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The presence of wind turbines has the potential to directly disturb and displace birds from
within and around the optimised Seagreen Project. This in effect represents indirect habitat
loss which would reduce the area available for feeding, loafing and moulting for seabird
species that may occur at the optimised Seagreen Project.

This Appendix presents data to inform assessments presented in EIA Report Chapter 8
(Ornithology) and Chapter 16 (Habitats Regulations Appraisal) which determine the
significance of displacement impacts. The analyses presented in this Appendix have been
informed by recent guidance published jointly by the UK Statutory Nature Conservation
Bodies (SNCBs) (JNCC et al., 2017) and through consultation with Scottish Natural Heritage
(SNH), Marine Scotland Science (MSS) and the Royal Society for the Protection of Birds
(RSPB).

Many groups of seabirds exhibit species-specific behavioural responses to operational
offshore wind farms. These responses generally constitute an avoidance reaction in
response to rotating turbines or vessel movements. Such a response can result in indirect
habitat loss as species avoid areas in which operational wind farms are present (Maclean et
al., 2009; Langston, 2010). The vulnerability of the species identified in Appendix 8A:
Ornithology Technical Report to displacement effects is shown in Table 8.1 with this
information derived from Wade et al. (2016) or Garthe and Huppop (2004).

Also included in Table 8.1 is an “uncertainty level” associated with the vulnerability scores
from Wade et al. (2016). The uncertainty levels were defined by the quantity and quality of
available data informing the respective vulnerability score.

Table 8.1 Vulnerability of species to displacement from structures (Wade et al., 2016; Garthe and
Hiippop, 2004) .

Species Vulnerability Uncertainty level (Wade et
al., 2016)

Kittiwake Low Very Low

Guillemot High Very low

Razorbill High Very low

Puffin Moderate Moderate

Displacement may impact bird populations by affecting site usage which may be for
foraging, resting or moulting purposes. As a result of displacement an individual bird may
experience a decrease in fitness, due to the effect of re-locating to alternative foraging
grounds and/or changes to energy budgets due to the increased energy expenditure when
avoiding a wind farm. These impacts, in turn, may have indirect effects on birds at areas
that may be some distance from the wind farm including reduced energy acquisition as a
result of increased competition at other foraging sites which can result in further reductions
in fitness affecting reproductive success. However, due to limited empirical evidence
quantifying the likely energetic consequences of displacement, SNCB advice is to consider
displacement impacts in terms of direct mortality on bird populations (JNCC et al., 2017).
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While this advice has been followed within this Appendix it is noted that it represents an
approach that is considerably precautionary.

JNCC et al. (2017) suggests a variety of factors can be used to determine an appropriate rate
of mortality that occurs as a result of displacement. These include the defined vulnerability
of seabird species to displacement in combination with habitat use flexibility. The defined
habitat use flexibility of a number of species/species groups is presented, as defined by
Wade et al. (2016) in Table 8.2.

Chapter 8 (Ornithology) and Chapter 16 (Habitats Regulations Appraisal) present further
context on the assumptions relied upon when following the methodology proposed in
JNCC et al. (2017) in particular from the results of Searle et al. (2014). This work presented
models for certain key seabird species that were developed to estimate the population
consequences of displacement (adult survival and breeding success) from the proposed
Forth and Tay wind farms.

Table 8.2 Habitat use flexibility of species considered for displacement (Wade et al., 2016).

Habitat use flexibility Species / species group
Very High None

High Kittiwake

Medium Guillemot, razorbill, puffin,
Low None

Very Low None

Following guidance in JNCC et al. (2017), a 2 km buffer around Project Alpha, Project Bravo
and Projects Alpha and Bravo combined is applied to the assessment. Species where a 4
km buffer is considered appropriate (those with a Very High vulnerability to displacement
such as divers and seaducks; Wade et al., 2016) were not selected for inclusion in the
analyses presented in this Appendix.

Baseline information on species that may be affected by impacts associated with the optimised
Seagreen Project is documented in the Technical Report (Appendix 8A: Ornithology Technical
Report). The selection of species was based entirely on advice received from Marine Scotland
through the 2017 Scoping Opinion, with species being those deemed to be of concern for the
originally consented Seagreen Project in 2014. Population estimates.

Project-specific data for the optimised Seagreen Project has been collected by twelve boat-
based surveys undertaken between 2010 and 2012, which informed the assessment of the
originally consented Seagreen Project in 2014. This data has been supplemented by six
boat-based surveys through the breeding season of 2017 (April to September?) (see
Appendix 8A: Ornithology Technical Report). The 2017 surveys followed an identical
methodology in obtaining seabird abundance data as the 2010-2012 surveys, but covered
the optimised Seagreen Project area, the Scalp Bank, a known important area for seabirds,

s o000 e

1 April to September was the intended timing of surveys however, due to survey logistics and weather constraints surveys
were not undertaken in April (replaced with a survey in early May) and September (cancelled).
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and included a 2 km buffer. Population estimates calculated for the July 2017 survey were
influenced by a large-scale feeding event (see Appendix 8A: Ornithology Technical Report).
In order to reduce the potential for over-estimating displacement impacts, displacement
matrices are presented using mean-peak populations calculated including and excluding
the July 2017 population estimates. Further information on the boat-based survey
programme undertaken for Seagreen and the methodologies used to derive population
estimates is provided in the Appendix 8A: Ornithology Technical Report.

8.11. The primary data that informs the basis for the assessment of displacement effects are
seasonal mean peak population estimates (corrected for survey coverage) including birds
both on the water and in flight. Table 8.3 presents the defined season for each species as
advised in guidance provided to the optimised Seagreen Project by MMS/SNH. As agreed
with Marine Scotland and SNH, the densities for birds in flight have been corrected by a
factor of 0.785 to allow a common currency approach with other Forth and Tay projects. As
detailed In Appendix 8A: Ornithology Technical Report, there is a clear difference between
the 'radial snapshot' methodology in recording aerial densities of birds applied to the
baseline boat-based surveys at Seagreen, compared to the more widespread 'box method'
applied elsewhere.

Table 8.3 Seasonal definitions for each species assessed.

Species Breeding Post-breeding Non-breeding Pre-breeding
Kittiwake (Apr - Aug) (Sep - Dec) (Jan - Mar)
Guillemot (Apr - Aug) (Sep - Mar)

Razorbill (Apr - Aug) (Sep - Mar)

Puffin (Apr - Aug) (Sep - Mar)
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8.12. For those species identified for displacement assessment, a 2 km buffer is considered
appropriate to inform the analysis. Mean peak estimates have been derived using all data
available - i.e. an estimate has been selected by referring to both the 2010 - 2012 and 2017
datasets where they are available for a given season for a species. Data within a 2 km buffer
around the optimised Seagreen Project was only collected as part of the 2017 survey
programme. An approach, agreed with Marine Scotland and SNH, was adopted using
scaling factors calculated using the densities recorded in 2017, which were applied to the
2009-2011 data. A full description of this approach is provided in Section 3.2 of Appendix
8A: Ornithology Technical Report. Analyses have been undertaken for Project Alpha and
Project Bravo alone in addition to Projects Alpha and Bravo combined with the seasonal
mean-peak populations for each area presented in Table 8.4. Breeding season mean-peak
populations excluding July 2017 are presented in Table 8.5 (see Chapter 8: Offshore
Ornithology and Appendix 8A: Ornithology Technical Report for explanation as to why
these data have been excluded).

Table 8.4 Seasonal mean-peak population estimates for species under consideration.

Species Breeding Post-breeding Non-breeding Pre-breeding
Project Alpha
Kittiwake 7,213 3,184 1,112
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Species Breeding Post-breeding Non-breeding Pre-breeding
Guillemot 13,606 4,688

Razorbill 5,876 1,003

Puffin 2,572 1,526

Project Bravo

Kittiwake 4,159 1,342 941
Guillemot 11,118 4,112

Razorbill 3,698 1,272

Puffin 3,582 3,863

Projects Alpha and Bravo combined

Kittiwake 9,980 4,598 1,966
Guillemot 22,074 8,949

Razorbill 8,324 2,105

Puffin 5,634 5,259

Table 8.5 Breeding season mean-peak population estimates for species under consideration

excluding July 2017.
Species Project Alpha Project Bravo Projects Alpha and Bravo
combined
Kittiwake 2,884 2,157 4,538
Guillemot 9,129 6,810 15,104
Razorbill 3,221 1,442 4,282
Puffin 2,572 3,582 5,634

Displacement matrices are presented below for each species and associated seasons.
Potential displacement impacts for each species are presented here based on a wide range
of potential displacement (0-100%) and mortality rates (0-100%) following recent SNCB
advice (JNCC et al., 2017).

Based on the Scoping Opinion and subsequent consultation for the optimised Seagreen
Project (Marine Scotland, 2017), a 30% displacement rate was assumed for kittiwake.

