021 and September 2022 ............ ..122
Figure 54 Detections of less abundant bird species in the WOW survey area between July 2020
AN JUNE 202 | et ssesseesssesesssensessessessessessessessssssssesssssessessesses 123
Figure 55 Detections of less abundant bird species in the WOW survey area between July 2021
AN JUNE 2022 ....ueeeerenenerreseesesessessessese s sseesessessssessessessessssesssssesssssssesasaesssssesaces 124
Figure 56 Detections of less abundant bird species in the WOW survey area between July 202
aNd SEPLEMDBEr 2022........cocecererecireeeereseeeseaseessessesessessee et sseasese st ase st ese st asasesecas 125
Figure 57 Number of unidentified birds, assigned to species group, recorded within the WOW
survey area between July 2020 and June 2021. For clarity, unidentified auk species are
PresSented SEPArALElY.......ccvvcueeurirceriericeeireeitisicie et ssese st sseas et st aseseseeas 127

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL 7 OF 231



‘ ‘ / DOCUMENT NUMBER: HP0O26-703-04
] D E]C '\[\_weSt__..-’Of ?V'.'kney DATE: 31 January 2024
\__/ indfarm

AERIAL SURVEYING LIMITED ISSUE: 4

Figure 58 Number of unidentified birds, assigned to species group, recorded within the WOW
survey area between July 2021 and September 2022. For clarity, unidentified auk
species are presented SEPArately. ... vt sseaseseseens 128
Figure 59 Number of unidentified auk species, recorded within the WOW survey area between
July 2020 and JUne 2021 ...ttt sasesse s 129
Figure 60 Number of unidentified auk species, recorded within the WOW survey area between
July 2021 and September 2022..........ceeereeneeneeeeeeeeneseesesesessessessessessessessessessessessessesses 130
Figure 61 Detections of unidentified birds, assigned to species group in the WOW survey area
between July 2020 and June 202 | ... eerercerereceeteencrseeereseeaeesesseeesesseessesessssessesessens 131
Figure 62 Detections of unidentified birds, assigned to species group in the WOW survey area
between July 2021 and JUNe 2022.........cceieeneeeeeeceeeeeeeenseessesssssensessessessessessessesssenes 132
Figure 63 Detections of unidentified birds, assigned to species group in the WOW survey area
between July 2021 and September 2022. ....... 133
Figure 64 Total number of non-avian animals recorded in the WOW survey area, between July

2020 and September 2022 (change in colour indicates the change in survey year).. |34

Figure 65 Density of all non-avian animals (number/km?) and number of detections per segment
in the WOW survey area between July 2020 and June 2021 ......c.cvevevervencrncenceneennenne 136
Figure 66 Density of all non-avian animals (number/km?) and number of detections per segment
in the WOW survey area between July 2021 and June 2022. .........ocveveveeveeveeneereennenne 137
Figure 67 Density of all non-avian animals (number/km?) and number of detections per segment
in the WOW survey area between July and September 2022...........ccccocveuvenenrererncnenee 138
Figure 68 Number of harbour porpoise recorded between July 2020 and September 2022 in the
WOW survey area (change in colour indicates the change in survey year) ............... 139
Figure 69 Harbour porpoise absolute density estimates, with 95% lower and upper confidence
limits, in the WOW survey area between July 2020 and September 2022................. 140
Figure 70 Density of harbour porpoise (number/km?) and number of detections per segment in
the WOW survey area between July 2020 and June 2021............ 143
Figure 71 Density of harbour porpoise (number/km?) and number of detections per segment in
the WOW survey area between July 2021 and June 2022........ 144
Figure 72 Detections of harbour porpoises in the WOW survey area between July and
SEPLEMDEI 2022.......coeirereneeerrereerereeseseesese s esessessssessessessessessesssssessssssssesssssessessesses 145
Figure 73 Number of white-beaked dolphins recorded between July 2020 and September 2022
in the WOW survey area (change in colour indicates the change in survey year)...146
Figure 74 White-beaked dolphin density estimates, with 95% lower and upper confidence limits,
in the WOW survey area between July 2020 and September 2022...........cccoevevveuneenne 147
Figure 75 Detections of white beaked dolphins in the WOW survey area between July 2020 and
JUNE 2021 et 149
Figure 76 Density of white-beaked dolphins (number/km?) and number of detections per
segment in the WOW survey area between July 2021 and June 2022......................... 150

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL 8 OF 231



‘ ‘ / DOCUMENT NUMBER: HPOO | 26-703-04
] D E]C '\[\_weSt__..-’Of ?V'.'kney DATE: 31 January 2024
\__/ indfarm

AERIAL SURVEYING LIMITED ISSUE: 4

Figure 77 Detections of white-beaked dolphins in the WOW survey area between July and
SEPLEMDEI 2022.......cuererenenerereererseeseieesese s sseesesessssessessessessessesssssessssssssesssssessessesses 151
Figure 78 Number of less abundant non-avian animals recorded within the WOW survey area
between July 2020 and June 2021.................... 152
Figure 79 Number of less abundant non-avian animals recorded within the WOW survey area
between July 2021 and September 2022 ...................... 153
Figure 80 Detections of less abundant non-avian animal species in the WOW survey area
between July 2020 and JUNE 202 |.......cceeeeeveeeieerceceeeeeeenenesensesssssessessessessessessessesseenes 154
Figure 81 Detections of less abundant non-avian animal species in the WOW survey area
between July 2021 and JUNe 2022........ceeinerneeceeeeeeneeeesensenessesssssessessessessessessessesssenes 155
Figure 82 Detections of less abundant non-avian animal species in the WOW survey area
between July and September 2022..........cccvcnrenceninencrneeenenseeeseneeeseseee e ssenseseseens 156
Figure 83 Number of unidentified non-avian animals recorded within the WOW survey area
between July 2020 and June 2021..................... 157
Figure 84 Number of unidentified non-avian animals recorded within the WOW survey area
between July 2021 and September 2022 .................... 158
Figure 85 Detections of unidentified non-avian animal species in the WOW survey area between
July 2020 and JUN@ 202 1 ... meecreectrenrecesesseeeseseessesseessesseessesseessessasessensesessensesesecas 159
Figure 86 Detections of unidentified non-avian animal species in the WOWV survey area between
July 2021 and June 2022..........coeiiiieercei s sasense i 160
Figure 87 Detections of unidentified non-avian animal species in the WOWV survey area between
July and September 2022. ...t ssessesse s s ssesases 161
Figure 88 Number of vessels and anthropogenic objects recorded within the WOW survey area
between July 2020 and September 2022 ............ ..162
Figure 89 Detections of anthropogenic activity within the WOW survey area between July 2020
AN JUNE 202 |1 ettt s s sseesessesesssessessessessesessessessssssssesssasessessesaes 163
Figure 90 Detections of anthropogenic activity within the WOW survey area between July 2021
AN JUNE 2022 ....ueeeerenenenresesseseesesessese s ssessssssessssensessessesstsesssssessssssasesasssesssssesaees 164
Figure 91 Detections of anthropogenic activity within the WOW survey area between July and
SEPLEMDEr 2022ttt sttt sttt st sttt seas 165

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL 9 OF 231



‘ ‘ / DOCUMENT NUMBER: HP0O26-703-04
] D E]C '\[\_weSt__..-’Of ?V'.'kney DATE: 31 January 2024
\__/ indfarm

AERIAL SURVEYING LIMITED ISSUE: 4

Tables

Table | Correction factors used to account for availability bias for harbour porpoise at
different times of the year and at different times of the day (after Teilmann et al., 201 3)

Table 2 Survey effort across the WOW survey area between July 2020 and September 2022

Table 3 WOW survey identification rates for birds and non-avian animals between July 2020

Table 4 Number of objects detected during each survey assigned to species level for Year | in
the WOW survey area between July 2020 and June 2021. Survey dates presented in
TADIE 3.t esess ettt et 36

Table 5 Number of objects detected during each survey assigned to species level for Year 2 in
the WOW survey area between July 2021 and June 2022. Survey dates presented in
TADIE 3.t esess ettt et 39

Table 6 Number of objects detected during each survey assigned to species level in the WOW
survey area between July and September 2022. Survey dates presented in Table 3...42

Table 7 Number of objects with no species ID detected during each survey assigned to species
group in Year | in the WOW survey area between July 2020 and June 2021. Survey
dates presented in Table ... ccnccceeeeeeeenseseessessesessesstssessessessessessessessessesses 45
Table 8 Number of objects with no species ID detected during each survey assigned to species
group in Year 2 in the WOW survey area between July 2020 and June 2021. Survey
dates presented in Table ... ccnccceeeeeeeeneseessessesessesstssessessessessessessessessesnes 47
Table 9 Number of objects with no species ID detected during each survey assigned to species
group in the WOW survey area between July and September 2022. Survey dates
Presented iN Table 3. ...t eseeseesessesessessessessssesssssessesssssessesseses 49
Table 10 Terms used in pOPUIAtioN ANAlYSIS........ccveeeuremrerceremnecerenicereeeerereeeseaeeesesseesseaseessessesesens 52
Table |1 Seasonality for the presented key seabird species (based on Furness, 2015 and
NatureSCot, 2020) .......cocueueerereeneneeremeemersenesseseesessessessessessesseessesessessessessssesssssessesssssessessessees 53
Table 8 Dead birds recorded during the survey period.......... 54
Table 12 Density and population estimates of kittiwake in the WOW survey area between July
2020 and September 2022 .........c.cereeeerereereeeeeneeeasenseeseessessessessesessesstssesssssessesssssesessessesas 60
Table 13 Summary of kittiwake ages in the WOW survey area between July 2020 and September
2022 .ot 6l
Table 14 Summary of kittiwake behaviours in the WOW survey area between July 2020 and
SEPLEMDEr 2022.......ceeeeeeereceeereee et ess e ss st ss e et seeas 62
Table I5 Density and population estimates of great black-backed gulls in the WOW survey area
between July 2020 and September 2022 ........ .69
Table 16 Summary of great black-backed gull ages in the WOW survey area between July 2020
aNd SEPLEMDBEr 2022........cveeeerereereneerereesenceessenseesessseseesessessessesessesssssesssssssssssssesessessesses 70

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL 10 OF 231



‘ ‘ / DOCUMENT NUMBER: HPOO | 26-703-04
] D E]C '\[\_weSt__..-’Of ?V'.'kney DATE: 31 January 2024
\__/ indfarm

AERIAL SURVEYING LIMITED ISSUE: 4

Table 17 Summary of great black-backed gull behaviours in the WOW survey area between July
2020 and September 2022 .........cocereeeererreererceereeseaseeseeseessessessessessessesstssesssssessessssessesessesnes 71
Table 18 Absolute monthly density and population estimates for guillemot in the WOW survey
area between July 2020 and September 2022, accounting for the potential number of
birds estimated as being unavailable for detection...........cccccecuuc.... 78
Table 19 Summary of guillemot behaviours in the WOW survey area between July 2020 and
SEPLEMDBEI 2022.......cueieenenerereneereneaeseesesesessesseesessesssessesessesessesssssesssssssesssssessessessesses 80
Table 20 Absolute monthly density and population estimates for razorbill in the WOW survey
area between July 2020 and September 2022, accounting for the potential number of
birds estimated as being unavailable for detection...........cccccecuuc.... 87
Table 21 Summary of razorbill behaviours in the WOW survey area between July 2020 and
SEPLEMDEr 2022.......oeeeeeeericeeereee et ss s ss st ss et e seas 89
Table 22 Absolute monthly density and population estimates for puffin in the WOW survey area
between July 2020 and September 2022, accounting for the potential number of birds
estimated as being unavailable for detection................. 96
Table 23 Summary of puffin behaviours in the WOW survey area between July 2020 and
SEPLEMDBEr 2022.......coeeemenerenrereereneeeseeseseesessesseesesssesessessessessessessesssssessssssssesssssesssssessesses 98
Table 24 Density and population estimates of fulmars in the WOW survey area between July
2020 and September 2022 ........ccvevereerceeererenenenseeeesseseessessesessesssssesssssesssssssesessessesesaees 105
Table 25 Summary of fulmar behaviours in the WOW survey area between July 2020 and
SEPLEMDEr 2022......oeeeecererecererecereseeesesee sttt sttt st st seas 106
Table 26 Density and population estimates of gannets in the WOW survey area between July
2020 and September 2022 .........ccvrereenceeerereeereneeeesseseessessesessesstssesstssesssssssesessessessesaces 113
Table 27 Summary of gannet ages in the WOW survey area between July 2020 and September
2022 ettt et b s bbb b b b e s s bebeneasas et esesereaennas 114
Table 28 Summary of gannet behaviours in the WOW survey area between July 2020 and
SEPLEMDEr 2022.......oeeeeecreeetrenreceresee ettt sttt st ettt seas 115
Table 29 Summary of surfacing behaviour for all non-avian animals in the WOW survey area
between July 2020 and September 2022 ........ 135
Table 30 Relative and absolute monthly density and population estimates for harbour porpoise
in the WOW survey area between July 2020 and September 2022, accounting for
animals estimated as unavailable for detection................... 141
Table 31 Density and population estimates of white-beaked dolphins in the WOW survey area
between July 2020 and September 2022 ........ 148
Table 32 Density and population estimates of species groups in the WOW survey area during
Survey | on 22 July 2020 ...ttt seeasaseseens 174
Table 33 Density and population estimates of species in the WOW survey area during Survey |
ON 22 JUIY 2020...ccuiieeeereennenerrereeseseesesessessessersessesssssesessessessessessessesssssessssssssesssssessessessees 175
Table 34 Density and population estimates of species groups in the WOW survey area during
Survey 2 on 06 AUZUSE 2020.........coverereereeeererenerenseeeeseseesessesessessessessessesssssessessessessessesses 176

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL |l OF 231



‘ ‘ / DOCUMENT NUMBER: HPOO | 26-703-04
] D E]C '\[\_weSt__..-’Of ?V'.'kney DATE: 31 January 2024
\__/ indfarm

AERIAL SURVEYING LIMITED ISSUE: 4

Table 35 Density and population estimates of species in the WOW survey area during Survey 2
ON 06 AUGUST 2020......ccemerieenerereerereeseneesesesersesseeseessesesssessessessessessesssssessssssssessessessessessees 178
Table 36 Density and population estimates of species groups in the WOW survey area during
Survey 3 on 24 September 2020...........cocveerernerneereeneeneeenensenensessessessessesssssessesessessessesaes 179
Table 37 Density and population estimates of species in the WOW survey area during Survey 3
0N 24 September 2020........c.ocrcrereeeerenecereneseereneeesessee ettt st seeasaseseens 180
Table 38 Density and population estimates of species groups in the WOW survey area during
Survey 4 on 22 October 2020.........ocveveeeerernererneeeeeeeeseeseseessessessessessessesssssessessessessessessees 181
Table 39 Density and population estimates of species in the WOW survey area during Survey 4
ON 22 OCtODEr 2020ttt s s b senens 182
Table 40 Density and population estimates of species groups in the WOW survey area during
Survey 5 on 28 November 2020..........c.cocrereveerenencereneneeremsencesessesessesesessessesessessescssensescssens 183
Table 41 Density and population estimates of species in the WOW survey area during Survey 5
0N 28 NOVEMDEE 2020........oeeeeeetcceeee ettt se s s s s sesssssssnsssssssnnns 184
Table 42 Density and population estimates of species groups in the WOW survey area during
Survey 6 on |5 December 2020..........cocieeenerneeneenneeeeenenensessessensessessessessessessessessessees 185
Table 43 Density and population estimates of species in the WOW survey area during Survey 6
ON |5 DECEMDBEI 2020 ...ttt s e se s setssessesessssenesensssens 186
Table 44 Density and population estimates of species groups in the WOW survey area during
Survey 7 on 04 January 2021 .......ccencneenerneeeeeeeeeeessessessessessessessessessessessessessessesses 187
Table 45 Density and population estimates of species in the WOW survey area during Survey 7
ON 04 JaNUANY 202 ... enseeseeseessessssessessesessessessessessssssssessessessessesses 188
Table 46 Density and population estimates of species groups in the WOW survey area during
Survey 8 on 27 February 2021 ........eencneneeneneeenensenessesseessesseessessesessessessssensesessens 189
Table 47 Density and population estimates of species in the WOW survey area during Survey 8
ON 27 FEDIUAIY 2021 ....eceeeeeeeereeerereeseieeenenereeseeseseseessessessessessessesssssessssssssessessessessesses 190
Table 48 Density and population estimates of species groups in the WOW survey area during
SUPVEY 9 0N 15 March 2021 ......ccccereeeneeeeeeeeseessessesessessessessessesssssessessessessessesses 191
Table 49 Density and population estimates of species in the WOW survey area during Survey 9
ON IS5 MAFCR 2021 ettt ettt se s st e e e se st se e senessens 192
Table 50 Density and population estimates of species groups in the WOW survey area during
SUrvey 10 0N 21 APFil 2021 ... eeeeeeeceeercieecneeeeeeneeseessessesessessessessessessessessessessessessessees 193
Table 51 Density and population estimates of species in the WOW survey area during Survey
1O ON 21 APFIl 202 | ..ot aseseesesessessessessesstssessssssssesssssesssssessesseses 194
Table 52 Density and population estimates of species groups in the WOW survey area during
Survey 11 on 20 May 202 | .......ereeerererenereeereseseesesseessesseessessesessessaessessessssensescsens 195
Table 53 Density and population estimates of species in the WOW survey area during Survey
I 0N 20 MY 202 | ..c.oeeeeeeneireeeeneeneneeese s ssessesesessessessessesstssesssssessssssssesssssessessesss 196

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL 12 OF 231



‘ ‘ / DOCUMENT NUMBER: HPOO | 26-703-04
] D E]C '\[\_weSt__..-’Of ?V'.'kney DATE: 31 January 2024
\__/ indfarm

AERIAL SURVEYING LIMITED ISSUE: 4

Table 54 Density and population estimates of species groups in the WOW survey area during
SUrvey 120N 1 JUNE 2021 ....eeeccreiecreeeeeeseeseessessesessessessessessessessessesssssessessessees 197
Table 55 Density and population estimates of species in the WOW survey area during Survey
12 0N 11 JUNE 2021 ..ottt asesensesessessessessesssssesssssessesssssesssssessesseses 198
Table 56 Density and population estimates of species groups in the WOW survey area during
SUPVEY 13 0N 02 JULY 2021 et ssesseessesesessessesessessessssensescsnens 199
Table 57 Density and population estimates of species in the WOW survey area during Survey
130N 02 JUIY 202 .cueeeeeereerereeeieeseneeense e asesensesessessessessesssssesssssessessessesssssessesseses 200
Table 58 Density and population estimates of species groups in the WOW survey area during
SUrvey 14 0N 30 AUGUSE 2021 ......ceeececececeereeeneeeeeeneseesessesessessessessessesssssessessessessessessees 201
Table 59 Density and population estimates of species in the WOW survey area during Survey
14 0N 30 AUGUSE 2021 ..ccnmreeecereecereeecereeeeesseaeesesseseesesseaetessesstsessesessesseasasesseasssesseasssenne 203
Table 60 Density and population estimates of species groups in the WOW survey area during
Survey |5 0n 08 September 2021 ........cccecrneeneeeeeeeeneenessessessensessessessessessessessessesses 205
Table 61 Density and population estimates of species in the WOW survey area during Survey
15 0N 08 September 2021 ......c.ceeeeeeeeieercrcicreneeeeeeseesenessessesessesssssessessessessessessessessesseses 206
Table 62 Density and population estimates of species groups in the WOW survey area during
Survey 16 on 12 October 2021 ... rcnereererereneseeireseseesessesessessesessessesessensescseens 207
Table 63 Density and population estimates of species in the WOW survey area during Survey
16 0N 12 OCLODEE 2021 ...ttt se s b s s s s s senenes 209
Table 64 Density and population estimates of species groups in the WOW survey area during
Survey |7 on |5 November 2021 ......eeeeeenseensessessessessessessessessessessessessees 210
Table 65 Density and population estimates of species in the WOW survey area during Survey
17 0N 15 NOVEMDBEE 2021 ...ttt s et e et e et e esenessens 211
Table 66 Density and population estimates of species groups in the WOW survey area during
Survey 18 on 28 December 202 | .......eeceneeeereeeeeensesensessessessessessesessessessessessessees 212
Table 67 Density and population estimates of species in the WOW survey area during Survey
18 0N 28 DECEMDEr 2021 ...ttt s nenen 213
Table 68 Density and population estimates of species groups in the WOW survey area during
Survey 19 on 18 February 2022........ e crereerenecneseciseseseesesseessessesessessessssensescssens 214
Table 69 Density and population estimates of species in the WOW survey area during Survey
19 0N 18 FEbruary 2022..........eeveeeereeeerereeeeeeeeeeneeseesessessessessessesssssessessessessessessessessessesss 215
Table 70 Density and population estimates of species groups in the WOW survey area during
Survey 20 on 26 February 2022........ceeneeeeeeeeeeeneneesessessessensessessessessessessessessesses 216
Table 71 Density and population estimates of species in the WOW survey area during Survey
20 0N 26 FEbruary 2022........uecevereeeerenecerenneseerenneeesessessesesseessessessssessessssensesesssssescssensescscas 217
Table 72 Density and population estimates of species groups in the WOW survey area during
Survey 21 on |1 March 2022........ceceeeeeeeeeeenensesessessessessessesssssessessessessessessees 218

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL 13 OF 231



‘ ‘ / DOCUMENT NUMBER: HPOO | 26-703-04
] D E]C '\[\_weSt__..-’Of ?V'.'kney DATE: 31 January 2024
\__/ indfarm

AERIAL SURVEYING LIMITED ISSUE: 4

Table 73 Density and population estimates of species in the WOW survey area during Survey
21 on 11 March 2022 ...t saessesse s sasssssssssssssasssasessesases 219
Table 74 Density and population estimates of species groups in the WOW survey area during
Survey 22 on 14 April 2022 ...t sssssss st sasessesaees 220
Table 75 Density and population estimates of species in the WOW survey area during Survey
22 0N 14 APFil 2022......oeeereeeeecereeeseieessaseeseseessesseasesssessessssasssssesssesssastansssessesses 221
Table 76 Density and population estimates of species groups in the WOW survey area during
Survey 23 on 15 May 2022.........iicieeie s saeasesaees 222
Table 77 Density and population estimates of species in the WOW survey area during Survey
23 0N 15 May 2022.......eiei ettt ettt 223
Table 78 Density and population estimates of species groups in the WOW survey area during
Survey 24 0on 06 June 2022 ... ssessesesseases et sseasesesseasessseens 224
Table 79 Density and population estimates of species in the WOW survey area during Survey
24 0N 06 JUNE 2022 ...ttt as st ease s 225
Table 80 Density and population estimates of species groups in the WOW survey area during
Survey 25 0n 22 July 2022......ecnte st saessesaees 226
Table 81 Density and population estimates of species in the WOW survey area during Survey
25 0N 22 JUlY 2022......oceeeereneeeeeeiresesesees ettt sasese st aes e sase et esesaeeiees 227
Table 82 Density and population estimates of species groups in the WOW survey area during
Survey 26 on |7 AUGUSE 2022 .........cceeevceeeereeereeeeeeseeseessessesessessessessessesssssessessessessessesses 228
Table 83 Density and population estimates of species in the WOW survey area during Survey
26 0N 17 AUUSE 2022 .........oeiiiiieccieeecessesessese s sssssse st asssss s sas s sasessssaees 229
Table 84 Density and population estimates of species groups in the WOW survey area during
Survey 27 on 02 September 2022 .........cocverevcereneneeneneneenenencssessessssesseessessesessensessssensescseens 230
Table 85 Density and population estimates of species in the WOW survey area during Survey
27 0N 02 September 2022.........ccveereereerceeerereeereeseeeeseeseessessessessesssssesssssesssssessessessessessessees 23|

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL 14 OF 231



‘ ‘ / DOCUMENT NUMBER: HP0O26-703-04
] D E]C '\[\_weSt__..-’Of ?V'.'kney DATE: 31 January 2024
\__/ indfarm

AERIAL SURVEYING LIMITED ISSUE: 4

Executive summary

In July 2020, Offshore Wind Power Limited commissioned HiDef Aerial Surveying Limited (HiDef) to
undertake a programme of high-resolution digital video aerial surveys for marine megafauna,
ornithological and human activity over the proposed West of Orkney Windfarm. The proposed West
of Orkney Windfarm is located approximately 23km from the north coast of Scotland.

A total of 27 monthly surveys were flown between July 2020 and September 2022. HiDef designed a
survey that placed 2km-spaced transects across the development area plus a 4km surrounding buffer
(‘the survey area’), creating a total survey area of 1,290km? From February 2021 the development area
was changed to reflect the Option Agreement Area (OAA) awarded by Crown Estate Scotland,
increasing by 31km? giving an updated total survey area of 1,321km? for the remaining surveys.

Surveys were undertaken using an aircraft equipped with four HiDef Gen Il cameras with sensors set
to a resolution of 2cm Ground Sample Distance (GSD). Each camera sampled a strip of 125m width,
separated from the next camera by ~25m, to provide a combined sampled width of 500m within a 575m
overall strip. Two of the four cameras were analysed, achieving approximately 12.5% coverage of the
survey area in each flight. The remaining footage is available for analysis at a later stage if required.

Data analysis followed a two-stage process in which video footage was reviewed (with a 20% random
sample used for audit) and detected objects were identified to species or species group level (again with
20% selected at random for audit). The audit of both stages requires 90% agreement to be achieved.

Density and abundance estimates were calculated using strip transect analysis and kernel density
estimation (KDE) was used to create density surface maps. In addition, known diving rates of four
species were used to estimate the proportion of diving animals that would be underwater at the time
of survey for the correction of abundance and density estimates.

The surveys recorded a total of 27,244 birds of 32 species and 414 non-avian animals of 12 species, in
addition to 34 dead birds and one dead non-avian animal. A further 915 birds and 77 non-avian animals
were recorded which were not assigned to a species. In addition, one unidentified bird was observed
as dead. An identification rate to species level of 96.99% was achieved throughout the 27-month period.

The primary observations from the surveys were:

. Kittiwakes (Rissa tridactyla) were present in relatively high densities during the spring migration
and post-breeding migration periods (1.79 birds/km? (95% Cl 0.9 |- 2.83) peak density; July 2022).
The majority of birds were recorded as flying, suggesting the area may be primarily used for
passage to other areas;

. Great black-backed gulls (Larus marinus) were most abundant during the non-breeding season,
peaking in December 2021 (0.41 birds/km? (95% CI 0.32 — 0.51)). The relatively high proportion
of birds recorded sitting on the water suggests the area may be used for foraging, likely by birds
migrating offshore to over-wintering areas;

. Guillemots (Uria aalge) were the most abundant species, with peaks generally occurring during
the autumn post-moult dispersal period (8.18 birds/km? (95% Cl 5.44 — | 1.62) peak estimate; July
2022);

. Razorbills (Alca torda) were recorded intermittently, peaking towards the end of the breeding

season 0.37 birds/km? (95% CI 0.16 — 0.64) peak estimate; September 2022);
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. Puffins (Fratercula arctica) were most abundant during the breeding season and the start of the
non-breeding season (6.24 birds/km? (95% Cl 4.22 — 8.45) peak density; June 2022), before
decreasing for the remainder of the winter period;

. Fulmar (Fulmarus glacialis) were primarily present during the non-breeding winter period (3.44
birds/km? (95% CI 01.93 — 5.65) peak estimate; December 2020). A total of one dead bird was
observed;

. Gannets (Morus bassanus) were primarily recorded towards the end of the breeding season and

into the post-breeding migration period (1.65 birds/km?* (95% Cl 0.36 — 4.12) peak estimate;
August 2020). A total of 32 dead birds were recorded over the survey period. Similar proportions
of flying and sitting birds indicates the survey area is utilised for both passage and foraging;

. Harbour porpoise (Phocoena phocoena) were the most abundant marine mammal species present,
peaking in September 2021, with an absolute density of 0.75 animals/km? (95% CI 0.25 — 1.51).

