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12.4.1.2 The Offshore Ornithology Study Area includes the Array Area surrounded by a 2 km and a 4 km
buffer (Figure 12.1). The Cumulative Offshore Ornithology Study Area includes all offshore
windfarm projects around Ireland and the UK (primarily focussed on the Irish Sea) where effect-
receptor pathways with the Proposed Development have been assumed present. This included
operational and consented offshore windfarms, those in the planning phase for which suitable
data were available in the public domain, or for which the data were provided by those projects
for use in the assessment.

12.4.1.3 The Intertidal Ornithology Study Area (Volume III, Appendix 12.11: Offshore Ornithology
Technical Report - Arklow Bank Wind Park 2 Onshore Cable Corridor and Landfall —Baseline
Bird Survey) includes the total area of inshore waters that could be seen from Vantage Points
(VPs) located onshore to provide views of the area of sea and adjacent intertidal land at the
landfall location (Volume III, Appendix 12.11: Offshore Ornithology Arklow Bank Wind Park 2
Onshore Cable Corridor and Landfall —Baseline Bird Survey, Figure 1).
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Figure 12.1: Study Area including the Array Area surrounded by a 2  km and a 4  km buffer  
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Species  Array Area  2 km buffer only  4 km buffer only  

Cormorant X X X 

Fulmar X X X 

Gannet X X X 

Great black-backed gull X X X 

Great northern diver X X X 

Guillemot X X X 

Herring gull X X X 

Kittiwake X X X 

Lesser black-backed gull X X X 

Little gull X X X 

Manx shearwater X X X 

Mediterranean gull X X X 

Pomarine skua   X 

Puffin X X X 

Razorbill X X X 

Red-throated diver X X X 

Roseate tern  X X 

Sandwich tern X X X 

Shag X X X 

Storm petrel X X X 

SEASONAL BIRD ABUNDANCE 

 

 

 

GOBe
APEMGroup

z lsse
Renewables

Species Array Area 2 km buffer 4 km buffer

Cormorant X X X

Fulmar X X X

Gannet X X X

Great black-backed gull X X X

Great northern diver X X X

Guillemot X X X

Herring gull X X X

Kittiwake X X X

Lesser black-backed gull X X X

Little gull X X X

Manx shearwater X X X
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Pomarine skua X

Puffin X X X

Razorbill X X X

Red-throated diver X X X

Roseate tern X X

Sandwich tern X X X

Shag X X X

Storm petrel X X X

SEASONAL BIRD ABUNDANCE

12.5.2.3 Bird abundances and assemblages have been estimated from the site-specific surveys carried
out for the Proposed Development. These abundance estimates and how they were estimated
are presented in detail in Volume III, Appendices 12.1 and 12.3Appendix 12.1: Offshore
Ornithology Technical Report - Overview (Revised March 2026) and Volume III, Appendix 12.3:
Offshore Ornithology Technical Report - Monthly Seabird Abundance (Revised March 2026) and
are not repeated here.

12.5.2.4 Impacts have been assessed for each species recorded from the site-specific surveys in relation
to relevant biological seasons (Table 12.8) as defined by Furness (2015).

12.5.2.5 The seasonal definitions in Furness (2015) include overlapping months in some instances due to
variation in the timing of migration for birds which breed at different latitudes (i.e. individuals from
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Reference nonbreeding populations 
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account of the timing of migration (i.e. to give consideration to overlapping breeding and migration
months) and the other populations that may be passing through, and also to the potential
presence of nonbreeding individuals (e.g. including immature and juvenile birds, failed breeders
and individuals on ‘sabbatical’, i.e. those taking a break from breeding). Since the relevant
breeding season reference populations are dependent on varying combinations of these different
factors, they have not been defined here, but are considered in the relevant sections of the impact
assessment for each species.

Reference nonbreeding populations
12.5.2.1712.5.2.14 For the nonbreeding period, the population estimates have been calculated using the

seasons and regions defined by Furness (2015), with adjustment to incorporate up to date Irish
counts (e.g. Cummins et al. 2019). This was achieved by first removing the Irish components from
the Furness (2015) figures, then estimating the values for Irish colonies derived from recent
surveys (Cummins etal. 2019) and adding these back on to obtain figures for the Irish Sea which
explicitly include connectivity with colonies in both the UK and Ireland (Table 12.11).
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b Estimated passage population taken from Steinen et al., 2007. 

Baseline mortality rates 
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b Estimated passage population taken from Steinen et al., 2007.

Baseline mortality rates
12.5.2.1912.5.2.16 The impact of additional mortality due to windfarm effects is assessed in terms of the

change in the baseline mortality rate which could result. It has been assumed that all age classes
are equally at risk of effects, with each age class affected in proportion to its presence in the
population. Therefore, a weighted average baseline mortality rate has been calculated which is
appropriate for all age classes for use in assessments, calculated for those species screened in
for assessment. These were calculated using the different rates for each age class and their
relative proportions in the population. Only those species for which impacts have been assessed
(i.e. those scoped in for specific impacts in section 12.8 have been included.

12.5.2.20 12.5.2.17 Demographic rates for each species were taken from Horswill and Robinson (2015)
and entered into a matrix population model. This was used to calculate the expected stable
proportions in each age class (note, to obtain robust stable age class distributions for less well
studied species such as divers it was necessary to adjust the rates in order to obtain a stable
population size). Each age class survival rate was multiplied by its stable age proportion and the
total for all ages summed to give the weighted average survival rate for all ages. Taking this value
from 1 gives the average mortality rate. The demographic rates, and the age class proportions
and average mortality rates calculated from them, are presented in Table 12.4314Table 12.4314.
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12.5.3.5 Climate change is likely to be the strongest influence on seabird populations in coming years,
with anticipated deterioration in conditions for breeding and survival for most species of seabirds
(Burthe etal., 2014; Macdonald etal., 2015; Capuzzo ef a/., 2018) and therefore further declines
in numbers of most of our seabird populations are anticipated. It is therefore highly likely that
breeding numbers of most of our seabird species will continue to decline under a scenario with
continuing climate change due to increasing levels of greenhouse gases (Prosser et al. 2023).

12.5.3.6 Fisheries management is also likely to influence future numbers in seabird populations. The
Common Fisheries Policy (CFP) Landings Obligation (‘discard ban’) will likely reduce an
unnaturally high level of available food as a result from discard from fishing practices that has
been a food supply for scavenging seabirds such as great black-backed gulls, lesser black-
backed gulls, herring gulls, fulmars, kittiwakes and gannets (Votier et al., 2004; Bicknell et al.,
2013; Votier et al., 2013; Foster et al., 2017). Recent changes in fisheries management that aid
recovery of predatory fish stock biomass are likely to further reduce food supply for seabirds that
feed primarily on small fish such as sandeels, as those small fish are major prey of large predatory
fish. Therefore, anticipated future increases in predatory fish abundance resulting from improved
management to constrain fishing mortality on those commercially important species at more
sustainable levels than in the past are likely to cause further declines in stocks of small pelagic
seabird ‘food-fish’ such as sandeels (Frederiksen ef al., 2007; Macdonald et al., 2015).

12.5.3.7 Future decreases in kittiwake breeding numbers are likely to be particularly pronounced, as
kittiwakes are very sensitive to climate change (Frederiksen et al., 2013; Carroll et al., 2015) and
to fishery impacts on sandeel stocks near breeding colonies (Frederiksen ef al., 2004; Carroll et
al., 2017), and additionally, the species may not be able to feed on a readily available food supply
from fishery discards since the Landings Obligation came into effect (i.e. quota fish can no longer
be discarded at sea but must now be landed in order to be counted against quotas). Gannet
numbers may continue to increase for some years, but evidence suggests that this increase is
already slowing, and numbers may peak not too far into the future. While the Landings Obligation
will reduce discard availability to gannets in European waters, in recent years increasing
proportions of adult gannets have wintered in west African waters rather than in UK waters
(Kubetzki et al., 2009), probably because there are large amounts of fish discarded by west
African trawl fisheries and decreasing amounts available in the North Sea (Kubetzki etal., 2009;
Garthe ef al., 2012). It appears that the flexible behaviour and diet of gannets makes this species
comparatively robust to changes in fishery practices or to climate change impacts on fish
communities (Garthe et al., 2012).