Monitoring studies have often recorded auks inside of wind farm areas and on the basis of
the information presented in Chapter 8: Ornithology, a displacement value of 50% has been
used for guillemots informed by the observations of Vanerman et al. (2016, 2017) and

ENVIRONMENTAL STATEMENT VOLUME Il

SEPTEMBER




Nelson et al. (2015) in particular. Razorbill is suggested to have a lower vulnerability to
displacement impacts than guillemot (see studies summarised in Chapter 8: Ornithology),
especially when considering the results obtained at Thortonbank (Vanerman et al., 2017),
Blighbank (Vanerman et al., 2016) and Robin Rigg (Nelson et al., 2015) which all show lower
displacement rates than those calculated for guillemot. As such, a displacement rate of 40%
is considered appropriate for razorbill.

8.16. There have been few studies which have included puffin as a separate species to assess
displacement rates, with the majority combining all auks together. For assessment
purposes, a displacement value of 50% during the breeding and non-breeding seasons is
considered appropriate for puffin, based on the rationale described for razorbill, but with
an added degree of precaution due to a lower level of empirical evidence.

8.17. The displacement rates identified for the three auk species are presented in addition to a
60% rate advised on all auk species for Forth and Tay projects by Marine Scotland (e.g.
Marine Scotland, 2017).

8.18. The mortality rates advised by Marine Scotland in their Scoping Opinion for Seagreen
(Marine Scotland, 2017) are followed for the purposes of the Seagreen assessment (i.e. 1%
for guillemot and razorbill; 2% for puffin and kittiwake).

8.19. The displacement and mortality rates used for each species for which displacement
analyses have been conducted are presented in Table 8.6.

Table 8.6 Displacement and mortality rates applied for each species

Species Displacement rate(s) (%) Mortality rate (%)
Kittiwake 30 2
Guillemot 50-60 1
Razorbill 40-60 1
Puffin 50-60 2

8.20. In Chapter 8: Ornithology the degree of change predicted to occur at the population level
for a species is further explored by comparing the predicted displacement mortality to the
relevant 1% threshold of background mortality for each species. This approach is consistent
with other contemporaneous assessments of offshore wind farm projects (e.g. Hornsea
Project Two). As such, each matrix in the following species-specific sections is shaded to
indicate where the displacement mortality surpasses the 1% threshold of background
mortality of the relevant regional or national population for each species. The relevant
population against which displacement mortality is compared and the background
mortality for each species (inverse of adult survival from Horswill and Robinson (2015)) are
presented in each matrix.
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RESULTS
Kittiwake
Table 8.7 Predicted kittiwake mortality as a result of displacement from Project Alpha plus a 2 km buffer during the breeding season.
Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
10 7 14 36 72
20 14 29 72
30 22 43 108
40 29 58
50 36 72
60 43 87
70 50 101
80 58
90 65
100 72

Regional population = 77,664 breeding adults
Background mortality = 0.146

< 1% background mortality

> 1% background mortality
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Table 8.8 Predicted kittiwake mortality as a result of displacement from Project Alpha plus a 2 km buffer during the post-breeding season.

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
10 3 6 16 32 64 96 127 159 191 223 255 287 318
20 6 13 32 64 127 191 255 318 382 446 509 573 637
30 10 19 48 96 191 287 382 478 573 669 764 860 955
40 13 25 64 127 255 382 509 637 764 891 1019 1146 1274
50 16 32 80 159 318 478 637 796 955 1114 1274 1433 1592
60 19 38 96 191 382 573 764 955 1146 1337 1528 1719 1910
70 22 45 111 223 446 669 891 1114 1337 1560 1783 2006 2229
80 25 51 127 255 509 764 1019 1274 1528 1783 2038 2292 2547
90 29 57 143 287 573 860 1146 1433 1719 2006 2292 2579 2865
100 32 64 159 318 637 955 1274 1592 1910 2229 2547 2865 3184

Regional population = 829,937 individuals
Background mortality = 0.146

< 1% background mortality > 1% background mortality
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Table 8.9 Predicted kittiwake mortality as a result of displacement from Project Alpha plus a 2 km buffer during the pre-breeding season.

1'FANTOA LNIWFLVLS TVLNIANOHIANT

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
10 1 2 6 11 22 33 44 56 67 78 89 100 111
20 2 4 11 22 44 67 89 111 133 156 178 200 222
30 3 7 17 33 67 100 133 167 200 233 267 300 333
40 4 9 22 44 89 133 178 222 267 311 356 400 445
50 6 11 28 56 111 167 222 278 333 389 445 500 556
60 7 13 33 67 133 200 267 333 400 467 534 600 667
70 8 16 39 78 156 233 311 389 467 545 623 700 778
80 9 18 44 89 178 267 356 445 534 623 711 800 889
90 10 20 50 100 200 300 400 500 600 700 800 900 1000
100 11 22 56 111 222 333 445 556 667 778 889 1000 1112
Regional population = 627,816 individuals < 1% background mortality > 1% background mortality

Background mortality = 0.146
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Table 8.10 Predicted kittiwake mortality as a result of displacement from Project Bravo plus a 2 km buffer during the breeding season.

Mortality rate (%)

Displacement 1 2

rate (%)
10 4 8
20 8 17
30 12 25
40 17 38
50 21 42
60 25 50
70 29 58
80 33 67
90 37 75
100 42 83

Regional population = 77,664 breeding adults
Background mortality = 0.146

< 1% background mortality >1% background mortality
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Table 8.11 Predicted kittiwake mortality as a result of displacement from Project Bravo plus a 2 km buffer during the post-breeding season.

1'FANTOA LNIWFLVLS TVLNIANOHIANT

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
10 1 3 7 13 27 40 54 67 81 94 107 121 134
20 3 5 13 27 54 81 107 134 161 188 215 242 268
30 4 8 20 40 81 121 161 201 242 282 322 362 403
40 5 11 27 54 107 161 215 268 322 376 429 483 537
50 7 13 34 67 134 201 268 336 403 470 537 604 671
60 8 16 40 81 161 242 322 403 483 564 644 725 805
70 9 19 47 94 188 282 376 470 564 658 752 846 940
80 11 21 54 107 215 322 429 537 644 752 859 966 1074
90 12 24 60 121 242 362 483 604 725 846 966 1087 1208
100 13 27 67 134 268 403 537 671 805 940 1074 1208 1342
Regional population = 829,937 individuals < 1% background mortality > 1% background mortality

Background mortality = 0.146
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Table 8.12 Predicted kittiwake mortality as a result of displacement from Project Bravo plus a 2 km buffer during the pre-breeding season.

8T0C Y39N31d3S

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
10 1 2 5 9 19 28 38 47 56 66 75 85 94
20 2 4 9 19 38 56 75 94 113 132 151 169 188
30 3 6 14 28 56 85 113 141 169 198 226 254 282
40 4 8 19 38 75 113 151 188 226 263 301 339 376
50 5 9 24 47 94 141 188 235 282 329 376 423 470
60 6 11 28 56 113 169 226 282 339 395 452 508 564
70 7 13 33 66 132 198 263 329 395 461 527 593 658
80 8 15 38 75 151 226 301 376 452 527 602 677 753
90 8 17 42 85 169 254 339 423 508 593 677 762 847
100 9 19 47 94 188 282 376 470 564 658 753 847 941
Regional population = 627,816 individuals < 1% background mortality > 1% background mortality

Background mortality = 0.146

' IANNTOA LNINFLVLS TVLINIANOYHIANT

T7-08

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS




Z1-08

111 INNTOA LNIFWNILVLS TVLINIANOHIANT

8T0C Y39N3Ld3S

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Table 8.13 Predicted kittiwake mortality as a result of displacement from Projects Alpha and Bravo combined plus a 2 km buffer during the
breeding season.

Mortality rate (%)

Displacement 1
rate (%)

10 10

20 20

30 30

40 40

50 50

60 60

70 70

80 80

90 90

100 100
Regional population = 77,664 breeding adults < 1% background mortality > 1% background mortality

Background mortality = 0.146
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Table 8.14 Predicted kittiwake mortality as a result of displacement from Projects Alpha and Bravo combined plus a 2 km buffer during the post-
breeding season.

Mortality rate (%)

Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)

10 5 9 23 46 92 138 184 230 276 322 368 414 460

20 9 18 46 92 184 276 368 460 552 644 736 828 920

30 14 28 69 138 276

40 18 37 92 184 368

50 23 46 115 230 460

60 28 55 138 276 552

70 32 64 161 322 644

80 37 74 184 368 736

90 41 83 207 414 828

100 46 92 230 460 920

11 INNTOA LNINILVLS TVLINIANOHIANT

Regional population = 829,937 individuals
Background mortality = 0.146

< 1% background mortality

>1% background mortality
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Table 8.15 Predicted kittiwake mortality as a result of displacement from Projects Alpha and Bravo combined plus a 2 km buffer during the pre-
breeding season.