. White-beaked dolphin (Lagenorhynchus albirostris) were the second most abundant non-avian
animal species, with peak densities recorded in February 2022 at 0.15 animals/km? (95% Cl 0.01
- 0.34);

Distribution maps for all bird species showed higher densities in the east and southeast of the survey
area especially between November 2020 and February 2021. Although species-specific variations were
recorded, birds were generally recorded in higher densities towards the development area boundary
and in the 4km buffer area. The distribution of non-avian animals was more widespread.

The work undertaken by HiDef collected monthly survey data over a continuous 27-month period. The
data collected works towards satisfying the survey requirements for the contract. This report follows,
and supersedes, data presented in the Two-Year Report (Document Reference: HP00126-702-02),
submitted in September 2022.
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l Introduction

| West of Orkney Windfarm (hereafter ‘WOW’) is a proposed offshore wind farm, located
approximately 23km off the coast of Scotland. In July 2020, OWPL commissioned HiDef Aerial
Surveying Limited (‘HiDef’) to undertake a programme of high-resolution digital video aerial surveys of
marine megafauna (defined within this report as cetaceans, pinnipeds or other large, non-avian marine
fauna), ornithological and human activity in support of the development proposal. The survey design
consisted of 2km-spaced transects of the WOW development area plus a 4km surrounding buffer,
together referred to as the ‘survey area’.

2 Between July 2020 and January 2021, the survey area was 1,290km?, which increased to 1,321km? for
the remaining surveys after the development area was modified ahead of the ScotWind bid application
(section 2.2).

3 HiDef designed the survey methodology to provide data suitable to support OWPL proposed
development at WOW for which baseline surveys and an accurate assessment of abundance and
distribution of seabirds and marine mammals is required to inform the Environmental Impact
Assessment (EIA) and Habitats Regulations Appraisal (HRA).

4 There are multiple sites designated as Special Protection Areas (SPA) under the European Council (EC)
Directive 2009/147/EC on the Conservation of Wild Birds (‘the Birds Directive’) are located in the
vicinity of the survey area.

5 Within 30km of the development area, numerous SPAs are designated for internationally important
concentrations and breeding assemblages of guillemots (Uria aalge); razorbills (Alca torda); puffins
(Fratercula arctica); kittiwakes (Rissa tridactyla) and fulmars (Fulmarus glacialis) such as the Cape Wrath
and North Caithness Cliffs SPAs (JNCC, 2015a; 2018a).

6 The Sule Skerry and Sule Stack SPA (overlapping with the survey area) and the Hoy SPA (25km east of
the survey area) are also designated for the aforementioned species as well as for nationally important
concentrations of European storm petrels (Hydrobates pelagicus), Leach’s storm-petrels (Oceanodroma
leucorhoa) and shags (Gulosus aristotelis) for the former (JNCC, 2015b), and important concentrations of
nesting and breeding great skuas (Stercorarius skua); red-throated divers (Gavia stellata); great black-
backed gulls (Larus marinus); and Arctic skuas (S. parasiticus) for the latter (JNCC, 201 5c). Additionally,
a large gannet (Morus bassanus) colony is known to breed on Sule Stack, with a growing overspill on
Sule Skerry.

7 The Caithness and Sutherland Peatlands SPA (approximately 24km south of the development area) are
designated for numerous duck, diver and wader species such as red-throated and black-throated divers
(G. arctica); common scoters (Melanitta nigra) and golden plovers (Pluvialis apricaria) (JNCC, 2018a).

8 European storm petrels are qualifying species for Auskerry SPA and both European and Leach’s storm-
petrels are also qualifying species for North Rona and Sula Sgeir SPA (both approximately 78km away;
JNCC, 2015d; 2015e), along with other breeding seabird species mentioned previously.

9 In addition to being designated for guillemots; puffins; razorbills; kittiwakes; fulmars and great black-
backed gulls, the further afield Pentland Firth Islands, Rousay, and West Westray SPAs (all between 50
and 60km from the survey area) are also designated to protect Arctic terns (Sterna paradisaea) and
Arctic skuas for the two latter sites (INCC, 2015f; 2015g; 2019a).
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10 Other SPAs can be found further afield, such as Handa SPA (58km); Copinsay SPA (67km); Fair Isle SPA
(140km) and Foula SPA (160km). These sites are designated for numerous seabird species known to
have large foraging ranges, such as guillemots; kittiwakes; puffins; gannets; petrels and great skua
(Woodward et al., 2019; JNCC, 2015h; 2015i; 2015j; 2015k). Seabirds are likely to use the surrounding
waters for feeding and post-breeding dispersal, with many species foraging long distances from their
breeding colonies. As examples, the mean max foraging range for gannet is 315km 194 SD and for
kittiwake 156km +44.5 SD (Woodward et dl., 2019); as such, seabirds from a number of other UK SPAs
may travel to the WOWV area to feed.

I Nesting seabirds are known to occur in a wide area around their breeding colonies, including in the
survey area, with the highest densities occurring in the spring, summer and early autumn. Other
migratory and transient bird species are also likely to be present intermittently (Xodus, 2022).

12 Marine mammals are also likely to occur year-round within the survey area, with harbour porpoise
(Phocoena phocoena), minke whales (Balaenoptera acutorostrata), grey seals (Halichoerus grypus) and white-
beaked dolphins (Lagenorhynchus albirostris) likely to be the most numerous (Evans et al,, 201 I; Hammond
et al, 2021). The closest Special Area of Conservation (SAC) designated for the protection of harbour
porpoises is the Inner Hebrides and Minches SAC (approximately 90km south; INCC, 2019b). There
are several SACs designated for grey seals on the Orkney Islands and to the west, at North Rona SAC
and Faray and Holm of Faray SAC (JNCC, 2015I; 2015m). The Sanday SAC (approximately 87km north-
east) is designated for the protection of harbour seals (Phoca vitulina; JINCC, 2015n), and further south-
east of the survey area, bottlenose dolphins (Tursiops truncatus) are protected by the Moray Firth SAC
(JNCC, 20150). Minke whale is a qualifying feature of the Sea of Hebrides Marine Protected Area (MPA)
and the Southern Trench MPA in the Moray Firth.

13 This report (‘the 27-month report’) provides the results from 27 surveys undertaken between July 2020
and September 2022. Observations and survey effort are summarised, and results presented as density
surface distribution maps and density estimates with 95% confidence intervals (Cls). Summarised data
on behaviour, age and flight direction for seabirds are also presented. A discussion is provided as to the
representativeness of the results in relation to the wider region.
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2 Methods

2.1 Survey flights

14 A series of strip transects were flown on a monthly basis between July 2020 and September 2022 except
in January 2022 (an additional survey was flown in February 2022), following the protocol agreed in July
2020 (HPOO126-001; HiDef, 2021).

15 HiDef designed the survey methodology to provide information suitable to support OWPL proposal to
develop WOW for which an accurate assessment of abundance and distribution of seabirds and marine
mammals is required to support the EIA.

16 The survey design consisted of 2km-spaced transects across the WOW development area (799km?
February 2020 to January 2021; 825km? February 2021 to June 2022)* and a surrounding 4km buffer.
This created overall survey areas of 1,290km? and 1,321km? for the periods July 2020 to January 202
and February 2021 to September 2022 respectively (Figure I).

17 The survey design consisted of 21| strip transects extending roughly north to south, perpendicular to
the depth contours along the coast. The objective of such a design is for each transect to sample varying
habitats (primarily relating to water depth) therefore reducing the variation in bird and mammal
abundance estimates between transects.

18 Surveys were undertaken using an aircraft equipped with four HiDef Gen Il cameras with sensors set
to a resolution of 2cm Ground Sample Distance (GSD). Each camera sampled a strip of 125m width,
separated from the next camera by ~25m, thus providing a combined sampled width of 500m within a
575m overall strip.

19 A minimum target of 12.5% site coverage was agreed, with data from two out of the four cameras being
processed. This ensured a survey with sufficient coverage and number of transects for precise
abundance estimation, with the remaining unprocessed data archived.

20 The surveys were flown along the transect pattern shown in Figure | at a height of approximately 550m
(~1800’) above sea level (ASL). Flying at this height ensures that there is no risk of flushing species that
are easily disturbed by aircraft noise. Thaxter et al. (2016) recommends a minimum flight altitude of 460
— 500m ASL.

21 Position data for the aircraft was captured from a Garmin GPSMap 296 receiver with differential GPS
enabled to give I m accuracy for the positions and recording updates in location at one second intervals
for later matching to bird and marine mammal observations.

1 The WOW development area, as defined for the DAS included a deeper water area to the west of
the final boundary of the Option Agreement Area (OAA), awarded by Crown Estate Scotland (CES).
Hence why the development area referenced here is larger compared to the final OAA which is
657 km?.
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2.2 DAS area adjustment
22 The survey area changed slightly over the survey programme. OWPL commenced DAS ahead of the

ScotWind leasing round which meant that the survey area was defined as the expected development
area within the NI Plan Option, rather than a refined Option Agreement Area (OAA). Therefore,
between July 2020 and January 2021 the survey area was |,290km* comprising the expected
development area and a 4km buffer.

23 From February 2021 to September 2022, the survey area was modified slightly to reflect the refinement
of the preferred OAA (ahead of the ScotWind bid application). This increased the survey area to
[,321km? (development area + 4 km buffer) due to a revision of the boundary in the south-east corner.
This change in area was both absolutely small (31.1 km?) as well as being a relatively very small part of
the overall survey area (2.4%) or the OAA + 4 km buffer (4%). Despite the refined OAA omitting an
area in the west, the area was retained during the remaining surveys (Figure 2).

24 The refinement of the survey area during the DAS was discussed with NatureScot at a consultation
meeting (18™ April 2023) and a letter sent to NatureScot following this meeting to give the background
to the survey area and explain why OWPL did not consider the change in area to influence the
Ornithology impact assessment. NatureScot responded (5% June 2023) indicating no further information
was required ahead of application.
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2.3 Data review and object detection

26 Data were viewed by trained reviewers who marked any objects in the footage as requiring further
analysis, as well as determining which were birds, marine megafauna (defined within this report as
cetaceans, pinnipeds or other large, non-avian marine fauna) or anthropogenic objects such as ships or
buoys.

27 As part of HiDef’s quality assurance (QA) process, an additional ‘blind’ review of 20% of the raw data
was carried out and the results compared with those of the original review. If 90% agreement was not
attained during the QA process, then corrective action was initiated: the remaining data set was
reviewed and where appropriate, the failed reviewer’s data discarded and all the data re-reviewed.
Additional training was then given to the reviewer to improve performance.

28 Objects were only recorded where they reached a reference line (known as ‘the red line’) which defined
the true transect width of 125m for each camera. By excluding objects that do not cross the red line,
biases to abundance estimates caused by flux (movement of objects in the video footage relative to the
aircraft, such as where the survey craft is buffeted by airflow) were eliminated.

2.4 Object identification

29 Images marked as requiring further analysis were reviewed by the ID Team; ornithologists® and marine
mammal specialists® for identification to the lowest taxonomic level possible and for assessment of the
approximate age and sex of each animal, as well as any behaviour traits visible from the imagery.

30 At least 20% of all objects were selected at random and subjected to a separate ‘blind’ QA process. If
less than 90% agreement was attained for any individual camera then corrective action was initiated: if
appropriate, the failed identifier's data were discarded, and the data re-identified. Any disputed
identifications were passed to a third-party expert ornithologist/marine mammal specialist for a final
decision. The level of agreement within the QA process was calculated as the final number of
agreements as a percentage of all identifications subjected for QA for the entire survey.

31 All objects were assigned to a species group and where possible, each of these then further identified
to species level. The species identifications were given a confidence rating of ‘possible’, ‘probable’ or
‘definite’*.

32 It is important to note that confidence ratings are not standardised. The likelihood of achieving a definite

or probable identification is not consistent for all component members of a species group. For example,
someone undertaking identification of a large auk will find it easier to be confident of guillemot
identification than razorbill. Confidence scores should not be used to filter or weight the probability of
‘large auk’ being one species or another in any analysis, as this will lead to biased results, particularly if
the identification rate is low.

33 Any animals that could not be identified to species level were assigned to a category ‘No ID’ and only
identified to group level. If, on occasion, the unidentified bird is suspected of belonging to two possible

2 HiDef currently employs four of the ten current members of the British Birds Rarities Committee (‘BBRC’) as
expert ornithologists

HiDef staff have long-standing experience in marine mammal identification, regularly undertaking boat surveys as
part of ESAS (European Seabirds At Sea Partnership) and other programmes. They process thousands of cetacean
images, hold regular internal training sessions and have access to marine specialists within our wider company
BioConsult SH.

Definite: as certain as reasonably possible. Probable: very likely to be this species or species group. Possible: more
likely to be this species or species group than anything else.
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genera, then a broader group category may be used. For example, a bird would usually be assigned to
the group category ‘Shearwater species’ if identified as a Manx shearwater (Puffinus puffinus), or to ‘Large
Auk species’ if identified as a guillemot. However, if the bird has the potential to be either, then it would

be assigned to a wider group category ‘Shearwater / Auk species’ and the species level recorded as ‘No
ID.

34 In the case of birds, additional information was recorded on basic behaviour (i.e. whether the bird was
sitting; loafing on land or other objects; flying; diving or taking off). Detail was recorded where possible
on foraging behaviour, approximate age, sex and any other details of interest. Aging of birds was based
on moults and was conducted where possible on species which show seasonal variation in plumage.

35 Marine mammals and other marine megafauna were recorded using the same process. Animals were
first assigned to a species group (e.g. ‘cetacean species’) and then given a species level identification (e.g.
‘harbour porpoise’, ‘minke whale’ or ‘No ID’). If a precise species group could not be ascertained, then
the record was assigned to a broader group category (e.g. ‘seal or small cetacean species’) and the
species level recorded as ‘No ID’.

36 In the case of marine mammals, surfacing behaviour was also recorded as either ‘surfacing’, ‘surfacing at
red line’, ‘submerged’ or ‘unknown’. ‘Surfacing at red line’ (or snapshot surfacing) was defined as the
animal’s dorsal fin being above the water in the frame nearest to the ‘red line’ on the operator’s screen
and is required for calculation of availability bias (Section 2.5.3). ‘Surfacing’ was defined as any other
surfacing behaviour that was not snapshot surfacing and included any part of the animal’s body breaking
the surface of the water in any frame. Sexing and aging of marine mammals was carried out where
possible.

37 Anthropogenic activity was recorded as either ‘man-made object’, “fishing boat’ or ‘other boat’. Further
details were noted, including further specifying the type of object (e.g. *fishing buoy’, ‘marker buoy’,
‘wind turbine’).

2.5 Final processing

38 All data were geo-referenced, taking into account the offset from the transect line of the cameras, and
compiled into a single output; Geographical Information System (GIS) files for the Observation and
Track data are issued in ArcGIS shapefile format, using UTM30N projection, WGS84 datum.

2.6 Data analysis

2.6.1 Data treatment

39 Raw count data were trimmed to the survey area prior to presentation in this report. After basic
presentation, data were processed to remove dead animals and estimate density, abundance and
distribution of key species and species groups.

40 Records identified to species level were separated out from records of individuals identified to group
level, and the following analyses undertaken on both datasets. All confidence levels of species
identifications were used in the analysis.

4] Apportioning of ‘unidentified’ birds and marine mammals to species level was also undertaken for the
purposes of calculating population estimates. The number of unidentified birds in each species group
were assigned to species where appropriate, based on their respective abundance ratios. For example,
if identified guillemots and razorbills occurred in a 4:| ratio in a survey, then 80% of unidentified birds
would be assigned to guillemot and 20% assigned to razorbill.
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2.6.2 Population estimates

42 Population estimates were calculated for the WOW survey area (development area plus a 4km buffer).

43 Each strip transect was treated as a statistically independent random sample from the site. The length
and breadth (i.e. the width of the field of view of the camera) of each transect were multiplied to give
the transect area; dividing the number of observations for each species on each transect by the transect
area gives a point estimate of the density of that species for the transect. The density of animals at the
site (and hence the population size by multiplying by the area of the site), the standard deviation, the
95% confidence intervals (Cls) and coefficient of variance (CV) were then estimated using a non-
parametric block bootstrap method with replacement (Buckland et al, 2001), to ensure equal transect
effort was sampled across each bootstrap iteration. This was done by using transect ID as the sampling
unit with replacement. A group of transects were randomly sampled until their total length equalled
approximately the same length as the total survey length.

44 A total of 1,000 bootstrap iterations were performed from which the mean and standard deviation of
the sampled means were calculated, as well as the relative standard deviation (or CV) as defined by the
standard deviation divided by the mean multiplied by 100. Data were processed in the R programming
language (version 4.1.1) and code can be provided on request.

45 The density estimate is expressed as the average number of animals per square km in the whole survey
area. The population estimate is expressed as the estimated number of animals within the whole survey
area. The upper and lower confidence limits (CLs) define the range that the population estimate falls
within with 95% certainty. The CV is a measure of the precision of the population and density estimates.

46 For most species these abundance estimates relate to absolute abundance, but for diving species such
as auks, the abundance relates to relative abundance due to a proportion of animals being submerged
at the time of survey. In Section 2.5.3 we describe our method for taking account of species availability
to generate estimates of absolute abundance for auks and harbour porpoise.

2.6.3 Availability bias

47 In wildlife surveys, a proportion of seabirds or marine mammals that spend any time underwater,
especially while feeding, will not be detectable at the surface. This ‘availability bias’ leads to an under-
estimate of their abundance during surveys. For species that make long dives underwater, this bias might
be significant (for example, guillemot).

48 There are two main approaches to account for availability bias: by using double platform surveys (for
example Borchers et al,, 2002) which can be logistically difficult to achieve and relatively expensive; and
by using known data on time spent underwater to apply correction factors to abundance estimates (for
example Barlow et al,, 1988).

49 Following Barlow et al. (1988) the probability that an animal is available at the surface is calculated as:
s+t
Pr(being visible) = ﬁ

Where s is the average time spent at the surface, t is the window of time that the animal is within view
and d is the average time below the surface. In the case of digital video surveys, the value of t is negligibly
small and is treated as 0.

50 Due to a lack of diving rate data for many species, availability bias corrections were only conducted on
four species: guillemots, razorbills, puffins and harbour porpoise. When considering population
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estimates calculated for other diving species, it should be noted that population estimates for the survey
area are likely to be underestimated.

2.6.3.1 Seabirds

51 Using Barlow’s method, the proportion of time that an animal was available at the surface was calculated
(Pr (visible)) for guillemot and razorbill. Absolute density, corrected for availability, was then obtained
by dividing the density of birds observed by Pr(visible).

52 For guillemots and razorbills, data obtained during the breeding season using data loggers were used to
estimate availability bias. Thaxter et al. (2010) give mean times for these species engaged in flying, feeding
and underwater per trip during the chick-rearing period.

53 Thus, the proportion of time that guillemots and razorbills are available at the surface (Pr(visible)) was
estimated at 0.7595 and 0.8182, respectively.

54 For puffins, the results from a study using data loggers reported in Spencer (2012) were used. The
results show that puffins spend 14.16% of daylight time underwater. This infers that the proportion of
time that puffins were available at the surface (Pr(visible)) was 0.8584.

55 The estimates of Pr(visible) for guillemots, razorbills and puffins were used to correct relative abundance
estimates of birds sitting on the sea. These corrected abundance estimates for sitting birds were then
added to the abundance estimate of flying birds to give an overall absolute abundance for the species.

2.6.3.2 Marine mammals

56 Harbour porpoise abundance is also affected by availability bias, and further complicated because
detections of animals are possible while they are submerged. The approach to correct for availability
bias for this species applies a correction factor to the density of animals that were recorded surfacing
only using data on the surfacing rates from tagged animals; or to apply a correction factor to the density
of all animals.

57 Teilmann et al. (2013) provides detailed information which accommodates variation in time of year,
geographical location and time of day in the proportion of time spent breaking the surface. All of these
metrics relate to model outputs in Teilmann et al. (2013) and are used to refine the predicted amount
of time that harbour porpoise spend surfacing in the outputs.

58 The tagging study of Teilmann et al. (2013) did not extend to the area of the northeast Atlantic/North
Sea surrounding this project but no other data are available on surfacing behaviour for this species in
the relevant area. For our analysis, we assumed that diving behaviour in the survey area was comparable
to that of the North Sea data collection area of Teilmann et al. (2013).

59 To estimate the density of surfacing harbour porpoise, we first calculated the proportion of animals
snapshot surfacing. Snapshot surfacing indicates where the dorsal fin is clear of the water surface in the
middle frame of the sequence in which the animal is present. By using the snapshot surfacing detections,
we subsample the data to mimic the surfacing behaviour category in Teilmann et al. (2013) which
corresponds to periods when the transmitter on the dorsal fin of tagged animals is completely clear of
the water. This was done using data combined from all surveys because sample sizes were too small to
be accurate when calculating the surfacing proportions in individual surveys. We then multiplied the
calculated density of all harbour porpoise by the proportion of snapshot surfacing encounters in our
surveys to estimate the density of surfacing harbour porpoises. Finally, this was then divided by the
proportion surfacing from Teilmann et al. (2013) in Table I, to derive the estimates of absolute density
and abundance.

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL 26 OF 23



l 7 \ DOCUMENT NUMBER: HP0O 126-703-04
l e I West J,‘Of Orkney DATE: 31 January 2024

AERIAL SURVEYING LIMITED ‘/ Windfarm ISSUE: 4

Table | Correction factors used to account for availability bias for harbour porpoise at
different times of the year and at different times of the day (after Teilmann et al.,
2013)
Surface behaviour
Month
09:00 - 15:00 15:00 - 21:00

January 0.0490 0.0476

February 0.0398 0.0384

March 0.0543 0.0529

April 0.0646 0.0632

May 0.0563 0.0549

June 0.0518 0.0503

July 0.0493 0.0479

August 0.0530 0.0516

September 0.0420 0.0406

October 0.0413 0.0399

November 0.0406 0.0392

December 0.0429 0.0415

2.6.4 Distribution mapping

60 Maps of the distribution of key species, selected on the basis of their relatively high abundance or their

significance at nearby SPAs/SACs were generated using a Watson-Nadaraya type kernel density
estimation (KDE) technique (Simonoff, 1996). For diving species (guillemot, razorbill, puffin and harbour
porpoise), the KDE mapping represents a relative estimate of density and does not take account of
availability bias.

6l In KDE, a small ‘window’ function (the kernel) was used to calculate a local density at each point in the
survey area. To evaluate the density at a given point, the kernel was centred on that point and all the
observations within the window were summed to obtain a local count. The total area of the transect(s)
intersecting the window was then summed to obtain a local measure of effort. By dividing the local
count by the local effort, a local density estimate was obtained. To build a density map, the survey area
was covered with a fine mesh of study points and the density was calculated at each point in the mesh
in turn.

62 Kernel techniques are robust and not as complex as other density estimation techniques because they
have few parameters; as a result, they are arguably the easiest density surface technique to reproduce
independently. The only variables are the size and shape of the kernel or window function. For these
analyses, we have used a Gaussian window function, which has the advantages of being smooth,
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rotationally symmetric and easy to compute. The shape of the Gaussian is determined by a single width
parameter; the selection of this parameter is the only variable in the computation of the density maps.

63 Rather than set the width parameter arbitrarily, we have used a leave-one-out cross validation method.
Cross validation estimates the predictive power of a model by removing some of the data from the data
set and using the remainder of the data and the model to predict the values for the data that was
removed. The closer the predicted values represent the removed data, the better the model
performance and the width parameter used in the model.

64 To apply cross validation to the survey area, each transect is subdivided into km long segments. To
evaluate a particular choice of kernel width, each segment is removed in turn, using the kernel and the
remaining data to predict the density of the missing segment and subtract the known value from the
prediction to obtain an error score. This process is repeated for every segment and the error scores
for all segments are squared and summed to give a total performance score for that particular choice
of kernel width. The kernel width is then varied and the process repeated; if the new score is lower
than the old, the new kernel width is a better choice than the previous value. An exhaustive search
over all kernel widths is then used to identify the best global choice. The result of the process is a
smooth density estimate which has been derived without any manual parameter selection. The whole
process is repeated from scratch for each map, as different kernel sizes are appropriate for different
species.

65 It should be noted that several of the KDE maps are effectively “flat’ (i.e. they appear uniform in colour).
These correspond to distributions where the density surface as obtained from a small local kernel was
not effective at predicting missing data; this can happen with evenly distributed birds but can also happen
for very sparse distributions. In the case of sparse distributions, the ‘flat’ map does not necessarily mean
that the true underlying distribution is ‘“flat’; it could mean that the data doesn’t contain enough evidence
to determine what the underlying distribution is. It is therefore useful to refer back to the population
estimates for the corresponding map when looking at these ‘flat’ densities; we have also overlaid the
relevant observations as dots to help with interpretation of the maps. In extreme cases, the maps were
not included in the results section, and the data presented as dot maps.

66 For less abundant bird and non-avian species, as well as those identified to group level, distribution is
illustrated by dot maps only.

2.6.5 Flight direction of seabirds

67 Wind rose diagrams were created to present the flying direction of seabirds, where each cardinal point
(N, E, S, W) and intercardinal point (NE, SE, SW, NW) indicates the total number of birds recorded
flying in that direction in each survey.
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3 Results
3.1 Survey effort
68 The date, number of transects and survey effort (i.e. length of transects) undertaken between July 2020

and September 2022 are shown in Table 2. The number of transects and the total length of transects
are those used in subsequent analysis (see Figure 3 to Figure 5 for the aircraft flight pattern). Variation
in presentation of track data is due to differing GPS records in the equipment; frequency of the GPS
records can occasionally vary for the flight pattern. This does not affect location data for the
observations recorded.