12.5.3.8 Fulmars, terns, common guillemot, razorbill and puffin appear to be highly vulnerable to climate
change, so numbers may decline over the next few decades (Burthe etal.,  2014). Strong declines
in shag numbers are likely to continue as they are adversely affected by climate change, by low
abundance of sandeels and especially by stormy and wet weather conditions in winter (Burthe et
al., 2014; Frederiksen ef al., 2008). Most of the red-throated divers wintering in the Irish Sea are
expected to originate from breeding areas at high latitudes in Greenland (Furness, 2015).
Numbers of red-throated divers wintering in the Irish Sea may possibly decrease in future if
warming conditions make the seas around Greenland more favourable as a wintering area so
that they do not need to migrate as far as British and Irish waters. There has been a trend of
increasing numbers of seaducks remaining in the Baltic Sea overwinter (Mendel et al., 2008; Fox
ef al., 2016; Ost ef al., 2016) and decreasing numbers coming to the British Isles (Austin and
Rehfisch, 2005; Pearce-Higgins and Holt, 2013), and that trend is likely to continue, although to
an uncertain extent.

12.5.3.9 Baseline surveys were undertakencommenced prior to presence and widespread effects of highly
pathogenic avian influenza virus (HPAIV) within seabird populations across the UK and western
Europe, which have been particularly noteworthy since 2021. The current strain of HPAIV is more
infectious than previous strains, and so infections have continued beyond the normal winter
period and affected seabird breeding colonies in 2022 and 2023, including species which are not
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normally affected such as gannets, great skuas, terns, guillemots and black-headed gulls. The
scale of mortality has been unprecedented with significant losses of adult birds and even larger
mortality of chicks reported. While the later surveys, from August 2023, may have been influenced
by HPAIV, the estimated densities and abundances fall within the range of those recorded
previously, so there is no indication that HPAIV has affected these survey data.

12.5.3.10For the purposes of this assessment, all reference populations used have been estimated from
data collected prior to the most widespread effects of HPAIV on seabirds in 2022-23, and
therefore because the baseline aerial survey data were also collected prior to the outbreak, the
predicted magnitudes of impacts on seabird populations should remain consistent with current
populations (i.e. it is assumed that the proportion of the population affected by an impact will be
similar before and after HPAIV impacts, with numbers of birds recorded within the study area
declining proportionately with population sizes). Consequently, no adjustments to account for
impacts of HPAIV on populations are considered necessary for the assessment

12.5.4 Data limitations
12.5.4.1 The marine environment is highly variable, both spatially and temporally. The baseline site

characterisation for the offshore ornithology impact assessment is based on two years of survey
data collected within the Offshore Ornithology Study Area which are considered to provide
representative seabird usage for the purposes of impact assessment.

12.5.4.2 During the baseline surveys for the Proposed Development, it was not possible to undertake a
digital aerial survey in April 2019 due to adverse weather conditions. However, an extra survey
was carried out in July 2019 and the second April survey was carried out in 2020 to address the
data gap for this month (refer to Volume III, Appendix 12.1: Offshore Ornithology Technical
Report). It is not unusual for at least one survey to be affected by unsuitable or unsafe weather
conditions for surveying in this manner over the course of the two years of data collection, and
the approach for addressing this is similarly appropriate.

12.6 Impact assessment methodology

12.6.1 Key parameters for assessment
12.6.1.1 The assessment of significance of effects has been carried out on both of the two discrete Project

Design Options detailed in Volume II, Chapter 4T: Description of Development (Revised March
2026). This approach has allowed for a robust and full assessment of the Proposed Development.

12.6.1.2 The two Project Design Options and parameters relevant to each potential impact are detailed in
Table 12.4415 and Table 12.4415 and Table 12.4516. Note that Project Design Option 1 (Table
12.4415Table 12.4415) has two variants (identified as 1a and 1b) which differ only in the blade
chord width and the average rotation speed. As these parameters can result in different predicted
collision risks both 1a and 1b have been assessed.

12.6.1.3 The Project Design Options identified in Error! Unknown switch argument, and Table 12.1415
and Table 12.1516 have been assessed for their potential effects on identified receptors or
receptor groups (a receptor group is defined as multiple species which share ecological features
that put them at similar risk of impacts). These scenarios are a summary of the full project
parameters provided in Volume II, Chapter 4: Description of Development (Revised March 2026).
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12.9.2.11 Red-throated divers were recorded within the Cable Corridor and Working Area generally in low
numbers during the nonbreeding season in NovemberOctober, January, February, March, April
and May, although moderately high numbers were recorded in November and December, with a
peak in that month (3.3December (3.8 birds/km2).

12.9.2.12 Red-throated divers were not recorded in the Cable Corridor and Working Area in April and June
to OctoberSeptember. Although March, April and May were identified as breeding months in
Furness (2015), this species does not breed in the Irish Sea, nor onshore in proximity to the Array
Area and individuals recorded at this time are considered to be part of the spring migration
population (February to April; Furness, 2015).

12.9.2.13The area from which birds could be displaced has been defined for the purposes of this
assessment as a circle with a 2 km radius around each cable laying vessel as a precautionary
assumption, which is an area of 12.56 km2. This assessment also assumes that there would be
100% displacement of red-throated divers within the 2 km buffer surrounding one cable laying
vessel. This 100% displacement from vessels is consistent with Garthe and Huppop (2004) and
Schwemmer et al. (2011) since they suggested that all red-throated divers present fly away from
approaching vessels at a distance of often more than 1 km.

12.9.2.14 It is assumed that the mortality of displaced red-throated divers will be between 1% and 10%,
following the approach recommended by Natural England (Parker et al. 2022) for offshore
windfarm assessment.

12.9.2.1 5 However, previous studies have shown that mortality rate of displaced red-throated divers is likely
to be less than 10% (Dierschke et al., 2017, MacArthur Green, 2019a; see section 12.9.2.140 for
further details). Definitive mortality rates associated with displacement for red-throated divers, or
for any other seabird species, are not currently known and a degree of precaution is therefore
appropriate. The mechanism by which mortality due to displacement could occur would be most
likely due to increased density in unaffected areas, resulting in increased competition for food
(Dierschke et al., 2017). However, there is no evidence that birds displaced from windfarms are
at risk of mortality as a consequence of displacement and the available evidence suggests that
red-throated divers are unlikely to be affected by density-dependent competition for resources
during the non-breeding period (Dierschke et al., 2017).

12.9.2.16 On this basis, impacts are considered likely to be small or negligible (i.e. below the 10% mortality
rate assumed by Natural England), and below levels that could be quantified. Impacts of
displacement are also likely to be context dependent. In years when food supply has been
severely depleted, as for example by unsustainably high fishing mortality of sandeel stocks as
has occurred several times in recent decades (ICES, 2013), displacement of sandeel-dependent
seabirds from optimal habitat may increase mortality. In contrast, in years when food supply is
good, displacement is unlikely to have any negative effect on seabird populations. Red-throated
divers may feed on sandeels, but take a wide diversity of small fish prey, so would be buffered to
an extent from fluctuations in abundance of individual fish species.

12.9.2.17 MacArthur Green (2019a) undertook a review of available evidence for red-throated diver
displacement and concluded there would be little or no effect of displacement on diver survival.
Consequently, this assessment presents red-throated diver mortality resulting from displacement
as being between 1 and 10%, but with the most likely impact at the lower end of this scale.

MAGNITUDE OF IMPACT

All nonbreeding seasons

12.9.2.18The impact of displacement and disturbance caused by construction disturbance and associated
vessel traffic on red-throated divers during the autumn migration, mid-winter period and spring
migration is predicted to be of short term duration as a result of the Proposed Development with
a high probability of occurrence.
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12.9.2.19During the autumn migration at a seasonal peak density of (T571.37 birds/km2 (corridor 1) and
(T650.62 birds/km2 (corridor 2) with a 2 km radius of disturbance around a cable laying vessel
(12.56 km2), a maximum of §7217.2 individuals ((T651.37 x 12.56), could be at risk of
displacement. This means that between 0r030.2 (1%) to (MTU (10%) birds are at risk of mortality
(Table 12.2223Table 12.2223).

12.9.2.20 During the winter at a seasonal peak density of 3r33.77 birds/km2 with a 2 km radius of
disturbance around a cable laying vessel (12.56 km2), a maximum of 41.447.4 individuals
(3r33.77 x 12.56) could be at risk of displacement. This means that between 0r40.5 (1%) and 44.7
(10%) birds are at risk of mortality (Table 12.2223Table 12.2223).