1'FANTOA LNIWFLVLS TVLNIANOHIANT

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
10 2 4 10 20 39 59 79 98 118 138 157 177 197
20 4 8 20 39 79 118 157 197 236 275 315 354 393
30 6 12 29 59 118 177 236 295 354 413 472 531 590
40 8 16 39 79 157 236 315 393 472 551 629 708 786
50 10 20 49 98 197 295 393 492 590 688 786 885 983
60 12 24 59 118 236 354 472 590 708 826 944 1062 1180
70 14 28 69 138 275 413 551 688 826 963 1101 1239 1376
80 16 31 79 157 315 472 629 786 944 1101 1258 1416 1573
90 18 35 88 177 354 531 708 885 1062 1239 1416 1593 1770
100 20 39 98 197 393 590 786 983 1180 1376 1573 1770 1966

Regional population = 627,816 individuals > 1% background mortality

Background mortality = 0.146

< 1% background mortality
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Guillemot

Table 8.16 Predicted guillemot mortality as a result of displacement from Project Alpha plus a 2 km buffer during the breeding season.

Mortality rate (%)

Displacement 1 2 5
rate (%)
10 14 27

20 27 54
30 41 82
40 54

50 68

60 82

70 95

80 109

90

Regional population = 219,623 breeding adults
Background mortality = 0.061

< 1% background mortality > 1% background mortality
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Table 8.17 Predicted guillemot mortality as a result of displacement from Project Alpha plus a 2 km buffer during the non-breeding season.

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Mortality rate (%)

Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)

10 5 9 23 47 94 141 188 234 281 328 375 422 469

20 9 19 47 94 188 281 375 469 563 656 750 844 938

30 14 28 70 141 281

40 19 38 94 188 375

50 23 47 117 234 469

60 28 56 141 281 563

70 33 66 164 328 656

80 38 75 188 375 750

90 42 84 211 422 844

100 47 94 234 469 938

Regional population = 1,617,306 individuals
Background mortality = 0.061

< 1% background mortality

>1% background mortality
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Table 8.18 Predicted guillemot mortality as a result of displacement from Project Bravo plus a 2 km buffer during the breeding season.

Mortality rate (%)

Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)

10 11 22 56 111

20 22 44 111

30 33 67

40 44 89

50 56 111

60 67 133

70 78

80 89

90 100

100 111

Regional population = 219,623 breeding adults

Background mortality = 0.061

< 1% background mortality >1% background mortality
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Table 8.19 Predicted guillemot mortality as a result of displacement from Project Bravo plus a 2 km buffer during the non-breeding season.

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Mortality rate (%)

Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)

10 4 8 21 41 82 123 164 206 247 288 329 370 411

20 8 16 41 82 164 247 329 411 493 576 658 740 822

30 12 25 62 123 247

40 16 33 82 164 329

50 21 41 103 206 411

60 25 49 123 247 493

70 29 58 144 288 576

80 33 66 164 329 658

90 37 74 185 370 740

100 41 82 206 411 822

Regional population = 1,617,306 individuals
Background mortality = 0.061

< 1% background mortality

>1% background mortality




Table 8.20 Predicted guillemot mortality as a result of displacement from Projects Alpha and Bravo combined plus a 2 km buffer during the
breeding season.
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Mortality rate (%)

Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)

10 22 44 110

20 44 88

30 66 132

40 88

50 110

60 132

70

80

90

100
Regional population = 219,623 breeding adults < 1% background mortality > 1% background mortality

Background mortality = 0.061
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Table 8.21 Predicted guillemot mortality as a result of displacement from Projects Alpha and Bravo combined plus a 2 km buffer during the non-
breeding season.

111 INNTOA LNIFWNILVLS TVLINIANOHIANT
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Mortality rate (%)

Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)

10 9 18 45 89 179 268 358 447 537 626 716 805 895

20 18 36 89 179

30 27 54 134 268

40 36 72 179 358

50 45 89 224 447

60 54 107 268 537

70 63 125 313 626

80 72 143 358 716

90 81 161 403 805

100 89 179 447 895

Regional population = 1,617,306 individuals
Background mortality = 0.061

< 1% background mortality

> 1% background mortality
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Razorbill
Table 8.22 Predicted razorbill mortality as a result of displacement from Project Alpha plus a 2 km buffer during the breeding season.
Mortality rate (%)
Displacement 1 2
rate (%)
10 6 12
20 12 24
30 18
40 24
50 29
60 35

70

Regional population = 41,009 breeding adults
Background mortality = 0.105

< 1% background mortality > 1% background mortality
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Table 8.23 Predicted razorbill mortality as a result of displacement from Project Alpha plus a 2 km buffer during the non-breeding season.

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Mortality rate (%)

Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)

10 1 2 5 10 20 30 40 50 60 70 80 90 100

20 2 4 10 20 40 60 80 100 120 140 160 181 201

30 3 6 15 30 60

40 4 8 20 40 80

50 5 10 25 50 100

60 6 12 30 60 120

70 7 14 35 70 140

80 8 16 40 80 160

90 9 18 45 90 181

100 10 20 50 100 201

Regional population = 218,622 individuals
Background mortality = 0.105

< 1% background mortality

>1% background mortality
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Table 8.24 Predicted razorbill mortality as a result of displacement from Project Bravo plus a 2 km buffer during the breeding season.

Mortality rate (%)

Displacement 1
rate (%)

10 4

20 7

30 11

40 15

50 18

60 22

70 26

80 30

90 B

100 37
Regional population = 41,009 breeding adults < 1% background mortality >1% background mortality

Background mortality = 0.105
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Table 8.25 Predicted razorbill mortality as a result of displacement from Project Bravo plus a 2 km buffer during the non-breeding season.

111 INNTOA LNIFWNILVLS TVLINIANOHIANT

Mortality rate (%)

Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)

10 1 3 6 13 25 38 51 64 76 89 102 114 127

20 3 5 13 25

30 4 8 19 38

40 5 10 25 51

50 6 i3 32 64

60 8 15 38 76

70 9 18 45 89

80 10 20 51 102

90 11 23 57 114

100 13 25 64 127

Regional population = 218,622 individuals
Background mortality = 0.105

< 1% background mortality

>1% background mortality
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Table 8.26 Predicted razorbill mortality as a result of displacement from Projects Alpha and Bravo combined plus a 2 km buffer during the

breeding season.

Mortality rate (%)

50

Displacement 1 2
rate (%)
10 8 17
20 17
30 25
40 33

Regional population = 41,009 breeding adults
Background mortality = 0.105

< 1% background mortality

>1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Table 8.27 Predicted razorbill mortality as a result of displacement from Projects Alpha and Bravo combined plus a 2 km buffer during the non-
breeding season.

111 INNTOA LNIFWNILVLS TVLINIANOHIANT
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Mortality rate (%)

Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)

10 2 4 11 21 42 63 84 105 126 147 168 189 210

20 4 8 21 42

30 6 13 32 63

40 8 17 42 84

50 11 21 53 105

60 13 25 63 126

70 15 29 74 147

80 17 34 84 168

90 19 38 95 189

100 21 42 105 210

Regional population = 218,622 individuals
Background mortality = 0.105

< 1% background mortality

> 1% background mortality
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Puffin
Table 8.28 Predicted puffin mortality as a result of displacement from Project Alpha plus a 2 km buffer during the breeding season.
Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
10 3 5 13 26 51 77 103 129 154 180 206 232 257
20 5 10 26 51
30 8 15 39 77
40 10 21 51 103
50 13 26 64 129
60 15 31 77 154
70 18 36 90 180
80 21 41 103 206
90 23 46 116 232
100 26 51 129 257

Regional population = 373,138 individuals

Background mortality = 0.094

< 1% background mortality

APPENDIX 8C:

> 1% background mortality

ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Table 8.29 Predicted puffin mortality as a result of displacement from Project Bravo plus a 2 km buffer during the breeding season.

111 INNTOA LNIFWNILVLS TVLINIANOHIANT

Mortality rate (%)

Displacement 1 2 5 10 20 30 40 50 60 70 80 100
rate (%)

10 4 7 18

20 7 14 36

30 11 21 54

40 14 29 72

50 18 36 90

60 21 43 107

70 25 50 125

80 29 57 143

90 32 64 161

100 36 72 179

Regional population = 373,138 individuals
Background mortality = 0.094

< 1% background mortality

>1% background mortality

8T0C Y39N3Ld3S




8T70C ¥39W31d3sS

11 INNTOA LNINILVLS TVLINIANOHIANT

62-08

Table 8.30 Predicted puffin mortality as a result of displacement from Projects Alpha and Bravo combined plus a 2 km buffer during the breeding

season.
Mortality rate (%)

Displacement 1 2 5 40
rate (%)

10 6 11 28

20 11 23 56

30 17 34 85

40 23 45 113

50 28 56 141

60 34 68 169

70 39 79 197

80 45 90 225

90 51 101 254

100 56 113 282

Regional population = 373,138 individuals

Background mortality = 0.094

< 1% background mortality

>1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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RESULTS — EXCLUDING DATA FROM JULY 2017

Kittiwake
Table 8.31 Predicted kittiwake mortality as a result of displacement from Project Alpha plus a 2 km buffer during the breeding season.