69 The same transect lines were used for each survey, although effort may have differed slightly between
surveys. This can be caused by minor differences in the start and stop times for transects and minor
deviations of the aircraft from the transect line. In a model-based sampling framework, minor variations
in coverage between surveys can be accommodated.
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Table 2 Survey effort across the WOW survey area between July 2020 and September
2022 inclusive

Survey date :.“::eyr Number of ':foul length Area('::\:) ored Anea(c;:)ve red
analysed | analysed (km)
22 July 2020* I 21 643.38 160.84 12.46
06 August 2020* 2 21 643.04 160.76 12.45
24 September 2020* 3 21 643.75 160.94 12.47
22 October 2020* 4 21 642.92 160.73 12.45
28 November 2020* 5 21 64291 160.73 12.45
15 December 2020* 6 21 643.52 160.88 12.46
04 January 2021* 7 21 643.88 160.97 12.47
27 February 2021 8 21 656.76 164.19 1242
15 March 2021 9 21 658.77 164.69 12.46
21 April 2021 10 21 658.20 164.55 12.45
20 May 2021 I 21 658.96 164.73 12.46
Il June 2021 12 21 656.84 16421 12.42
02 July 2021 13 21 657.73 164.43 12.44
30 August 2021 14 21 659.25 164.81 12.47
08 September 2021 ) 21 659.19 164.80 12.46
12 October 2021 16 21 658.68 164.67 12.45
15 November 2021 17 21 659.37 164.41 12.47
28 December 2021 18 21 660.15 165.04 12.48
18 February 2022 19 21 658.61 164.65 12.45
26 February 2022 20 21 657.35 164.34 12.43
Il March 2022 21 21 65848 164.62 12.45
14 April 2022 22 21 657.96 164.49 12.44
15 May 2022 23 21 656.51 164.13 1241
06 June 2022 24 21 659.39 164.85 12.47
22 July 2022 25 21 657.90 164.48 12.45
17 August 2022 26 21 655.95 163.99 12.41
02 September 2022 27 21 649.39 16235 12.29

*Initial survey area — see Figure |and Figure 2
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Figure 3 Flight pattern for surveys flown between July 2020 and June 2021 over the WOW survey area
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Figure 4 Flight pattern for surveys flown between July 2021 and June 2022 over the WOW survey area
s'oow 4300w 400w £30TW 400w Ioow 4300w Soow 300w N
1 1 1 1 1 1
n M \p July 2021 }W%}\ August 2021 September 2021 A
Z jﬁv? 1 - i
B
L ﬁf‘y avgt] J
Legend
DA ,‘October 2021 _ November 2021 \,E f December 2021 Tracks
H’F f r N Ay Al A |:| M02 21 - M09 22 Development Areal
. w f g
& 4 D MO02 21 - M09 22 4km Buffer
UK Qutline
JMR 5 {"_k V" 1] i
LB nprpvasiing Ugougt”
nFebruary SO 2022 ~ [February S02 2022 ~ O March 2022
n - n ™
n A n ’ n 0
g A ‘; 0 A | £ 0510 20
B A E i
lometers
Conmnire public te ctor iformation licensed under
the Open Govemment Licence v2.0
{ ! i R RIDG Power
L { e N B AN R RN L o | L ~ PROJECT
Uoweuo” e West of Orkney Windfarm
DRAWING TITLE
. April 2022 A May 2022 0 n June 2022 Tracks flown over the survey area
n n M between July 2021 and June 2022
- ) } Bﬂ 0 " (1 1 GRAVWING NUMBER
& | :?\ z HPOOI26_702_01_004
5 A -2
A [VERSION | DATE Drawn | Cheched | Approved
T (05082022 MCS RPG KM
i ) h ) e [ECEET
“';‘d“é‘b%d quILu.,u- ooy 121,125,000 M | 1Def
4'DIU'W' 4'GIG"W ]'DIU'W' 4'DIUW 4'GL"W FITW 4'DIU'W' 4'02"%’ ]'DIU'W' " :NGSB“ L-TTF]C'*. LERIAL SURVEYING LMITED

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL 32 OF 231



=~
DE]C IW st)of Orkney
/ Windfarm

AERIAL SURVEYING LIMITED

DOCUMENT NUMBER: HP00126-703-04

DATE: 31 January 2024

ISSUE: 4

Figure 5 Flight pattern for surveys flown between July and September 2022 over the WOW survey area
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3.2 Survey results

70 Each animal was assigned to a species group, and where possible these were also assigned a species
identification with confidence levels of ‘Possible’, ‘Probable’ or ‘Definite’. Any animals that could not be
identified to species level were assigned to a category ‘No ID’. The analysis of data to species level uses
all levels of identification confidence. The overall identification rate of birds and non-avian animals to
species level (not including ‘No ID’s) for the 27 surveys are given in Table 3.

71 The total number of objects detected in each survey flight, as well as numbers of species and species
groups are presented in Table 4 to Table 9.
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Table 3 WOW survey identification rates for birds and non-avian animals between July
2020 and September 2022 inclusive

Survey date ID rate (%)
22 July 2020* 93.39
06 August 2020* 98.00
24 September 2020* 98.89
22 October 2020* 98.37
28 November 2020* 95.14
I5 December 2020* 97.65
04 January 202 * 96.73
27 February 2021 96.53
I5 March 2021 97.47
21 April 2021 94.71
20 May 2021 97.12
I'l June 2021 98.50
02 July 2021 98.80
30 August 2021 96.76
08 September 2021 97.32
12 October 2021 98.71
I5 November 2021 95.29
28 December 2021 95.59
18 February 2022 98.28
26 February 2022 96.51
I'l March 2022 95.69
14 April 2022 98.01
I5 May 2022 98.00
06 June 2022 98.01
22 July 2022 96.12
17 August 2022 98.67
02 September 2022 94.56
Average 96.99

*Initial survey area — see Figure |and Figure 2
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Table 4 Number of objects detected during each survey assigned to species level for Year | in the WOW survey area between July 2020 and June
2021. Survey dates presented in Table 3.
Month
Species Scientific name Jul- Aug- | Sep- | Oct- | Nov- | Dec- | Jan- Feb- | Mar- | Apr- | May- | Jun- | Total
20 20 20 20 20 20 21 21 21 21 21 21
Greylag goose Anser anser 0 0 0 0 0 0 0 0 0 0 0 0 0
. Anser
Pink-footed goose brachyrhynchus 0 0 0 0 0 0 0 0 0 0 0 0 0
Golden plover Pluvialis apricaria 0 0 5 0 0 0 0 0 0 0 0 0 5
Whimbrel Numenius phaeopus 0 0 0 0 0 0 0 0 0 0 0 0 0
Curlew Numenius arquata 0 0 0 0 0 0 0 0 0 0 0 0 0
Kittiwake Rissa tridactyla 40 46 5 202 32 18 15 37 208 87 10 24 724
Black-headed gull Chroicocephalus 0 0 0 0 0 0 0 0 0 0 0 0 0
ridibundus
Little gull Hydrocoloeus 0 0 | 0 0 0 0 0 0 0 0 0 |
minutus

Common gull Larus canus 0 0 0 0 0 0 0 0 0 I 0 0 I
;r"e“ black-backed | | < marinus 0 0 0 4 19 10 ¥ 3 6 0 0 4 85
Herring gull Larus argentatus 0 0 0 0 4 0 2 | | 0 2 0 10
';lslser black-backed 1 s fuscus 0 0 0 0 0 0 0 0 0 0 0 0 0
Common tern Sterna hirundo 0 2 0 0 0 0 0 0 0 0 0 0 2
Arctic tern Sterna paradisaea 0 0 0 0 0 0 0 0 0 0 0 23 23
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Month
Species Scientific name Jul- Aug- | Sep- Oct- | Nov- | Dec- Jan- Feb- Mar- | Apr- | May- | Jun- | Total
20 20 20 20 20 20 21 21 21 21 21 21

Great skua Stercorarius skua 3 39 0 | | 0 0 0 0 9 3 0 56
Arctic skua ;?;‘;;‘ZZ‘S‘S | 0 0 0 0 0 0 0 0 0 0 0 |
Long-tailed skua ;S::;,C:JZZZ: 0 0 0 0 0 0 0 0 0 0 0 0 0
Little auk Alle alle 0 0 0 0 0 0 0 | 0 0 0 0 |
Guillemot Uria aalge 523 193 606 501 74 126 195 337 467 1004 84 163 4273
Razorbill Alca torda 2 3 13 0 I 0 0 10 12 21 3 17 82
Black guillemot Cepphus grylle 0 0 0 0 0 0 0 0 0 0 0 0 0
Puffin Fratercula arctica 375 316 25 18 2 0 | | 0 204 62 747 1751
Red-throated diver Gavia stellata 0 0 0 | 0 0 0 0 0 0 0 0 |
Great northern diver | Gavia immer 0 0 0 | 0 0 0 0 0 0 | 0 2
s‘e‘::’eﬁea“ storm Hydrobates pelagicus | 0 | I 0 0 0 0 0 0 0 0 0 12
Fulmar Fulmarus glacialis 226 247 442 471 259 560 369 62 190 68 32 | 2927
Cory's shearwater Calonectris borealis 0 0 0 0 0 0 0 0 0 0 0 0 0
Sooty shearwater Ardenna grisea 0 0 0 0 0 0 0 0 0 0 0 0 0
Great shearwater Ardenna gravis 0 0 0 0 0 0 0 0 0 0 0 0 0
Manx shearwater Puffinus puffinus 0 0 2 0 0 0 0 0 0 0 0 2 4
Gannet Morus bassanus 143 273 232 144 6 9 4 14 20 83 106 65 1099
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Month
Species Scientific name Jul- Aug- Sep- Oct- Nov- Dec- Jan- Feb- Mar- Apr- | May- [ Jun- Total
20 20 20 20 20 20 21 21 21 21 21 21
Shag Gulosus aristotelis 0 0 0 0 0 0 0 0 0 3 0 0 3
Barrel jellyfish Rhizostoma pulmo 0 | 0 0 0 0 0 0 | I 0 0 3
Lion's mane jellyfish Cyanea capillata 24 5 5 | 0 0 0 0 0 0 0 0 35
Basking shark Cetorhinus maximus 0 0 0 0 0 0 0 0 | 0 0 0 |
Ocean sunfish Mola mola 0 0 | 0 0 0 0 0 0 0 0 0 |
Porbeagle shark Lamna nasus 0 0 0 0 0 0 0 0 0 0 0 0 0
Grey seal Halichoerus grypus 0 0 | | 0 | 0 | 0 I 0 0 5
Minke whale Selacnoptera 0 0 0 0 0 0 0 0 0 2 0 0 2
Common dolphin Delphinus delphis 0 0 4 8 0 0 0 0 0 0 0 0 12
Risso's dolphin Grampus griseus 0 0 5 2 0 0 0 0 0 5 0 0 12
White.-beaked Lag.enorll')ynchus 0 0 0 0 0 4 | 0 3 0 0 0 8
dolphin albirostris
Bottlenose dolphin Tursiops truncatus 0 0 | 0 0 0 0 0 0 0 0 0 I
Harbour porpoise Phocoena phocoena 2 5 4 0 | 0 I 4 5 22 | | 46
Total 1339 1131 1363 1355 399 728 599 499 914 1511 304 | 1047 11189
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Table 5 Number of objects detected during each survey assigned to species level for Year 2 in the WOW survey area between July 2021 and June
2022. Survey dates presented in Table 3.
Month
Species Scientific name Jul- Aug- Sep- Oct- Nov- Dec- Feb Feb Mar- Apr- | May- | Jun- Total
21 21 21 21 21 21 S01-22 | S02-22 22 22 22 22
Greylag goose Anser anser 0 0 0 I 0 0 0 0 0 0 0 0 I
. Anser
Pink-footed goose brachyrhynchus 0 0 0 2 0 0 0 0 0 0 0 0 2
Golden plover Pluvialis apricaria 0 0 0 0 0 0 0 0 0 0 0 0 0
Whimbrel Numenius phaeopus 0 0 0 0 0 0 0 0 0 2 0 0 2
Curlew Numenius arquata | 0 0 0 0 0 0 0 0 0 0 0 I
Kittiwake Rissa tridactyla 17 0 20 119 20 8 17 69 273 33 17 I 604
Black-headed gull Chroicocephalus 0 0 0 0 0 0 0 0 0 | 0 0 |
ridibundus
Little gull Hydrocoloeus 0 0 0 0 0 0 0 0 0 0 0 0 0
minutus

Common gull Larus canus 0 0 0 0 0 0 0 0 0 0 0 0 0
;r"e“ black-backed | | 2rus marinus 0 0 0 0 32 68 14 24 6 0 l 0 145
Herring gull Larus argentatus 0 0 0 0 | 0 0 2 | 0 0 0 4
';lslser black-backed 1 s fuscus 0 2 0 0 0 0 0 0 0 0 0 0 2
Common tern Sterna hirundo 0 0 0 0 0 0 0 0 0 0 0 0 0
Arctic tern Sterna paradisaea 0 3 0 0 0 0 0 0 0 0 | 0 4
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Month
Species Scientific name Jul- Aug- | Sep- Oct- | Nov- | Dec- Feb Feb Mar- | Apr- | May- | Jun- | Total
21 21 21 21 21 21 S01-22 | S02-22 22 22 22 22
Great skua Stercorarius skua 4 3 0 0 0 0 0 0 0 I 2 6 16
Arctic skua ;?;‘;;‘ZZ‘S‘S 0 0 0 0 0 0 0 0 0 0 0 | |
Long-tailed skua ;S::;,C:JZZZ: 0 0 0 | 0 0 0 0 0 0 0 0 |
Little auk Alle alle 0 0 0 0 6 0 2 0 0 0 0 0 8
Guillemot Uria aalge 236 486 611 494 172 228 54 72 51 267 360 299 3330
Razorbill Alca torda 0 17 14 7 2 3 0 6 23 0 | 0 73
Black guillemot Cepphus grylle | 0 0 | 0 0 0 0 0 0 0 0 2
Puffin Fratercula arctica 492 339 366 30 | 2 0 0 0 193 866 866 3155
Red-throated diver Gavia stellata 0 0 0 0 | 0 0 0 0 0 | 0 2
Great northern diver | Gavia immer 0 0 0 0 0 0 0 0 0 0 2 0 2
s‘e‘::’eﬁea“ storm Hydrobates pelagicus | 0 39 17 0 0 0 0 0 0 0 0 0 56
Fulmar Fulmarus glacialis 49 237 145 306 277 334 217 295 389 98 45 30 2422
Cory's shearwater Calonectris borealis 0 | 0 0 0 0 0 0 0 0 0 0 I
Sooty shearwater Ardenna grisea 0 2 | 0 0 0 0 0 0 0 0 0 3
Great shearwater Ardenna gravis 0 0 0 0 0 0 0 0 0 0 0 0 0
Manx shearwater Puffinus puffinus 0 | 0 | 0 0 0 0 0 0 0 0 2
Gannet Morus bassanus 86 172 209 238 8 3 17 19 43 136 8l 87 1099
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Month
Species Scientific name Jul- Aug- | Sep- Oct- | Nov- | Dec- Feb Feb Mar- | Apr- | May- | Jun- | Total
21 21 21 21 21 21 S01-22 | S02-22 22 22 22 22
Shag Gulosus aristotelis 0 0 0 0 0 0 I 0 0 0 0 0 I
Barrel jellyfish Rhizostoma pulmo 0 0 0 0 0 0 0 0 0 0 0 0 0
Lion's mane jellyfish Cyanea capillata 0 Il 26 22 0 0 0 0 0 0 0 0 59
Basking shark Cetorhinus maximus | 0 0 | 0 0 0 0 0 0 0 | 3
Ocean sunfish Mola mola 0 | 2 0 0 0 0 0 0 0 0 0 3
Porbeagle shark Lamna nasus 0 | 0 0 0 0 0 0 0 0 0 0 |
Grey seal Halichoerus grypus 0 0 | 4 0 0 0 0 0 0 3 0 8
Minke whale Selacnoptera 0 0 0 0 0 0 0 0 0 ! 0 0 !
Common dolphin Delphinus delphis 0 0 0 0 0 30 0 0 0 0 0 0 30
Risso's dolphin Grampus griseus 4 2 0 | 0 0 0 0 0 0 0 0 7
White.-beaked Lag.enorll')ynchus ) 24 0 20 0 8 3 25 6 0 0 0 88
dolphin albirostris
Bottlenose dolphin Tursiops truncatus 0 0 0 0 0 0 0 0 0 0 0 0 0
Harbour porpoise Phocoena phocoena 4 5 20 8 0 5 I 8 2 0 12 13 78
Total 897 1346 1432 1266 520 689 326 520 794 732 1392 | 1314 11228
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Table 6 Number of objects detected during each survey assigned to species level in the WOW survey area between July and September 2022.
Survey dates presented in Table 3.
- o Honch Total for last 3 P::::I’ 35:2“; i:: ;::;;)
Species Scientific name Jul22 | Aug22 | Sep-22 e Yel.ar Yc;ar Y(;ar
Greylag goose Anser anser 0 0 0 0 I v
Pink-footed goose Anser brachyrhynchus 0 0 0 0 2 v
Golden plover Pluvialis apricaria 0 0 0 0 5 v
Whimbrel Numenius phaeopus 0 0 0 0 2 v
Curlew Numenius arquata 0 0 0 0 | v
Kittiwake Rissa tridactyla 294 10 6 310 1638 v v v
Black-headed gull Chroicocephalus ridibundus 0 0 0 0 | v
Little gull Hydrocoloeus minutus 0 0 0 0 | v
Common gull Larus canus 0 0 0 0 | v
Great black-backed gull Larus marinus 0 0 0 0 230 v v
Herring gull Larus argentatus 0 0 0 0 14 4 v
Lesser black-backed gull | Larus fuscus 0 0 0 0 2 v
Common tern Sterna hirundo 0 0 0 0 2 v
Arctic tern Sterna paradisaea 6 I 0 17 44 v v v
Great skua Stercorarius skua 3 2 I 6 78 v v v
Arctic skua Stercorarius parasiticus 6 0 0 6 8 v v v
Long-tailed skua Stercorarius longicaudus 0 0 0 0 | v
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Month e T Total for entire survey
Species Scientific name Jul22 | Aug22 | Sep22 s:rvey‘:;oanths period (Jul-20 to Sep-22) Yelar Yezar Ye;r
Little auk Alle alle 0 0 0 0 9 v v
Guillemot Uria aalge 1016 782 610 2408 10011 v v v
Razorbill Alca torda 24 5 44 73 228 v v v
Black guillemot Cepphus grylle 0 0 0 0 2 v
Puffin Fratercula arctica 829 741 98 1668 6574 v v v
Red-throated diver Gavia stellata 0 0 0 0 3 v v
Great northern diver Gavia immer 0 0 0 0 4 v v
European storm petrel Hydrobates pelagicus 0 0 0 0 68 v v
Fulmar Fulmarus glacialis 75 96 323 494 5843 v v v
Cory's shearwater Calonectris borealis 0 0 0 0 | v
Sooty shearwater Ardenna grisea 0 0 0 0 3 v
Great shearwater Ardenna gravis 0 0 I I I v
Manx shearwater Puffinus puffinus 3 2 4 9 15 v v v
Gannet Morus bassanus 79 47 113 239 2437 v v v
Shag Gulosus aristotelis 0 0 0 0 4 v v
Barrel jellyfish Rhizostoma pulmo 0 0 0 0 3 v
Lion's mane jellyfish Cyanea capillata 0 0 0 0 94 v v
Basking shark Cetorhinus maximus 0 0 I I 5 v v v
Ocean sunfish Mola mola 0 0 0 0 4 v v
Porbeagle shark Lamna nasus 0 0 0 0 | v
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Grey seal Halichoerus grypus | | 2 4 17 v v
Minke whale Balaenoptera acutorostrata 0 0 0 0 3 v v
Common dolphin Delphinus delphis 0 0 0 0 42 v v
Risso's dolphin Grampus griseus 0 0 0 0 19 v v
White-beaked dolphin Lagenorhynchus albirostris 0 4 0 4 100 v v
Bottlenose dolphin Tursiops truncatus 0 0 0 0 | v
Harbour porpoise Phocoena phocoena 0 | 0 I 125 v v
Total 2336 1702 1203 5241 27658
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Table 7 Number of objects with no species ID detected during each survey assigned to species group in Year | in the WOW survey area between
July 2020 and June 2021. Survey dates presented in Table 3.

Month
Species group (No ID) Jul- Aug- Sep- Oct- Nov- Dec- Jan- Feb- Mar- Apr- May- Jun- Total
20 20 20 20 20 20 21 21 21 21 21 21

Woader species 0 0 0 0 0 0 0 0 0 0 4 0 4
Small gull species 0 0 | 0 0 0 0 0 0 0 0 0 |
Large gull species 0 0 0 0 0 0 0 3 0 0 0 0 3
Gull species 0 0 0 0 0 0 0 0 0 0 0 0 0
Arctic / common tern 0 0 0 0 0 0 0 0 0 0 0 8 8
Tern / small gull 0 2 0 0 0 0 0 0 0 0 0 0 2
Skua species 0 0 0 0 0 0 0 0 0 0 0 0 0
Large auk | 5 9 12 6 13 10 9 14 24 | 3 107
Small auk 0 0 0 0 0 0 0 | 0 0 0 0 |
Auk species 96 21 6 I 10 | 16 4 7 58 3 4 237
Auk / small gull 0 0 0 2 0 0 0 0 I | 0 0 4
Large auk / diver species 0 0 0 0 0 0 0 2 0 | 0 0 3
Auk / shearwater species 0 | 0 0 0 0 0 0 0 0 0 | 2
Fulmar / gull species 2 2 0 4 2 4 0 0 2 2 0 0 18
Jellyfish 0 4 9 I 0 0 0 0 0 0 0 0 14
Seal species 3 0 | 0 0 0 2 0 0 3 0 0 9
Dolphin species 0 0 | 0 | 0 0 0 0 0 0 0 2
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Cetacean species 0 0 0 0 0 0 0 0 | 0 0 |
Seal / small cetacean species 0 0 0 0 | 0 0 0 0 0 0 |
Total 102 35 27 30 20 18 28 19 25 89 16 417
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Table 8 Number of objects with no species ID detected during each survey assigned to species group in Year 2 in the WOW survey area between
July 2020 and June 2021. Survey dates presented in Table 3.
Month
Species group (No ID) Ju- | Aug- | Sep- | Oct- | Nov- | Dec- | Feb Feb | Mar- | Apr- | May- | Jun- | Total
21 21 21 21 21 21 S01-22 | S02-22 22 22 22 22

Woader species 0 2 5 0 0 0 0 0 0 | 0 2 10
Small gull species 0 0 0 0 0 0 0 0 0 0 0 0 0
Large gull species 0 0 0 0 2 0 0 0 0 0 0 0 2
Gull species 0 0 0 0 | 0 0 0 0 0 0 0 |
Arctic / common tern | 0 0 0 0 0 0 0 0 0 | 2 4
Tern / small gull 0 0 0 0 0 0 0 0 0 0 0 0 0
Skua species 0 0 0 0 0 0 0 0 0 0 | | 2
Large auk I 2 12 25 9 21 8 12 20 3 6 2 121
Small auk 0 0 0 0 0 0 0 0 0 0 0 0 0
Auk species 8 40 26 14 13 12 | 2 I 10 21 21 169
Auk / small gull 0 0 0 2 2 0 0 I I 0 0 0 6
Large auk / diver species 0 0 0 0 0 0 0 0 0 0 0 0 0
Auk / shearwater species 0 0 0 0 0 0 0 0 0 0 0 0 0
Fulmar / gull species | | 0 0 | | | 3 14 | 0 0 23
Jellyfish 0 2 I 7 0 0 0 0 0 0 0 0 10
Seal species 0 3 4 7 0 0 0 2 0 0 6 4 26
Dolphin species 0 | 0 0 0 0 0 0 0 0 0 0 |
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Cetacean species 0 | 0 0 0 0 0 0 0 0 | 0 2
Seal / small cetacean species 0 0 0 2 0 0 0 0 0 0 0 2 4
Total Il 52 48 57 28 34 10 20 36 15 36 34 381
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Table 9 Number of objects with no species ID detected during each survey assigned to species group in the WOW survey area between July and
September 2022. Survey dates presented in Table 3.

Species group (No ID) Honth Total Tt:tas?:_liio
Jul-22 Aug-22 Sep-22

Wader species 0 0 0 0 14
Small gull species 0 0 0 0 |
Large gull species 0 0 0 0 5
Gull species | 0 0 I 2
Arctic / common tern 6 9 0 15 27
Tern / small gull 0 0 0 0 2
Skua species 0 0 0 0 2
Large auk 19 4 16 39 267
Small auk 0 0 0 0 |
Auk species 60 7 30 97 503
Auk / small gull 4 | 0 5 I5
Large auk / diver species 0 0 0 0 3
Auk / shearwater species 3 0 24 27 29
Fulmar / gull species 2 | 0 3 44
Jellyfish 0 0 0 0 24
Seal species 0 2 0 2 37
Dolphin species 0 0 0 0 3
Cetacean species 0 5 0 5 8
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Seal / small cetacean species

Total

95

30

70

194

992
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3.3

72

73

74

75

Distribution patterns and seasonal abundance

The density, total estimated population and upper and lower 95% CLs are presented for key species
only in this section. Estimates, including standard deviation and CV, for all species and species groups
are presented in Appendix |. An explanation of these parameters is presented in Table 10.

For certain diving species (guillemot, razorbill, puffin and harbour porpoise), estimates were adjusted
to account for availability bias (Section 2.5.3) and estimate absolute abundance. The adjusted (absolute)
density and abundances provide the best estimates at the time of survey. No calculation of availability
bias was carried out for any other diving species due to a lack of information on dive times, and so
estimates for such species should be considered low. Absolute density and abundance estimates for the
relevant key species are presented within this result section, alongside the corresponding relative
estimates.

Distribution patterns of the most abundant species are presented as density maps, in which a density
surface depicts the estimated number of individuals per km? Distributions of less abundant species,
unidentified species and anthropogenic activity are presented as dot maps only.

References to species-specific seasonality may be made throughout the report and are based on the
biologically defined minimum population scale (BDMPS) report of Furness (2015) and the breeding
seasons provided by NatureScot (2020) (Table 11).
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Table 10

Terms used in population analysis

Term

Definition

Density estimate
(animals/km?)

The average number of animals per square km surveyed over the whole

area.

Population estimate
(number)

The mean number of animals estimated within the survey area.

95% confidence interval

()

A measure of uncertainty in the mean value. If the analysis was repeated,
95% of the time the mean population estimate would fall within this
range. The smaller the Cl range the more confident we can be that the
mean estimate is an accurate reflection of the true population size.

Confidence limit (CL)

The upper and lower values that define the range of the 95% confidence

interval.

Standard deviation (SD) of
population estimate

The amount of variation or dispersion of a set of values. A low SD
indicates that the bootstrap values tend to be close to the mean of the
set.

v (%)

The coefficient of variation is a standard measure that describes the
dispersion of data points around the mean. The lower the CV the more
precise the estimate. It is calculated as the SD / mean.

Relative abundance

In the case of diving birds and mammals, this is the estimated population
size based on animals recorded on or above the sea surface and does
not account for any that may be diving and thus submerged at the time

of survey.

Absolute abundance

The most accurate estimate of population size. In the case of diving birds
and mammals, this includes an estimate for the number that are believed

to be submerged at the time of survey.
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Table 11 Seasonality for the presented key seabird species (based on Furness, 2015 and

NatureScot, 2020)

Kittiwake mid Apr — Aug Aug — Dec Sep — Feb Jan — Apr
Great black-backed gull Apr - Aug Aug — Nov Sep — Mar Jan — Apr
Guillemot Apr — mid Aug Jul = Oct Aug — Feb Dec - Feb
Razorbill Apr — mid Aug Aug — Oct Aug — Mar Jan —Mar
Puffin Apr — mid Aug late Jul — Aug | mid Aug — Mar Mar — Apr
Fulmar Apr — mid Sep Sep — Oct Sep — Dec Dec — Mar
Gannet mid Mar — Sep Sep — Nov Oct — Feb Dec — Mar
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77
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All bird species

The total number of birds recorded across the WOW survey area is presented in Figure 6, whilst the
distributions and densities of birds throughout the survey period are presented in Figure 7 to Figure 9.
The total number of birds varied between surveys, peaking in July 2022. Low numbers of birds were
recorded in May 2021 and February SOl 2022. It should be noted that counts may not be directly
comparable between surveys of the initial and revised survey area, however, density estimates can
provide this direct comparison because the counts are standardised per unit area sampled.