12.9.2.21 During the spring migration at a seasonal peak density of 0v250.21 birds/km2 in December with a
2 km radius of disturbance around a cable laying vessel (12.56 km2), a maximum of 32.6
individuals ((T230.21 x 12.56) could be at risk of displacement. This means that between 0.03
(1%) and 0.3 (10%) birds are at risk of mortality (Table 12.2223Table 12.2223).

12.9.2.22 Across all nonbreeding seasons combined 5367.2 individuals would be predicted to be at risk of
displacement. This means that between (T530.7 (1%) and 5r36.7 (10%) birds are at risk of
mortality in both corridors (Table 12.2223Table 12.2223).

12.9.2.23 Assessed against the seasonal BDMPS populations, these levels of mortality would result in
increases of between 0.001 and 0.44 (Table 12.22230.50 (Table 12.2223). Increases of less than
1% are considered undetectable against natural variations (Parker et al. 2022).

12.9.2.24The impact of displacement and disturbance caused by construction activities and associated
vessel traffic on red-throated divers during autumn migration, the mid-winter period, spring
migration and combined across all three is predicted to be of local spatial extent, short term
duration, occurring only once but with a high probability. However, the increase in mortality
associated with this impact is considered to have an undetectable effect on the population,
therefore the consequence will be very small. Overall therefore, the magnitude is considered to
be Negligible to Low.

SENSITIVITY OF RED-THROATED DIVERS

12.9.2.25 Red-throated divers are considered to have little tolerance for disturbance and displacement as
they are notoriously shy and prone to avoiding disturbed areas (Garthe and Huppop, 2004;
Petersen etal., 2006; Furness and Wade, 2012; Percival, 2014; Dierschke etal., 2016; Dierschke
et al., 2017). Any losses due to construction disturbance would be short term with rapid recovery
following cessation of construction activity.

12.9.2.26 Red-throated divers are considered to have a medium conservation value as some of those
migrating through the Irish Sea are likely to be connected to the Murrough SPA, the Raven SPA
and Northern Cardigan Bay SPA (8 km, 34 km and 99 km from the Array Area respectively) which
are all designated for nonbreeding red-throated diver populations.

12.9.2.27 With respect to construction disturbance and associated vessel traffic, overall red-throated divers
are considered to be of High sensitivity. This is due to a combination of low adaptability and low
tolerance to disturbance, medium recoverability following cessation of the effect and medium
conservation value since, as noted above, a proportion of the red-throated divers present may be
connected to SPA populations.

SIGNIFICANCE OF THE EFFECT

12.9.2.28 Overall, for the maximum of two years of cable installation (including two winter periods and four
migration seasons) the magnitude of the impact has been assessed as Negligible to Low and
the sensitivity of red-throated divers is considered to be High. The effect across the nonbreeding
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12.9.2.31 There is potential for disturbance and displacement of red-throated divers due to construction
activity within the Array Area, including wind turbine installation and associated vessel traffic.
However, construction will not occur across the whole of the Array Area simultaneously or every
day but will be phased with a maximum of one foundation expected to be installed at any one
time. Consequently, the effects will occur only in the areas where vessels are operating at any
given point and not across the entire Array Area.

12.9.2.32 As a precautionary assumption, the area from which birds could be displaced has been defined
as a circle with a 2 km radius around a foundation, which is 12.56 km2. This assumes that there
would be 100% displacement of red-throated divers within the 2 km buffer surrounding a
construction location (Garthe and Huppop 2004; Schwemmer et al., 2011) and that between 1%
(evidence based precautionary rate, MacArthur Green 2019a) and 10% (Natural England’s
preferred precautionary value) of displaced individuals could be at risk of mortality as a result of
displacement by construction disturbance.

Magnitude of impact

12.9.2.33The impact of displacement and disturbance caused by construction disturbance and associated
vessel traffic on red-throated divers during the autumn migration, mid-winter period and spring
migration is predicted to be of short term duration as a result of the Proposed Development with
a high probability of occurrence.

12.9.2.34 During the autumn migration at a seasonal peak density of 0770.62 birds/km2 in October with a 2
km radius of disturbance in the Array Area (12.56 km2), a maximum of nine7.8 individuals (0770.62
x 12.56). This means that between 0.0090.08 (1%) and 0790.0.78 (10%) birds are at risk of
mortality (Table 12.2324Table 12.2324).

12.9.2.35 During the winter at a seasonal peak density of 4-772.52 birds/km2 in January with a 2 km radius
of disturbance in the Array Area (12.56 km2), a maximum of 2231.7 individuals (4-772.52 x 12.56).
This means that between ©7220.32 (1%) and 2723.17 (10%) birds are at risk of mortality (Table
12.2324Table 12.2324).

12.9.2.36 During the spring migration at a seasonal peak density of 4-7390.72 birds/km2 in February with a
2 km radius of disturbance in the Array Area (12.56 km2), a maximum of 479 individuals (1.39 x
12.56). This means that between ©7470.09 (1%) and 4770.9 (10%) birds are at risk of mortality
(Table 12.2324Table 12.2324).

12.9.2.37 Across all nonbreeding seasons combined 4864.2 individuals would be predicted to be at risk of
displacement. This means that between ©7480.64 (1%) and 4r86.4 (10%) birds are at risk of
mortality (Table 12.2324Table 12.2324).

12.9.2.38 Assessed against the seasonal BDMPS populations, these levels of mortality would result in
increases of between 0.03 and 0.23 (Table 12.2324Table 12.2324). Increases of less than 1%
are considered undetectable against natural variations (Parker et al. 2022).

12.9.2.39 During autumn migration, the mid-winter period, spring migration and combined across all three
the increase in mortality rate associated with displacement and disturbance is below the predicted
1% threshold for detectability (Error! Unknown switch argument.Table 12.2324). Thus, even
using a highly precautionary 10% mortality rate for displaced birds the effect would be
undetectable against background variations.

12.9.2.40The impact of displacement and disturbance caused by construction activities and associated
vessel traffic on red-throated divers during autumn migration, the mid-winter period and spring
migration is predicted to be of local spatial extent, short term duration, occurring only once but
with a high probability. However, the increase in mortality associated with this impact is
considered to have an undetectable effect on the population, therefore the consequence will be
very small. Overall therefore, the magnitude is considered to be Negligible to Low.
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MAGNITUDE OF IMPACT

Nonbreeding season

12.9.2.50 During the nonbreeding season (August to February), at a seasonal peak density of 27325.4
birds/ km2 (corridor 1) and 42312.2 birds/ km2 (corridor 2) and with a 2 km radius of disturbance
around a cable laying vessel (12.56 km2), a maximum of 206191 individuals (27325.43 x 12.56
x 60%) could be at risk of displacement along corridor 1 and 9592 (42312.2 x 12.56 x 60%) along
corridor 2, 304283 in total. This means that thre©2.8 individuals (1%) would be at risk of mortality
due to cable installation (Table 12.2425Table 12.2425).

12.9.2.51 Assessed against the seasonal BDMPS population (1,567,4631,139,220), this level of mortality
would result in an increase of 0.0010.002% in the background rate (Table 12.2425Table
12.2425). Increases of less than 1% are considered undetectable against natural variations.

12.9.2.52 The impact of displacement and disturbance on guillemots within the Cable Corridor and Working
Area during nonbreeding season is predicted to be of local spatial extent, short term duration,
occurring only once but with a high probability. However, the increase in mortality associated with
this impact is considered to have an undetectable effect on the population, therefore the
consequence will be very small. Overall therefore, the magnitude is considered to be Negligible.

Breeding season

12.9.2.53 During the breeding season (March to July), at a seasonal peak density of 2315.2 birds/ km2

(corridor 1) and 3310.5 birds/ km2 (corridor 2) and with a 2 km radius of disturbance around a
cable laying vessel (12.56 km2), a maximum of 22114 individuals (2315.2x 12.56 x 60%) could
be at risk of displacement along corridor 1 and 2579 (3310.5 x 12.56 x 60%) along corridor 2,
47194 in total. This means that 0372.0 individuals (1%) would be at risk of mortality due to cable
installation (Table 12.2425Table 12.2425).

12.9.2.54 Assessed against the seasonal BDMPS populations (319,052307,204 to 915,761658,170), this
level of mortality would result in an increase of no more than 0.0010.005% in the background rate
(Table 12.2425Table 12.2425). Increases of less than 1% are considered undetectable against
natural variations.

12.9.2.55The impact of displacement and disturbance on guillemots within the Cable Corridor and Working
Area during breeding season is predicted to be of local spatial extent, short term duration,
occurring only once but with a high probability. However, the increase in mortality associated with
this impact is considered to have an undetectable effect on the population, therefore the
consequence will be very small. Overall therefore, the magnitude is considered to be Negligible.