111 INNTOA LNIFWNILVLS TVLINIANOHIANT

Mortality rate (%)

Displacement 1 2
rate (%)

10 3 6

20 6 12

30 9 17

40 12 23)

50 14 29

60 17 3B

70 20 40

80 23 46

90 26 52

100 29 58
Regional population = 77,664 breeding adults < 1% background mortality > 1% background mortality

Background mortality = 0.146

8T0C Y39N3Ld3S
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Table 8.32 Predicted kittiwake mortality as a result of displacement from Project Bravo plus a 2 km buffer during the breeding season.

Mortality rate (%)

Displacement 1 2 5 40
rate (%)

10 2 4 11 86

20 4 9 22

30 6 13 32

40 9 17 43

50 11 22 54

60 13 26 65

70 15 30 75

80 17 35 86

90 19 39 97

100 22 43 108

Regional population = 77,664 breeding adults

Background mortality = 0.146

< 1% background mortality

>1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Table 8.33 Predicted kittiwake mortality as a result of displacement from Projects Alpha and Bravo combined plus a 2 km buffer during the
breeding season.
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Mortality rate (%)

Displacement 1 2
rate (%)

10 5 9

20 9 18

30 14 27

40 18 36

50 23 45

60 27 54

70 32 64

80 36 73

90 41 82

100 45 91
Regional population = 77,664 breeding adults < 1% background mortality > 1% background mortality

Background mortality = 0.146

8T0C Y39N3Ld3S
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Guillemot

Table 8.34 Predicted guillemot mortality as a result of displacement from Project Alpha plus a 2 km buffer during the breeding season.

Mortality rate (%)

Displacement 1
rate (%)

10 9

20 18

30 27

40 37

50 46

60 55

70 64

80 73

90 82

100 91
Regional population = 219,623 breeding adults < 1% background mortality > 1% background mortality

Background mortality = 0.061

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Table 8.35 Predicted guillemot mortality as a result of displacement from Project Bravo plus a 2 km buffer during the breeding season.

Mortality rate (%)

Displacement 1
rate (%)

10 7

20 14

30 20

40 27

50 34

60 41

70 48

80 54

90 61

100 68
Regional population = 219,623 breeding adults < 1% background mortality > 1% background mortality

Background mortality = 0.061
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Table 8.36 Predicted guillemot mortality as a result of displacement from Projects Alpha and Bravo combined plus a 2 km buffer during the

breeding season.

Mortality rate (%)

80

Displacement 1 2
rate (%)
10 15 30
20 30 60
30 45 91
40 60
50 76
60 91
70 106

Regional population = 219,623 breeding adults
Background mortality = 0.061

< 1% background mortality

>1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Razorbill
Table 8.37 Predicted razorbill mortality as a result of displacement from Project Alpha plus a 2 km buffer during the breeding season.
Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
10 3 6 16 32
20 6 13 32
30 10 19
40 13 26
50 16 32
60 19 39
70 23
80 26
90 29
100 32
Regional population = 41,009 breeding adults < 1% background mortality > 1% background mortality

Background mortality = 0.105

8T0C Y39N3Ld3S
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Table 8.38 Predicted razorbill mortality as a result of displacement from Project Bravo plus a 2 km buffer during the breeding season.

Mortality rate (%)

Displacement 1 2

rate (%)
10 1 3
20 3 6
30 4 9
40 6 12
50 7 14
60 9 17
70 10 20
80 12 23
90 13 26
100 14 29

Regional population = 41,009 breeding adults
Background mortality = 0.105

< 1% background mortality >1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS



8€-08

111 INNTOA LNIFWNILVLS TVLINIANOHIANT

8T0C Y39N3Ld3S

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Table 8.39 Predicted razorbill mortality as a result of displacement from Projects Alpha and Bravo combined plus a 2 km buffer during the
breeding season.

Mortality rate (%)

Displacement 1
rate (%)

10 4

20 9

30 13

40 17

50 21

60 26

70 30

80 34

90 39

100 43
Regional population = 41,009 breeding adults < 1% background mortality > 1% background mortality

Background mortality = 0.105
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Puffin
Table 8.40 Predicted puffin mortality as a result of displacement from Project Alpha plus a 2 km buffer during the breeding season.
Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
10 3 5 13 26 51 77 103 129 154 180 206 232 257
20 5 10 26 51
30 8 15 39 77
40 10 21 51 103
50 13 26 64 129
60 15 31 77 154
70 18 36 90 180
80 21 41 103 206
90 23 46 116 232
100 26 51 129 257

Regional population = 373,138 individuals

Background mortality = 0.094

< 1% background mortality

APPENDIX 8C:

> 1% background mortality

ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Table 8.41 Predicted puffin mortality as a result of displacement from Project Bravo plus a 2 km buffer during the breeding season.

111 INNTOA LNIFWNILVLS TVLINIANOHIANT

Mortality rate (%)

Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)

10 4 7 18

20 7 14 36

30 11 21 54

40 14 29 72

50 18 36 90

60 21 43 107

70 25 50 125

80 29 57 143

90 32 64 161

100 36 72 179

Regional population = 373,138 individuals
Background mortality = 0.094

< 1% background mortality

>1% background mortality

8T0C Y39N3Ld3S
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Table 8.42 Predicted puffin mortality as a result of displacement from Projects Alpha and Bravo combined plus a 2 km buffer during the breeding

season.
Mortality rate (%)

Displacement 1 2 5 40
rate (%)

10 6 11 28

20 11 23 56

30 17 34 85

40 23 45 113

50 28 56 141

60 34 68 169

70 39 79 197

80 45 90 225

90 51 101 254

100 56 113 282

Regional population = 373,138 individuals

Background mortality = 0.094

< 1% background mortality

>1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Kittiwake

Table 8.43 Predicted annual kittiwake mortality as a result of displacement from Project Alpha plus a 2 km buffer (including data from July 2017).

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Mortality rate (%)

Displacement 10 20 30 40 50 60 70 80 90 100

rate (%)
1 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0 0 0 0
60 0 0 0 0 0 0 0 0 0 0
70 0 0 0 0 0 0 0 0 0 0
80 0 0 0 0 0 0 0 0 0 0




8T0C Y39N31d3S

' IANNTOA LNINFLVLS TVLINIANOYHIANT

€7-08

Mortality rate (%)

90 0 0

0 0

0 0 0 0 0 0

100 0 0

0 0

0 0 0 0 0 0

SPA population = 22,964 breeding adults
Background mortality = 0.146

< 1% background mortality

> 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Table 8.44 Predicted annual kittiwake mortality as a result of displacement from Project Alpha plus a 2 km buffer (excluding data from July 2017).

1'FANTOA LNIWFLVLS TVLNIANOHIANT

Mortality rate (%)
Displacement 1 2 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0 0 0 0 0 0
60 0 0 0 0 0 0 0 0 0 0 0 0
70 0 0 0 0 0 0 0 0 0 0 0 0
80 0 0 0 0 0 0 0 0 0 0 0 0
90 0 0 0 0 0 0 0 0 0 0 0 0
100 0 0 0 0 0 0 0 0 0 0 0 0

8T0C ¥39N3Ld3S

SPA population = 22,964 breeding adults
Background mortality = 0.146

< 1% background mortality > 1% background mortality
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Guillemot

Table 8.45 Predicted annual guillemot mortality as a result of displacement from Project Alpha plus a 2 km buffer (including data from July 2017).