A total of 35 dead birds were observed, presented in Table 12.

Birds were found in relatively high densities across the survey area, such as in April and August 2021.
A higher number of birds were distributed to the east and southeast of the survey area during the
winter months such as between November 2020 and February 2021 (Figure 7 and Figure 9).

DOCUMENT NUMBER: HP00126-703-04

Figure 6 Total number of birds recorded between July 2020 and September 2022 in the
WOW survey area (change in colour indicates the change in survey year)
All birds
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*Initial survey area — see Figure |and Figure 2
Table 12  Dead birds recorded during the survey period
. Apr-| Oct- | May- | Jun- | Jul- | Aug- | Sep-
Species 21 | 21 22 22 22 22 22 | @
Fulmar 0 0 0 0 0 0 | 1
Gannet 0 | | 0 | 8 21 32
Great skua 0 0 0 | 0 0 0 1
No ID tern / small gull 0 0 0 0 0 | 0 1
Total 0 | I I 1 9 22 35
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Figure 7

Note: An increase in the development and survey area from February 202 to September 2022.

Density of all birds (hnumber/km?) and number of detections per segment in the WOW survey area between July 2020 and June 2021.
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Figure 8

Density of all birds (hnumber/km?) and number of detections per segment in the WOW survey area between July 2021 and June 2022.
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Figure 9 Density of all birds (hnumber/km?) and number of detections per segment in the WOW survey area between July and September 2022.
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3.3.2 Kittiwake
79 Kittiwakes were observed in every survey, except August 2021 (Figure 10). The species was recorded

in relatively low numbers during the breeding season, with peaks observed coinciding with the autumn
post-breeding and spring return migration, such as October 2020 and March 2021 and 2022. Numbers
peaked in July 2022 with 294 birds recorded It should be noted that counts may not be directly
comparable between surveys of the initial and revised survey area, however, density estimates can
provide this direct comparison because the counts are standardised per unit area sampled.

80 Density estimates for the species ranged between 0.04 birds/km? (95% CI 0.01 — 0.07) in September
2020 and 1.79 birds/km? (95% CI1 0.91 —2.83) in July 2022 (Figure | I; Table 13), equating to a population
estimate of 50 birds (95% CI 8 — 96) and 2,362 birds (95% CI 1,203 — 3737) respectively.

8l Kittiwakes were found throughout the survey area, with higher densities generally observed within the
development area. In March and July 2022 when records peaked, the highest density of birds were
estimated in the south and east of the development area and 4km buffer, while in other months,
observations were more evenly spread (Figure 12 to Figure 14).

82 Of the birds that could be aged, 91% were recorded as adults. Relatively high numbers of immature and
juvenile birds were recorded in March 2022 and October 2020 respectively (Table 14).

83 Over the survey period, 73% of birds were recorded flying, with a large proportion of birds recorded
as sitting on the water in June 2021 and July 2022 (Table I5).

84 There were survey months in which no data regarding flight direction were available. To allow for clear
interpretation of results, only surveys which contained flight direction data are displayed (Figure 15). In
July 2022, when numbers peaked, birds were mainly heading west and northwest while in March 2022,
birds were mainly flying northwest and southeast.

Figure 10 Number of kittiwakes recorded between July 2020 and September 2022 in the
WOW survey area (change in colour indicates the change in survey year)
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*Initial survey area — see Figure |and Figure 2
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Figure Il Kittiwake density estimates, with 95% lower and upper confidence limits, in the
WOW survey area between July 2020 and September 2022
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Table I3

between July 2020 and September 2022

Density and population estimates of kittiwake in the WOW survey area

Lower 95% | Upper 95% ::?:t?: :
Density | Population | confidence | confidence
Survey date estimate | estimate limit of limit of of . CV (%)
(n/km?) | (number) | population | population P::::l::;:n
(number) | (number) e
22 July 2020* 0.24 314 115 631 144 45.92
06 August 2020* 0.29 370 266 477 56 14.98
24 September 2020* 0.04 50 8 96 23 46.22
22 October 2020* 1.27 1625 1233 2033 208 12.79
28 November 2020* 0.20 253 159 355 51 19.87
15 December 2020* 0.11 145 56 254 51 35.02
04 January 2021* 0.09 120 48 214 44 36.63
27 February 2021 0.22 293 175 421 66 22.44
15 March 2021 1.26 1660 906 2645 447 26.90
21 April 2021 0.53 700 482 948 118 16.73
20 May 2021 0.06 80 0 209 6l 75.88
Il June 2021 0.14 191 46 380 90 47.08
02 July 2021 0.10 137 72 215 37 27.04
30 August 2021 0.00 0 0 0 0 0.00
08 September 2021 0.12 162 47 296 67 41.23
12 October 2021 0.72 956 677 1321 166 17.38
15 November 2021 0.12 162 86 256 45 27.30
28 December 2021 0.05 65 24 109 22 3351
18 February 2022 0.10 136 77 207 36 26.42
26 February 2022 0.42 551 365 776 106 19.21
I'l March 2022 1.64 2155 1453 2930 372 17.23
14 April 2022 0.20 265 182 360 47 17.69
15 May 2022 0.10 137 64 217 41 29.53
06 June 2022 0.07 91 24 191 46 50.69
22 July 2022 1.79 2362 1203 3737 643 27.20
17 August 2022 0.06 80 25 148 31 38.66
02 September 2022 0.04 50 16 93 20 39.95

*Initial survey area — see Figure |and Figure 2
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Table 14 Summary of kittiwake ages in the WOW survey area between July 2020 and
September 2022
Number Number Number Number % Adult
Survey date recorded rec::ded re.corde.d rec::ded (:;:': Total
e immature | 2° [ unknown birds)

22 July 2020* 26 0 0 14 100 40
06 August 2020* 32 0 I 13 97 46
24 September 2020* | 0 2 2 33 5
22 October 2020* 112 0 27 63 8l 202
28 November 2020* 29 | 2 0 91 32
I5 December 2020* 15 I I I 88 18
04 January 2021* 15 0 0 0 100 15
27 February 2021 29 2 0 6 94 37
I5 March 2021 97 6 0 105 94 208
21 April 2021 82 3 0 2 96 87
20 May 2021 10 0 0 0 100 10
I'l June 2021 23 I 0 0 96 24
02 July 2021 13 0 0 4 100 17
30 August 2021 0 0 0 0 - 0
08 September 2021 16 0 4 0 80 20
12 October 2021 76 9 15 19 76 19
I5 November 2021 20 0 0 0 100 20
28 December 2021 8 0 0 0 100 8
18 February 2022 17 0 0 0 100 17
26 February 2022 65 2 0 2 97 69
I'l March 2022 173 12 0 88 94 273
14 April 2022 27 0 0 6 100 33
15 May 2022 7 9 0 I 44 17
06 June 2022 4 I 0 6 80 I
22 July 2022 194 2 I 97 98 294
17 August 2022 4 0 2 4 67 10
02 September 2022 3 0 2 I 60 6
Total 1098 49 57 434 91 1638

*Initial survey area — see Figure |and Figure 2
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Table I5  Summary of kittiwake behaviours in the WOW survey area between July 2020 and
September 2022
Number Number Number Number % Number

Survey date re‘;:.orded re:l:o.rded reci:::;'ded ::;iorde; o Total rec:rd:’d as

iving ying sitting ng o e
22 July 2020* 0 28 12 0 70 40 0
06 August 2020* 0 35 I 0 76 46 0
24 September 2020* 0 3 2 0 60 5 0
22 October 2020%* 0 126 76 0 62 202 0
28 November 2020* 0 30 0 2 94 32 0
I5 December 2020* 0 12 6 0 67 18 0
04 January 2021* 0 12 3 0 80 15 0
27 February 2021 0 23 14 0 62 37 0
15 March 2021 0 103 104 I 50 208 0
21 April 2021 0 84 3 0 97 87 0
20 May 2021 0 10 0 0 100 10 0
I'l June 2021 0 8 16 0 33 24 0
02 July 2021 0 17 0 0 100 17 0
30 August 2021 0 0 0 0 - 0 0
08 September 2021 0 20 0 0 100 20 0
12 October 2021 0 17 2 0 98 119 0
I5 November 2021 0 20 0 0 100 20 0
28 December 2021 0 8 0 0 100 8 0
18 February 2022 0 17 0 0 100 17 0
26 February 2022 0 6l 8 0 88 69 0
Il March 2022 0 188 85 0 69 273 0
14 April 2022 0 33 0 0 100 33 0
15 May 2022 0 16 I 0 94 17 0
06 June 2022 0 4 7 0 36 Il 0
22 July 2022 0 204 86 4 69 294 0
17 August 2022 0 6 4 0 60 10 0
02 September 2022 0 5 | 0 83 6 0
Total 0 1190 44| 7 73 1638 0

*Initial survey area — see Figure |and Figure 2
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Figure 12 Density of kittiwakes (number/km?) and number of detections per segment in the WOW survey area between July 2020 and June 2021.

Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.
An increase in the development and survey area from February 2021 to September 2022.
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Figure 13 Density of kittiwakes (number/km?) and number of detections per segment in the WOW survey area between July 2021 and June 2022.

Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.
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Figure 14 Density of kittiwakes (number/km?) and number of detections per segment in the WOW survey area between July and September 2022.
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Figure I5 Summarised direction of movement of flying kittiwakes in the WOW survey area
between July 2020 and September 2022

Note: All plots are visualised on the same scale to match the month with the highest values, therefore plots for months with

fewer flying individuals may be harder to interpret or in extreme cases appear blank.
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3.3.3 Great black-backed gull

85

86

87

88

89

90

Records of great black-backed gull peaked in December 2021, at 68 birds, during the non-breeding
season (Figure 16). Few birds were recorded during the breeding season in Year | and Year 2. It should
be noted that counts may not be directly comparable between surveys of the initial and revised survey
area, however, density estimates can provide this direct comparison because the counts are
standardised per unit area sampled.

Density estimates for the species ranged between 0.01 birds/km? in May 2022 (95% Cl 0.00 — 0.02), and
0.4 birds/km? (95% CI 0.32 — 0.51) in December 2021 (Figure 17; Table 16), equating to 8 birds (95%
CI 0 — 25) and 544 birds (95% Cl 417 - 669) respectively.

Great black-backed gulls were found throughout the survey area, with the highest densities tending to
be found in the 4km buffer, such as in November 2021. In December 2021 when records peaked, density
was highest in the east and southeast of the survey area, in comparison to February 2021 where density
was concentrated in the northwest buffer (Figure 18 to Figure 20).

Of the birds that could be aged, 66% were recorded as adults, with the largest proportion of immature
(67%) and juvenile (9%) birds recorded in October 2020 and December 2021 respectively (Table 17).

Over the survey period, 38% of birds were recorded flying. Relatively high proportions of birds were
recorded sitting on the water between December 2020 and March 2021 (Table 18).

There were survey months in which no data regarding flight direction were available. To allow for clear
interpretation of results, only surveys which contained flight direction data are displayed (Figure 21). In
December 2021, when numbers peaked, birds were observed flying in all directions, but with many flying
northwest.

Figure 16 Number of great black-backed gulls recorded between July 2020 and September
2022 in the WOW survey area (change in colour indicates the change in survey

year)
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*Initial survey area — see Figure |and Figure 2
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Figure 17 Great black-backed gull density estimates, with 95% lower and upper confidence
limits, in the WOW survey area between July 2020 and September 2022
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*Initial survey area — see Figure |and Figure 2
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Table 16 Density and population estimates of great black-backed gulls in the WOW
survey area between July 2020 and September 2022
Lower 95% | Upper 95% | Sc2ndard
Density | Population | confidence | confidence
Survey date estimate | estimate limit ?f limit ?f popu‘:; Gon CV (%)
(n/km?) | (number) | population | population ostinate

(number) | (number) e
22 July 2020* 0.00 0 0 0 0 0.00
06 August 2020* 0.00 0 0 0 0 0.00
24 September 2020* 0.00 0 0 0 0 0.00
22 October 2020* 0.02 32 0 86 25 76.97
28 November 2020* 0.12 153 63 258 50 3243
15 December 2020* 0.06 8l 24 144 30 37.20
04 January 2021* 0.07 89 38 155 32 35.46
27 February 2021 0.19 250 32 617 175 69.92
15 March 2021 0.04 48 16 86 18 36.24
21 April 2021 0.00 0 0 0 0 0.00
20 May 2021 0.00 0 0 0 0 0.00
11 June 2021 0.02 33 0 79 21 63.81
02 July 2021 0.00 0 0 0 0 0.00
30 August 2021 0.00 0 0 0 0 0.00
08 September 2021 0.00 0 0 0 0 0.00
12 October 2021 0.00 0 0 0 0 0.00
15 November 202 | 0.20 270 160 401 62 22.72
28 December 2021 041 544 417 669 65 11.90
18 February 2022 0.09 112 46 206 42 36.89
26 February 2022 0.15 196 102 294 50 25.19
11 March 2022 0.04 48 8 104 27 55.37
14 April 2022 0.00 0 0 0 0 0.00
15 May 2022 0.0l 8 0 25 8 101.83
06 June 2022 0.00 0 0 0 0 0.00
22 July 2022 0.00 0 0 0 0 0.00
17 August 2022 0.00 0 0 0 0 0.00
02 September 2022 0.00 0 0 0 0 0.00
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Table I7 Summary of great black-backed gull ages in the WOW survey area between July
2020 and September 2022
Number Number Number Number % Adult
Survey date recorded recc;:ded re.corde.d rec::ded (:::: Total
CniLE immature | 2° [ONENE unknown birds)
22 July 2020* 0 0 0 0 - 0
06 August 2020* 0 0 0 0 - 0
24 September 2020* 0 0 0 0 - 0
22 October 2020* | 2 0 | 33 4
28 November 2020* 12 7 0 0 63 19
I5 December 2020* 7 3 0 0 70 10
04 January 202 1* 10 I 0 0 9l I
27 February 2021 18 9 0 4 67 31
I5 March 2021 I 0 0 5 100 6
21 April 2021 0 0 0 0 . 0
20 May 2021 0 0 0 0 - 0
Il June 2021 4 0 0 0 100 4
02 July 2021 0 0 0 0 . 0
30 August 2021 0 0 0 0 - 0
08 September 2021 0 0 0 0 . 0
12 October 2021 0 0 0 0 - 0
15 November 2021 13 16 2 | 42 32
28 December 2021 44 18 6 0 65 68
18 February 2022 8 0 0 6 100 14
26 February 2022 17 6 0 I 74 24
Il March 2022 3 | 0 2 75 6
14 April 2022 0 0 0 0 - 0
15 May 2022 I 0 0 0 100 I
06 June 2022 0 0 0 0 - 0
22 July 2022 0 0 0 0 . 0
17 August 2022 0 0 0 0 - 0
02 September 2022 0 0 0 0 - 0
Total 139 63 8 20 66 230

*Initial survey area — see Figure |and Figure 2
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Table I8 Summary of great black-backed gull behaviours in the WOW survey area between
July 2020 and September 2022
Number | Number | Number | Number Number
Survey date recorded | recorded | recorded | recorded | % Flying Total recorded as
diving flying sitting | taking off dead
22 July 2020* 0 0 0 0 - 0 0
06 August 2020* 0 0 0 0 - 0 0
24 September 2020* 0 0 0 0 - 0 0
22 October 2020* 0 3 I 0 75 4 0
28 November 2020* 0 I 7 | 58 19 0
15 December 2020%* 0 4 6 0 40 10 0
04 January 202 * 0 3 8 0 27 I 0
27 February 2021 0 9 22 0 29 31 0
15 March 2021 0 I 5 0 17 6 0
21 April 2021 0 0 0 0 - 0 0
20 May 2021 0 0 0 0 - 0 0
Il June 2021 0 4 0 0 100 4 0
02 July 2021 0 0 0 0 - 0 0
30 August 2021 0 0 0 0 - 0 0
08 September 2021 0 0 0 0 - 0 0
12 October 2021 0 0 0 0 - 0 0
15 November 2021 0 9 23 0 28 32 0
28 December 2021 0 25 43 0 37 68 0
18 February 2022 | 4 9 0 29 14 0
26 February 2022 0 10 14 0 42 24 0
11 March 2022 0 4 2 0 67 6 0
14 April 2022 0 0 0 0 - 0 0
15 May 2022 0 I 0 0 100 I 0
06 June 2022 0 0 0 0 - 0 0
22 July 2022 0 0 0 0 - 0 0
17 August 2022 0 0 0 0 - 0 0
02 September 2022 0 0 0 0 - 0 0
Total I 88 140 I 38 230 0

*Initial survey area — see Figure |and Figure 2
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Figure 18 Density of great black-backed gulls (number/km?) and number of detections per segment in the
Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.
An increase in the development and survey area from February 202 to September 2022.
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Figure 19 Density of great black-backed gulls (number/km?) and number of detections per segment in the WOW survey area between July 2021 and
June 2022.

Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.
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Figure 20 Detections of great black-backed gulls in the WOW survey area between July and September 2022.

Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.
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Figure 21 Summarised direction of movement of flying great black-backed gulls in the

WOW survey area between July 2020 and September 2022
Note: All plots are visualised on the same scale to match the month with the highest values, therefore plots for months with
fewer flying individuals may be harder to interpret or in extreme cases appear blank.
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3.3.4 Guillemot
91 Guillemots were the most abundant species recorded, with peaks in detections generally occurring

during the autumn post-moult dispersal (e.g. July 2022), as well as a large peak in April 2021 at the
beginning of the breeding season (Figure 22). It should be noted that counts may not be directly
comparable between surveys of the initial and revised survey area, however, density estimates can
provide this direct comparison because the counts are standardised per unit area sampled.

92 Absolute density estimates for the species ranged between 0.50 birds/km? (95% CI 0.34 — 0.63) in
February 2022 and 8.18 birds/km? (95% CI 5.44 — 11.62) in July 2022 (Figure 23; Table 19), equating to
estimated abundance of 653 birds (95% Cl 445 — 840) and 10,814 birds (95% Cl 7,195 — 15,357)
respectively.

93 Guillemots were found throughout the survey area, with high densities observed within the
development area and 4km buffer. In July 2022 when records peaked, birds were mainly in the east and
southeast of the survey area in comparison to May and June 202| where density was highest in the
north-west of the survey area (Figure 24 to Figure 26).

94 Age data for guillemots are not presented since adults can only be aged when in the presence of a
juvenile for size comparison, and they occur almost always as single adult-chick pairs. Throughout the
27-month period, | 18 adult-chick pairs were recorded.

95 As expected for the species, only 6% of birds were recorded flying, with the most birds recorded as
sitting on the water, such as in April 2021 and July 2022 (Table 20).

96 There were survey months in which no data regarding flight direction were available. To allow for clear
interpretation of results, only surveys which contained flight direction data are displayed (Figure 27). In
October 2021, birds were mainly heading in southerly directions, while in May 2022, most birds were
flying in easterly directions.

Figure 22 Number of guillemots recorded between July 2020 and September 2022 in the
WOW survey area (change in colour indicates the change in survey year)
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*Initial survey area — see Figure |and Figure 2
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Figure 23  Guillemot absolute density estimates, with 95% lower and upper confidence limits,
in the WOW survey area between July 2020 and September 2022
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Table 19  Absolute monthly density and population estimates for guillemot in the WOW survey area between July 2020 and September 2022,
accounting for the potential number of birds estimated as being unavailable for detection.

22 July 2020%* 3.26 4182 2985 5790 719 17.18 4.26 5468 3744 7551 1025 18.75
06 August 2020* 1.23 1584 1227 2026 205 12.90 1.6l 2075 1550 2696 291 14.02
24 September 2020%* 3.82 4906 3638 6552 751 15.30 4.97 6372 4585 8453 1059 16.62
22 October 2020* 3.16 4059 2224 6182 1009 24.85 4.14 5307 2913 8206 1409 26.55
28 November 2020* 0.54 692 496 938 Il 15.95 0.70 899 598 1230 158 17.58
|5 December 2020* 0.87 1120 715 1579 223 19.89 .11 1417 838 2136 317 22.37
04 January 2021* 1.32 1696 1332 2090 190 1115 1.70 2189 1663 2768 267 12.20
27 February 2021 2.11 2771 1973 3829 491 17.69 2.69 3526 2389 5102 690 19.57
15 March 2021 293 3848 3182 4576 355 9.20 3.76 4960 3958 6099 522 10.52
21 April 2021 6.21 8200 6639 10058 860 10.48 8.18 10807 8597 13237 1213 11.22
20 May 2021 0.52 680 318 1201 229 33.68 0.67 885 379 1613 322 36.38
I'l June 2021 1.00 1321 924 1768 219 16.56 1.31 1723 1155 2371 312 18.11
02 July 2021 1.44 1892 1295 2547 322 17.00 1.8l 2375 1511 3348 429 18.06
30 August 2021 2.96 3917 3351 4573 326 0.08 3.90 516l 4349 6159 476 9.22
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08 September 2021 3.77 4961 4245 5732 389 7.83 4.96 6520 5545 7588 547 839
12 October 2021 3.16 4174 3485 4860 355 8.49 391 5175 4266 6186 411 7.94
15 November 2021 1.10 1448 1179 1756 150 10.32 1.42 1866 1451 2291 209 11.20
28 December 2021 1.55 2033 1695 2380 172 8.44 2.02 2657 2211 3124 243 9.15
18 February 2022 0.37 492 341 641 76 15.32 0.50 653 445 840 110 16.85
26 February 2022 0.51 668 428 898 19 17.76 0.67 878 607 1187 163 18.56
I'1 March 2022 0.40 530 322 776 115 21.60 0.52 692 424 993 156 22.54
14 April 2022 1.64 2159 1579 2761 316 14.63 2.12 2786 1933 3856 452 16.22
15 May 2022 226 2980 2070 4056 526 17.65 2.71 3586 2238 510l 701 19.55
06 June 2022 1.83 2412 1649 3265 411 17.03 2.34 3094 1932 4319 585 18.91
22 July 2022 6.30 8328 5493 12270 1706 20.48 8.18 10814 7195 15357 2336 21.60
17 August 2022 4.79 6335 4413 8749 1118 17.65 6.29 8315 5834 11411 1550 18.64
02 September 2022 3.89 5146 3648 6895 842 16.36 5.04 6662 4577 878l 1186 17.80

*Initial survey area — see Figure |and Figure 2
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Table 20 Summary of guillemot behaviours in the WOW survey area between July 2020 and
September 2022
Number | Number | Number | Number Number
Survey date recorded | recorded | recorded | recorded | % Flying Total recorded as
diving flying sitting | taking off dead
22 July 2020* 0 I 512 0 2 523 0
06 August 2020* 0 7 186 0 4 193 0
24 September 2020* I 9 596 0 I 606 0
22 October 2020* 0 18 483 0 4 501 0
28 November 2020* 0 5 69 0 7 74 0
15 December 2020%* 0 13 113 0 10 126 0
04 January 202 |* 0 12 183 0 6 195 0
27 February 2021 0 44 293 0 13 337 0
15 March 2021 0 30 437 0 6 467 0
21 April 2021 0 14 990 0 I 1004 0
20 May 2021 0 4 80 0 5 84 0
Il June 2021 0 12 151 0 7 163 0
02 July 2021 0 51 185 0 22 236 0
30 August 2021 0 0 486 0 0 486 0
08 September 2021 0 5 606 0 I 611 0
12 October 2021 0 113 380 | 23 494 0
15 November 2021 0 15 157 0 9 172 0
28 December 2021 0 2 225 | I 228 0
18 February 2022 0 0 54 0 0 54 0
26 February 2022 0 I 71 0 I 72 0
11 March 2022 0 I 50 0 2 51 0
14 April 2022 0 24 243 0 9 267 0
15 May 2022 I 98 261 0 27 360 0
06 June 2022 0 31 268 0 10 299 0
22 July 2022 I 35 979 | 3 1016 0
17 August 2022 0 0 782 0 0 782 0
02 September 2022 I 3 606 0 0 610 0
Total 4 558 9446 3 6 10011 0

*Initial survey area — see Figure |and Figure 2
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Figure 24 Density of guillemots (number/km?) and number of detections per segment in the WOW survey area between July 2020 and June 2021.

Note: An increase in the development and survey area from February 202 to September 2022.
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Figure 25 Density of guillemots (number/km?) and number of detections per segment in the WOW survey area between July 2021 and June 2022.
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Figure 26 Density of guillemots (number/km?) and number of detections per segment in the WOW survey area between July and September 2022.
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Figure 27 Summarised direction of movement of flying guillemots in the WOW survey
area between July 2020 and September 2022

Note: All plots are visualised on the same scale to match the month with the highest values, therefore plots for months with

fewer flying individuals may be harder to interpret or in extreme cases appear blank.
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3.3.5 Razorbill
97 Razorbills were recorded intermittently throughout the survey period, peaking in September 2022, with

44 records (Figure 28). It should be noted that counts may not be directly comparable between surveys
of the initial and revised survey area, however, density estimates can provide this direct comparison
because the counts are standardised per unit area sampled.

98 Absolute density estimates for the species ranged between 0.0 birds/km? (95% CI 0.00 — 0.02) in May
2022 and 0.37 birds/km? (95% C1 0.16 — 0.64) in September 2022 (Figure 29; Table 21), equating to a | |
birds (95% CI 0 — 31) and 475 birds (95% Cl 202 — 831) respectively.

99 Distribution of razorbill varied between surveys with the species generally widespread throughout the
survey area. In September 2022 when numbers peaked, more birds were distributed in the south and
southeast of the 4km buffer area as in July 2022 while in other months, birds were more widespread
(Figure 30 to Figure 32).

100  Age data for razorbills are not presented since adults can only be aged when in the presence of a juvenile
for size comparison, and they occur almost always as single adult-chick pairs. Throughout the 27-month
period four adult-chick pairs were recorded.

101 As expected for the species, only 5% of birds were recorded flying, with the most birds recorded as
sitting on the water, such as in July and September 2022 (Table 22).

102 There were survey months in which no data regarding flight direction were available. To allow for clear
interpretation of results, only surveys which contained flight direction data are displayed (Figure 33).
No clear patterns in flight direction could be determined.

Figure 28 Number of razorbills recorded between July 2020 and September 2022 in the
WOW survey area (change in colour indicates the change in survey year)
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Figure 29 Razorbill absolute density estimates, with 95% lower and upper confidence limits,
in the WOW survey area between July 2020 and September 2022
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Table 21  Absolute monthly density and population estimates for razorbill in the WOW survey area between July 2020 and September 2022,
accounting for the potential number of birds estimated as being unavailable for detection.