All seasons

12.9.2.56 Across breeding and nonbreeding seasons combined 348477 individuals would be predicted to
be at risk of displacement (Table 12.2425Table 12.2425). Assessed against the largest BDMPS
population (1,567,4631,139,220), this level of mortality would result in an increase of
070020.003% in the background rate (Table 12.2425Table 12.2425). Increases of less than 1%
are considered undetectable against natural variations.

12.9.2.57The impact of displacement and disturbance on guillemots within the Cable Corridor and Working
Area across all seasons is predicted to be of local spatial extent, short term duration, occurring
only once but with a high probability. However, the increase in mortality associated with this
impact is considered to have an undetectable effect on the population, therefore the consequence
will be very small. Overall therefore, the magnitude is considered to be Negligible.

SENSITIVITY OF GUILLEMOTS

12.9.2.58 Guillemots are considered to have a medium tolerance for the disturbance and displacement as
they show some sensitivity to ship and helicopter traffic (Garthe and Huppop 2004; Furness and
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Increase in mortality rate (%)g 0.001-
<0.0010.002-
0.005 

0.0010.002 0.0020.003 

Magnitude Negligible  Negligible  Negligible  

Sensitivity Medium  Medium  Medium  

Effect of Significance  Not Significant  Not Significant  Not Significant  

Overall in EIA terms Not Significant  Not Significant  Not Significant  

a Seasonal peak density within the Cable Corridors and Working Areas. Peak month is specified in parentheses for each season. 
b Number of birds at risk of displacement in each season is calculated as the peak density multiplied by the area one cable laying 
vessel with a 2 km radius (12.56 km2)  multiplied by 60%. Number of birds at risk of displacement in All Seasons is a sum of each 
season. 
c Risk of mortality is calculated as 1% of the number of birds at risk of displacement. 
d Refer to  Table 12.11. 
e Refer to Error! Unknown switch argument. Table 12.1314 for baseline mortality rates. 
f Natural mortality is calculated as the BDMPS multiplied by the baseline mortality rate. 
g Increase in mortality rate is calculated as the % increase in the natural mortality rate caused by the additional mortality. 
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Increase in mortality rate (%)g 0004-
<0.0010.002-
0.005

00040.002 00020.003

Magnitude Negligible Negligible Negligible

Sensitivity Medium Medium Medium

Effect of Significance Not Significant Not Significant Not Significant

Overall in EIA terms Not Significant Not Significant Not Significant

a Seasonal peak density within the Cable Corridors and Working Areas. Peak month is specified in parentheses for each season,
b Number of birds at risk of displacement in each season is calculated as the peak density multiplied by the area one cable laying
vessel with a 2 km radius (12.56 km2) multiplied by 60%. Number of birds at risk of displacement in All Seasons is a sum of each
season.
c Risk of mortality is calculated as 1% of the number of birds at risk of displacement.
d Refer to Table 12.11.
e Refer to Error! Unknown switch argument.Tab\e 12.1314 for baseline mortality rates.
f Natural mortality is calculated as the BDMPS multiplied by the baseline mortality rate.
g Increase in mortality rate is calculated as the % increase in the natural mortality rate caused by the additional mortality.

ARRAY AREA

12.9.2.63There is potential for disturbance and displacement of guillemot due to construction activity within
the Array Area, including wind turbine installation and associated vessel traffic. However,
construction will not occur across the whole of the Array Area simultaneously or every day but
will be phased with a maximum of one construction site (i.e. foundation location) expected to be
active at any one time. Consequently, the effects will occur only in the areas where vessels are
operating at any given point and not across the entire Array Area.

12.9.2.64 As a precautionary assumption, the area from which birds could be displaced has been defined
as a circle with a 2 km radius around one foundation location, which is 12.56 km2. For guillemots
this assumes that 60% of auks will be at risk of displacement within the 2 km buffer surrounding
a construction location and that the mortality of displaced birds will be 1% (NatureScot
recommend auk displacement rates of 60% and consequent mortality for displaced individuals of
1%) in order to ensure the assessment conclusions are conservative in this regard.

12.9.2.65 Guillemots were recorded in the Array Area in all calendar months, with density peaking in
January (64.8May (49.6 birds/km2) and at its lowest in March (0r20.4 birds/km2).

MAGNITUDE OF IMPACT

Nonbreeding season

12.9.2.66 During the nonbreeding seasonal peak density of 64.8338.7 birds/km2 in January with a 2 km
radius of disturbance in the Array Area (12.56 km2), a maximum of 489292 individuals (64.8338.7
x 12.56 x 60%) could be at risk of displacement. This means that 48792.9 individuals (1%) would
be at risk of mortality due to construction displacement (Table 12.2526Table 12.2526).

12.9.2.67 Assessed against the seasonal BDMPS populations (1,567,4631,139,220), this level of mortality
would result in an increase of 0.002% in the background rate (Table 12.2526Table 12.2526).
Increases of less than 1% are considered undetectable against natural variations.

12.9.2.68The impact of displacement and disturbance caused by construction activities and associated
vessel traffic on guillemots during the nonbreeding season is predicted to be of local spatial
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extent, short term duration, occurring only once but with high probability. However, the increase
in mortality associated with this impact is considered to have an undetectable effect on the
population (i.e. a less than 1% increase in mortality rate Table 12.2526Table 12.2526). therefore,
the consequence will be very small. Overall therefore, the magnitude is considered to be
Negligible.

Breeding season

12.9.2.69 During the breeding season at a seasonal peak density of 1 1.3849.6 birds/km2 in OctoberMay
with a 2 km radius of disturbance in the Array Area (12.56 km2), a maximum of 86374 individuals
(11.3849.6 x 12.56 x 60%) could be at risk of displacement. This means that LL863.7 individuals
(1%) would be at risk of mortality due to construction displacement (Table 12.2526Table
12.2526).

12.9.2.70 Assessed against the seasonal BDMPS populations (319,052292,184 to 915,761649,609), this
level of mortality would result in an increase of no more than 070020.009% in the background rate
(Table 12.2526Table 12.2526). Increases of less than 1% are considered undetectable against
natural variations.

12.9.2.71 The impact of displacement and disturbance caused by construction activities and associated
vessel traffic on guillemots during the breeding season is predicted to be of local spatial extent,
short term duration, occurring only once but with high probability. However, the increase in
mortality associated with this impact is considered to have an undetectable effect on the
population (i.e. a less than 1% increase in mortality rate Table 12.2526Table 12.2526). therefore,
the consequence will be very small. Overall therefore, the magnitude is considered to be
Negligible.

All seasons

12.9.2.72 Across all seasons combined 575666 individuals would be predicted to be at risk of displacement
(Table 12.2526Table 12.2526). Assessed against the largest BDMPS populations
(1,567,4631,139,220), this level of mortality would result in an increase of 0v0030.004% in the
background rate (Table 12.2526Table 12.2526). Increases of less than 1% are considered
undetectable against natural variations (Parker eta/. 2022).

12.9.2.73The impact of displacement and disturbance caused by construction activities and associated
vessel traffic on guillemots during the breeding, nonbreeding and across all seasons is predicted
to be of local spatial extent, short term duration, occurring only once but with high probability.
However, the increase in mortality associated with this impact is considered to have an
undetectable effect on the population (i.e. a less than 1% increase in mortality rate Table
12.2526Table 12.2526). therefore, the consequence will be very small. Overall therefore, the
magnitude is considered to be Negligible.

SENSITIVITY OF GUILLEMOTS

12.9.2.74 Guillemots are considered to have a medium tolerance for disturbance and displacement as they
show some sensitivity to ship and helicopter traffic (Garthe and Hiippop 2004; Furness and Wade
2012; Furness et al., 2013 and Bradbury et al., 2014). Dierschke et al., (2016) categorized
guillemot as ‘weakly avoiding offshore windfarms’ based on a review of numbers inside and
outside of operational offshore windfarms; their behavioural response to construction is likely to
be similar and probably slightly stronger than during operation. However, any losses due to
construction disturbance would be short term with rapid recovery following cessation of
construction activity.