SPA population = 33,632 breeding adults
Background mortality = 0.061

< 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

> 1% background mortality

Mortality rate (%)
Displacement 1 2 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 1 1 2 2 3 3 3 4 4
2 0 0 1 2 3 3 4 5 6 7 8 8
5 0 0
10 0 1
20 1 2
30 1 3
40 2 3
50 2 4
60 3 5
70 3 6
80 3 7
90 4 8
100 4 8
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Table 8.46 Predicted annual guillemot mortality as a result of displacement from Project Alpha plus a 2 km buffer (excluding data from July 2017)

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 0 1 1 1 2 2 2 3 3 3
2 0 0 0 1 1 2 3 3 4 4 5 6 6
5 0 0 1 2 3 5 6 8 10 11 13 14 16
10 0 1 2
20 1 1 3
30 1 2 5
40 1 3 6
50 2 3 8
60 2 4 10
70 2 4 11
80 3 5 13
90 3 6 14
100 3 6 16
SPA population = 33,632 breeding adults < 1% background mortality > 1% background mortality

Background mortality = 0.061
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Forth Islands SPA

Kittiwvake
Table 8.47 Predicted annual kittiwake mortality as a result of displacement from Project Alpha plus a 2 km buffer (including data from July 2017).
Mortality rate (%)
Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 1 1 2 2 2 3 3 3 4
2 0 1 2 2 3 4 5 5 6 7 8
5 0
10 0
20 1
30 1
40 2
50 2
60 2
70 3
80 3
90 3
100 4

L¥7-08

SPA population = 9,326 breeding adults

< 1% background mortality

>1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Mortality rate (%)

Background mortality = 0.146
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Table 8.48 Predicted annual kittiwake mortality as a result of displacement from Project Alpha plus a 2 km buffer (excluding data from July 2017).

Mortality rate (%)
Displacement 1 2 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 0 0 1 1 1 1 1 1 2
2 0 0 0 1 1 1 2 2 2 3 3 3
5 0 0 1 2 2 3 4 5 6 7 7 8
10 0 0
20 0 1
30 0 1
40 1 1
50 1 2
60 1 2
70 1 2
80 1 3
90 1 3
100 2 3

6%7-08

SPA population = 9,326 breeding adults
Background mortality = 0.146

< 1% background mortality

>1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS



05-08

111 INNTOA LNIFWNILVLS TVLINIANOHIANT

8T0C Y39N3Ld3S
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Guillemot
Table 8.49 Predicted annual guillemot mortality as a result of displacement from Project Alpha plus a 2 km buffer (including data from July 2017).
Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 1 2 4 5 7 9 11 12 14 16 18
2 0 1 2 4 7 11 14 18 21
5 1 2 4 9 18
10 2 4 9 18
20 4 7 18
30 5 11
40 7 14
50 9 18
60 11 21
70 12
80 14
90 16
100 18
SPA population = 38,573 breeding adults < 1% background mortality > 1% background mortality

Background mortality = 0.061
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Table 8.50 Predicted annual guillemot mortality as a result of displacement from Project Alpha plus a 2 km buffer (excluding data from July 2017)

Mortality rate (%)
Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 1 3 4 5 7 8 9 11 12 14
2 0
5 1
10 1
20 3
30 4
40 5
50 7
60 8
70 9
80 11
90 12
100 14

T16-08

SPA population = 38,573 breeding adults
Background mortality = 0.061

< 1% background mortality

> 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS



259-08

111 INNTOA LNIFWNILVLS TVLINIANOHIANT

8T0C Y39N3Ld3S

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Razorbill
Table 8.51 Predicted annual razorbill mortality as a result of displacement from Project Alpha plus a 2 km buffer (including data from July 2017).
Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 1 1 2 3 3 4 4 5 6 6
2 0
5 0
10 1
20 1
30 2
40 3
50 3
60 4
70 4
80 5
90 6
100 6
SPA population = 7,792 breeding adults < 1% background mortality > 1% background mortality

Background mortality = 0.105
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Table 8.52 Predicted annual razorbill mortality as a result of displacement from Project Alpha plus a 2 km buffer (excluding data from July 2017)

Mortality rate (%)

Displacement
rate (%)

10

20

30

40

50

60

70

80

90

100

1

10

20

30

40

50

60

70

80

90

100

€G-08

SPA population = 7,792 breeding adults
Background mortality = 0.105

< 1% background mortality > 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Puffin

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Table 8.53 Predicted annual puffin mortality as a result of displacement from Project Alpha plus a 2 km buffer (including data from July 2017).

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 1 2 3 4 4 5 6 7 8 o
2 0 0 1 2 4 5 7 9 11 12 14 16 18
5 0 1 2 4 9 13 18 22 26 31 35 39 44
10 1 2 4
20 2 4 9
30 3 5 13
40 4 7 18
50 4 9 22
60 5 11 26
70 6 12 31
80 7 14 35
90 8 16 39
100 9 18 44

8T0C Y39N3Ld3S

SPA population = 90,010 breeding adults
Background mortality = 0.094

< 1% background mortality

> 1% background mortality
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Table 8.54 Predicted annual puffin mortality as a result of displacement from Project Alpha plus a 2 km buffer (excluding data from July 2017)

Background mortality = 0.094

SPA population = 90,010 breeding adults

< 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

> 1% background mortality

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 1 2 3 4 4 5 6 7 8 9
2 0 0 1 2 4 5 7 9 11 12 14 16 18
5 0 1 2 4 9 13 18 22 26 31 35 39 44
10 1 2 4
20 2 4 9
30 3 5 13
40 4 7 18
50 4 9 22
60 5 11 26
70 6 12 31
80 7 14 35
90 8 16 39
100 9 18 44
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Fowlsheugh SPA

Kittiwake

Table 8.55 Predicted annual kittiwake mortality as a result of displacement from Project Alpha plus a 2 km buffer (including data from July 2017).

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

100

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 1 2 4 8 11 15 19 23 26
2 1 2 4 8 15 23
5 2 4 9 19
10 4 8 19
20 8 15
30 11 23
40 15
50 19
60 23
70 26
80
90
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Mortality rate (%)

SPA population = 19,310 breeding adults
Background mortality = 0.146

< 1% background mortality

> 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Table 8.56 Predicted annual kittiwake mortality as a result of displacement from Project Alpha plus a 2 km buffer (excluding data from July 2017).

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

SPA population = 19,310 breeding adults
Background mortality = 0.146

< 1% background mortality

> 1% background mortality

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 1 2 3 5 6 8 9 11 12 14 15
2 0 1 2 3 6 9 12 15 19 22 25
5 1 2 4 8 15 23
10 2 3 8 15
20 3 6 15
30 5 & 23
40 6 12
50 8 15
60 9 19
70 11 22
80 12 25
90 14
100 15
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Guillemot

Table 8.57 Predicted annual guillemot mortality as a result of displacement from Project Alpha plus a 2 km buffer (including data from July 2017).

Mortality rate (%)

Displacement 1 2
rate (%)

10

20

30

40

50

60

70

80

1

21

SPA population = 74,379 breeding adults

Background mortality = 0.061

41

< 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

> 1% background mortality

100
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APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Table 8.58 Predicted annual guillemot mortality as a result of displacement from Project Alpha plus a 2 km buffer (excluding data from July 2017)

Mortality rate (%)
Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 4 8 12 16 20 24 27 31 35 39
2 1 31
5 2
10 4
20 8
30 12
40 16
50 20
60 24
70 27
80 31
90 35
100 39

SPA population = 74,379 breeding adults
Background mortality = 0.061

< 1% background mortality

> 1% background mortality
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Razorbill

Table 8.59 Predicted annual razorbill mortality as a result of displacement from Project Alpha plus a 2 km buffer (including data from July 2017).

Mortality rate (%)

Displacement
rate (%)

1

SPA population = 9,950 breeding adults

Background mortality = 0.105

< 1% background mortality > 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Table 8.60 Predicted annual razorbill mortality as a result of displacement from Project Alpha plus a 2 km buffer (excluding data from July 2017)

Mortality rate (%)

Displacement
rate (%)

40

1

SPA population = 9,950 breeding adults < 1% background mortality

Background mortality = 0.105

> 1% background mortality
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Kittiwake

St Abb’s to Fast Castle SPA

Table 8.61 Predicted annual kittiwake mortality as a result of displacement from Project Alpha plus a 2 km buffer (including data from July 2017).

Mortality rate (%)
Displacement 1 2 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 1 1 2 3 3 4 5 5 6 7
2 0 0 1 3 4 5 7 8 9 11 12 13
5 0 1
10 1 1
20 1 3
30 2 4
40 3 5
50 3 7
60 4 8
70 5 9
80 5 11
90 6 12
100 7 13

SPA population = 9,606 breeding adults

< 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

>1% background mortality
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Mortality rate (%)

Background mortality = 0.146
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Table 8.62 Predicted annual kittiwake mortality as a result of displacement from Project Alpha plus a 2 km buffer (excluding data from July 2017).

Mortality rate (%)
Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 1 1 1 1 2 2 2 3 3
2 0 1 1 2 2 3 3 4 4 5 6
5 0
10 0
20 il
30 1
40 1
50 1
60 2
70 2
80 2
90 3
100 3

G9-08

SPA population = 9,606 breeding adults
Background mortality = 0.146

< 1% background mortality

>1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Guillemot

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Table 8.63 Predicted annual guillemot mortality as a result of displacement from Project Alpha plus a 2 km buffer (including data from July 2017).