22 July 2020* 0.01 16 0 48 16 94.28 0.01 20 0 59 23 115.00
06 August 2020* 0.02 24 | 63 18 7243 0.02 31 I 78 25 80.65
24 September 2020* 0.08 106 57 163 27 25.57 0.1 132 71 197 38 28.79
22 October 2020* 0.00 0 0 0 0 0.00 0 0 0 0 0 0.00
28 November 2020%* 0.01 9 | 25 8 923 0.01 I | 31 I 100.00
|5 December 2020%* 0.00 0 0 0 0 0.00 0 0 0 0 0 0.00
04 January 2021* 0.00 0 0 0 0 0.00 0 0 0 0 0 0.00
27 February 2021 0.06 82 25 155 35 42.02 0.08 100 21 193 46 46.00
15 March 2021 0.10 136 56 225 43 31.63 0.13 167 57 293 63 37.72
21 April 2021 0.13 178 104 266 42 23.57 0.17 214 16 333 57 26.64
20 May 2021 0.02 25 0 65 18 70.99 0.02 29 0 78 25 86.21
I'l June 2021 0.11 140 36 277 63 44.6 0.12 165 40 343 85 51.52
02 July 2021 0.00 0 0 0 0 0.00 0 0 0 0 0 0.00
30 August 2021 0.10 138 56 230 46 0.3316 0.13 164 49 301 66 40.24
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08 September 2021 0.09 114 36 206 45 39.18 0.1 139 33 290 62 44.60
12 October 2021 0.05 6l 26 106 21 33.98 0.06 71 22 144 30 4225
15 November 2021 0.01 17 | 40 I 6291 0.02 20 | 55 14 70.00
28 December 2021 0.02 26 2 51 13 50.23 0.02 33 2 70 19 57.58
18 February 2022 0.00 0 0 0 0 0.00 0 0 0 0 0 0.00

26 February 2022 0.04 57 7 121 30 51.97 0.05 67 15 147 42 62.69
I'l March 2022 0.17 230 128 338 56 24.26 0.22 279 156 426 77 27.60
14 April 2022 0.00 0 0 0 0 0.00 0 0 0 0 0 0.00

15 May 2022 0.01 8 0 25 8 96.29 0.01 I 0 31 I 100.00
06 June 2022 0.00 0 0 0 0 0.00 0 0 0 0 0 0.00

22 July 2022 0.15 196 8l 332 63 32.03 0.18 244 106 408 90 36.89
17 August 2022 0.03 41 | 125 34 82.68 0.04 51 | 150 48 94.12
02 September 2022 0.31 404 179 685 134 33.01 0.37 486 209 842 190 39.09

*Initial survey area — see Figure |and Figure 2
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Table 22  Summary of razorbill behaviours in the WOW survey area between July 2020 and
September 2022
Number | Number | Number | Number Number
Survey date recorded | recorded | recorded | recorded | % Flying Total recorded as
diving flying sitting | taking off dead
22 July 2020* 0 0 2 0 0 2 0
06 August 2020* 0 0 3 0 0 3 0
24 September 2020* 0 0 13 0 0 13 0
22 October 2020* 0 0 0 0 - 0 0
28 November 2020* 0 0 | 0 0 | 0
15 December 2020* 0 0 0 0 - 0 0
04 January 202 I* 0 0 0 0 - 0 0
27 February 2021 0 I 9 0 10 10 0
15 March 2021 0 I 11 0 8 12 0
21 April 2021 0 I 20 0 5 21 0
20 May 2021 0 0 3 0 0 3 0
I'l June 2021 0 2 15 0 12 17 0
02 July 2021 0 0 0 0 - 0 0
30 August 2021 0 I 16 0 6 17 0
08 September 2021 0 2 12 0 14 14 0
12 October 2021 0 I 6 0 14 7 0
15 November 2021 0 I | 0 50 2 0
28 December 2021 0 0 3 0 0 3 0
18 February 2022 0 0 0 0 - 0 0
26 February 2022 0 0 6 0 0 6 0
|1 March 2022 0 I 22 0 4 23 0
14 April 2022 0 0 0 0 - 0 0
15 May 2022 0 0 | 0 0 | 0
06 June 2022 0 0 0 0 - 0 0
22 July 2022 0 0 24 0 0 24 0
17 August 2022 0 0 5 0 0 5 0
02 September 2022 0 0 44 0 0 44 0
Total 0 11 217 0 5 228 0

*Initial survey area — see Figure |and Figure 2
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Figure 30 Density of razorbills (number/km?) and number of detections per segment in the WOW survey area between July 2020 and June 2021.

Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.

An increase in the development and survey area from February 2021 to September 2022.
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Figure 31

Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.

Density of razorbills (number/km?) and number of detections per segment in the WOW survey area between July 2021 and June 2022.
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Figure 32 Density of razorbills (number/km?) and number of detections per segment in the WOW survey area between July and September 2022.
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Figure 33 Summarised direction of movement of flying razorbills in the WOW survey area

between July 2020 and September 2022

Note: All plots are visualised on the same scale to match the month with the highest values, therefore plots for months with

fewer flying individuals may be harder to interpret or in extreme cases appear blank.
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3.3.6 Puffin

103 Puffins were recorded intermittently, with relatively high numbers recorded during the breeding season
and the start of the non-breeding season (Figure 34). It should be noted that counts may not be directly
comparable between surveys of the initial and revised survey area, however, density estimates can
provide this direct comparison because the counts are standardised per unit area sampled.

104  Absolute density estimates for the species ranged between 0.02 birds/km? (95% Cl 0.01 — 0.03)
November 2021, and 6.24 birds/km? (95% Cl 4.22 — 8.45) in June 2022 (Figure 35; Table 23). This
equates to an estimate of 27 birds (95% ClI 9 — 47) and 8,255 birds (95% CI 5,585 — | I,160) respectively.

105 Puffins were found throughout the survey area, with the highest densities tending to be in the south and
southwest, such as in June 2021 and August 2022. High densities were also recorded in the northwest
of the survey area such as in July and August 2020 as well as July 2021 (Figure 36 to Figure 38).

106  As with guillemots and razorbills, only a small proportion of birds were recorded flying throughout the

survey period (6%), with a large proportion of birds recorded as sitting on the water between April and
September in both years (Table 24).

107  There were survey months in which no data regarding flight direction were available. To allow for clear
interpretation of results, only surveys which contained flight direction data are displayed (Figure 39). In

June 2021, when numbers peaked, birds were mainly heading northwest, while in July 2022 birds were
primarily flying southeast.

Figure 34 Number of puffins recorded between July 2020 and September 2022 in the WOW
survey area (change in colour indicates the change in survey year)
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*Initial survey area — see Figure |and Figure 2
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Figure 35 Puffin absolute density estimates, with 95% lower and upper confidence limits, in
the WOW survey area between July 2020 and September 2022
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*Initial survey area — see Figure |and Figure 2
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Table 23  Absolute monthly density and population estimates for puffin in the WOW survey area between July 2020 and September 2022, accounting
for the potential number of birds estimated as being unavailable for detection.

22 July 2020* 293 3764 2090 5934 1025 27.23 3.40 4363 2373 7208 1469 33.67
06 August 2020* 2.08 2677 1953 3407 365 13.64 2.39 3076 2194 3969 495 16.09
24 September 2020%* 0.19 239 160 325 42 17.23 0.22 278 189 377 59 21.22
22 October 2020* 0.16 208 139 283 37 17.50 0.19 243 165 317 50 20.58
28 November 2020* 0.04 49 16 87 19 39.14 0.05 56 19 100 27 4821
I5 December 2020* 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0.00
04 January 2021* 0.06 72 36 115 21 28.84 0.07 85 41 135 30 35.29
27 February 2021 0.02 25 4 48 12 4561 0.02 29 9 55 16 55.17
I5 March 2021 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0.00
21 April 2021 1.60 2109 1556 2708 304 14.40 1.84 2424 1769 3163 421 17.37
20 May 2021 0.40 525 276 823 142 27.01 0.45 596 299 938 201 3372
Il June 2021 4.59 6037 4981 7319 598 9.89 5.28 6947 5448 8680 853 12.28
02 July 2021 3.03 3986 2832 5240 635 15.92 3.51 4615 3080 6258 879 19.05
30 August 2021 228 3020 2288 3831 408 0.13 2.68 3541 2747 4463 566 15.98
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08 September 2021 237 3120 2129 4125 514 16.46 276 3632 2470 4843 718 19.77
12 October 2021 0.26 346 264 443 46 13.15 0.30 400 295 515 64 16.00
15 November 2021 0.02 23 8 41 9 35.77 0.02 27 9 47 13 48.15
28 December 2021 0.05 64 32 98 17 26.28 0.06 75 37 115 25 33.33
18 February 2022 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0.00
26 February 2022 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0.00
Il March 2022 0.00 0 0 0 0 0.00 0.00 0 0 0 0 0.00
14 April 2022 1.24 1628 1271 2006 189 11.57 1.38 1826 1331 2381 246 13.47
15 May 2022 5.44 7185 4626 10376 1518 21.11 6.20 8198 4876 12296 2101 25.63
06 June 2022 5.38 7104 4813 9652 1245 17.52 6.24 8255 5585 11160 1715 20.78
22 July 2022 5.37 7097 4885 9504 1156 16.29 6.19 8185 5778 11244 1476 18.03
17 August 2022 451 5957 4417 7710 857 14.38 5.28 6985 5140 8968 1179 16.88
02 September 2022 0.90 1185 984 1391 104 8.77 1.05 1374 1125 1652 149 10.84

*Initial survey area — see Figure |and Figure 2
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Table 24 Summary of puffin behaviours in the WOW survey area between July 2020 and

September 2022
Number | Number | Number | Number Number
Survey date recorded | recorded | recorded | recorded | % Flying Total recorded as
diving flying sitting | taking off dead
22 July 2020* 0 3 372 0 I 375 0
06 August 2020* 0 29 287 0 9 316 0
24 September 2020* 0 0 25 0 0 25 0
22 October 2020%* 0 0 18 0 0 18 0
28 November 2020* 0 0 2 0 0 2 0
15 December 2020%* 0 0 0 0 - 0 0
04 January 202[* 0 0 I 0 0 | 0
27 February 2021 0 0 I 0 0 | 0
15 March 2021 0 0 0 0 - 0 0
2| April 2021 | 2 201 0 | 204 0
20 May 2021 0 0 62 0 0 62 0
Il June 2021 0 8l 666 0 I 747 0
02 July 2021 0 35 457 0 7 492 0
30 August 2021 0 0 339 0 0 339 0
08 September 2021 0 | 365 0 0 366 0
12 October 2021 0 | 29 0 3 30 0
15 November 2021 0 0 I 0 0 | 0
28 December 2021 0 0 2 0 0 2 0
18 February 2022 0 0 0 0 - 0 0
26 February 2022 0 0 0 0 - 0 0
|1 March 2022 0 0 0 0 - 0 0
14 April 2022 0 46 147 0 24 193 0
15 May 2022 0 110 756 0 13 866 0
06 June 2022 0 23 843 0 3 866 0
22 July 2022 0 75 754 0 9 829 0
17 August 2022 0 5 736 0 | 741 0
02 September 2022 0 3 95 0 3 98 0
Total I 414 6159 0 6 6574 0

*Initial survey area — see Figure |and Figure 2
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Figure 36 Density of puffins (humber/km?) and number of detections per segment in the WOW survey area between July 2020 and June 2021

Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.

An increase in the development and survey area from February 2021 to September 2022.
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Figure 37 Density of puffins (humber/km?) and number of detections per segment in the WOW survey area between July 2021 and June 2022.

Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.

TN

S0

S0

SN

sew Foow

Soow

July 2021

1
August 2021

1
September 202 |

. October 2021

/\Novemb:r 2021 //"“\\Dccembcr 2021
NN NN
fr O\ ,/ f NN
/ Y / Y
| \ / )
f f A / . ~ :
[ ey ' L
e \—
n/\‘February SO 2022 /.r*\february $02 2022 - March 2022
AN AN SN
d ~\, N fr S
{ \ \I/ \\ / [ N \
/ ) / )) /| >
g / x‘ ,/‘j,j ," /'//)
L~ L —

200N

April 2022

May 2022

June 2022

N

A
O

PVON

NTIN

Legend
(persqkm)  (per segment)
o . 1.2

I ozi-05 @ 1-1s
Bl osi-1
-2

M0 -5 @

Moo []M0221-M0922 Dev Area

B 00120 [Jmoz21 Moo 22 4km butter

Il 2001 -50
-5 @ Puffin

. S S -
Comales pulblic se e efomadion kensedunder e s

. e 0
E”E"T RIDG Fower

FROJECT

001-01 ® 3.5
011-02 @ ¢-10

@ s

UK Qutline

West of Orkney

DRAW ING TITLE

[DRAWING NUMEER

Density of puffin (number/km?)
and num ber of detections per segment
between July 2021 and June 2022

[4 HP00126_702_0I_0l6

f: ersion | pare Orawn | Cracke# | Acprove s
! 15082022 T Reg kM
e OO

DETUm PROJACT 10N
WGigs uTMIGN

rLI23.00 a4

HDef

ATRAL JUMNEYING LIMITEID

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL

100 OF 231



Windfarm

AERIAL SURVEYING LIMITED

DOCUMENT NUMBER: HP00126-703-04

DATE: 31 January 2024

ISSUE: 4

Figure 38 Density of puffins (nhumber/km?) and number of detections per segment in the WOW survey area between July and September 2022.
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Figure 39 Summarised direction of movement of flying puffins in the WOW survey area
between July 2020 and September 2022

Note: All plots are visualised on the same scale to match the month with the highest values, therefore plots for months with

fewer flying individuals may be harder to interpret or in extreme cases appear blank.
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3.3.7 Fulmar

108 Fulmars were recorded in all surveys, peaking in December 2020 with 560 birds (Figure 40). Records
were generally highest during the non-breeding wintering period It should be noted that counts may not
be directly comparable between surveys of the initial and revised survey area, however, density
estimates can provide this direct comparison because the counts are standardised per unit area sampled.

109 Density estimates for the species ranged between 0.01 birds/km? (95% C1 0.00 — 0.02) in June 2021 and
3.44 birds/km? (95% CI 01.93 — 5.65) in December 2020 (Figure 41; Table 25), equating to eight birds
(95% CI 0 - 24) and 4,420 birds (95% CI 2,479 — 7,259) respectively.

110 Fulmars were found throughout the survey area, with the highest densities tending to be found in the
east and southeast during the non-breeding and return migration periods. In other months, birds were
generally more spread throughout the development and 4km buffer such as in May and June 2022 (Figure
42 to Figure 44).

11 Over the survey period, 57% of birds were recorded flying, with many birds recorded as sitting on the
water in September and October 2020 (Table 26). One dead fulmar was recorded during the survey
period.

112 There were survey months in which no data regarding flight direction were available. To allow for clear
interpretation of results, only surveys which contained flight direction data are displayed In December
2020 and March 2022 when relatively high numbers of birds were recorded, fulmars were flying in all
directions, with no apparent patterns in flight direction (Figure 45).

Figure 40 Number of fulmars recorded between July 2020 and September 2022 in the WOW
survey area (change in colour indicates the change in survey year)
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Figure 41 Fulmar density estimates, with 95% lower and upper confidence limits, in the

WOW survey area between July 2020 and September 2022

Fulmar
7
—~ 6
E
X
% 5
=
2
w
P}
£
k= 3 b
“
Y
> 2
w
c
[
o ! w
0 i
T T I I T I T I I I T T T I T T T T I I T I I T
¥k & % Fad ad a a aNat A AN A A A A A A A
S c"é oS Jg’s* RN R P G A P
VPR of o0 o ¢ < RN \vaoeoé;og;o\kv\h AR il
< «

*Initial survey area — see Figure |and Figure 2

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL
104 OF 231



DOCUMENT NUMBER: HP00 26-703-04
DATE: 31 January 2024

H ] D Ef West"of Orkney
Windfarm

AERIAL SURVEYING LIMITED

ISSUE: 4

Table 25 Density and population estimates of fulmars in the WOW survey area between
July 2020 and September 2022
Lower 95% | Upper 95% | Seandard
Density | Population | confidence | confidence
Survey date estimate | estimate limit (ff limit ?f pow‘:: tion CV (%)
(n/km?) | (number) | population | population e

(number) | (number) e
22 July 2020* 1.41 1816 1307 2311 263 14.44
06 August 2020* 1.56 2008 667 3876 833 41.45
24 September 2020* 2.72 3500 1071 7806 1901 54.32
22 October 2020* 292 3756 1738 6601 1310 34.86
28 November 2020* 1.60 2056 1043 3371 600 29.14
15 December 2020* 3.44 4420 2479 7259 1261 28.53
04 January 202[* 231 2962 1989 4145 555 18.74
27 February 2021 0.38 496 369 622 65 12.97
15 March 2021 I.16 1526 1109 2049 251 16.41
21 April 2021 0.42 558 288 988 187 33.47
20 May 2021 0.19 254 136 385 67 26.24
Il June 2021 0.0l 8 0 24 8 101.46
02 July 2021 0.30 400 284 520 6l 15.27
30 August 2021 1.45 1915 1512 2395 218 0.11
08 September 2021 0.88 1157 880 1444 144 1237
12 October 2021 1.85 2445 890 4513 945 38.63
15 November 2021 1.68 2208 982 3754 714 3231
28 December 2021 2.02 2662 1857 3603 448 16.83
18 February 2022 1.33 1745 1390 2119 187 10.71
26 February 2022 1.83 2403 1466 3528 512 21.30
11 March 2022 244 3216 2644 3804 298 9.26
14 April 2022 0.60 790 655 924 69 8.62
15 May 2022 0.28 364 245 490 64 17.57
06 June 2022 0.18 238 161 329 44 18.49
22 July 2022 0.47 619 451 815 94 15.15
17 August 2022 0.59 783 639 944 79 10.06
02 September 2022 1.99 2626 2242 3050 206 7.82

*Initial survey area — see Figure |and Figure 2
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Table 26 Summary of fulmar behaviours in the WOW survey area between July 2020 and
September 2022
Number | Number | Number | Number % Number
Survey date re:.orded reco.rded re?o!'ded rec?rded Other Flying Total | recorded
iving flying sitting | taking off as dead
22 July 2020%* 0 58 168 0 0 26 226 0
06 August 2020* 0 72 171 4 0 29 247 0
24 September 2020* 0 15 324 3 0 26 442 0
22 October 2020* 0 11 353 7 0 24 471 0
28 November 2020* 0 163 71 25 0 63 259 0
15 December 2020* 0 424 134 2 0 76 560 0
04 January 202 * 0 212 156 I 0 57 369 0
27 February 2021 0 44 18 0 0 71 62 0
15 March 2021 0 153 36 I 0 8l 190 0
21 April 2021 0 31 34 3 0 46 68 0
20 May 2021 0 27 5 0 0 84 32 0
I'l June 2021 0 | 0 0 0 100 | 0
02 July 2021 0 38 11 0 0 78 49 0
30 August 2021 0 71 165 I 0 30 237 0
08 September 2021 0 62 83 0 0 43 145 0
12 October 2021 0 159 127 20 0 52 306 0
15 November 2021 0 243 33 | 0 88 277 0
28 December 2021 0 215 106 13 0 64 334 0
18 February 2022 0 199 17 I 0 92 217 0
26 February 2022 0 254 40 I 0 86 295 0
Il March 2022 0 314 74 I 0 8l 389 0
14 April 2022 0 9l 7 0 0 93 98 0
15 May 2022 0 34 10 | 0 76 45 0
06 June 2022 0 23 7 0 0 77 30 0
22 July 2022 0 45 30 0 0 60 75 0
17 August 2022 0 79 17 0 0 82 96 0
02 September 2022 0 89 233 | | 27 324 I
Total 0 3327 2430 86 | 57 5844 1

*Initial survey area — see Figure |and Figure 2
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Figure 42 Density of fulmars (number/km?) and number of detections per segment in the WOW survey area between July 2020 and June 2021.
Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.
An increase in the development and survey area from February 2021 to September 2022.
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Figure 43

Density of fulmars (number/km?) and number of detections per segment in the WOW survey area between July 2021 and June 2022.
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Figure 44 Density of fulmars (number/km?) and number of detections per segment in the WOW survey area between July and September 2022.
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Figure 45 Summarised direction of movement of flying fulmars in the WOW survey area
between July 2020 and September 2022

Note: All plots are visualised on the same scale to match the month with the highest values, therefore plots for months with

fewer flying individuals may be harder to interpret or in extreme cases appear blank.
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3.3.8 Gannet

113

114

115

116

17

118

Gannets were recorded throughout the survey period, with records peaking towards the end of the
breeding season and into the post-breeding migration period (Figure 46). It should be noted that counts
may not be directly comparable between surveys of the initial and revised survey area, however, density
estimates can provide this direct comparison.

Density estimates for the species ranged between 0.02 birds/km? (95% Cl 0.00 — 0.04) in December
2021 and 1.65 birds/km? (95% Cl 0.36 — 4.12) in August 2020 (Figure 47; Table 27), equating to
population estimates of 25 birds (95% CI 0 - 55) and 2,113 birds (95% CI 465 — 5,290) respectively.

Gannets were present throughout the survey area, with the highest densities tending to be found in the
north, such as in August and September 2021 (Figure 48 to Figure 50).

Of the birds that could be aged, 94% were recorded as adults, with the largest number of immature and
juvenile birds recorded in September 2020 (Table 28).

Throughout the survey period, 54% of birds were recorded flying, with largest proportion of birds sitting
on the water recorded in August 2020 (80%) (Table 29). Over the survey period, 32 dead birds were
recorded.

There were survey months in which no data regarding flight direction were available. To allow for clear
interpretation of results, only surveys which contained flight direction data are displayed. In September
2020, birds generally flew in southerly and westerly directions, and in August 2021 a large proportion
of birds were recorded flying east (Figure 51).

Figure 46 Number of gannets recorded between July 2020 and September 2022 in the WOW
survey area (change in colour indicates the change in survey year)
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*Initial survey area — see Figure |and Figure 2
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Figure 47 Gannet density estimates, with 95% lower and upper confidence limits, in the
WOW survey area between July 2020 and September 2022
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Table 27 Density and population estimates of gannets in the WOW survey area between
July 2020 and September 2022
Lower 95% | Upper 95% | Seandard
Density | Population | confidence | confidence
Survey date estimate | estimate limit (ff limit ?f pow‘:: tion CV (%)
(n/km?) | (number) | population | population e

(number) | (number) e
22 July 2020* 0.90 1162 429 2212 472 40.57
06 August 2020* 1.65 2113 465 5290 1491 70.54
24 September 2020* 1.44 1855 1584 2152 149 8.0l
22 October 2020* 0.90 1152 8I5 1539 186 16.13
28 November 2020* 0.04 49 16 88 20 40.32
15 December 2020* 0.06 74 8 175 44 59.43
04 January 202[* 0.03 33 0 72 18 53.79
27 February 2021 0.09 112 48 185 36 31.42
15 March 2021 0.12 160 80 245 43 26.47
21 April 2021 0.51 668 506 858 90 13.46
20 May 2021 0.64 847 586 1134 140 16.53
Il June 2021 0.40 522 284 797 130 24.90
02 July 2021 0.52 687 408 1038 168 24.34
30 August 2021 1.05 1393 807 2218 380 0.27
08 September 2021 1.27 1674 1297 2117 212 12.63
12 October 2021 1.44 1906 1445 2383 249 13.06
15 November 2021 0.05 64 30 103 20 30.55
28 December 2021 0.02 25 0 55 14 53.50
18 February 2022 0.10 137 62 224 41 29.52
26 February 2022 0.12 152 85 228 37 24.19
11 March 2022 0.26 344 246 477 63 18.22
14 April 2022 0.84 1102 812 1407 154 13.90
15 May 2022 0.50 655 408 930 138 20.94
06 June 2022 0.53 698 453 959 133 18.96
22 July 2022 0.48 632 454 879 109 17.25
17 August 2022 0.29 379 249 532 73 19.23
02 September 2022 0.70 923 649 1217 145 15.67

*Initial survey area — see Figure |and Figure 2
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Table 28 Summary of gannet ages in the WOW survey area between July 2020 and
September 2022
Number Number % Adult
Survey date %ﬁ%?t; recc;:ded Ei::lu::b:r:;n:i;!e rec::s'ded (:;:T Total
immature unknown birds)

22 July 2020* 108 2 0 33 98 143
06 August 2020* 6l 2 0 210 97 273
24 September 2020* 129 12 24 67 78 232
22 October 2020* 89 I 4 40 86 144
28 November 2020* 5 0 0 | 100 6
15 December 2020* 7 I 0 I 88 9
04 January 2021* 4 0 0 0 100 4
27 February 2021 12 0 0 2 100 14
15 March 2021 16 0 0 4 100 20
21 April 2021 79 0 0 4 100 83
20 May 2021 88 0 0 18 100 106
I'l June 2021 62 3 0 0 95 65
02 July 2021 80 4 0 2 95 86
30 August 2021 118 0 | 53 99 172
08 September 202 | 189 10 9 | 91 209
12 October 2021 218 I 7 3 92 239
15 November 2021 7 0 0 | 100 8
28 December 2021 3 0 0 0 100 3
18 February 2022 17 0 0 0 100 17
26 February 2022 19 0 0 0 100 19
Il March 2022 42 0 0 | 100 43
14 April 2022 136 0 0 0 100 136
15 May 2022 8l | 0 0 99 82
06 June 2022 76 5 0 6 94 87
22 July 2022 52 4 0 24 93 80
17 August 2022 19 5 0 31 79 55
02 September 2022 74 4 0 56 95 134
Total 1791 75 45 558 94 2469

*Initial survey area — see Figure |and Figure 2
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Table 29 Summary of gannet behaviours in the WOW survey area between July 2020 and
September 2022
Number | Number | Number | Number Number
Survey date recorded | recorded | recorded | recorded | Other | % Flying | Total recorded
diving flying sitting | taking off as dead

22 July 2020* 0 84 58 I 0 59 143 0
06 August 2020%* 0 55 218 0 0 20 273 0
24 September 2020* 0 138 93 I 0 59 232 0
22 October 2020%* 0 6l 82 I 0 42 144 0
28 November 2020* 0 5 | 0 0 83 6 0
15 December 2020* 0 4 5 0 0 44 9 0
04 January 2021* 0 | 3 0 0 25 4 0
27 February 2021 0 13 I 0 0 93 14 0
15 March 2021 0 16 4 0 0 80 20 0
21 April 2021 | 50 32 0 0 60 83 0
20 May 2021 0 73 33 0 0 69 106 0
11 June 2021 0 45 20 0 0 69 65 0
02 July 2021 0 60 25 I 0 70 86 0
30 August 2021 0 150 22 0 0 87 172 0
08 September 2021 0 129 80 0 0 62 209 0
12 October 2021 0 8l 156 I | 34 239 I
15 November 2021 0 4 4 0 0 50 8 0
28 December 2021 0 3 0 0 100 3 0
18 February 2022 0 14 3 0 0 82 17 0
26 February 2022 0 16 3 0 0 84 19 0
11 March 2022 0 42 I 0 0 98 43 0
14 April 2022 0 53 83 0 0 39 136 0
15 May 2022 0 45 36 0 I 55 82 I
06 June 2022 0 22 63 2 0 25 87 0
22 July 2022 0 54 25 0 I 68 80 I
17 August 2022 0 23 22 2 8 42 55 8
02 September 2022 0 86 27 0 21 64 134 21
Total | 1327 1100 9 32 54 2469 32

*Initial survey area — see Figure |and Figure 2
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Figure 48 Density of gannets (number/km?) and number of detections per segment in the WOW survey area between July 2020 and June 2021.

Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.

FoowW

Loow

An increase in the development and survey area from February 2021 to September 2022.

FooW
1

L
August 2020

L
September 2020

1 1
July 2020

SHUTN

TN

O

Le

October 2020

S00N

December 2020
’/ﬂ/\\\
(R h

1
»VON

February 2021

March 2021

S9N
1
—
~

1
NTIN

(per sq km)

[oz2i-05 @ 1-1s
B o511 . 16-20

e o2
I 201-5 ' =10
- Ml soi-10 MO7 20 - MO1 21 Dev Area
4 B 001-20  []M07 20 MO1 21 4km bufter
I 2001-50 [ ™o0221- M09 22 Devarea

- [ 102 21 - M09 22 4km buffer

Cemiains gulbic st ctor ifomacion Reensedunder LI m

| 2 P
[CLIENT RIDG Power

gend

(per segment)
0 . 12
001 -0.1 ® 3.5
011-02 @ 610

LK Oucline @ Gannet

0 510 20

e West of Orkney

Lo

May 2021

June 2021

April 2021

S9N

1
Rl

DRAWING TITLE
Density of gannet (num ber/km?)
and num ber of detections per segment
between July 2020 and June 2021
[SRAWING NUMBER

HP00126_702 01 _019
Orwn | Craceas [ Acprves

! 1509202

VERSION | DATE
T Iyr. e

= T HDef

DETUM
WGiss uTMIoN
ATRIAL SUNVEYING LENITED

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL

116 OF 231



AERIAL SURVEYING LIMITED

DOCUMENT NUMBER: HP00126-703-04

DATE: 31 January 2024

ISSUE: 4

Figure 49 Density of gannets (number/km?) and number of detections per segment in the WOW survey area between July 2021 and June 2022.
Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.
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Figure 50 Density of gannets (number/km?) and number of detections per segment in the WOW survey area between July and September 2022.
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Figure 51 Summarised direction of movement of flying gannets in the WOW survey area
between July 2020 and September 2022
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3.3.9 Less abundant bird species

119  Twenty-five less abundant bird species were recorded throughout the survey period, the most
numerous being great skua and European storm petrel, with 78 and 68 records (Figure 52; Figure 53).
One great skua was recorded as dead during the survey period. Distributions are presented in Figure
54 to Figure 56 while population and density estimates for these species can be found in Appendix I. It
should be noted that counts may not be directly comparable between surveys of the initial and revised
survey area, however, density estimates can provide this direct comparison because the counts are
standardised per unit area sampled.

120  Although a relatively high number of great skuas were recorded over the 27 months, most of these
(30%) were recorded in the August 2020 survey, during the breeding season. The same was true for
European storm petrel, and despite a relatively high number of overall records, observations were
primarily concentrated within a few months (e.g. August and September 2021; see Appendix I).

121 Arctic terns were recorded in moderate numbers during the breeding season, particularly in June 2021
and August 2022, distributed in the southeast and northwest of the 4km buffer. Herring gulls were also
recorded intermittently, predominately occurring within the development area.

122 Over the survey period, | | greylag geese (Anser anser) were recorded, all of these occurring during the
October 2021 survey, distributed in the northwest.

123 Other species of note, such as Cory’s (Calonectris diomedea); sooty (Puffinus griseus) and Great
shearwaters (Ardenna gravis), long-tailed skuas (Stercorarius longicaudus), black guillemots (Cepphus grylle),
pink-footed geese (Anser brachyrhynchus), shags and lesser black-backed gulls (Larus fuscus) were
recorded.
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Figure 52 Numbers of less abundant bird species recorded within the WOW survey area between July 2020 and June 2021
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Figure 53 Numbers of less abundant bird species recorded within the WOW survey area between July 2021 and September 2022
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Figure 54 Detections of less abundant bird species in the WOW survey area between July 2020 and June 2021.
Note: An increase in the development and survey area from February 202 [ to September 2022.
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Figure 55 Detections of less abundant bird species in the WOW survey area between July 2021 and June 2022.
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Figure 56 Detections of less abundant bird species in the WOW survey area between July 2021 and September 2022.
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125
126

10 Unidentified bird species

Records of unidentified birds peaked in July 2020 and 2022 (Figure 57 to Figure 60). The spring and
summer peaks of non-identification relate primarily to difficulties separating razorbill and guillemot and
reflect the large number of birds present at that time. These are especially hard to distinguish when
birds are in moult and accompanied by juveniles.

In addition, a total of one dead tern / small gull was observed and not assigned to species (Table 12).

Distributions of unidentified birds are displayed in Figure 61 to Figure 63. It should be noted a different
survey area was flown for the first seven surveys, so counts may not be directly comparable with later
surveys.
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Figure 57 Number of unidentified birds, assigned to species group, recorded within the WOW survey area between July 2020 and June 2021. For

clarity, unidentified auk species are presented separately.
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Figure 58 Number of unidentified birds, assigned to species group, recorded within the WOW survey area between July 2021 and September 2022.
For clarity, unidentified auk species are presented separately.
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Figure 59 Number of unidentified auk species, recorded within the WOW survey area between July 2020 and June 2021
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Figure 60 Number of unidentified auk species, recorded within the WOW survey area between July 2021 and September 2022
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Figure 61 Detections of unidentified birds, assigned to species group in the WOW survey area between July 2020 and June 2021.
Note: An increase in the development and survey area from February 202 to September 2022.
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Figure 62 Detections of unidentified birds, assigned to species group in the WOW survey area between July 2021 and June 2022.
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Figure 63 Detections of unidentified birds, assigned to species group in the WOW survey area between July 2021 and September 2022.
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3.3.11 All non-avian animals

127 Non-avian animals were recorded intermittently, with the highest numbers recorded between August
and October 2021 (Figure 64). It should be noted that counts may not be directly comparable between
surveys of the initial and revised survey area, however, density estimates can provide this direct
comparison because the counts are standardised per unit area sampled.

128  Surfacing rates of species and unidentified animals can be found in Table 30. One Risso’s dolphin was

recorded as dead during the survey period.

129  The densities of all non-avian animals are presented in Figure 65 to Figure 67.

Figure 64 Total number of non-avian animals recorded in the WOW survey area, between

July 2020 and September 2022 (change in colour indicates the change in survey

year)
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Table 30  Summary of surfacing behaviour for all non-avian animals in the WOW survey
area between July 2020 and September 2022

Surfacing Surf’:cing Unknown :::‘r::;
Species Submerged | Surfacing a::i ::d ot red behaviour Total as dead
line

Barrel jellyfish 3 0 0 0 0 3 0
Basking shark 5 0 0 0 0 5 0
Bottlenose dolphin 0 | 0 0 0 | 0
Common dolphin 40 2 0 0 0 42 0
Grey seal | 3 13 76 0 17 0
Harbour porpoise 83 5 33 26 4 125 0
Lion's mane jellyfish 93 | 0 0 0 94 0
Minke whale 2 0 | 33 0 3 0
Ocean sunfish 4 0 0 0 0 4 0
Porbeagle shark I 0 0 0 0 | 0
Risso's dolphin 10 | 6 30 3 20 |
White-beaked dolphin 87 4 9 9 0 100 0
No ID

Cetacean species 6 2 0 0 0 8 0
Dolphin species 2 0 | 33 0 3 0
Jellyfish 24 0 0 0 0 24 0
:::Id/essmall cetacean 3 0 | 20 | 5 0
Seal species 5 2 29 78 | 37 0
Total 369 21 93 19 9 492 1
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Figure 65

Note: An increase in the development and survey area from February 202 to September 2022.
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Figure 66 Density of all non-avian animals (number/km?) and number of detections per segment in the WOW survey area between July 2021 and
June 2022.

Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.
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Figure 67 Density of all non-avian animals (number/km?) and number of detections per segment in the WOW survey area between July and
September 2022.
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3.3.12 Harbour porpoise

130 Harbour porpoise were recorded relatively frequently, with records peaking in April 2021 with 22
animals (Figure 68). It should be noted that counts may not be directly comparable between surveys of
the initial and revised survey area, however, density estimates can provide this direct comparison
because the counts are standardised per unit area sampled.

131 When accounting for animals submerged at the time of the survey, absolute density estimates ranged
between 0.00 animals/km?, e.g. October 2020, and 0.77 animals/km? (95% Cl 0.19 — 1.44) in September
2021 (Figure 70 to Figure 72), equating to a peak population estimate for the survey area of 1,009
animals (95% CI 250 — 1,900). Harbour porpoise were widespread across the survey area with higher
densities generally observed within the 4km buffer such as in October 2021 and February 2022 (Figure
70 to Figure 72). In March 2021, density was concentrated in the southeast of the buffer while in
September 2021, higher densities were primarily concentrated in the northern buffer.

132 Proportions of surfacing animals can be found in Table 30; 67% of individuals were recorded as
submerged.

Figure 68 Number of harbour porpoise recorded between July 2020 and September 2022 in
the WOW survey area (change in colour indicates the change in survey year)
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Figure 69 Harbour porpoise absolute density estimates, with 95% lower and upper
confidence limits, in the WOW survey area between July 2020 and September
2022.
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Table 31 Relative and absolute monthly density and population estimates for harbour porpoise in the WOW survey area between July 2020 and
September 2022, accounting for animals estimated as unavailable for detection.

22 July 2020%* 0.01 17 0 48 17 98.92 0.06 83 0 255
06 August 2020* 0.03 41 0 86 22 52.95 0.15 200 0 427
24 September 2020* 0.03 33 0 95 30 92.29 0.16 201 0 600
22 October 2020* 0.00 0 0 0 0.00 0.00 0 0 0

28 November 2020%* 0.01 0 24 8 90.38 0.04 52 0 156
15 December 2020* 0.00 0 0 0 0 0.00 0.00 0 0 0

04 January 202* 0.01 0 24 8 95.97 0.03 42 0 128
27 February 2021 0.02 32 0 72 19 58.69 0.16 214 0 473
15 March 2021 0.04 8 120 31 63.76 0.18 233 0 567
21 April 2021 0.13 173 79 277 50 28.78 0.54 716 349 13
20 May 2021 0.00 0 0 0 0.00 0.00 0 0 0.00
I'l June 2021 0.01 0 24 8 94.84 0.03 42 0 122
02 July 2021 0.02 33 0 76 20 60.05 0.13 177 0 386
30 August 2021 0.04 49 0 118 32 65.82 0.18 238 0 587
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08 September 2021 0.12 163 47 313 70 43.02 0.75 0.25 295 1967
12 October 2021 0.05 65 8 136 34 514 0.32 0.06 51 869
15 November 2021 0.00 0 0 0 0 0.00 0 0 0 0.00
28 December 202 | 0.03 4 8 80 19 45.03 0.18 0.06 49 492
18 February 2022 0.0l 9 0 24 8 98.69 0.07 0 0 159
26 February 2022 0.05 66 15 136 33 495 0.33 0.07 99 902
I'1 March 2022 0.0l 17 0 49 16 96.77 0.05 0 0 238
14 April 2022 0.00 0 0 0 0 0.00 0 0 0 0.00
15 May 2022 0.08 106 47 184 36 33.45 0.38 0.19 220 863
06 June 2022 0.08 104 39 181 38 36.52 0.4l 0.15 199 922
22 July 2022 0.00 0 0 0 0.00 0 0 0.00
17 August 2022 0.04 47 132 38 79.52 02 0 658
02 September 2022 0.00 0 0 0 0.00 0 0 0.00

*smaller survey area, see Figure |
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Figure 70 Density of harbour porpoise (number/km?) and number of detections per segment in the WOW survey area between July 2020 and
June 2021.
Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.
An increase in the development and survey area from February 2021 to September 2022.
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Figure 71 Density of harbour porpoise (number/km?) and number of detections per segment in the WOW survey area between July 2021 and
June 2022.

Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.

F0ow FooW sew FooW F0oW Loow

1 1 1 1 1
July 2021 . August 2021 September 202 | A

% N

/
f \

SN

200N

O

NS II

Legend
(per sq km) (per segment)
1] . 1.2
001-01 ® 3-5
011-02 @ ¢-10
0zi-05 @ 1-1s
Pl oosi-1 . 1620
M 0-2
205 @
Moo []M0221-M0922 Dev Area
B 00120 [Jmo221 Moo 22 4km butter

I 2001-50 # Harbour porpaise
M -s LK Outline

I
»VON

EYTN

1
nTaN

0 510 20

S0

Vo
‘{ ! \ “ Comtains pubic secor iormadon bense d under
f . j2eom Lcee O
[ o CLIENT RIDG Power
" FROJECT
| [ el g West of Orkney
SN—— DRAVING TITLE
Density of harbour porpoise (number/km?)
and number of detections per segment

/-\ June 2022 between July 2021 and June 2022
4 [DRAWING NUMEER

{ o N HPOO126 702 01_030

z

&

15" version | pare Orawn | Cracke 2 | Azproves
= ! 1608202 ucs  |reo KM

= TOOTSEE

WGigs uTMIoN
MYIYING LMTED

Kilomecers

5S0IN
1

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL
144 OF 231



HbDef ¢

AERIAL SURVEYING LIMITED

‘ of Orkney

Windfarm

DOCUMENT NUMBER: HP00126-703-04

DATE: 31 January 2024
ISSUE: 4

Figure 72

Detections of harbour porpoises in the WOW survey area between July and September 2022.

Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.
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3.3.13 White-beaked dolphin

133 White-beaked dolphins were recorded intermittently, with more animals recorded during Year 2
compared to Year | (Figure 73). It should be noted that counts may not be directly comparable between
surveys of the initial and revised survey area, however, density estimates can provide this direct
comparison because the counts are standardised per unit area sampled.

134 When observed, density estimates for the species ranged between 0.01 animals/km? (95% CI 0.00 —
0.02) in January 2021 and 0.15 animals/km? (95% CI 0.01 — 0.34) in February 2022 (Figure 74; Table 32),
equating to 9 animals (95% CI 0 - 24) and 203 animals (95% CI 16 - 446) respectively.

135  White-beaked dolphins were mainly observed within the 4km buffer area, with higher densities observed
in the west part of the survey area in August 2021 as well as south of the survey area, such as in October
2021 (Figure 75 to Figure 77).

136 Proportions of surfacing animals can be found in Table 30; 87% of individuals were recorded as
submerged.

137  Throughout the survey period, a total of six adult-juvenile pairs were recorded; two in August 2021 and
four in October 2021.

Figure 73 Number of white-beaked dolphins recorded between July 2020 and September
2022 in the WOW survey area (change in colour indicates the change in survey

year)
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Figure 74 White-beaked dolphin density estimates, with 95% lower and upper confidence
limits, in the WOW survey area between July 2020 and September 2022
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Table 32 Density and population estimates of white-beaked dolphins in the WOW survey
area between July 2020 and September 2022
Lower 95% | Upper 95% | Seandard
Density | Population | confidence | confidence
Survey date estimate | estimate limit (ff limit (.)f pOPI::: P CV (%)

() | (oumber) | papiecion | populon | L

(number)
22 July 2020* 0.00 0 0 0 0 0.00
06 August 2020* 0.00 0 0 0 0 0.00
24 September 2020* 0.00 0 0 0 0 0.00
22 October 2020* 0.00 0 0 0 0 0.00
28 November 2020* 0.00 0 0 0 0 0.00
15 December 2020* 0.02 32 0 95 31 94.14
04 January 202[* 0.01 9 0 24 8 91.64
27 February 2021 0.00 0 0 0 0 0.00
15 March 2021 0.02 25 0 72 24 97.66
21 April 2021 0.00 0 0 0 0 0.00
20 May 2021 0.00 0 0 0 0 0.00
Il June 2021 0.00 0 0 0 0 0.00
02 July 2021 0.01 17 0 48 I5 91.00
30 August 2021 0.15 196 45 382 86 43.98
08 September 2021 0.00 0 0 0 0 0.00
12 October 2021 0.12 162 32 311 73 44.66
15 November 2021 0.00 0 0 0 0 0.00
28 December 2021 0.05 65 0 141 37 56.33

18 February 2022 0.02 24 0 9l 25 100.78

26 February 2022 0.15 203 16 446 113 55.50
11 March 2022 0.04 48 0 127 34 70.76
14 April 2022 0.00 0 0 0 0 0.00
15 May 2022 0.00 0 0 0 0 0.00
06 June 2022 0.00 0 0 0 0 0.00
22 July 2022 0.00 0 0 0 0 0.00
17 August 2022 0.02 33 0 96 32 95.70
02 September 2022 0.00 0 0 0 0 0.00

*smaller survey area, see Figure |
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Figure 75 Detections of white beaked dolphins in the WOW survey area between July 2020 and June 2021.

Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps. An increase in the development and survey area from February 2021 to

September 2022.
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Figure 76 Density of white-beaked dolphins (number/km?) and number of detections per segment in the WOW survey area between July

2021 and June 2022.

Note: In cases where there are less than 5 observations, density maps are not included and the data presented as dot maps.
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Figure 77 Detections of white-beaked dolphins in the WOW survey area between July and September 2022.
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3.3.14 Less abundant non-avian animal species

138  Ten additional non-avian animal species were recorded throughout the survey period, of which lion’s
mane jellyfish (Cyanea capillata) were the most numerous, with 94 records, distributed throughout the
survey area (Figure 78; Figure 79).

139 Common dolphins (Delphinus delphis) and Risso’s dolphins (Grampus griseus) were the next most
abundant marine mammals 42 and 20 recordings respectively. Risso’s dolphins were recorded in low
numbers with one found dead, with the majority of common dolphins (71%) recorded during the
December 2021 survey. Risso’s dolphin densities were generally higher in the north of the survey area,
while common dolphins were distributed throughout both the development area and 4km buffer (Figure
80 to Figure 82).

140  Seventeen grey seals were recorded over the 27 surveys, with no clear patterns in distribution. Three
minke whales were recorded, distributed in the north and northeast, in addition to five basking sharks
(Cetorhinus maximus), and a single porbeagle shark (Lamna nasus), present in the southeast of the survey
area in August 2021. Four ocean sunfish (Mola mola) were also recorded.

141 It should be noted a different survey area was flown for the first seven surveys, which may affect raw
results.

Figure 78 Number of less abundant non-avian animals recorded within the WOW survey
area between July 2020 and June 2021
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Figure 79 Number of less abundant non-avian animals recorded within the WOW survey
area between July 2021 and September 2022
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Figure 80 Detections of less abundant non-avian animal species in the WOW survey area between July 2020 and June 2021.

Note: An increase in the development and survey area from February 202 to September 2022.
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Figure 81 Detections of less abundant non-avian animal species in the WOW survey area between July 2021 and June 2022.
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Figure 82 Detections of less abundant non-avian animal species in the WOW survey area between July and September 2022.
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3.3.

142

143

I 5 Unidentified non-avian animals

Several unidentified non-avian animals were recorded through the survey period, with peaks in non-
identification related to seal species (Figure 83; Figure 84). This is primarily related to difficulties
differentiating between harbour and grey seals, which can be problematic as females and juveniles of
each species overlap in size.

Unidentified non-avian animals were generally observed in the south-west of the survey area (Figure 85
to Figure 87).

It should be noted a different survey area was flown for the first seven surveys, so counts may not be
directly comparable with later surveys.

Figure 83 Number of unidentified non-avian animals recorded within the WOW survey area
between July 2020 and June 2021
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Figure 84 Number of unidentified non-avian animals recorded within the WOW
survey area between July 2021 and September 2022
Unidentified non-avian animals
8
7
6

Non-avian animals
o

2
| | | I
0 T

Jellyfish Seal species Dolphin species

Cetacean species

Seal / small cetacean
species

u Sep-21
m Oct-21
w Nov-21

Dec-21

mFebS01-22
m Feb S02-22
= Mar-22
uApr-22

u May-22

= jun-22
wJul-22
uAug-22

Sep-22

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL

158 OF 231



DOCUMENT NUMBER: HP0O0126-703-04
of Orkney DATE: 31 January 2024

HiDef

Windfarm
AERIAL SURVEYING LIMITED ISSUE: 4
Figure 85 Detections of unidentified non-avian animal species in the WOW survey area between July 2020 and June 2021.
Note: An increase in the development and survey area from February 202 to September 2022.
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Figure 86 Detections of unidentified non-avian animal species in the WOW survey area between July 2021 and June 2022.
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Figure 87 Detections of unidentified non-avian animal species in the WOW survey area between July and September 2022.
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3.3.16 Anthropogenic activity

145  Anthropogenic activity was recorded throughout the survey period (Figure 88). Fishing boats were
observed in November 2020, December 2021 and February 2022. ‘Other boats’ were also recorded
intermittently.

146 A total of 95 man-made objects were recorded throughout the survey period, with fishing buoys being
the most numerous. Anthropogenic objects were found in both the development area and 4km buffer
(Figure 89 to Figure 91). It should be noted a different survey area was flown for the first seven surveys,
so counts may not be directly comparable with later surveys.

Figure 88 Number of vessels and anthropogenic objects recorded within the WOW survey
area between July 2020 and September 2022
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Figure 89 Detections of anthropogenic activity within the WOW survey area between July 2020 and June 2021.

Note: An increase in the development and survey area from February 202 [ to September 2022.
L00wW £oow 400N 4Soow Swow sSoow N
1 1 1 1 1 1
TN July 2020 ., August 2020 ~—~_September 2020 A
z (/ * \\\ f/ + s
P e oy / -\ x v O
/ ) j ) / J
| . + o {
- . - Legend
A Fishing Boat
~—._ October 2020 _~~~ Nevember 2020 . December 2020| | g pan-Made Object
N p RS A Other Boat
g ¢ i N { |z MO7 20 - MOI 21 Dev Area
5 / A / + / LY 2|07 20- M1 21 4km butfer
s ) \ + I Mo221 - M09 22 Dev Area
/ ¥ / +
/ . * [ M02 21 - M09 22 4k buffer
+ : [ N [ UK Outline
N - a7 \ e
-~ January 2021 ~—~_ February 2021 - March 2021
- NN P TN .
£ / [ LN L AN LE
“\ N -
] / \ .I"rf \.\\1 I +-»\\ 5 0 510 2
/ ) /] ) /| ) e
e f L S [CLIENT RIDG Power
+ ‘ L f b —
( - l { L [ A ROFE Waest of Orkney
W+ * \ - \ p
~ N— S — DRAWING TITLE
Observations of anthropogenic objects
o April 2021 TN May 2021 TN June 2021 between July 2020 and June 2021
£ f O (v ( Z HPOO126_702_01_035
2 il N I N I O\ 2 o o oran | veces [ Aeprores
\ \ ! 16952022 KT LG KM
[ 3) 3 Iy, ) }
/ ‘) e g e ‘ (‘ /,./' ’) ! {' 7,/"' g AT O T
{ ] e { i S e reasen e
- e 4 A N -~ d DATUM PAGECTION ] e
T T T T T T bt IREES ATAIAL ZUAVESING LIITED
£300W 4°00"W 400w S'o00wW 4300w 4°00°W
163 OF 231

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL



AERIAL SURVEYING LIMITED

' of Orkney

Windfarm

DOCUMENT NUMBER: HP00126-703-04

DATE: 31 January 2024
ISSUE: 4

Figure 90 Detections of anthropogenic activity within the WOW survey area between July 2021 and June 2022.
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Figure 91

Detections of anthropogenic activity within the WOW survey area between July and September 2022.
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4 Discussion

147 The surveys recorded a total of 27,244 birds of 32 species and 414 non-avian animals of 12 species, in
addition to 34 dead birds and one dead non-avian animal. A further 915 birds and 77 non-avian animals
were recorded which were not assigned to a species. In addition, one bird species was observed as
dead. An identification rate to species level of 96.99% was achieved throughout the 27-month period.

148 Kittiwakes were recorded in relatively low numbers during the breeding season, with peaks observed
in March and July 2022, coinciding with the autumn post-breeding and spring return migrations. Other
peaks were observed in March 2020 and 2021 at the beginning of the breeding season before decreasing
over winter. Typically, kittiwakes will be strongly associated with colonies between May and June
(Coulson, 201 1), with egg-laying occurring in late May, incubation lasting around 25-32 days and chicks
fledging around 43 days later approximately at the end of July (Gilbert et al., 2011). The decreasing
presence of birds during the breeding season, and particularly the large proportion of flying adults
recorded, suggests the area is not intensively used for foraging during incubation or chick-rearing but
more heavily utilised by birds moving to their offshore wintering areas. Approximately ten breeding
colonies are within the kittiwakes foraging range (mean max 156.1km *144.5 SD; Woodward et dl,
2019), spread across the west of Scotland, northern Scottish coast and Orkney (Furness, 2015) the
closest being Sule Skerry and Sule Stack SPA, which overlaps with the 4km buffer.

149 Great black-backed gulls were most abundant during the non-breeding. The species is a qualifying species
for the nearby Hoy SPA, indicating the presence of breeding birds close to the survey area. It is possible
that the birds recorded in the survey area over the winter period are birds from these colonies which
have migrated offshore post-breeding to spend the winter offshore in addition to those migrating from
higher latitudes.

150 Guillemots were the most abundant species recorded, with peaks in records generally occurring during
the autumn post-moult dispersal period, e.g. July 2022. Higher abundance estimates prior to the start
of the breeding season in April 2021 may be attributed to the presence of birds returning to colonies
after spending the winter offshore. The peak in July 2022 suggests the site is also utilised by birds
beginning to disperse to their winter areas (post-moult dispersal). Multiple SPAs within 30km from the
survey area are designated for the protection of breeding and migratory guillemots, including the
overlapping Sule Skerry and Sule Stack SPA, which is used by more than 10,000 individuals (in 2018;
BTO, 2022) and the North Caithness Cliffs SPA, estimated to hold 1% of the North Atlantic
biogeographic population (11,100 individuals in 2016; BTO, 2022).

151 Razorbills were recorded intermittently throughout the 27-month period, peaking in September 2022,
during the post-breeding migration. The relatively high density at this time, coupled with the relatively
low number of adult-chick pairs, suggests the site is primarily used for post-breeding dispersal to over-
wintering areas. Occurrence of the species within the survey area is to be expected since the North
Caithness Cliffs SPA (approx. 30km from the survey area) holds approximately 3% of the GB population
(NatureScot, 2018), indicating the presence of nearby suitable habitat. Other SPAs of note are Cape
Wrath SPA (approx. 30km from the survey area) and further afield, North Rona and Sula Sgeir, West
Westray, and Handa SPAs, the later holding 1.9% of the A. t. islandica biogeographic population with
more than 16,000 individuals recorded using the site ((NCC, 2015h).

152 Puffins were relatively abundant, with relatively high abundance observed during the breeding season.
Eggs are laid in mid-April, incubated for 36-45 days, with chicks fledging 38 days after hatching (Gilbert
et al, 201 1). Marked increases in the number of puffins in May and June coincides with approximate
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hatching and may suggest birds are utilising the site to forage during the chick-rearing period. Relatively
high numbers from July to September coincide with post-breeding migration as birds disperse from their
colonies. Puffins’ relatively large foraging range (mean max 137.1km *128.3 SD; Woodward et al, 2019)
means the birds observed are potentially coming from a range of breeding colonies in the North Sea.
However, it is likely that many of these individuals are linked to the overlapping Sule Skerry and Sule
Stack SPA, which holds more than 47,000 apparently occupied burrows (AOB) in 2018 (BTO, 2022)
and 5% of the F. a. grabae biogeographic breeding population (JNCC, 201 5b).