12.9.2.75 Guillemots are considered to have a high conservation value as many of those present in the
Array Area and 2 km buffer during the breeding season may be connected to the Ireland’s Eye
SPA and Lambay Island SPA (54 km and 62 km from the Array Area respectively) which are all

Volume II, Chapter 12, Offshore Ornithology (Revised March 2026) 76





  

 

Volume II, Chapter 12, Offshore Ornithology (Revised March 2026) 78 

d Refer to Table 12.11. 
e Refer to Error! Unknown switch argument. Table 12.1314 for baseline mortality rates 
f Natural mortality is calculated as the BDMPS multiplied by the baseline mortality rate. 
g Increase in mortality rate is calculated as the % increase in the natural mortality rate caused by the additional mortality.  

RAZORBILL 

CABLE CORRIDOR AND WORKING AREA 

 

 

 

 

 

MAGNITUDE OF IMPACT 

Autumn migration 

 

 

t R se
h i GoBcRenewables APEMGroup

d Refer to Table 12.11.
e Refer to Error! Unknown switch argument.Table 12.1314 for baseline mortality rates
f Natural mortality is calculated as the BDMPS multiplied by the baseline mortality rate.
g Increase in mortality rate is calculated as the % increase in the natural mortality rate caused by the additional mortality.

RAZORBILL

CABLE CORRIDOR AND WORKING AREA

12.9.2.79There is potential for disturbance and displacement of razorbills during breeding, autumn, winter
and spring periods resulting from the presence of vessels installing the export cables along the
Cable Corridor and Working Area.

12.9.2.80 Razorbills were recorded in mostall months except February, March and June in corridor 1- and
February, April and June in corridor 2, and numbers were low outside of the nonbreeding season.

12.9.2.81 In order to calculate the number of razorbills that potentially would be at riskof displacement from
the Cable Corridor and Working Area during the cable laying process, the density of this species
in the Cable Corridor and Working Area (corridor 1 and corridor 2) was estimated from the site-
specific surveys carried out for the Proposed Development (refer to section 12.5.2.7 and Volume
III, Appendix 12.1: Offshore Ornithology Technical Report Overview (Revised March 2026)). Site-
specific surveys indicated that razorbill densities within the Cable Corridor and Working Area
peaked in November. Peak razorbill density was 888.2 birds/km2 in Corridor 1 and 5.0 birds/km2

in corridor 2.

12.9.2.82 As a precautionary assumption, the area from which birds could be displaced is defined as a
circle with a 2 km radius around each primary cable laying vessel, which is 12.56 km2. Natural
England and NatureScot differ in the predicted rates of displacement and mortality recommended
for assessing potential impacts on auks. Natural England assume there would be 100%
displacement of auks within the 2 km buffer surrounding the cable laying vessel combined with
consequent mortalities for displaced birds between 1% and 10%. In contrast, NatureScot, with
respect to displacement from array areas, recommend an auk displacement rate of 60% and
consequent mortality (for displaced individuals) of 1-3% in the nonbreeding season and 3-5% in
the breeding season.

12.9.2.83 MacArthur Green (2019b) undertook a review of available evidence for auk displacement which
concluded that precautionary rates of displacement and mortality from operational windfarms
would be 50% and 1% respectively. These figures are also considered suitably precautionary for
the potential displacement around construction vessels. Therefore, the assessment presents
estimates using a 60% displacement rate and a 1% mortality rate in order to ensure the
assessment conclusions are conservative in this regard.

MAGNITUDE OF IMPACT

Autumn migration

12.9.2.84 During the autumn migration (August to October), at a seasonal peak density of 3r22.2 birds/ km2

(corridor 1) and 482.7 birds/ km2 (corridor 2), with a 2 km radius of disturbance around a cable
laying vessel (12.56 km2), a maximum of 4816 individuals (822.2 x 12.56 x 60%) could be at risk
of displacement along corridor 1 and 3420 (482.7 x 12.56 x 60%) along corridor 2, 8237 in total.
This means that 8820.4 individuals (1%) are at risk of mortality due to cable installation (Error!
1 1nk ,rif'hiA/n Qui/itnh KIo d QVl in i lVVV l l  OVf l lL / l l  v l  I MM I I 1 V I 1 I UU lV  I J J.

12.9.2.85 Assessed against the seasonal BDMPS population (642,680630,411), this level of mortality would
result in an increase of 0.0010.002% in the background rate (Error! Unknown switch
argument.Table 12.2627). Increases of less than 1% are considered undetectable against
natural variations.
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12.9.2.86The impact of displacement and disturbance on razorbills within the Cable Corridor and Working
Area during the autumn migration is predicted to be of local spatial extent, short term duration,
continuous and high reversibility, occurring only once but with a high probability. However, the
increase in mortality associated with this impact is considered to have an undetectable effect on
the population, therefore the consequence will be very small. Overall therefore, the magnitude is
considered to be Negligible.

Winter season

12.9.2.87 During the winter period (November and December), at a seasonal peak density of £788.2 birds/
km2 (corridor 1) and 5.0 birds/ km2 (corridor 2), with a 2 km radius of disturbance around a cable
laying vessel (12.56 km2), a maximum of 7262.1 individuals (£58.2 x 12.56 x 60%) could be at
risk of displacement along corridor 1 and 3836.7 (5r£4.9.0x 12.56 x 60%) along corridor 2, 44099
in total. This means that 4 41.0 individuals (1%) are at risk of mortality due to cable installation
(Error! Unknown switch argument.Table 12.2627).

12.9.2.88 Assessed against the seasonal BDMPS population (377,188364,919), this level of mortality would
result in an increase of 0.002% in the background rate (Error! Unknown switch argument.Table
12.2627). Increases of less than 1% are considered undetectable against natural variations.

12.9.2.89The impact of displacement and disturbance on razorbills within the Cable Corridor and Working
Area during the winter period is predicted to be of local spatial extent, short term duration,
continuous and high reversibility, occurring only once but with a high probability. However, the
increase in mortality associated with this impact is considered to have an undetectable effect on
the population, therefore the consequence will be very small. Overall therefore, the magnitude is
considered to be Negligible.

Spring season

12.9.2.90 During the spring migration (January to March), at a seasonal peak density of (470.0.66 birds/
km2 (corridor 1) and (431.8 birds/ km2 (corridor 2), with a 2 km radius of disturbance around a
cable laying vessel (12.56 km2), a maximum of five5 individuals ((470.66 x 12.56 x 60%) could
be at risk of displacement along corridor 1 and twe13 (£31.8 x 12.56 x 60%) along corridor 2,
seven18 in total. This means that ££70.2 individuals (1%) are at risk of mortality due to cable
installation (Error! Unknown switch argument.Table 12.2627 ).

12.9.2.91 Assessed against the seasonal BDMPS population (642,680630,411), this level of mortality would
result in an increase of <0.001% in the background rate (Error!—Unknown switch
argument.Table 12.2627). Increases of less than 1% are considered undetectable against
natural variations.

12.9.2.92 The impact of displacement and disturbance on razorbills within the Cable Corridor and Working
Area during the spring migration is predicted to be of local spatial extent, short term duration,
continuous and high reversibility, occurring only once but with a high probability. However, the
increase in mortality associated with this impact is considered to have an undetectable effect on
the population, therefore the consequence will be very small. Overall therefore, the magnitude is
considered to be Negligible.

Breeding season

12.9.2.93 During the breeding season (April to July), at a seasonal peak density of £31.2 birds/ km2

(corridor 1) and £30.5 birds/ km2 (corridor 2) in November, with a 2 km radius of disturbance
around a cable laying vessel (12.56 km2), a maximum of 29 individuals (£31.2 x 12.56 x 60%)
could be at risk of displacement along corridor 1 and 24 (£30.5 x 12.56 x 60%) along corridor 2,
413 in total. This means that ££40.1 individuals (1%) are at risk of mortality due to cable
installation (Error! Unknown switch argument.Table 12.2627).
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12.9.2.94 Assessed against the seasonal BDMPS populations (38,462 -320,63241,886 - 313,861), this
level of mortality would result in an increase of no more than 0.0060.002% in the background rate
(Error! Unknown switch argument.Table 12.2627). Increases of less than 1% are considered
undetectable against natural variations (Parker et al. 2022). Overall therefore, the magnitude is
considered to be Negligible.

All seasons

12.9.2.95 Across all nonbreeding seasons combined 203167 individuals would be predicted to be at risk of
displacement (Table 12.2627Table 12.2627). Assessed against the largest BDMPS population
(642,680630,411), this level of mortality would result in an increase of 0.0020.001% in the
background rate (Error! Unknown switch argument.Table 12.2627). Increases of less than 1%
are considered undetectable against natural variations (Parker etal. 2022).