Mortality rate (%)
Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 1 3 4 5 6 8 9 10 12 13
2 0
5 1
10 1
20 3
30 4
40 5
50 6
60 8
70 9
80 10
90 12
100 13

8T0C Y39N3Ld3S

SPA population = 36,206 breeding adults
Background mortality = 0.061

< 1% background mortality

>1% background mortality
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Table 8.64 Predicted annual guillemot mortality as a result of displacement from Project Alpha plus a 2 km buffer (excluding data from July 2017)

Mortality rate (%)
Displacement 1 2 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 1 2 3 4 5 6 7 8 9 10
2 0 0 2 4 6 8 10 12 14 16 18 20
5 0 1
10 1 2
20 2 4
30 3 6
40 4 8
50 5 10
60 6 12
70 7 14
80 8 16
90 9 18
100 10 20

19-08

SPA population = 36,206 breeding adults
Background mortality = 0.061

< 1% background mortality

> 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Razorbill
Table 8.65 Predicted annual razorbill mortality as a result of displacement from Project Alpha plus a 2 km buffer (including data from July 2017).
Mortality rate (%)
Displacement 1 2 10 20 30 40 50 60 70 80
rate (%)
1 0 0 0 0 1 1 1 1
2 0 0 0 1 1
5 0 0 1
10 0 0
20 0 1
30 1 1
40 1
50 1
60 1
70
80
90
100

SPA population = 2,067 breeding adults
Background mortality = 0.105

< 1% background mortality

>1% background mortality

90

100
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Table 8.66 Predicted annual razorbill mortality as a result of displacement from Project Alpha plus a 2 km buffer (excluding data from July 2017)

SPA population = 2,067 breeding adults

Background mortality = 0.105

Mortality rate (%)

Displacement 1
rate (%)

1 0

2 0

5 0

10 0

20 0

30 0

40 1

50 1

60 1

70 1

80 1

90 1

100 2

< 1% background mortality > 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Kittiwake

Table 8.67 Predicted annual kittiwake mortality as a result of displacement from Project Bravo plus a 2 km buffer (including data from July 2017).

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Mortality rate (%)

Displacement 10 20 30 40 50 60 70 80 90 100

rate (%)
1 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0 0 0 0
60 0 0 0 0 0 0 0 0 0 0
70 0 0 0 0 0 0 0 0 0 0
80 0 0 0 0 0 0 0 0 0 0
90 0 0 0 0 0 0 0 0 0 0
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Mortality rate (%)

100 0 0

0 0

0

0 0 0 0 0 0

SPA population = 22,964 breeding adults
Background mortality = 0.146

< 1% background mortality

> 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Table 8.68 Predicted annual kittiwake mortality as a result of displacement from Project Bravo plus a 2 km buffer (excluding data from July 2017).

1'FANTOA LNIWFLVLS TVLNIANOHIANT

8T0C ¥39N3Ld3S

Mortality rate (%)
Displacement 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0 0 0 0
60 0 0 0 0 0 0 0 0 0 0
70 0 0 0 0 0 0 0 0 0 0
80 0 0 0 0 0 0 0 0 0 0
90 0 0 0 0 0 0 0 0
100 0 0 0 0 0 0 0 0

SPA population = 22,964 breeding adults

Background mortality = 0.146

< 1% background mortality

> 1% background mortality
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Guillemot

Table 8.69 Predicted annual guillemot mortality as a result of displacement from Project Bravo plus a 2 km buffer (including data from July 2017).

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 0 1 1 1 2 2 2 3 3 4
2 0 0 0 1 1 2 3 4 4 5 6 6 7
5 0 0 1 2 4 5 7 9 11 12 14 16 18
10 0 1 2
20 1 1 4
30 1 2 5
40 1 3 7
50 2 4 9
60 2 4 11
70 2 5 12
80 3 6 14
90 3 6 16
100 4 7 18
SPA population = 33,632 breeding adults < 1% background mortality > 1% background mortality

Background mortality = 0.061

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Table 8.70 Predicted annual guillemot mortality as a result of displacement from Project Bravo plus a 2 km buffer (excluding data from July 2017)

Background mortality = 0.061

SPA population = 33,632 breeding adults

< 1% background mortality

> 1% background mortality

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 0 1 1 1 1 2 2 2 2 3
2 0 0 0 1 1 2 2 3 3 4 4 5 5
5 0 0 1 1 3 4 5 6 8 9 10 11 13
10 0 1 1
20 1 1 3
30 1 2 4
40 1 2 5
50 1 3 6
60 2 3 8
70 2 4 9
80 2 4 10
90 2 5 11
100 3 5 13
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Forth Islands SPA

Kittiwake

Table 8.71 Predicted annual kittiwake mortality as a result of displacement from Project Bravo plus a 2 km buffer (including data from July 2017).

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 0 0 1 1 1 1 2 2 2 2
2 0 0 0 0 1 1 2 2 3 3 4 4 4
5 0 0 1 1 2 3 4 6 7 8 9 10 11
10 0 0 1
20 0 1 2
30 1 1 3
40 1 2 4
50 1 2 6
60 1 3 7
70 2 3 8
80 2 4 9
90 2 4 10
100 2 4 11
SPA population = 9,326 breeding adults < 1% background mortality > 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Mortality rate (%)

Background mortality = 0.146
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Table 8.72 Predicted annual kittiwake mortality as a result of displacement from Project Bravo plus a 2 km buffer (excluding data from July 2017).

SPA population = 9,326 breeding adults
Background mortality = 0.146

< 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

> 1% background mortality

Mortality rate (%)
Displacement 1 2 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 0 0 0 1 1 1 1 1 1
2 0 0 0 0 1 1 1 1 2 2 2 2
5 0 0 1 1 2 2 3 4 4 5 5 6
10 0 0 1 2 4 5 6 7 8 10 11 12
20 0 0 2
30 0 1 4
40 0 1 5
50 1 1 6
60 1 1 7
70 1 2 8
80 1 2 10
90 1 2 11
100 1 2 12
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Guillemot

Table 8.73 Predicted annual guillemot mortality as a result of displacement from Project Bravo plus a 2 km buffer (including data from July 2017).

111 INNTOA LNIFWNILVLS TVLINIANOHIANT

Mortality rate (%)
Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 1 3 4 6 7 9 10 12 13 15
2 0 3 6 9 12 15 18 21 24 27 30
5 1
10 1
20 3
30 4
40 6
50 7
60 9
70 10
80 12
90 13
100 15

8T0C Y39N3Ld3S

SPA population = 38,573 breeding adults
Background mortality = 0.061

< 1% background mortality

>1% background mortality
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Table 8.74 Predicted annual guillemot mortality as a result of displacement from Project Bravo plus a 2 km buffer (excluding data from July 2017)

Mortality rate (%)
Displacement 1 2 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 1 2 3 4 5 6 8 9 10 11
2 0 0 2 4 6 9 11 13 15 17 19 21
5 1 1
10 1 2
20 2 4
30 3 6
40 4 9
50 5 11
60 6 13
70 8 15
80 9 17
90 10 19
100 11 21

6.,-08

SPA population = 38,573 breeding adults
Background mortality = 0.061

< 1% background mortality > 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Razorbill
Table 8.75 Predicted annual razorbill mortality as a result of displacement from Project Bravo plus a 2 km buffer (including data from July 2017).
Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 0 1 1 2 2 3 3 4 4 5
2 0
5 0
10 0
20 1
30 1
40 2
50 2
60 3
70 3
80 4
90 4
100 5
SPA population = 7,792 breeding adults < 1% background mortality > 1% background mortality

Background mortality = 0.105
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Table 8.76 Predicted annual razorbill mortality as a result of displacement from Project Bravo plus a 2 km buffer (excluding data from July 2017)

Mortality rate (%)
Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 1 1 1 1 2 2 2 2 3
2 0 1 1 2 2 3 3 4 4 5 5
5 0
10 0
20 1l
30 1l
40 1
50 1
60 2
70 2
80 2
90 2
100 5

18-08

SPA population = 7,792 breeding adults
Background mortality = 0.105

< 1% background mortality

> 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS



28-08

111 INNTOA LNIFWNILVLS TVLINIANOHIANT

Puffin

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Table 8.77 Predicted annual puffin mortality as a result of displacement from Project Bravo plus a 2 km buffer (including data from July 2017).