153 Fulmars were one of the most abundant species, with high abundance generally observed over the non-
breeding wintering period. Generally, fulmars move further offshore to spend the winter at sea when
there is less requirement to return to coastal breeding colonies as frequently, with many birds travelling
back to coastal areas for the breeding season at the start of April (Edwards et al,, 2013). High abundance
in March could indicate movement back into the area prior to the start of the breeding season. The
presence of the species within the survey area is to be expected, with the nearby Hoy SPA supporting
6% of the GB population, in addition to the North Caithness Cliffs SPA which supports around 3%
(SNH, 2009a; NatureScot 2018).

154 Gannets were recorded throughout the survey period, with records peaking towards the end of the
usual breeding season and into the post-breeding migration period. A total of 32 birds were recorded
as dead throughout the survey period. Similar proportions of flying and sitting birds indicates the survey
area is utilised for both passage and foraging. Proximity of the survey area to the gannetry located at
Sule Skerry and Sule Stack SPA is likely to influence abundance of the species in the survey area, with
the area known to support nearly 6,000 pairs, 2.2% of the world biogeographic population (SNH, 2009b).
Gannets are wide-ranging (mean max 315.2km *194.2 SD; Woodward et al, 2019), therefore the
gannets observed could have travelled from the numerous breeding colonies present around the survey
area, such as those at the North Rona and Sula Sgeir SPA; the Foula SPA; the Fair Isle SPA; or the West
Westray SPA (Furness, 2015).

155 European storm petrels and great skuas were recorded intermittently during the breeding season. The
Sule Skerry and Sule Stack SPA which overlaps the survey area supports between | and 6% of GB
population of European storm petrel and the nearby Hoy SPA supports approximately 14% of world
biogeographic population of great skua. respectively. Other species such as Arctic terns and great black-
backed gulls (qualifying species for the nearby Hoy; Pentland Firth Islands; Rousay; West Westray; Handa
and Copinsay SPAs), were recorded. Goose species were observed exclusively in October 2021, such
as greylag and pink-footed geese. Multiple shearwater species were also recorded, including Cory’s
shearwater, Manx shearwater, Great shearwater and Sooty shearwater.

156 Harbour porpoise were the most abundant marine mammal encountered, peaking in September 2021,
with an estimated absolute density of 0.75 porpoise/km? (43.02% CV). Relative density in July 2020 and
July 2021 was estimated at 0.01 porpoise/km? and 0.02 porpoise/km? respectively, in comparison to a
density of 0.308 porpoise/km? (27.3% CV) and 0.152 porpoise/km? (27.9% CV) from visual aerial surveys
within the SCANS-III survey Blocks K and S surveyed in July 2016 (Hammond et al., 2021). As the most
common cetacean species present in the North Sea and wider UK waters (Hammond et al, 2021), it is
not unexpected that this species was the most abundant non-avian animal recorded.

157 White-beaked dolphins were the second most abundant marine mammal species recorded. Evans et al.
(201 1) noted that peak sightings of this species in northern Scotland occur between June and October,
although they have been recorded year-round. Data from this report indicate the species is relatively
abundant over winter, e.g. February 2022. During the survey period, the peak estimated density was
0.15 dolphins/km? (55.50% CV; February 2022). However, in July 2021, relative estimated density was
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0.01 dolphins/km? (91% CV) compared to a mean density of 0.21 dolphins/km? (52.9% CV) and 0.02
dolphins/km? (69.0% CV) from visual aerial data collected in SCANS-IIl survey Blocks K and S
respectively (which overlap the survey area), surveyed in July 2016 (Hammond et al., 2021).

158 An additional ten non-avian animal species were recorded during the survey period including 94 lion’s
mane jellyfish, 42 common dolphins and |9 Risso’s dolphins. Anthropogenic activity was also recorded
in the majority of surveys with fishing buoys being the most numerous.
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5 Conclusions

159 The provision of high-resolution digital aerial video surveys provided spatial distributions of marine birds,
marine mammals and other marine megafauna in the WOWV project area, off the west coast of Orkney,
Scotland. The survey design allowed repeatable estimates of species abundance, and the digital aerial
platform provided a unique, auditable record of species detections.

160 The surveys recorded a total of 27,244 birds of 32 species and 414 non-avian animals of |12 species, in
addition to 34 dead birds and one dead non-avian animal. A further 915 birds and 77 non-avian animals
were recorded which were not assigned to a species. In addition, one bird species was observed as
dead. An identification rate to species level of 96.99% was achieved throughout the 27-month period.

161 The changes in the numbers of seabirds recorded across the wider avian breeding season is consistent
with the project’s proximity to seabird breeding colonies in along the islands and coastline of north
Scotland, such as those at Sule Skerry and Sule Stack SPA and Hoy SPA. Several seabird species appear
to also use the area during the non-breeding season including great black-backed gull and fulmar-.

162 Marine mammal abundance of marine mammals varied, with white-beaked dolphin and harbour porpoise
being the most numerous.
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Appendix I: Density and population estimates

163 The density, total estimated population, upper and lower 95% CLs, standard deviation and CV for each
species and species group have been calculated using strip transect analysis and are presented here for
each of the surveys undertaken.
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Table 33  Density and population estimates of species groups in the WOW survey area during Survey | on 22 July 2020

Standard
Density Population S 95?‘ . EEey 95?‘ . deviation of
Category estimate estimate confidence limit | confidence limit population CV (%)
n/km? b of population of population et
( ) (number) (number) (number) estmate

(number)
Broad category
All birds 8.73 11210 8198 14856 1715 15.30
All non-avian animals 0.18 23] 118 359 64 27.56
Species group
Small gull species 0.25 324 119 688 149 45.82
Skua species 0.02 25 0 63 17 70.53
Skua species excluding great 0.01 9 0 24 9 94.04
Large auk 3.27 4198 2836 5893 780 18.58
Auk species 2.89 3710 2139 6032 1018 27.44
Fulmar / gull species 1.42 1820 1323 2351 264 14.50
Gannet species 0.88 1131 409 2193 471 41.61
Jellyfish 0.15 191 92 310 59 30.44
Seal species 0.02 25 0 48 13 50.97
Cetacean species 0.01 17 0 48 17 96.89
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Table 34  Density and population estimates of species in the WOW survey area during Survey | on 22 July 2020

Species

Kittiwake 0.24 314 115 631 144 45.92
Great skua 0.02 25 0 64 18 72.57
Arctic skua 0.0l 9 0 31 8 94.82
Guillemot 3.26 4182 2985 5790 719 17.18
Razorbill 0.01 16 0 48 16 94.28
Puffin 293 3764 2090 5934 1025 27.23
Fulmar 1.41 1816 1307 2311 263 14.44
Gannet 0.90 1162 429 2212 472 40.57
Lion's mane jellyfish 0.15 193 88 310 57 29.22
Harbour porpoise 0.0l 17 0 48 17 98.92
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Table 35 Density and population estimates of species groups in the WOW survey area during Survey 2 on 06 August 2020

Density Population S 95?‘ . Upper 95?‘ . dtsa:iaa'::?::d of
Category estimate estimate c‘::f‘f:,:‘:::.cljtli:‘:t c:'f";:‘::::;:tli::'t popl.llation CV (%)

(n/km?) (number) (number) (number) estimate

(number)

Broad category
All birds 7.26 9327 5890 14751 2343 25.11
All non-avian animals 0.09 122 40 222 46 37.57
Species group
Small gull species 0.27 353 253 460 53 14.81
Gull species 0.01 8 0 24 8 95.57
Arctic / common tern 0.01 16 0 46 12 71.62
Tern / small gull species 0.01 16 0 40 I 66.56
Skua species 0.23 299 16 849 256 85.49
Large auk .19 1533 151 1915 198 12.88
Small auk 0.01 8 0 24 8 98.88
Auk species 2.15 2758 2068 3498 368 13.32
Auk / shearwater species 0.01 8 0 24 8 100.84
Storm-petrel species 0.01 8 0 24 8 102.90
Fulmar / gull species 1.58 2025 728 3871 833 41.13
Gannet species 1.67 2147 467 5344 1522 70.87
Jellyfish 0.06 83 16 168 40 48.13
Cetacean species 0.03 34 0 78 21 61.55
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Seal / small cetacean species 0.01 9 0 30 9 98.73
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Table 36 Density and population estimates of species in the WOW survey area during Survey 2 on 06 August 2020

Species

Kittiwake 0.29 370 266 477 56 14.98
Common tern 0.01 16 0 47 12 75.76
Great skua 0.24 309 16 849 261 84.27
Guillemot 1.23 1584 1227 2026 205 12.90
Razorbill 0.02 24 I 63 18 7243
Puffin 2.08 2677 1953 3407 365 13.64
European Storm-Petrel 0.01 8 0 24 8 94.26
Fulmar 1.56 2008 667 3876 833 41.45
Gannet 1.65 2113 465 5290 1491 70.54
Barrel jellyfish 0.01 13 0 38 13 98.34
Lion's mane jellyfish 0.05 68 16 130 30 43.93
Harbour porpoise 0.03 41 0 86 22 52.95
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Table 37 Density and population estimates of species groups in the WOW survey area during Survey 3 on 24 September 2020
Standard
Density Population S 95?‘ . EEey 95?‘ . deviation of
c - - confidence limit | confidence limit 2
ategory estimate estimate . . population CV (%)
= of population of population H
(n/km?) (number) estimate
(number) (number)

(number)
Broad category
All birds 8.67 11404 9893 13025 8l 7.10
All non-avian animals 033 428 283 593 8l 18.77
Species group
Wader species 0.03 40 0 100 27 67.33
Small gull species 0.12 159 40 309 69 43.16
Large auk 3.85 5064 4331 5793 377 7.44
Auk species 242 3189 2191 4253 527 16.51
Storm-petrel species 0.10 134 16 331 89 66.38
Fulmar / gull species 0.88 1164 874 1456 149 12.76
Shearwater species 0.01 8 0 24 8 96.36
Gannet species 1.27 1669 1306 2119 213 12.72
ellyfish 0.16 217 123 331 55 25.13
J
Fish species 0.01 16 0 39 I 67.44
Seal species 0.03 41 8 84 20 47.54
Cetacean species 0.12 157 40 308 69 43.60
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Table 38  Density and population estimates of species in the WOW survey area during Survey 3 on 24 September 2020

Species

Golden plover 0.03 39 0 119 38 98.65
Kittiwake 0.04 50 8 96 23 46.22
Little gull 0.01 9 0 24 8 92.59
Guillemot 3.82 4906 3638 6552 751 15.30
Razorbill 0.08 106 57 163 27 25.57
Puffin 0.19 239 160 325 42 17.23
European Storm-Petrel 0.07 85 0 262 87 102.12
Fulmar 272 3500 1071 7806 1901 54.32
Manx shearwater 0.0l 16 0 39 I 66.64
Gannet 1.44 1855 1584 2152 149 8.01
Lion's mane jellyfish 0.09 Il 6l 179 31 2791
Ocean sunfish 0.01 8 0 24 8 98.38
Grey seal 0.0l 17 0 40 I 64.89
Common dolphin 0.03 33 0 100 30 91.43
Risso's dolphin 0.03 45 0 116 33 72.56
Bottlenose dolphin 0.0l 9 0 31 8 90.41
Harbour porpoise 0.03 33 0 95 30 92.29
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Table 39  Density and population estimates of species groups in the WOW survey area during Survey 4 on 22 October 2020

Density Population e R d:":i:':i’::d of
Category estimate estimate confidence limit | confidence limit population CV (%)
n/km? b of population of population et
( ) (number) (number) (number) estmate
(number)
Broad category
All birds 8.55 10977 7405 15245 2072 18.87
All non-avian animals 0.08 105 24 213 48 45.51
Species group
Small gull species 1.26 1623 1199 2075 225 13.82
Black-backed gull species 0.02 32 0 87 25 76.14
Skua species 0.01 8 0 24 8 94.23
Large auk 3.20 4107 2339 6312 1032 25.12
Auk species 0.21 268 171 383 55 20.39
Auk / small gull 0.01 16 0 48 17 103.97
Diver species 0.01 17 0 40 I 63.46
Fulmar / gull species 2.99 3837 1811 6788 1322 34.44
Gannet species 0.89 1144 830 1491 172 15.02
Jellyfish 0.01 13 0 39 I 65.22
Seal species 0.01 9 0 24 8 95.27
Dolphin species 0.06 78 0 184 48 62.05
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Table 40  Density and population estimates of species in the WOW survey area during Survey 4 on 22 October 2020
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Species

Kittiwake 1.27 1625 1233 2033 208 12.79
Great black-backed gull 0.02 32 0 86 25 76.97
Great skua 0.01 9 0 24 8 93.34
Guillemot 3.16 4059 2224 6182 1009 2485
Puffin 0.16 208 139 283 37 17.50
Red-throated diver 0.0l 9 0 24 8 95.00
Great northern diver 0.0l 8 0 24 8 100.06
Fulmar 292 3756 1738 6601 1310 34.86
Gannet 0.90 1152 815 1539 186 16.13
Lion's mane jellyfish 0.0l 17 0 39 I 66.67
Grey seal 0.0l 8 0 24 8 94.90
Common dolphin 0.05 67 0 174 49 72.55
Risso's dolphin 0.01 16 0 48 16 95.24
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Table 41 Density and population estimates of species groups in the WOW survey area during Survey 5 on 28 November 2020
Standard
Density Population S 95?‘ . EEey 95?‘ . deviation of
c - - confidence limit | confidence limit 2
ategory estimate estimate . . population CV (%)
n/km? b of population of population et
( ) (number) (number) (number) estmate

(number)
Broad category
All birds 2.59 3324 2148 4896 693 20.84
All non-avian animals 0.02 25 0 63 17 69.69
Species group
Small gull species 0.20 254 162 358 49 19.26
Black-backed gull species 0.09 121 48 206 41 34.09
Large gull species 0.05 64 16 140 33 51.54
Skua species 0.01 8 0 24 8 97.70
Large auk 0.49 626 420 878 16 18.51
Auk species 0.09 122 54 201 40 32.14
Fulmar / gull species 1.6l 2066 1080 3443 611 29.54
Gannet species 0.04 48 16 88 20 41.83
Dolphin species 0.01 9 0 24 8 95.71
Cetacean species 0.01 8 0 24 8 95.85
Seal / small cetacean species 0.01 9 0 24 8 92.98
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Table 42  Density and population estimates of species in the WOW survey area during Survey 5 on 28 November 2020
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Species

Kittiwake 0.20 253 159 355 51 19.87

Great black-backed gull 0.12 153 63 258 50 3243

Herring gull 0.02 33 0 71 19 56.21

Great skua 0.0l 8 0 24 8 100.93
Guillemot 0.54 692 496 938 i 15.95

Razorbill 0.01 9 | 25 8 92.30
Puffin 0.04 49 16 87 19 39.14
Fulmar 1.60 2056 1043 3371 600 29.14
Gannet 0.04 49 16 88 20 40.32
Harbour porpoise 0.0l 9 0 24 8 90.38
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Table 43  Density and population estimates of species groups in the WOW survey area during Survey 6 on |5 December 2020

Broad category

Al birds 4.64 5954 3524 9373 1494 25.08
All non-avian animals 0.03 42 0 118 32 75.70
Species group

Small gull species 0.10 134 48 249 52 38.10
Black-backed gull species 0.06 82 31 149 31 37.29
Large auk 0.86 1104 711 1572 222 20.07
Auk species 0.01 8 0 24 8 97.13
Fulmar / gull species 3.50 4501 2235 7160 1299 28.85
Gannet species 0.06 72 8 172 44 60.34
Seal species 0.01 8 0 24 8 91.36
Dolphin species 0.02 31 0 94 29 92.47
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Table 44  Density and population estimates of species in the WOW survey area during Survey 6 on |15 December 2020

Species

Kittiwake 0.11 145 56 254 51 35.02
Great black-backed gull 0.06 8l 24 144 30 37.20
Guillemot 0.87 1120 715 1579 223 19.89
Fulmar 344 4420 2479 7259 1261 28.53
Gannet 0.06 74 8 175 44 59.43
Grey seal 0.01 8 0 24 8 92.28
White-beaked dolphin 0.02 32 0 95 31 94.14
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Table 45 Density and population estimates of species groups in the WOW survey area during Survey 7 on 04 January 2021

Standard
Density Population S 95?‘ . EEey 95?‘ . deviation of
Category estimate estimate confidence limit | confidence limit population CV (%)
n/km? b of population of population et
( ) (number) (number) (number) estmate

(number)
Broad category
All birds 3.88 4978 3747 6411 672 13.49
All non-avian animals 0.03 33 0 71 18 54.59
Species group
Small gull species 0.10 124 54 220 45 36.48
Black-backed gull species 0.07 87 31 156 32 36.15
Large gull species 0.01 16 0 40 I 69.8
Large auk 1.26 1620 1287 1991 186 11.44
Auk species 0.11 144 72 224 41 2835
Fulmar / gull species 233 2986 1991 4126 554 18.53
Gannet species 0.02 33 0 71 18 54.83
Seal species 0.01 16 0 39 I 65.32
Dolphin species 0.01 8 0 24 8 96.34
Cetacean species 0.01 8 0 24 8 95.53
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Table 46  Density and population estimates of species in the WOW survey area during Survey 7 on 04 January 2021

Species

Kittiwake 0.09 120 48 214 44 36.63
Great black-backed gull 0.07 89 38 155 32 35.46
Herring gull 0.01 17 0 40 I 64.16
Guillemot 1.32 1696 1332 2090 190 1115
Puffin 0.06 72 36 115 21 28.84
Fulmar 231 2962 1989 4145 555 18.74
Gannet 0.03 33 0 72 18 53.79
White-beaked dolphin 0.01 9 0 24 8 91.64
Harbour porpoise 0.0l 8 0 24 8 95.97
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Table 47  Density and population estimates of species groups in the WOW survey area during Survey 8 on 27 February 2021
Standard
Density Population S 95?‘ . EEey 95?‘ . deviation of
c - - confidence limit | confidence limit 2
ategory estimate estimate . . population CV (%)
= of population of population H
(n/km?) (number) estimate
(number) (number)

(number)
Broad category
All birds 3.12 4098 3172 5189 537 13.10
All non-avian animals 0.03 40 0 101 27 65.83
Species group
Small gull species 0.23 299 168 431 68 22.66
Black-backed gull species 0.17 225 24 586 161 71.53
Large gull species 0.03 40 0 120 39 97.49
Gull species 0.01 8 0 24 8 99.26
Large auk 2.16 2839 2045 3803 458 16.13
Small auk 0.01 8 0 24 8 97.34
Auk species 0.04 48 8 103 26 52.69
Large auk / diver species 0.01 16 0 40 I 65.16
Fulmar / gull species 0.38 497 368 624 65 13.01
Gannet species 0.08 I 48 181 36 31.66
Seal species 0.01 8 0 24 8 98.61
Cetacean species 0.02 33 0 77 19 58.98
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Table 48  Density and population estimates of species in the WOW survey area during Survey 8 on 27 February 2021

Species

Kittiwake 0.22 293 175 421 66 2244
Great black-backed gull 0.19 250 32 617 175 69.92
Herring gull 0.0l 9 0 24 8 92.93
Little auk 0.02 24 0 57 16 64.49
Guillemot 211 2771 1973 3829 491 17.69
Razorbill 0.06 82 25 155 35 42.02
Puffin 0.02 25 4 48 12 45.61
Fulmar 0.38 496 369 622 65 12.97
Gannet 0.09 112 48 185 36 31.42
Grey seal 0.0l 8 0 24 8 101.51
Harbour porpoise 0.02 32 0 72 19 58.69
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Table 49  Density and population estimates of species groups in the WOW survey area during Survey 9 on 15 March 2021

Density Population i i) d:":i:':i’::d of
Category estimate estimate confidence limit | confidence limit population CV (%)
n/km? b of population of population et
( ) (number) (number) (number) estmate
(number)
Broad category
All birds 5.64 7423 6340 8535 553 7.44
All non-avian animals 0.07 86 24 166 37 42.84
Species group
Small gull species 1.22 1605 877 2497 427 26.59
Black-backed gull species 0.02 32 8 63 I5 45.80
Large gull species 0.02 25 0 54 13 51.25
Large auk 298 3926 3268 4665 367 9.33
Auk species 0.05 72 15 152 36 50.07
Auk / small gull 0.01 16 0 39 I 67.33
Fulmar / gull species 1.20 1582 1144 2115 253 15.99
Gannet species 0.12 161 85 253 44 26.95
Jellyfish 0.01 8 0 24 8 96.16
Shark species 0.01 9 0 24 8 9441
Dolphin species 0.02 23 0 71 22 95.09
Cetacean species 0.04 49 0 19 32 65.00
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Table 50  Density and population estimates of species in the WOW survey area during Survey 9 on 15 March 2021

Species

Kittiwake 1.26 1660 906 2645 447 26.90
Great black-backed gull 0.04 48 16 86 18 36.24
Herring gull 0.01 8 0 24 8 101.14
Guillemot 293 3848 3182 4576 355 9.20
Razorbill 0.10 136 56 225 43 31.63
Fulmar .16 1526 1109 2049 251 16.41
Gannet 0.12 160 80 245 43 26.47
Barrel jellyfish 0.01 9 0 24 8 92.38
Basking shark 0.01 8 0 24 8 95.77
White-beaked dolphin 0.02 25 0 72 24 97.66
Harbour porpoise 0.04 48 8 120 31 63.76
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Table 51 Density and population estimates of species groups in the WOW survey area during Survey 10 on 21 April 2021
Standard
Density Population S 95?‘ . EEey 95?‘ . deviation of
c - - confidence limit | confidence limit 2
ategory estimate estimate . . population CV (%)
n/km? b of population of population et
( ) (number) (number) (number) estmate

(number)
Broad category
All birds 9.51 12567 10684 14768 1085 8.63
All non-avian animals 0.21 272 157 416 69 25.36
Species group
Small gull species 0.53 704 503 942 113 15.99
Skua species 0.05 72 39 Il 19 25.08
Large auk 6.36 8406 6757 10197 884 10.51
Auk species 1.59 2104 1564 2725 304 14.42
Auk / small gull 0.01 9 0 31 9 97.21
Large auk / diver species 0.01 8 0 24 8 98.92
Fulmar / gull species 0.42 559 298 964 179 32.04
Gannet species 0.50 662 488 859 95 14.34
Cormorant / shag 0.02 25 0 48 13 50.76
Jellyfish 0.01 9 0 24 8 93.82
Seal species 0.02 33 8 63 I5 4391
Dolphin species 0.04 48 0 112 29 60.50
Cetacean species 0.14 190 95 291 51 26.68
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Table 52  Density and population estimates of species in the WOW survey area during Survey 10 on 21 April 2021

Species

Kittiwake 0.53 700 482 948 118 16.73
Common gull 0.0l 8 0 25 8 99.80
Great skua 0.05 73 40 109 18 24.77
Guillemot 6.21 8200 6639 10058 860 10.48
Razorbill 0.13 178 104 266 42 23.57
Puffin 1.60 2109 1556 2708 304 14.40
Fulmar 0.42 558 288 988 187 33.47
Gannet 0.51 668 506 858 90 13.46
Shag 0.02 25 8 48 13 50.81
Barrel jellyfish 0.01 8 0 24 8 98.18
Grey seal 0.02 32 8 62 15 44.74
Minke whale 0.01 17 0 40 1 64.97
Risso's dolphin 0.03 41 0 101 27 66.14
Harbour porpoise 0.13 177 8l 280 53 29.52
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Table 53  Density and population estimates of species groups in the WOW survey area during Survey || on 20 May 2021

Broad category

Al birds 1.88 2479 1795 3316 400 16.13
All non-avian animals 0.01 8 0 24 8 100.32
Species group

Wader species 0.02 31 0 95 31 101.00
Small gull species 0.06 77 0 205 59 77.28
Large gull species 0.01 16 0 48 16 98.94
Skua species 0.02 24 0 54 13 534l

Large auk 0.54 706 339 1166 219 31.00
Auk species 0.39 519 269 814 144 27.64
Diver species 0.01 9 0 24 8 92.4|

Fulmar / gull species 0.19 255 133 398 68 26.45

Gannet species 0.65 849 578 119 138 16.17
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Table 54  Density and population estimates of species in the WOW survey area during Survey |1 on 20 May 2021

Species

Kittiwake 0.06 80 0 209 6l 75.88
Herring gull 0.01 17 0 48 16 93.83
Great skua 0.02 25 0 54 14 54.65
Guillemot 0.52 680 318 1201 229 33.68
Razorbill 0.02 25 0 65 18 70.99
Puffin 0.40 525 276 823 142 27.01
Great northern diver 0.0l 8 0 24 8 92.06
Fulmar 0.19 254 136 385 67 26.24
Gannet 0.64 847 586 1134 140 16.53
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Table 55 Density and population estimates of species groups in the WOW survey area during Survey 12 on || June 2021

Standard
Density Population S 95?‘ . EEey 95?‘ . deviation of
Category estimate estimate confidence limit | confidence limit population CV (%)
n/km? b of population of population et
( ) (number) (number) (number) estmate

(number)
Broad category
All birds 6.43 8463 6740 10328 937 11.06
All non-avian animals 0.01 8 0 24 8 100.58
Species group
Small gull species 0.15 192 47 388 92 47.57
Large gull species 0.02 31 0 77 21 66.19
Arctic / common tern 0.19 252 0 544 136 54.07
Large auk 1.09 1438 1027 1969 242 16.78
Small auk 0.02 24 0 64 17 70.70
Auk species 4.56 5998 4854 7277 618 10.29
Auk / shearwater species 0.01 8 0 24 8 98.03
Fulmar / gull species 0.01 8 0 24 8 95.94
Shearwater species 0.01 16 0 39 10 63.20
Gannet species 0.39 516 298 783 122 23.55
Cetacean species 0.01 8 0 24 8 101.64
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Table 56 Density and population estimates of species in the WOW survey area during Survey 12 on |1 June 2021

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL

Species

Kittiwake 0.14 191 46 380 90 47.08
Great black-backed gull 0.02 33 0 79 21 63.81
Arctic tern 0.19 249 0 548 140 56.12
Guillemot 1.00 1321 924 1768 219 16.56
Razorbill 0.11 140 36 277 63 44.60
Puffin 4.59 6037 4981 7319 598 9.89
Fulmar 0.01 8 0 24 8 101.46
Manx shearwater 0.0l 17 0 40 11 65.95
Gannet 0.40 522 284 797 130 24.90
Harbour porpoise 0.0l 9 0 24 8 94.84
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Table 57  Density and population estimates of species groups in the WOW survey area during Survey 13 on 02 July 2021