12.9.2.96The impact of displacement and disturbance on razorbills within the Cable Corridor and Working
Area all seasons is predicted to be of local spatial extent, short term duration, continuous and
high reversibility, occurring only once but with a high probability. However, the increase in
mortality associated with this impact is considered to have an undetectable effect on the
population, therefore the consequence will be very small. Overall therefore, the magnitude is
considered to be Negligible.

SENSITIVITY OF RAZORBILLS

12.9.2.97 Razorbills are considered to have a medium tolerance for the disturbance and displacement,
based on their sensitivity to ship and helicopter traffic in Garthe and Huppop (2004), Langston
(2010), interpretation of the Furness and Wade (2012) species concern index value in the context
of disturbance and/or displacement from a habitat, and the meta-analysis of avoidance and
attraction responses of seabirds to offshore windfarms by Dierschke et al., (2016). However, any
losses due to construction disturbance would be short term with rapid recovery following
cessation of construction activity.

12.9.2.98 Razorbills are considered to have a high conservation value as many of those present in the
Cable Corridor and Working Area may be connected to the Ireland’s Eye SPA, Lambay Island
SPA and Saltee Islands SPA (54 km, 62 km and 80 km from the Array Area respectively) which
are all designated sites for breeding razorbill populations and are within mean maximum foraging
range of the Proposed Development.

12.9.2.99 With respect to cable installation, overall razorbills are considered to be of Medium sensitivity.
This is due to a combination of low adaptability and low tolerance to vessel disturbance, rapid
recoverability following cessation of the effect and medium conservation value since, as noted
above, a proportion of the razorbills present in the Cable Corridor and Working Area may be
connected to SPA populations.

SIGNIFICANCE OF THE EFFECT

12.9.2.100 Overall, for the maximum of two years of construction (including two winter periods, two
breeding seasons and four migration seasons) the magnitude of the impact has been assessed
as Negligible and the sensitivity razorbills is considered to be Medium. The effect will, therefore,
be Not Significant in EIA terms.

12.9.2.101 No mitigation is proposed for this potential impact, therefore the residual effect remains as
stated above.
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Table 72.77.
e Refer to Error! Unknown switch argument.Table 12.1314 for baseline mortality rates.
f Natural mortality is calculated as the BDMPS multiplied by the baseline mortality rate.
g Increase in mortality rate is calculated as the % increase in the natural mortality rate caused by the additional mortality.

ARRAY AREA

12.9.2.102 There is potential for disturbance and displacement of razorbill due to construction activity
within the Array Area, including wind turbine installation and associated vessel traffic. However,
construction will not occur across the whole of the Array Area simultaneously or every day but
will be phased with a maximum of one construction site (i.e. foundation location) expected to be
active at any one time. Consequently, the effects will occur only in the areas where vessels are
operating at any given point and not across the entire Array Area.

12.9.2.103 As a precautionary assumption, the area from which birds could be displaced has been
defined as a circle with a 2 km radius around one foundation location, which is 12.56 km2. For
razorbills this assumes that 60% of auks will be at risk of displacement within the 2 km buffer
surrounding a construction location and that the mortality of displaced birds will be 1%
(NatureScot recommend auk displacement rates of 60% and consequent mortality for displaced
individuals of 1%).

12.9.2.104 MacArthur Green (2019b) undertook a review of available evidence for auk displacement
which concluded that precautionary rates of displacement and mortality from operational
windfarms would be 50% and 1% respectively (i.e. very similar to those advised by NatureScot).
These figures are also considered suitably precautionary for the potential displacement around
construction vessels. Therefore, the assessment presents estimates using a 60% displacement
rate and a 1% mortality rate in order to ensure the assessment conclusions are conservative in
this regard.

12.9.2.105 Razorbills were recorded in the Array Area in all calendar months, with density peaking in
January (51.17 birds/km2) and at its lowest in July (0.1 birds/km2).

MAGNITUDE OF IMPACT

Autumn migration

12.9.2.106 During the autumn migration peak density of 18.3212.4 birds/km2 in January with a 2 km
radius of disturbance in the Array Area (12.56 km2), a maximum of 43694 individuals (18.3212.4
x 12.56 x 60%). This means that 441 .0 individuals (1%) would be at risk of mortality due to cable
installation (Table 12.2728Table 12.2728).

12.9.2.107 Assessed against the seasonal BDMPS population (642,680630,411), this level of
mortality would result in an increase of <0.001% in the background rate (Table 12.2728Table
12.2728). Increases of less than 1% are considered undetectable against natural variations.

12.9.2.108 The impact of displacement and disturbance caused by construction activities and
associated vessel traffic during the autumn migration is predicted to be of local spatial extent,
short term duration, continuous and high reversibility, occurring only once but with a high
probability. However, the increase in mortality associated with this impact is considered to have
an undetectable effect on the population, therefore the consequence will be very small. Overall
therefore, the magnitude is considered to be Negligible.

Winter season

12.9.2.109 During the winter period peak density of 24.7534.0 birds/km2 in January with a 2 km radius
of disturbance in the Array Area (12.56 km2), a maximum of 486257 individuals (2447534.0 x
12.56 x 60%). This means that 47©2.6 individuals (1%) would be at risk of mortality due to cable
installation (Table 12.2728Table 12.2728).
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12.9.2.110 Assessed against the seasonal BDMPS population (377,188364,919), this level of
mortality would result in an increase of 0.0030.004% in the background rate (Table 12.2728Table
12.2728). Increases of less than 1% are considered undetectable against natural variations.

12.9.2.111 The impact of displacement and disturbance caused by construction activities and
associated vessel traffic during the winter period is predicted to be of local spatial extent, short
term duration, continuous and high reversibility, occurring only once but with a high probability.
However, the increase in mortality associated with this impact is considered to have an
undetectable effect on the population, therefore the consequence will be very small. Overall
therefore, the magnitude is considered to be Negligible.

Spring season

12.9.2.112 During the spring period peak density of 51.1746.0 birds/km2 in January with a 2 km radius
of disturbance in the Array Area (12.56 km2), a maximum of 386346 individuals (51.1746.0 x
12.56 x 60%). This means that 3.9that3.5 individuals (1%) would be at risk of mortality due to
cable installation (Error! Unknown switch argument.Table 12.2728).

12.9.2.113 Assessed against the seasonal BDMPS population (642,680630,411), this level of
mortality would result in an increase of 0.003% in the background rate (Table 12.2728Table
12.2728). Increases of less than 1% are considered undetectable against natural variations
(Parker et al. 2022).

12.9.2.114 The impact of displacement and disturbance caused by construction activities and
associated vessel traffic during the spring migration is predicted to be of local spatial extent, short
term duration, continuous and high reversibility, occurring only once but with a high probability.
However, the increase in mortality associated with this impact is considered to have an
undetectable effect on the population, therefore the consequence will be very small. Overall
therefore, the magnitude is considered to be Negligible.

Breeding season

12.9.2.115 During the breeding season peak density of 023. 2 birds/km2 in January with a 2 km radius
of disturbance in the Array Area (12.56 km2), a maximum of 824 individuals (44323.2 x 12.56 x
60%). This means that 080.2 individuals (1%) would be at risk of mortality due to cable
installation (Table 12.2728Table 12.2728).

12.9.2.116 Assessed against the seasonal BDMPS populations (38,462-320,63235,965-310,486),
this level of mortality would result in an increase of no more than 0.0010.004% in the background
rate (Table 12.2728Table 12.2728). Increases of less than 1% are considered undetectable
against natural variations (Parker et al. 2022).

12.9.2.117 The impact of displacement and disturbance caused by construction activities and
associated vessel traffic during the spring migration is predicted to be of local spatial extent, short
term duration, continuous and high reversibility, occurring only once but with a high probability.
However, the increase in mortality associated with this impact is considered to have an
undetectable effect on the population, therefore the consequence will be very small. Overall
therefore, the magnitude is considered to be Negligible.

All seasons

12.9.2.118 Across all nonbreeding seasons combined 748721 individuals would be predicted to be at
risk of displacement (Table 12.2728Table 12.2728). Assessed against the largest BDMPS
population (642,680630,411), this level of mortality would result in an increase of 0.0060.007%
in the background rate (Table 12.2728Table 12.2728). Increases of less than 1% are considered
undetectable against natural variations.

12.9.2.119 The impact of displacement and disturbance caused by construction activities and
associated vessel traffic on razorbills during the breeding season, autumn migration, winter period
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reproductive success and reduced survival. This would be unlikely for seabirds that have large
area of alternative habitat available but might be more likely to affect seabirds with highly
specialised habitat requirements that are limited in availability (Furness et al., 2013; Bradbury et
al., 2014).