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 1 1 2 4 5 6 7 9 10 11 12
2 0 0 1 2 5 7 10 12 15 17 20 22 24
5 1 1 3 6 12 18 24 30 37 43 49 55 61
10 1 2 6
20 2 5 12
30 4 7 18
40 5 10 24
50 6 12 30
60 7 15 37
70 9 17 43
80 10 20 49
90 11 22 55
100 12 24 61

8T0C Y39N3Ld3S

SPA population = 90,010 breeding adults
Background mortality = 0.094

< 1% background mortality

>1% background mortality
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Table 8.78 Predicted annual puffin mortality as a result of displacement from Project Bravo plus a 2 km buffer (excluding data from July 2017)

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 1 1 2 4 5 6 7 9 10 11 12
2 0 0 1 2 5 7 10 12 15 17 20 22 24
5 1 1 3 6 12 18 24 30 37 43 49 55 61
10 1 2 6
20 2 5 12
30 4 7 18
40 5 10 24
50 6 12 30
60 7 15 37
70 9 17 43
80 10 20 49
90 11 22 55
100 12 24 61

€8-08

SPA population = 90,010 breeding adults
Background mortality = 0.094

< 1% background mortality

> 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS



¥8-08

111 INNTOA LNIFWNILVLS TVLINIANOHIANT

8T0C Y39N3Ld3S

Fowlsheugh SPA

Kittiwake

Table 8.79 Predicted annual kittiwake mortality as a result of displacement from Project Bravo plus a 2 km buffer (including data from July 2017).

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Mortality rate (%)

Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 2 4 7 9 11 13 15 17 20 22
2 0
5 1
10 2
20 4
30 7
40 9
50 11
60 13
70 15
80 17
90 20
100 22
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Mortality rate (%)

SPA population = 19,310 breeding adults
Background mortality = 0.146

< 1% background mortality

> 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Table 8.80 Predicted annual kittiwake mortality as a result of displacement from Project Bravo plus a 2 km buffer (excluding data from July 2017).

Mortality rate (%)
Displacement 1 2 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 1 2 3 5 6 7 8 9 10 11
2 0 0 2 5 7 9 11 14 16 18 21 23
5 1 1
10 1 2
20 D 5
30 3 7
40 5 9
50 6 11
60 7 14
70 8 16
80 9 18
90 10 21
100 11 23

SPA population = 19,310 breeding adults

Background mortality = 0.146

< 1% background mortality

> 1% background mortality
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Guillemot
Table 8.81 Predicted annual guillemot mortality as a result of displacement from Project Bravo plus a 2 km buffer (including data from July 2017).
Mortality rate (%)
Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 4 9 13 17 22 26 30 34 39 43
2 1 34
5 2
10 4
20 9
30 13
40 17
50 22
60 26
70 30
80 34
90 39
100 43

18-08

SPA population = 74,379 breeding adults
Background mortality = 0.061

< 1% background mortality > 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Table 8.82 Predicted annual guillemot mortality as a result of displacement from Project Bravo plus a 2 km buffer (excluding data from July 2017)

Mortality rate (%)
Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 3 6 9 12 16 19 22 25 28 31
2 1 25
5 2
10 3
20 6
30 9
40 12
50 16
60 19
70 22
80 25
90 28
100 31

SPA population = 74,379 breeding adults
Background mortality = 0.061

< 1% background mortality

> 1% background mortality
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Razorbill
Table 8.83 Predicted annual razorbill mortality as a result of displacement from Project Bravo plus a 2 km buffer (including data from July 2017).
Mortality rate (%)
Displacement 1 2 10 20 30 40 50 60 70 80
rate (%)
1 0 0 1 3 4 6 7 8
2 0 1 3 6 8
5 1 1 7
10 1 3
20 3 6
30 4 8
40 6
50 7
60 8
70
80
90
100
SPA population = 9,950 breeding adults < 1% background mortality > 1% background mortality
Background mortality = 0.105

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

90

100
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Table 8.84 Predicted annual razorbill mortality as a result of displacement from Project Bravo plus a 2 km buffer (excluding data from July 2017)

111 INNTOA LNIFWNILVLS TVLINIANOHIANT

Mortality rate (%)
Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 1 2 2 3 4 5 5 6 7 8
2 0 2 3 5 6 8 9
5 0 4 8
10 1 8
20 2
30 2
40 3
50 4
60 5
70 5
80 6
90 7
100 8

8T0C Y39N3Ld3S

SPA population = 9,950 breeding adults
Background mortality = 0.105

< 1% background mortality > 1% background mortality
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Kittiwvake
Table 8.85 Predicted annual kittiwake mortality as a result of displacement from Project Bravo plus a 2 km buffer (including data from July 2017).
Mortality rate (%)
Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 1 1 2 2 2 3 3 3 4
2 0 1 2 2 3 4 5 5 6 7 8
5 0
10 0
20 1
30 1
40 2
50 2
60 2
70 3
80 3
90 3
100 4

16-08

SPA population = 9,606 breeding adults

< 1% background mortality

>1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Mortality rate (%)

Background mortality = 0.146
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Table 8.86 Predicted annual kittiwake mortality as a result of displacement from Project Bravo plus a 2 km buffer (excluding data from July 2017).

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 0 0 1 1 1 1 1 2 2 2
2 0 0 0 0 1 1 2 2 2 3 3 4 4
5 0 0 1 1 2 3 4 5 6 7 8 9 10
10 0 0 1
20 0 1 2
30 1 1 3
40 1 2 4
50 1 2 5
60 1 2 6
70 1 3 7
80 2 3 8
90 2 4 9
100 2 4 10

€6-08

SPA population = 9,606 breeding adults
Background mortality = 0.146

< 1% background mortality

>1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Guillemot
Table 8.87 Predicted annual guillemot mortality as a result of displacement from Project Bravo plus a 2 km buffer (including data from July 2017).

111 INNTOA LNIFWNILVLS TVLINIANOHIANT

Mortality rate (%)
Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 1 2 3 4 5 6 8 9 10 11
2 0
5 1
10 1
20 2
30 3
40 4
50 5
60 6
70 8
80 9
90 10
100 11

8T0C Y39N3Ld3S

SPA population = 36,206 breeding adults
Background mortality = 0.061

< 1% background mortality >1% background mortality
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Table 8.88 Predicted annual guillemot mortality as a result of displacement from Project Bravo plus a 2 km buffer (excluding data from July 2017)

Mortality rate (%)
Displacement 2 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 1 2 2 3 4 5 5 6 7 8
2 0 2 3 5 6 8 9 11 12 14 16
5 1
10 2
20 3
30 5
40 6
50 8
60 9
70 11
80 12
90 14
100 16

G6-08

SPA population = 36,206 breeding adults
Background mortality = 0.061

< 1% background mortality

> 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Razorbill

Table 8.89 Predicted annual razorbill mortality as a result of displacement from Project Bravo plus a 2 km buffer (including data from July 2017).

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Mortality rate (%)

rate (%)

Displacement

10

20

30

40

50

60

70

80

1

100

8T0C Y39N3Ld3S

SPA population = 2,067 breeding adults

< 1% background mortality >1% background mortality

Background mortality = 0.105
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Table 8.90 Predicted annual razorbill mortality as a result of displacement from Project Bravo plus a 2 km buffer (excluding data from July 2017)

Mortality rate (%)

Displacement
rate (%)

10

20

30

40

50

60

70

80

90

100

1

10

20

30

40

50

60

70

80

90

100

16-08

SPA population = 2,067 breeding adults
Background mortality = 0.105

< 1% background mortality > 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Kittiwake
Table 8.91 Predicted annual kittiwake mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (including
data from July 2017).
Mortality rate (%)
Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0 0 0 0 0
60 0 0 0 0 0 0 0 0 0 0 0
70 0 0 0 0 0 0 0 0 0 0 0
80 0 0 0 0 0 0 0 0 0 0 0
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Mortality rate (%)

90 0 0

0 0

0 0 0 0 0 0

100 0 0

0 0

0 0 0 0 0 0

SPA population = 22,964 breeding adults
Background mortality = 0.146

< 1% background mortality

> 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Table 8.92 Predicted annual kittiwake mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (excluding
data from July 2017).