Density Population e R d:":i:':i’::d of
Category estimate estimate confidence limit | confidence limit population CV (%)
n/km? b of population of population et
( ) (number) (number) (number) estmate
(number)
Broad category
All birds 5.45 7167 5220 9084 992 13.83
All non-avian animals 0.07 91 24 180 41 45.44
Species group
Wader species 0.01 8 0 24 8 100.41
Small gull species 0.10 136 69 211 37 26.97
Arctic / common tern 0.01 9 0 24 8 94.21
Skua species 0.02 33 0 72 19 57.23
Large auk 1.45 1913 1332 2588 323 16.88
Small auk 0.01 9 0 24 8 96.64
Auk species 3.05 4006 2803 5345 640 15.98
Fulmar / gull species 0.30 401 285 540 62 15.49
Gannet species 0.52 683 397 1050 167 24.37
Shark species 0.01 9 0 24 8 96.32
Dolphin species 0.04 48 0 101 27 54.70
Cetacean species 0.02 33 0 72 19 55.99
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Table 58 Density and population estimates of species in the WOW survey area during Survey 13 on 02 July 2021

Species

Curlew 0.01 8 0 24 8 99.84
Kittiwake 0.10 137 72 215 37 27.04
Great skua 0.02 33 0 72 19 57.47
Guillemot 1.44 1892 1295 2547 322 17.00
Black guillemot 0.01 9 | 24 8 91.01
Puffin 3.03 3986 2832 5240 635 15.92
Fulmar 0.30 400 284 520 6l 15.27
Gannet 0.52 687 408 1038 168 24.34
Basking shark 0.01 8 0 24 8 95.65
Risso's dolphin 0.02 33 0 71 18 54.16
White-beaked dolphin 0.01 17 0 48 15 91.00
Harbour porpoise 0.02 33 0 76 20 60.05
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Table 59  Density and population estimates of species groups in the WOW survey area during Survey 14 on 30 August 2021

Density Population S 95?‘ . Upper 95?‘ . dtsa:iaa'::?::d of
Category estimate estimate c‘::f‘f:,:‘:::.cljtli:‘:t c:'f";:‘::::;:tli::'t popl.llation CV (%)

(n/km?) (number) (number) (number) estimate

(number)

Broad category
All birds 8.18 10764 9196 12558 834 7.74
All non-avian animals 0.31 409 220 616 105 25.58
Species group
Wader species 0.01 17 0 6l 6 94.37
Arctic / common tern 0.02 26 0 72 24 92.89
Skua species 0.02 25 0 72 24 98.11
Large auk 3.06 4025 3423 4685 337 8.37
Small auk 0.01 9 0 24 8 93.73
Auk species 231 3040 2290 3848 394 12.95
Storm-petrel species 0.24 310 146 500 94 30.14
Fulmar / gull species 1.45 1911 I511 2356 218 11.39
Shearwater species 0.02 32 8 62 14 43.14
Gannet species 1.05 1377 794 2257 391 2837
Jellyfish 0.08 104 47 166 32 30.37
Fish species 0.01 9 0 24 8 90.91
Shark species 0.01 9 0 24 8 89.38
Seal species 0.02 25 0 48 13 50.78
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Dolphin species 0.16 215 406 87 40.30
Cetacean species 0.04 47 118 31 66.01
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Table 60 Density and population estimates of species in the WOW survey area during Survey 14 on 30 August 2021

Species

Lesser black-backed gull 0.0l 16 0 40 I 66.28
Arctic tern 0.02 24 0 72 24 97.82
Great skua 0.02 25 0 72 24 96.92
Guillemot 296 3899 3285 4580 331 847
Razorbill 0.11 141 55 239 50 34.99
Puffin 229 3018 2298 3847 406 13.43
European Storm-Petrel 0.24 310 142 512 96 30.83
Fulmar 1.45 1901 1517 2357 217 11.37
Cory's shearwater 0.01 8 0 24 8 96.59
Sooty shearwater 0.0l 17 0 39 I 64.19
Manx shearwater 0.01 9 0 24 8 94.68
Gannet 1.03 1358 821 2195 371 27.28
Lion's mane jellyfish 0.08 103 47 170 31 29.74
Porbeagle shrak 0.0l 9 0 24 8 94.80
Ocean sunfish 0.01 9 0 24 8 94.24
Risso's dolphin 0.01 17 0 49 16 91.77
White-beaked dolphin 0.15 196 45 382 86 43.98
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Harbour porpoise 0.04 49 0 118 32 65.82

CONFIDENTIAL UNTIL DISSEMINATED BY OWPL 204 OF 231



DOCUMENT NUMBER: HP00126-703-04
DATE: 31 January 2024
ISSUE: 4

Hbel o

AERIAL SURVEYING LIMITED

d West lof Orkney
> Windfarm

Table 61 Density and population estimates of species groups in the WOW survey area during Survey |15 on 08 September 2021
Standard
Density Population S 95?‘ . EEey 95?‘ . deviation of
c - - confidence limit | confidence limit 2
ategory estimate estimate . . population CV (%)
= of population of population H
(n/km?) (number) estimate
(number) (number)

(number)
Broad category
All birds 8.67 11404 9893 13025 8l 7.10
All non-avian animals 033 428 283 593 8l 18.77
Species group
Wader species 0.03 40 0 100 27 67.33
Small gull species 0.12 159 40 309 69 43.16
Large auk 3.85 5064 4331 5793 377 7.44
Auk species 242 3189 2191 4253 527 16.51
Storm-petrel species 0.10 134 16 331 89 66.38
Fulmar / gull species 0.88 1164 874 1456 149 12.76
Shearwater species 0.01 8 0 24 8 96.36
Gannet species 1.27 1669 1306 2119 213 12.72
Jellyfish 0.16 217 123 331 55 25.13
Fish species 0.01 16 0 39 I 67.44
Seal species 0.03 41 8 84 20 47.54
Cetacean species 0.12 157 40 308 69 43.60
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Table 62  Density and population estimates of species in the WOW survey area during Survey |5 on 08 September 2021

Species

Kittiwake 0.12 162 47 296 67 41.23
Guillemot 3.77 4961 4245 5732 389 7.83
Razorbill 0.09 114 36 206 45 39.18
Puffin 237 3120 2129 4125 514 16.46
European Storm-Petrel 0.10 135 16 326 88 65.01
Fulmar 0.88 1157 880 1444 144 12.37
Sooty shearwater 0.01 9 0 24 8 96.26
Gannet 1.27 1674 1297 2117 212 12.63
Lion's mane jellyfish 0.16 214 117 320 54 25.05
Ocean sunfish 0.01 16 0 39 I 64.48
Grey seal 0.03 40 8 83 19 47.32
Harbour porpoise 0.12 163 47 313 70 43.02
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Table 63  Density and population estimates of species groups in the WOW survey area during Survey 16 on 12 October 2021

Density Population S 95?‘ . Upper 95?‘ . dtsa:iaa'::?::d of
Category estimate estimate c‘::f‘f:,:‘:::.cljtli:‘:t c:'f";:‘::::;:tli::'t popl.llation CV (%)

(n/km?) (number) (number) (number) estimate

(number)

Broad category
All birds 7.6l 10056 8207 12305 1026 10.19
All non-avian animals 0.44 577 364 818 121 20.96
Species group
Goose species 0.08 105 0 290 87 82.46
Small gull species 0.73 966 689 1332 165 17.04
Skua species 0.01 9 0 25 8 97.16
Large auk 3.20 4227 3536 4938 365 8.6l
Auk species 0.28 367 279 459 46 12.35
Auk / small gull 0.01 17 0 39 10 60.03
Fulmar / gull species 1.83 2416 813 4731 976 40.39
Shearwater species 0.01 8 0 24 8 98.58
Gannet species 1.46 1924 1481 2416 246 12.76
Jellyfish 0.18 232 76 461 101 43.55
Shark species 0.01 9 0 25 8 96.13
Seal species 0.07 89 46 135 24 27.21
Dolphin species 0.13 171 40 327 72 42.12
Cetacean species 0.05 64 8 142 34 52.10
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Seal / small cetacean species 0.01 17 0 40 I 67.39
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Table 64 Density and population estimates of species in the WOW survey area during Survey 16 on 12 October 2021

Species

Greylag goose 0.07 89 0 264 87 97.72
Pink-footed goose 0.0l 16 0 48 16 95.25
Kittiwake 0.72 956 677 1321 166 17.38
Long-tailed skua 0.0l 9 0 25 8 97.09
Guillemot 3.16 4174 3485 4860 355 849
Razorbill 0.05 6l 26 106 21 33.98
Black guillemot 0.01 I 0 29 8 74.23
Puffin 0.26 346 264 443 46 13.15
Fulmar 1.85 2445 890 4513 945 38.63
Manx shearwater 0.01 9 0 24 8 94.09
Gannet 1.44 1906 1445 2383 249 13.06
Lion's mane jellyfish 0.18 234 72 455 98 41.79
Basking shark 0.0l 9 0 24 8 94.29
Grey seal 0.07 89 40 135 25 27.78
Risso's dolphin 0.0l 9 0 24 8 95.93
White-beaked dolphin 0.12 161 32 320 72 44.77
Harbour porpoise 0.05 65 8 136 34 51.40
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Table 65 Density and population estimates of species groups in the WOW survey area during Survey 17 on 15 November 2021

Broad category

Al birds 3.32 4373 3207 5803 676 15.45
Species group

Small gull species 0.12 159 85 244 43 26.49
Black-backed gull species 0.17 230 127 360 59 25.70
Large gull species 0.04 48 16 88 20 41.59
Gull species 0.01 8 0 24 8 93.85
Large auk 1.12 1469 1197 1794 156 10.61
Auk species 0.12 159 9l 236 37 22.78
Auk / small gull 0.0l 17 0 40 I 66.07
Diver species 0.01 8 0 24 8 98.75
Fulmar / gull species 1.70 2238 1005 3730 696 31.07
Gannet species 0.05 64 31 104 20 30.82
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Table 66 Density and population estimates of species in the WOW survey area during Survey 17 on |5 November 2021
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Species

Kittiwake 0.12 162 86 256 45 27.30
Great black-backed gull 0.20 270 160 401 62 22.72
Herring gull 0.0l 8 0 24 8 95.98
Little auk 0.10 137 76 199 32 2283
Guillemot 1.10 1448 1179 1756 150 10.32
Razorbill 0.01 17 | 40 1 6291
Puffin 0.02 23 8 41 9 35.77
Red-throated diver 0.0l 8 0 24 8 97.97
Fulmar 1.68 2208 982 3754 714 3231
Gannet 0.05 64 30 103 20 30.55
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Table 67 Density and population estimates of species groups in the WOW survey area during Survey 18 on 28 December 2021

Broad category

Al birds 4.11 5409 4416 6446 513 9.48
All non-avian animals 0.27 352 86 929 223 6341
Species group

Small gull species 0.05 63 23 110 23 35.62
Black-backed gull species 041 544 424 675 64 11.64
Large auk 1.50 1978 1622 2330 186 9.38
Auk species 0.11 142 80 206 32 22.26
Fulmar / gull species 2.02 2654 1815 3520 451 16.96
Gannet species 0.02 24 0 54 13 53.94
Dolphin species 0.23 302 39 741 210 69.50
Cetacean species 0.03 40 8 78 19 46.68
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Table 68 Density and population estimates of species in the WOW survey area during Survey 18 on 28 December 2021

Species

Kittiwake 0.05 65 24 109 22 33.51
Great black-backed gull 041 544 417 669 65 11.90
Guillemot 1.55 2033 1695 2380 172 844
Razorbill 0.02 26 2 51 13 50.23
Puffin 0.05 64 32 98 17 26.28
Fulmar 2.02 2662 1857 3603 448 16.83
Gannet 0.02 25 0 55 14 53.50
Common dolphin 0.17 230 0 696 220 95.31
White-beaked dolphin 0.05 65 0 141 37 56.33
Harbour porpoise 0.03 41 8 80 19 45.03
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Table 69 Density and population estimates of species groups in the WOW survey area during Survey 19 on 18 February 2022

Broad category

Al birds 203 2673 2236 316l 238 8.90

All non-avian animals 0.02 31 0 87 25 81.53
Species group

Small gull species 0.10 135 70 216 37 27.19
Black-backed gull species 0.08 112 40 198 43 37.76
Large auk 0.37 490 333 638 79 16.11

Auk species 0.02 25 0 6l 17 68.41

Fulmar / gull species 1.32 1739 1396 2098 181 10.40
Gannet species 0.10 136 63 220 40 29.26
Cormorant / shag 0.01 8 0 24 8 94.79
Dolphin species 0.02 26 0 72 25 97.44
Cetacean species 0.01 8 0 24 8 100.40
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Table 70  Density and population estimates of species in the WOW survey area during Survey 19 on 18 February 2022

Species

Kittiwake 0.10 136 77 207 36 26.42

Great black-backed gull 0.09 112 46 206 42 36.89

Little auk 0.02 23 0 56 16 69.94

Guillemot 0.37 492 341 641 76 15.32

Fulmar 1.33 1745 1390 2119 187 10.71

Gannet 0.10 137 62 224 41 29.52
Shag 0.01 9 0 24 8 98.38
White-beaked dolphin 0.02 24 0 91 25 100.78
Harbour porpoise 0.0l 9 0 24 8 98.69
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Table 71 Density and population estimates of species groups in the WOW survey area during Survey 20 on 26 February 2022
Standard
Density Population S 95?‘ . EEey 95?‘ . deviation of
Category estimate estimate SR IOE | i e [ population CV (%)
n/km? b of population of population et
( ) (number) (number) (number) estmate

(number)
Broad category
All birds 3.06 4020 2929 5310 629 15.63
All non-avian animals 0.22 289 85 568 122 42.06
Species group
Small gull species 0.42 554 360 790 110 19.73
Black-backed gull species 0.15 193 102 298 51 26.10
Large gull species 0.01 17 0 40 I 63.81
Large auk 0.55 718 460 999 142 19.69
Auk species 0.01 17 0 40 I 64.36
Auk / small gull 0.01 8 0 24 8 98.99
Fulmar / gull species 1.82 2399 1545 3450 504 20.99
Gannet species 0.12 152 85 222 36 23.08
Seal species 0.01 16 0 40 I 69.08
Dolphin species 0.15 203 32 444 1 54.84
Cetacean species 0.05 63 8 128 32 4981
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Table 72  Density and population estimates of species in the WOW survey area during Survey 20 on 26 February 2022
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Species

Kittiwake 0.42 551 365 776 106 19.21
Great black-backed gull 0.15 196 102 294 50 25.19
Herring gull 0.01 17 0 40 I 66.35
Guillemot 0.51 668 428 898 19 17.76
Razorbill 0.04 57 7 121 30 51.97
Fulmar 1.83 2403 1466 3528 512 21.30
Gannet 0.12 152 85 228 37 24.19
White-beaked dolphin 0.15 203 16 446 13 55.50
Harbour porpoise 0.05 66 15 136 33 49.50
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Table 73  Density and population estimates of species groups in the WOW survey area during Survey 21 on || March 2022

Standard
Density Population S 95?‘ . EEey 95?‘ . deviation of
Category estimate estimate confidence limit | confidence limit population CV (%)
n/km? b of population of population et
( ) (number) (number) (number) estmate

(number)
Broad category
All birds 498 6552 5549 7601 524 8.00
All non-avian animals 0.05 65 8 152 37 57.63
Species group
Small gull species 1.63 2139 1475 2915 370 17.26
Black-backed gull species 0.02 32 0 85 24 74.54
Large gull species 0.02 24 0 49 13 52.93
Large auk 0.57 747 514 1031 132 17.56
Auk species 0.01 16 0 39 I 62.97
Auk / small gull 0.01 9 0 24 8 95.31
Fulmar / gull species 246 3241 2710 3878 305 9.38
Gannet species 0.26 342 241 480 63 18.22
Dolphin species 0.04 48 0 126 33 67.86
Cetacean species 0.01 17 0 48 17 98.77
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Table 74  Density and population estimates of species in the WOW survey area during Survey 21 on || March 2022

Species

Kittiwake 1.64 2155 1453 2930 372 17.23
Great black-backed gull 0.04 48 8 104 27 5537
Herring gull 0.0l 9 0 24 8 94.61
Guillemot 0.40 530 322 776 115 21.60
Razorbill 0.17 230 128 338 56 24.26
Fulmar 244 3216 2644 3804 298 9.26
Gannet 0.26 344 246 477 63 18.22
White-beaked dolphin 0.04 48 0 127 34 70.76
Harbour porpoise 0.0l 17 0 49 16 96.77
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Table 75 Density and population estimates of species groups in the WOW survey area during Survey 22 on 14 April 2022

Density Population Lower 95?‘ . Upper 95?‘ . dtsa:iaa'::?::d of
Category estimate estimate c‘::f‘f:,:‘:::.cljtli:‘:t c:'f";:‘::::;:tli::'t popl.llation CV (%)

(n/km?) (number) (number) (number) estimate

(number)

Broad category
All birds 455 5979 5262 6774 377 6.29
All non-avian animals 0.01 8 0 24 8 92.98
Species group
Wader species 0.02 24 0 6l 17 68.58
Small gull species 0.19 251 160 342 49 19.29
Gull species 0.01 8 0 24 8 94.71
Skua species 0.01 9 0 24 8 93.21
Large auk 1.58 2082 1530 2694 304 14.59
Small auk 0.03 40 0 88 22 54.16
Auk species 1.24 1637 1284 2007 186 11.33
Auk / small gull 0.02 24 0 72 23 98.66
Fulmar / gull species 0.61 805 678 928 66 8.15
Gannet species 0.83 1086 782 1379 149 13.68
Cetacean species 0.01 8 0 24 8 97.39
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Table 76  Density and population estimates of species in the WOW survey area during Survey 22 on 14 April 2022

Species

Whimbrel 0.02 24 0 6l 16 68.54
Kittiwake 0.20 265 182 360 47 17.69
Black-headed gull 0.01 9 0 24 8 94.00
Great skua 0.0l 9 0 24 8 91.53
Guillemot 1.64 2159 1579 2761 316 14.63
Puffin 1.24 1628 1271 2006 189 11.57
Fulmar 0.60 790 655 924 69 8.62
Gannet 0.84 1102 812 1407 154 13.90
Minke whale 0.01 9 0 24 8 90.53
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Table 77 Density and population estimates of species groups in the WOW survey area during Survey 23 on |15 May 2022
Standard
Density Population S 95?‘ . EEey 95?‘ . deviation of
c - - confidence limit | confidence limit 2
ategory estimate estimate . . population CV (%)
(n/lm?) e of population of population AU
(number) (number)

(number)
Broad category
All birds 8.55 11300 7917 15033 1838 16.26
All non-avian animals 0.13 178 88 275 48 26.58
Species group
Small gull species 0.10 136 64 221 40 28.92
Black-backed gull species 0.01 9 0 25 9 98.07
Arctic / common tern 0.01 16 0 40 I 67.05
Skua species 0.02 25 0 54 13 52.13
Large auk 220 2905 2003 3961 512 17.63
Auk species 5.46 7216 4645 10296 1475 20.44
Diver species 0.02 25 0 54 14 53.48
Fulmar / gull species 0.27 361 248 491 65 17.78
Gannet species 0.50 656 399 925 139 21.18
Seal species 0.06 74 23 133 29 39.34
Cetacean species 0.08 105 47 173 35 33.59
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Table 78  Density and population estimates of species in the WOW survey area during Survey 23 on |5 May 2022

Species

Kittiwake 0.10 137 64 217 41 29.53
Great black-backed gull 0.0l 8 0 25 8 101.83
Arctic tern 0.0l 17 0 39 10 61.51

Great skua 0.02 25 0 55 13 53.70
Guillemot 226 2980 2070 4056 526 17.65

Razorbill 0.0l 8 0 25 8 96.29
Puffin 5.44 7185 4626 10376 1518 2111

Red-throated diver 0.0l 8 0 25 8 100.29
Great northern diver 0.01 16 0 40 Il 65.50
Fulmar 0.28 364 245 490 64 17.57
Gannet 0.50 655 408 930 138 20.94
Grey seal 0.06 74 24 135 29 39.58

Harbour porpoise 0.08 106 47 184 36 33.45
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Table 79  Density and population estimates of species groups in the WOW survey area during Survey 24 on 06 June 2022

Density Population e R d:":i:':i’::d of
Category estimate estimate confidence limit | confidence limit population CV (%)
n/km? b of population of population et
( ) (number) (number) (number) estmate
(number)
Broad category
All birds 8.03 10615 7622 13704 1579 14.87
All non-avian animals 0.12 159 71 263 49 30.39
Species group
Wader species 0.01 17 0 40 I 65.24
Small gull species 0.07 91 23 200 48 53.07
Arctic / common tern 0.01 17 0 49 6 97.52
Skua species 0.05 64 31 103 19 29.20
Large auk 1.79 2362 1620 3241 419 17.74
Auk species 5.40 7135 4910 9541 1189 16.66
Fulmar / gull species 0.18 24| 159 329 44 18.13
Gannet species 0.53 702 474 985 133 18.94
Shark species 0.01 8 0 24 8 101.54
Seal species 0.02 32 8 62 I5 45.85
Cetacean species 0.08 105 32 190 41 38.74
Seal / small cetacean species 0.01 17 0 48 16 91.56
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Table 80  Density and population estimates of species in the WOW survey area during Survey 24 on 06 June 2022

Species

Kittiwake 0.07 91 24 191 46 50.69
Great skua 0.04 57 24 95 19 33.72
Arctic skua 0.01 8 0 24 8 97.58
Guillemot 1.83 2412 1649 3265 411 17.03
Puffin 5.38 7104 4813 9652 1245 17.52
Fulmar 0.18 238 161 329 44 18.49
Gannet 0.53 698 453 959 133 18.96
Basking shark 0.01 8 0 24 8 102.29
Harbour porpoise 0.08 104 39 181 38 36.52
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Table 81 Density and population estimates of species groups in the WOW survey area during Survey 25 on 22 July 2022

Density Population S 95?‘ . Upper 95?‘ . dtsa:iaa'::?::d of
Category estimate estimate c‘::f‘f:,:‘:::.cljtli:‘:t c:'f";:‘::::;:tli::'t popl.llation CV (%)

(n/km?) (number) (number) (number) estimate

(number)

Broad category
All birds 14.81 19568 15422 24220 2315 11.83
All non-avian animals 0.01 8 0 24 8 94.45
Species group
Small gull species 1.78 2354 1188 3633 632 26.82
Gull species 0.01 8 0 24 8 101.13
Arctic / common tern 0.07 96 16 196 46 47.66
Skua species 0.05 73 23 135 30 41.32
Large auk 6.25 8260 5521 12221 1663 20.13
Small auk 0.01 17 0 40 Il 66.07
Auk species 5.6l 7413 5359 9684 1142 15.40
Auk / small gull 0.03 41 16 73 6 37.74
Auk / shearwater species 0.02 23 0 72 23 98.77
Fulmar / gull species 0.47 617 435 805 96 15.53
Shearwater species 0.02 25 0 49 13 52.38
Gannet species 0.48 632 439 867 108 17.09
Seal species 0.01 9 0 24 8 94.06
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Table 82  Density and population estimates of species in the WOW survey area during Survey 25 on 22 July 2022

Species

Kittiwake 1.79 2362 1203 3737 643 27.20
Arctic tern 0.07 93 24 189 43 45.88
Great skua 0.02 25 0 48 13 51.87
Arctic skua 0.04 49 0 109 26 54.03
Guillemot 6.30 8328 5493 12270 1706 20.48
Razorbill 0.15 196 8l 332 63 32.03
Puffin 5.37 7097 4885 9504 1156 16.29
Fulmar 0.47 619 451 815 94 15.15
Manx shearwater 0.02 24 0 55 14 55.65
Gannet 0.48 632 454 879 109 17.25
Grey seal 0.0l 8 0 24 8 9861
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Table 83  Density and population estimates of species groups in the WOW survey area during Survey 26 on |17 August 2022

Standard
Density Population S 95?‘ . EEey 95?‘ . deviation of
Category estimate estimate confidence limit | confidence limit population CV (%)
n/km? b of population of population et
( ) (number) (number) (number) estmate

(number)
Broad category
All birds 10.50 13868 11136 16784 1403 10.11
All non-avian animals 0.08 104 24 208 49 46.96
Species group
Small gull species 0.06 8l 25 147 31 37.54
Arctic / common tern 0.07 90 31 168 36 39.73
Tern species 0.05 66 0 192 62 94.17
Tern / small gull species 0.01 9 0 24 8 90.72
Skua species 0.01 17 0 40 I 64.26
Large auk 476 6293 4381 8882 1144 18.17
Auk species 4.63 6120 4381 7988 904 14.76
Auk / small gull 0.01 9 0 24 8 92.07
Fulmar / gull species 0.59 779 634 935 79 10.10
Shearwater species 0.01 17 0 40 I 65.81
Gannet species 0.28 376 233 535 76 20.19
Seal species 0.02 25 0 62 17 67.81
Dolphin species 0.02 33 0 97 32 94.31
Cetacean species 0.04 49 0 131 39 79.53
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Table 84  Density and population estimates of species in the WOW survey area during Survey 26 on |7 August 2022

Species

Kittiwake 0.06 80 25 148 31 38.66
Arctic tern 0.12 160 49 299 64 39.93
Great skua 0.01 16 0 40 1 66.19
Guillemot 479 6335 4413 8749 s 17.65
Razorbill 0.03 41 I 125 34 82.68
Puffin 451 5957 4417 7710 857 14.38
Fulmar 0.59 783 639 944 79 10.06
Manx shearwater 0.0l 17 0 40 11 64.31
Gannet 0.29 379 249 532 73 19.23
Grey seal 0.02 25 0 64 18 70.59
White-beaked dolphin 0.02 32 0 96 31 95.64
Harbour porpoise 0.04 47 0 132 38 79.52
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Table 85 Density and population estimates of species groups in the WOW survey area during Survey 27 on 02 September 2022

Standard
Density Population S 95?‘ . EEey 95?‘ . deviation of
Category estimate estimate confidence limit | confidence limit population CV (%)
n/km? b of population of population et
( ) (number) (number) (number) estmate

(number)
Broad category
All birds 7.82 10331 8169 12688 164 11.26
All non-avian animals 0.02 25 0 49 13 50.11
Species group
Small gull species 0.04 49 16 89 20 39.45
Skua species 0.01 9 0 32 9 100.69
Large auk 4.10 5424 3812 7306 905 16.68
Auk species 0.74 979 771 1186 108 11.00
Auk / shearwater species 0.22 292 158 450 76 25.79
Fulmar / gull species 1.99 2633 2285 3053 200 7.57
Shearwater species 0.03 41 8 8l 20 48.85
Gannet species 0.70 921 662 1222 149 16.11
Shark species 0.01 9 0 25 8 93.15
Seal species 0.01 17 0 41 I 67.61
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Table 86 Density and population estimates of species in the WOW survey area during Survey 27 on 02 September 2022

Species

Kittiwake 0.04 50 16 93 20 39.95
Great skua 0.0l 8 0 25 8 102.07
Guillemot 3.89 5146 3648 6895 842 16.36
Razorbill 031 404 179 685 134 33.01
Puffin 0.90 1185 984 1391 104 8.77
Fulmar 1.99 2626 2242 3050 206 7.82
Great shearwater 0.0l 8 0 25 8 96.41
Manx shearwater 0.03 34 0 72 19 56.46
Gannet 0.70 923 649 1217 145 15.67
Basking shark 0.0l 9 0 25 8 90.78
Grey seal 0.01 18 0 41 11 62.28
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