12.9.2.129 The impact of operational infrastructure and maintenance activities may continuously affect
breeding and nonbreeding birds foraging within the Array Area but may only affect passage birds
intermittently during migration.

12.9.2.130 Seabird species vary in their reactions to the presence of operational infrastructure and to
the maintenance activities (particularly ship and helicopter traffic) that are associated with them.
For example, vessel activity and the lights on wind turbines and associated ancillary structures
can directly attract (or repel) certain species of birds and affect migratory behaviour on a local
scale. Garthe and Huppop (2004) presented a scoring system for disturbance factors such as
ship and helicopter traffic, which is used widely in offshore windfarm ElAs. Dierschke etal., (2016)
reviewed all available evidence from operational offshore windfarms on the extent of
displacement or attraction of seabirds in relation to these structures. They found strong avoidance
of operational offshore windfarms by great crested grebe, red-throated diver, black-throated diver
and gannet. They found weak avoidance by long-tailed duck, common scoter, fulmar, Manx
shearwater, razorbill, guillemot, little gull and Sandwich tern. They found no evidence of any
consistent response by eider, kittiwake, common tern and Arctic tern, and evidence of weak
attraction to operating offshore windfarms for common gull, black-headed gull, great black-backed
gull, herring gull, lesser black-backed gull and red-breasted merganser, and strong attraction for
shags and cormorants. Dierschke ef al., (2016) suggested that strong avoidance would lead to
some habitat loss for those species, while attracted birds appear to benefit from increases in food
abundance within operational offshore windfarms.

12.9.2.131 Post-construction monitoring of the Beatrice windfarm (MacArthur Green 2023, Trinder et
al. 2024) has found no indication of windfarm avoidance behaviour in breeding kittiwake (see also
Volume III, Appendix 12.13: Offshore Ornithology Technical Report - Kittiwake Displacement
Evidence Review (RFI March 2026) for more details on kittiwake studies at operational wind
farms), guillemot, razorbill and puffin from the nearby East Caithness Cliffs SPA, however gannet
abundance in the windfarm was markedly reduced following turbine installation.

12.9.2.132 There are a number of different measures used to determine bird displacement from areas
of sea in response to activities associated with an offshore windfarm. Furness et al., (2013), for
example, use disturbance ratings for particular species, alongside scores for habitat flexibility and
conservation importance to define an index value that highlights the sensitivity to disturbance and
displacement. These authors also recognise that displacement may contribute to individual birds
experiencing fitness consequences, which at an extreme level could lead to the mortality of
individuals.

12.9.2.133 As offshore windfarms are a relatively new feature in the marine environment, there is
limited empirical data on displacement of foraging seabirds from offshore windfarms; the
consequence is that assessment of the amount of displacement arising from new developments
can be speculative. However, displacement advice is available from the UK Statutory Nature
Conservation Bodies (SNCBs) who issued a joint Interim Displacement Advice Note (JNCC et
al., 2017) providing recommendations on how to present information to enable the assessment
of displacement effects in relation to offshore windfarm developments. This advice note has been
used in the assessment provided below.

12.9.2.134 The methodology presented in JNCC etal. (2017) recommends that a matrix is presented
for each key species for the most relevant biological periods showing bird losses at differing rates
of displacement and mortality. This assessment uses the range of predicted losses, in association
with the scientific evidence available from post-construction monitoring studies, to quantify the
level of displacement and the potential losses as a consequence of the Proposed Development.
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12.9.2.141 Monitoring studies of red-throated divers at the Kentish Flats offshore windfarm found an
observable shift of birds away from the turbines, particularly within 500 m of the site (Percival,
2010). This is consistent with a study of pre-construction and post-construction abundance and
distribution of birds conducted at Horns Rev, Denmark. This study found that red-throated divers
avoided areas of sea that were apparently suitable (favoured habitat, suitable depth and abundant
food sources) following the construction of an offshore windfarm, and that this effect remained for
a period of three years (Petersen et al., 2006). Further pre-construction and post-construction
abundance and distribution studies published more recently on red-throated divers at the Kentish
Flats site (Percival, 2014) have provided displacement values for both the site footprint and within
distance bands away from the site boundary and indicate how displacement has changed over
the periods following construction.

12.9.2.142 Studies at Kentish Flats and Thanet have provided evidence that red-throated divers are
displaced to a decreasing extent with increasing distance from wind turbines (Percival, 2013,
2014). Percival (2014) reported that at Kentish Flats, while displacement within the windfarm
boundary was around 80% (compared to pre-construction), this declined to 10% at 1 km from the
windfarm and was 0% from 2 km. A similar within windfarm reduction in density was reported at
Thanet, but there was no detectable displacement beyond the windfarm boundary (Percival,
2013). Displacement rates of 60% to 80% were reported for OWEZ (Leopold et al., 2011) and the
review by Dierschke ef al., (2016) also suggested a figure in this range. The 4 km exclusion
distance is greater than the evidence suggests is required for this species, and it is therefore
considered over-precautionary to combine this with a displacement rate as high as 100%.

12.9.2.143 A review of evidence undertaken by a panel of experts brought together by JNCC
concluded that mortality associated with displacement of red-throated divers may well be zero
(Dierschke et al., 2017) and is certainly very unlikely to be as high as 10%. This conclusion is
also supported by modelling of individual energy budgets (Topping and Petersen, 2011).

12.9.2.144 MacArthur Green (2019a) undertook a comprehensive literature review investigating
displacement impacts on red-throated divers. On the basis of the evidence, this review advocated
a displacement rate of 90% extending 2 km from the windfarm boundary with a consequent
maximum mortality rate of 1%.

12.9.2.145 Therefore, this assessment presents displacement across a range from 90% displaced and
1% mortality (evidence based) to 100% displaced and 10% mortality. It should be noted that the
evidence-based values still retain precaution, not only in the interpretation of the evidence to
derive the rates, but also in the use of a 4 km buffer around the windfarm, despite the evidence
that 2 km would be a sufficiently precautionary distance.

12.9.2.146 The displacement matrices in Table 12.2930-te-Table 12.3432Table 12.2930 to Table
12.9432 have been populated with data for red-throated diver during the autumn migration,
nonbreeding and spring migration periods within the Array Area and 4 km buffer. These tables
present displacement from 0 to 100% at 10% increments and mortality from 0 to 100% at 1%
increments up to 10% and larger gaps thereafter. Shading has been used to highlight the 90 to
100% displacement and 1 to 10% mortality ranges.

AUTUMN MIGRATION

MAGNITUDE OF IMPACT DURING AUTUMN MIGRATION

12.9.2.147 Using the seasonal peak autumn migration abundance within the Array Area and 4 km
buffer of 4540 birds, the predicted number of individual red-throated divers which could potentially
be at risk of mortality as a consequence of displacement has been estimated to be between zero
(90% displaced and 1% mortality) and fivefour (100% displaced and 10% mortality) individuals
(Table 12.2930Table 12.2930).
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12.9.2.152 With respect to operational disturbance and displacement during autumn migration, overall
red-throated divers are considered to be of Medium sensitivity. This is due to a combination of
low adaptability and tolerance to disturbance, medium recoverability following cessation of the
effect and medium conservation value since, as noted above, a proportion of the red-throated
divers present may be connected to SPA populations.

SIGNIFICANCE OF THE EFFECT DURING AUTUMN MIGRATION

12.9.2.153 Overall, for displacement and disturbance from offshore infrastructure during autumn
migration the magnitude has been assessed as Low and the sensitivity of red-throated diver is
considered to be Medium. The effect will, therefore, Slight adverse, which is not significant in
EIA terms.

12.9.2.154 No mitigation is proposed for this potential impact, therefore the residual effect remains as
stated above.

WINTER SEASON

MAGNITUDE OF IMPACT DURING THE WINTER SEASON

12.9.2.155 Using the winter season peak abundance within the Array Area and 4 km buffer of 465200
birds, the predicted number of individual red-throated divers which could potentially be at risk of
mortality as a consequence of displacement has been estimated to be between enetwo (90%
displaced and 1% mortality) and 4720 (100% displaced and 10% mortality) individuals (Table
12.3031Table 12.3031).
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12.9.2.175 Red-throated divers are considered to have a medium conservation value as some of those
migrating through the Irish Sea during spring and autumn and present in mid-winter may be
connected to the Murrough SPA, the Raven SPA and Northern Cardigan Bay SPA (10 km, 34 km
and 99 km from the Array Area respectively) which are all designated for nonbreeding red-
throated diver populations.