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0 0 0 0 0 0 0
60 0 0 0 0 0 0 0 0 0 0 0 0 0
70 0 0 0 0 0 0 0 0 0 0 0 0 0
80 0 0 0 0 0 0 0 0 0 0 0 0 0
90 0 0 0 0 0 0 0 0 0 0 0 0 0
100 0 0 0 0 0 0 0 0 0 0 0 0 0
SPA population = 22,964 breeding adults <1% background mortality > 1% background mortality

Background mortality = 0.146
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Guillemot

Table 8.93 Predicted annual guillemot mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (including

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

data from July 2017).
Mortality rate (%)
Displacement 2 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 1 1 2 3 4 4 5 6 6 7
2 0 1 3 4 6 7 o 10 11 13 14
5 1
10 1
20 3
30 4
40 6
50 7
60 9
70 10
80 11
90 13
100 14
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Mortality rate (%)

SPA population = 33,632 breeding adults
Background mortality = 0.061

< 1% background mortality

> 1% background mortality
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Table 8.94 Predicted annual guillemot mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (excluding

data from July 2017)
Mortality rate (%)
Displacement 2 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 1 1 2 2 3 3 4 4 5 6
2 0 1 2 3 4 6 7 8 9 10 11
5 1
10 1
20 2
30 3
40 4
50 6
60 7
70 8
80 9
90 10
100 11

€0T-08

SPA population = 33,632 breeding adults
Background mortality = 0.061

< 1% background mortality

> 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Kittiwvake
Table 8.95 Predicted annual kittiwake mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (including
data from July 2017).
Mortality rate (%)
Displacement 1 2 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 1 1 2 2 3 3 4 4 5 5
2 0 0 1 2 3 4 5 6 7 9 10 11
5 0 1
10 1 1
20 1 2
30 2 3
40 2 4
50 3 5
60 3 6
70 4 7
80 4 9
90 5 10
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100 5 11

SPA population = 9,326 breeding adults
Background mortality = 0.146

Mortality rate (%)

< 1% background mortality > 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Table 8.96 Predicted annual kittiwake mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (excluding

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

data from July 2017).
Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 0 1 1 1 1 2 2 2 2 3
2 0 0 0 1 1 2 2 3 3 4 4 5 5
5 0 0 1 1 3 4 5 6 8 9 10 12 13
10 0 1 1
20 1 1 3
30 1 2 4
40 1 2 5
50 1 3 6
60 2 3 8
70 2 4 9
80 2 4 10
90 2 5 12
100 3 5 13

SPA population = 9,326 breeding adults

Background mortality = 0.146

< 1% background mortality

> 1% background mortality
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Guillemot

Table 8.97 Predicted annual guillemot mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (including

data from July 2017).

Mortality rate (%)

Displacement
rate (%)

40

1

12

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Mortality rate (%)

SPA population = 38,573 breeding adults
Background mortality = 0.061

< 1% background mortality

> 1% background mortality
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Table 8.98 Predicted annual guillemot mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (excluding

data from July 2017)
Mortality rate (%)
Displacement 1 2 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 2 5 7 9 12 14 17 19 21

SPA population = 38,573 breeding adults

Background mortality = 0.061

< 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

> 1% background mortality
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Razorbill

Table 8.99 Predicted annual razorbill mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (including data
from July 2017).

Mortality rate (%)

Displacement 40
rate (%)

1

SPA population = 7,792 breeding adults < 1% background mortality >1% background mortality
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Mortality rate (%)

Background mortality = 0.105

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Table 8.100 Predicted annual razorbill mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (excluding

data from July 2017)
Mortality rate (%)
Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 1 1 2 2 3 4 4 s s 6
2 0 1 2 4 5 6 7
5 0 3 6
10 1 6
20 1
30 2
40 2
50 3
60 4
70 4
80 5
90 5
100 6

8T0C Y39N3Ld3S

SPA population = 7,792 breeding adults
Background mortality = 0.105

< 1% background mortality > 1% background mortality
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Puffin
Table 8.101 Predicted annual puffin mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (including data

from July 2017).
Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 1 2 4 6 8 10 12 13 15 17 19
2 0 1 2 4 8 12 15 19 23 27 31 35 38
5 1 2 5
10 2 4 10
20 4 8 19
30 6 12 29
40 8 15 38
50 10 19 48
60 12 23 58
70 13 27 67
80 15 31 77
90 17 35 86 173 345 518 690 863 1035 1208 1381 1553 1726
100 19 38 96 192 383 575 767 959 1150 1342 1534 1726 1917

APPENDIX 8C:

ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Mortality rate (%)

SPA population = 90,010 breeding adults
Background mortality = 0.094

< 1% background mortality

> 1% background mortality
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Table 8.102 Predicted annual puffin mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (excluding data

from July 2017)
Mortality rate (%)
Displacement 1 2 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 2 4 6 8 10 12 13 15 17 19
2 0 1 4 8 12 15 19 23 27 31 35 38
5 1 2
10 2 4
20 4 8
30 6 12
40 8 15
50 10 19
60 12 23
70 13 27
80 15 31
90 17 35
100 19 38

STT-08

SPA population = 90,010 breeding adults
Background mortality = 0.094

< 1% background mortality > 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Kittiwvake
Table 8.103 Predicted annual kittiwake mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (including
data from July 2017).
Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 1 1 3 5 10 16 21 26
2 1 2 5 10 21
5 3 5 13 26 52
10 5 10 26
20 10 21
30 16
40 21
50 26
60
70
80

90
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100

SPA population = 19,310 breeding adults
Background mortality = 0.146

Mortality rate (%)

< 1% background mortality > 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Table 8.104 Predicted annual kittiwake mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (excluding
data from July 2017).

111 INNTOA LNIFWNILVLS TVLINIANOHIANT
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Mortality rate (%)
Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 2 5 7 10 12 15 17 19 22 24
2 0 19
5 1
10 2
20 5
30 7
40 10
50 12
60 15
70 17
80 19
90 22
100 24

SPA population = 19,310 breeding adults
Background mortality = 0.146

< 1% background mortality

> 1% background mortality
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Guillemot

Table 8.105 Predicted annual guillemot mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (including

data from July 2017).

Mortality rate (%)

Displacement
rate (%)

40

1

35

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Mortality rate (%)

SPA population = 74,379 breeding adults
Background mortality = 0.061

< 1% background mortality

> 1% background mortality
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Table 8.106 Predicted annual guillemot mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (excluding

data from July 2017)
Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 1 1 3 7 14 21 27 34 41
2 1 3 7 14 27 41
5 3 7 17 34
10 7 14 34
20 14 27
30 21 41
40 27
50 34
60 41
70
80
90
100

SPA population = 74,379 breeding adults

Background mortality = 0.061

< 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

> 1% background mortality
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Razorbill

Table 8.107 Predicted annual razorbill mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (including

data from July 2017).

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Mortality rate (%)

Displacement
rate (%)

1

SPA population = 9,950 breeding adults

< 1% background mortality

>1% background mortality
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Mortality rate (%)

Background mortality = 0.105

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Table 8.108 Predicted annual razorbill mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (excluding

data from July 2017)

Mortality rate (%)

Displacement
rate (%)

40

1

SPA population = 9,950 breeding adults

Background mortality = 0.105

< 1% background mortality

> 1% background mortality
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Kittiwake

Table 8.109 Predicted annual kittiwake mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (including
data from July 2017).

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)

1 0 0 0 1 2 3 4 5 6 6 7 8 9

2 0

5 0

10 il

20 2

30 3

40 4

50 5

60 6

70 6

80 7

90 8

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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100 9

SPA population = 9,606 breeding adults
Background mortality = 0.146

Mortality rate (%)

< 1% background mortality

> 1% background mortality
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Table 8.110 Predicted annual kittiwake mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (excluding

data from July 2017).
Mortality rate (%)
Displacement 1 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 1 1 2 2 3 3 4 4 4
2 0 1 2 3 4 4 5 6 7 8 9
5 0
10 0
20 1
30 1
40 )
50 )
60 3
70 3
80 4
90 4
100 4

121-08

SPA population = 9,606 breeding adults
Background mortality = 0.146

< 1% background mortality

> 1% background mortality

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Guillemot
Table 8.111 Predicted annual guillemot mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (including
data from July 2017).
Mortality rate (%)
Displacement 1 2 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 2 4 7 9 11 13 15 18 20

SPA population = 36,206 breeding adults

< 1% background mortality

>1% background mortality
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Mortality rate (%)

Background mortality = 0.061

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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Table 8.112 Predicted annual guillemot mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (excluding
data from July 2017)

111 INNTOA LNIFWNILVLS TVLINIANOHIANT

Mortality rate (%)
Displacement 1 2 5 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 1 2 3 5 7 9 10 12 14 16 17
2 0 1 2 3 7 10 14 17 21
5 1 2 4 9 17
10 2 3 9 17
20 3 7 17
30 5 10
40 7 14
50 9 17
60 10 21
70 12
80 14
90 16
100 17

8T0C Y39N3Ld3S

SPA population = 36,206 breeding adults
Background mortality = 0.061

< 1% background mortality > 1% background mortality
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Razorbill

Table 8.113 Predicted annual razorbill mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (including

data from July 2017).

Mortality rate (%)

Displacement
rate (%)

1

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS

Mortality rate (%)

SPA population = 2,067 breeding adults
Background mortality = 0.105

< 1% background mortality

> 1% background mortality
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Table 8.114 Predicted annual razorbill mortality as a result of displacement from Project Alpha and Project Bravo combined plus a 2 km buffer (excluding

data from July 2017)
Mortality rate (%)
Displacement 1 2 10 20 30 40 50 60 70 80 90 100
rate (%)
1 0 0 0 0 1 1 1 1
2 0 0 0 1 1
5 0 0 1
10 0 0
20 0 1
30 1 1
40 1
50 1
60 1
70
80
90
100
SPA population = 2,067 breeding adults < 1% background mortality > 1% background mortality
Background mortality = 0.105

APPENDIX 8C: ANALYSIS OF DISPLACEMENT IMPACTS ON SEABIRDS
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