12.9.2.176 With respect to operational disturbance and displacement including all seasons, overall
red-throated divers are considered to be of Medium sensitivity. This is due to a combination of
low adaptability and tolerance to disturbance, medium recoverability following cessation of the
effect and medium conservation value since, as noted above, a proportion of the red-throated
divers present may be connected to SPA populations.

SIGNIFICANCE OF THE EFFECT DURING ALL SEASONS

12.9.2.177 Overall, for operational disturbance and displacement across all seasons the magnitude
has been assessed as Negligible to Low and the sensitivity of red-throated divers is considered
to be Medium. The effect will, therefore, be Not Significant to Slight, which is not significant
in EIA terms.

12.9.2.178 No mitigation is proposed for this potential impact, therefore the residual effect remains as
stated above.

GANNET

12.9.2.179 The assumption for gannet is that displacement will occur at a constant level to a distance
of 2 km in line with guidance (JNCC et al. 2017), and that within this area, 80% of birds will be
displaced and mortality of displaced birds will be 1%.

12.9.2.180 Empirical evidence shows that between 60% to 80% of gannets may be displaced from
operational windfarms; a detailed study (Krijgsveld et al., 2011) using radar and visual
observations to monitor the post-construction effects of the OWEZ established that 64% of
gannets avoided entering the windfarm (macro-avoidance). A similar result (80% macro
avoidance) was also observed during a study at the Thanet windfarm (Skov et al., 2018). Leopold
et al., (2013) reported that most gannets avoided Dutch offshore windfarms and did not forage
within these. Dierschke et al., (2016) concluded that gannets show high avoidance of offshore
windfarms despite showing little avoidance of ships.

12.9.2.181 The most likely mortality rate for displaced gannets during nonbreeding seasons is
assumed to be no more than 1% as they have the maximum score for habitat flexibility which
means that they are able to use a wide range of habitats over a large area, and usually with a
relatively wide range of foods (Furness and Wade, 2012).

12.9.2.182 It should be noted that the inclusion of birds within the 2 km buffer to determine the total
number of birds subject to displacement is precautionary, since in reality the avoidance rate is
likely to fall with distance from the Array Area, as demonstrated in a study of gannet distribution
in relation to the Greater Gabbard windfarm (APEM, 2014).

12.9.2.183 The displacement matrices in Error! Unknown switch argument, to Error! Unknown
switch argument.Table 12.3334 to Table 12.3536 have been populated with data for gannets
during the autumn migration, spring migration and breeding season within the Array Area and 2
km buffer. These tables present displacement rates between 10 and 100% at 10% increments,
which have been combined with mortality between 1 and 100% at varying increments. Shading
has been used to highlight the 60 to 80% displacement and 1% mortality ranges.
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BREEDING SEASON

MAGNITUDE OF IMPACT DURING THE BREEDING SEASON

12.9.2.184 Using the seasonal peak breeding season abundance within the Array Area and 2 km
buffer of 9072 birds, the predicted number of individual gannets which could potentially be at risk
of mortality as a consequence of displacement has been estimated to be one individual (Table
12.3334Table 12.3334).
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this impact is considered to have an undetectable effect on the population, therefore the
consequence will be very small. Overall therefore, the magnitude is considered to be Negligible.

SENSITIVITY OF GANNETS

12.9.2.195 Although gannets are considered to show high macro-avoidance of windfarms (Krijgsveld
et al., 2011; Leopold et al., 2013; Dierschke et al., 2016; Skov et al., 2018), which would suggest
a high sensitivity score, this has been accounted for in the assessment in the application of a
precautionary level of displacement (60 to 80%).

12.9.2.196 Gannets are considered to have a high conservation value as many of those migrating
through the Irish Sea are likely to be connected to Irish SPA sites which contain gannet breeding
colonies (Little Skellig, Bull Rock, Great Saltee, Ireland’s Eye, Lambay Island) as well as UK SPA
sites at Grassholm and Ailsa Craig.

12.9.2.197 With respect to operational disturbance and displacement during autumn migration, overall
gannets are considered to be of Medium sensitivity. This is due to a combination of a low
tolerance of offshore windfarms but high adaptability due to their large foraging ranges and varied
prey, medium recoverability following cessation of the effect and high conservation value since,
as noted above, a proportion of the gannets present may be connected to SPA populations.

SIGNIFICANCE OF THE EFFECT DURING AUTUMN MIGRATION

12.9.2.198 Overall, for displacement and disturbance from offshore infrastructure during autumn
migration the magnitude has been assessed as Negligible and the sensitivity of gannets is
considered to be Medium. The effect will, therefore, be Not Significant in EIA terms.

12.9.2.199 No mitigation is proposed for this potential impact, therefore the residual effect remains as
stated above.

SPRING MIGRATION

MAGNITUDE OF IMPACT DURING SPRING MIGRATION

12.9.2.200 Using the seasonal peak spring migration abundance within the Array Area and 2 km buffer
of 30 birds, the predicted number of individual gannets which could potentially be at risk of
mortality as a consequence of displacement has been estimated to be 0 individuals (Table
12.3536Table 12.3536).
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population expected to be at risk of mortality across all seasons is 225,380 (1,180,000 x 0.191).
The addition of one to this increases the mortality rate <0.001%.

12.9.2.210 The impact of displacement and disturbance from offshore infrastructure on gannets during
all seasons combined is predicted to occur across the Array Area and 4 km buffer and, assuming
this species does not habituate to the presence of WTGs, would occur throughout the lifetime of
the Proposed Development with a high probability. However, the increase in mortality associated
with this impact is considered to have an undetectable effect on the population, therefore the
consequence will be very small. Overall therefore, the magnitude is considered to be Negligible.

SENSITIVITY OF GANNETS

12.9.2.211 Although gannets are considered to show high macro-avoidance of windfarms (Krijgsveld
etal., 2011; Leopold et al., 2013; Dierschke et al., 2016; Skov et al., 2018), which would suggest
a high sensitivity score, this has been accounted for in the assessment in the application of a
precautionary level of displacement (60 to 80%).

12.9.2.212 Gannets are considered to have a high conservation value as many of those in the Irish
Sea are likely to be connected to Irish SPA sites which contain gannet breeding colonies (Little
Skellig, Bull Rock, Great Saltee, Ireland’s Eye, Lambay Island) as well as UK SPA sites at
Grassholm and Ailsa Craig.

12.9.2.213 With respect to operational disturbance and displacement throughout the year, overall
gannets are considered to be of Medium sensitivity. This is due to a combination of a low
tolerance of offshore windfarms but high adaptability due to their large foraging ranges and varied
prey, medium recoverability following cessation of the effect and high conservation value since,
as noted above, a proportion of the gannets present may be connected to SPA populations.

SIGNIFICANCE OF THE EFFECT DURING ALL SEASONS

12.9.2.214 Overall, for displacement and disturbance from offshore infrastructure during all seasons
combined the magnitude has been assessed as Negligible and the sensitivity of gannets is
considered to be Medium. The effect will, therefore, be Not Significant in EIA terms.

12.9.2.215 No mitigation is proposed for this potential impact, therefore the residual effect remains as
stated above.

GUILLEMOTS AND RAZORBILLS

12.9.2.216 The assumption for guillemots and razorbills is that displacement will occur at a constant
level to a distance of 2 km in line with guidance (JNCC et al. 2017) and that within this areay-30%
to 70% of birds (following NatureScot guidance) 60% will be displaced andof which mortality of
displaced birds will bewould be between 3% and 5% in the breeding season and between 1%
and 403% in the nonbreeding seasons.

12.9.2.217 Empirical evidence indicates that auk (guillemots and razorbills) displacement from
windfarms is likely to be lower than 7060%, although pre- and post-construction monitoring data
have yielded variable results. Auks may be displaced to some extent by some windfarms,
although displacement is partial and apparently negligible in some sites (Dierschke et al., 2016).
Several studies have reported displacement: guillemots were displaced at Blighbank (Vanermen
et al., 2012), were displaced only in a minority of surveys at two Dutch windfarms (OWEZ and
Princess Amalia Windpark (PAWP); Leopold et al., 2011; Krijgsveld ef al., 2011), and were not
significantly displaced at Horns Rev (although the data suggest that slight displacement was
probably occurring; Petersen et al., 2006) or Thornton Bank (Vanermen et al., 2012). However,
while at least some of these studies have recorded changes in abundance and reported these as
displacement, these results should be treated with caution due to limits on their power to
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